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TO: EMA Non-Road Emissions Group 

FROM: Glenn Keller 

DATE: April 23, 1992 

RE: EMA Member Input to Revise AP-42 Emission Factors 

Please give your priority attention to this request for emission factor data to assist EPA's 
contractor in the update of A€-42 emission factors. 

They are requesting data on stationam and portable eneine applications for spark ignited 
engines from 20 to 250 HP and diesel, dual fuel and natural gas engines from 45 HP and 
UP. 

The memo is self-explanatory. I thought it best if members submitted their data directly to 
Acurex Environmental. 

Attachment 

cc: Michael Chan 
Acurex Environmental 
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Acurex 
Environmental 
C O R P O R A T I O N  April 22,1992 

Mr. Glenn Keller, Executive Director 
Engine Manufacturers Association 
401 N. Michigan Avenue 
Chicago, Illinois 60611 

Dear Mr. Keller, 

Acurex Environmental Corporation is currently engaged in an update of Chapters 1 
(AP-42's yohune I: and 3 in the document . .  Air Ppllyfpqt E&- 

p) for the US EPA's Office of Air Quality Planning and 
Standards (OAQPS). I am responsible for sections 3 and 4 of Chapter 3, entitled "Gasoline 
and Diesel Industrial Engines" and "Stationary J-arge Bore Diesel and Dual Fuel Engines" 
respectively. An emission factor is the quantity (mass) of pollutants emitted divided by a 
unit of activity (e.g., g/hpbr of NOx). The emission factors are used in making estimates 
of areawide emissions, emission estimates for a specific facility, and evaluation of emissions 
in relation to ambient air quality. 

The primary emissions of interest are uncontrolled criteria pollutant emissions that 
are already listed in AP-42 (I have enclosed a copy of the merit sections 3.3 and 3.4 of 
AP-42). EPA's OAQPS woutd also like to include any available data on Speciated VOCs, 
Air Toxics, Greenhouse Gases, Fugitive Emissions, and Particulate Sizing (YMIo) in this 
current update. As I mentioned, the current emission factors in AP-42 are based on 
uncontrolled data, but I would like to include a new table of emission factors that would bc 
based on controlled data. 

The data needs to include as much detail as possible to enable the rating of the data 
quality by EPA guidelines (r also enclosed a copy of the page on data quality rating). 
Preferably, the data would include the actual source tes6 and data sheets. 

Currently, the stationary internal combustion rcaprocating cnginos arc. divided by fuel 
used (gasoline, diesel, and dual fuel), rated power (20 to 250 hp for gasoline engines and 
45 to 6 0  hp for diesel engines) in section 3.3, and bore size (greater than 560 cubic inch 
displacement per cylinder for diesel and dual fuel engines) €or in section 3.4. It has been 
suggested to me that tbe engines should be sorted by the rated power and fuel used to make 
-42 easier to use. Therefore, I would like to be able to sort the data by fuel and 
horsepower (I have a preference for data on engines greater than 600 hp due to the scarcity 
of the data). I am opcn to any suggestions on improving the sections 3.3 and 3.4 in AP-42. 

555 Clyde Avenue. P.O. Box 7044, Mountain vmw, CA 94@3B (416) 961-6700 FAX: (415) W523 /5145  
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I am aware of the confidentiality of the data to the individual engme tnanufmrers, 
and if requested, I would reference the source of the data as from tbe Engine MarrufaduTers 
Association. The drrtrr lur each rated power range (maybc grouped by 100 hp increments 
and fuel) wiIl be averaged and weighted by the estimated market share before being 
pubiished in the revised AP-42. Therefore, I am also interested in what tbe estimated 
existence or market shase of stationary internal combustion reciprocating engines by rated 
power and fuel in the Unites States. 

Because this phase of the update needs to be completed and published by Jane 1, 
1992 for compliancc with the Clean Air Act, I nced to submit a draft of the revisions and 
suppomng calculations by May 15,1992. This puts a severe time constraint on my efbrts, 
and any data that you can provide would be appreciated. If I can be of any assistiince in 
collecting the information, please call me at (415) 961-5700, extension 3700. 

Sincerely, 

Michael J. Chan 
Project Engineer 
Acurax Environmental Corporation 
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Tabk 3.3-1 ( d n u e d ) .  ENaSSlON FACTORS FOR GASOLINE 
AND DIESEL POWERED WDUSTRIAL EQUIPMENT 

MSSlON FACTOR R A T I W  C 
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Diesel 
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TABLE 3 ~ - 1 .  EMISSION FACTORS mR STATIOUARY LARCE BORE DIESEL 
Am DUAL F m L  E#;xNesa 

MfSSION FACTOB RATLNG: C 
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Acurex 
Environmental 
C O R P O R A T I O N  April 22, 1992 

Mr. Glenn Keller, Executive Director 
Engine Manufacturers Association 
401 N. Michigan Avenue 
Chicago, Illinois 60611 

Dear Mr. Keller, 

Acurex Environmental Corporation is currently engaged in an update of Chapters 1 
and 3 in the document ComDilation of Air Pollutant Emission Factors (-42's Volume I: 
Stationary Point and Area Sources) for the US EPA's Office of Air Quality Planning and 
Standards (OAQPS). I am responsible for sections 3 and 4 of Chapter 3, entitled "Gasoline 
and Diesel Industrial Engines" and "Stationary Large Bore Diesel and Dual Fuel Engines" 
respectively. An emission factor is the quantity (mass) of pollutants emitted divided by a 
unit of activity (e.g., g/hp-hr of NO,). The emission factors are used in making estimates 
of areawide emissions, emission estimates for a specific facility, and evaluation of emissions 
in relation to ambient air quality. 

The primary emissions of interest are uncontrolled criteria pollutant emissions that 
are already listed in AP-42 (I have enclosed a copy of the current sections 3.3 and 3.4 of 
AP-42). EPA's OAQPS would also like to include any available data on Speciated VOC's, 
Air Toxics, Greenhouse Gases, Fugitive Emissions, and Particulate Sizing (PMlo) in this 
current update. As I mentioned, the current emission factors in AP-42 are based on 
uncontrolled data, but I would like to include a new table of emission factors that would be 
based on controlled data. 

The data needs to include as much detail as possible to enable the rating of the data 
quality by EPA guidelines (I also enclosed a copy of the page on data quality rating). 
Preferably, the data would include the actual source tests and data sheets. 

Currently, the stationary internal combustion reciprocating engines are divided by fuel 
used (gasoline, diesel, and dual fuel), rated power (20 to 250 hp for gasoline engines and 
45 to 600 hp for diesel engines) in section 3.3, and bore size (greater than 560 cubic inch 
displacement per cylinder for diesel and dual fuel engines) for in section 3.4. It has been 
suggested to me that the engines should be sorted by the rated power and fuel used to make 
AP-42 easier to use. Therefore, I would like to be able to sort the data by fuel and 
horsepower (I have a preference for data on engines greater than 600 hp due to the scarcity 
of the data). I am open to any suggestions on improving the sections 3.3 and 3.4 in AP-42. 

555 Clyde Avenue, P.O. Box 7044, Mountain View. CA 94039 (415) 961-5700 FAX: (415) 964-6523/5145 



I am aware of the confidentiality of the data to the individual engine manufacturers, 
and if requested, I would reference the source of the data as from the Engine Manufacturers 
Association. The data for each rated power range (maybe grouped by 100 hp increments 
and fuel) will be averaged and weighted by the estimated market share before being 
published in the revised AP-42. Therefore, I am also interested in what the estimated 
existence or market share of stationaly internal combustion reciprocating engines by rated 
power and fuel in the Unites States. 

Because this phase of the update needs to be completed and published by June 1, 
1992 for compliance with the Clean Air Act, I need to submit a draft of the revisions and 
supporting calculations by May 15, 1992. This puts a severe time constraint on my efforts, 
and any data that you can provide would be appreciated. If I can be of any assistance in 
collecting the information, please call me at (415) 961-5700, extension 3700. 

Sincerely. 

Michael J. Chan 
Project Engineer 
Acurex Environmental Corporation 
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Acurex 
Environmental 
C O R P O R A T I O N  April 27, 1992 

Mr. Steve Hill 
Bay Area Air  Quality Management District 
939 Ellis Street 
San Francisco, CA 94109 

Dear Mr. Hill, 

This is a request for a date and time in which Carolyn Rushforth and myself can 

come up to Bay Area AQMD to find some emissions data. Acurex Environmental 

Corporation is currently engaged in an update of Chapters 1 and 3 in the document 

Comoilation of Air Pollutant Emission Factors (AP-42's Volume I: Stationan, Point and 

Area Sources) for the US EPA's Office of Air Quality Planning and Standards (OAQPS). 

Chapters 1 and 3 of AP-42 deals with stationary external and internal combustion sources. 

The primary emissions of interest are uncontrolled criteria pollutant emissions that 

are currently listed in AP-42. EPA's OAQPS would also like to include any available data 

on Speciated VOC's, Air Toxics, Greenhouse Gases, Fugitive Emissions, and Particulate 

Sizing (PMlo) in this current update. The current emission factors in AP-42 are based on 

uncontrolled data, but a new table of emission factors that would be based on controlled 

data is desirable. 

The data needs to include as much detail as possible to enable the rating of the data 

quality by EPA guidelines. Preferably, the data would also include the actual source test 

data. 

In regard to Chapter 1, any air toxics data for any sized oil, coal, and/or LPG fired 

boilers is being requested. 

555 Clyde Avenue, P.O. Box 7044, Mountain View, CA 94039 (415) 961-5700 FAX: (415) 964-6523/5145 



In summary, the data that are being requested for a visit by Carolyn and myself is: 

(1) any emissions data (Criteria, Speciated VOC's, Air Toxics, Greenhouse Gases, Fugitive 

Emissions, and Particulate Sizing (PMlo)) for all stationary internal combustion engines 

running on gasoline, diesel, or dual fuels; and (2) any air toxics data for any sized 

oil/coal/LPG fired boilers. 

Because this phase of the update needs to be completed and published by June 1, 

1992 for compliance with the Clean Air Act, I need to submit a draft of the revisions and 

supporting calculations by May 15, 1992. This puts a severe time constraint on my efforts, 

and any data that you can provide would be appreciated. Please call me at (415) 961-5700, 

extension 3700, to confirm a date and time for our visit to Bay Area AQMD. 

Sincerely, 

Michael J. Chan 
Project Engineer 
Acurex Environmental Corporation 
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Acurex 
Environmental 
C O R P O R A T I O N  April 27, 1992 

Mr. Steve Hill 
Bay Area Air  Quality Management District 
939 Ellis Street 
San Francisco, CA 94109 

Dear Mr. Hill, 

This is a request for a date and time in which Carolyn Rushforth and myself can 

come up to Bay Area AQMD to find some emissions data. Acurex Environmental 

Corporation is currently engaged in an update of Chapters 1 and 3 in the document 

Compilation of Air Pollutant Emission Factors (AP-42's Volume I: Stationarv Point and 

Area Sources) for the US EPA's Office of Air Quality Planning and Standards (OAQPS). 

Chapters 1 and 3 of AP-42 deals with stationary external and internal combustion sources. 

The primary emissions of interest are uncontrolled criteria pollutant emissions that 

are currently listed in AP-42. EPAs OAQPS would also like to include any available data 

on Speciated VOC's, Air Toxics, Greenhouse Gases, Fugitive Emissions, and Particulate 

Sizing (PMlo) in this current update. The current emission factors in AP-42 are based on 

uncontrolled data, but a new table of emission factors that would be based on controlled 

data is desirable. 

.The data needs to include as much detail as possible to enable the rating of the data 

quality by EPA guidelines. Preferably, the data would also include the actual source test 

data. 

In regard to Chapter 1, any air toxics data for any sized oil, coal, and/or LPG fired 

boilers is being requested. 

555 Clyde Avenue, P 0 Box 7044, Mountain View. CA 94039 (415) 961-5700 FAX. (415) 964-65235145 
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In  summary, the data that are being requested for a visit by Carolyn and myself is: 

(1) any emissions data (Criteria, Speciated VOC's, Air Toxics, Greenhouse Gases, Fugitive 

Emissions, and Particulate Sizing (PMlo)) for all stationary internal combustion engines 

running on gasoline, diesel, or dual fuels; and (2) any air toxics data for any sized 

, oil/coal/LPG fired boilers. 

Because this phase of the update needs to be completed and published by June 1, 

1992 for compliance with the Clean Air Act, I need to submit a draft of the revisions and 

supporting calculations by May 15, 1992. This puts a severe time constraint on my efforts, 

and any data that you can provide would be appreciated. Please call me at (415) 961-5700, 

extension 3700, to confirm a date and time for our visit to Bay Area AQMD. 

Sincerely, 

Michael J. Chan 
Project Engineer 
Acurex Environmental Corporation 



Acurex 
Environmental 
C O R P O R A T I O N  April 22, 1992 

Mr. Clair Fancy 
Buerau of Air Regulations 
Department of Environmental Regulations 
2600 Blairstone Road 
Tallahassee, Florida 32399 

Dear Mr. Fancy, 

Acurex Environmental Corporation is currently engaged in an update of Chapters 1 
and 3 in the document ComDilation of Air Pollutant E mission Facto rS (AP-42's Volume L 
Stationan, Point and Area Sources) for the US EPA's Office of Air Quality Planning and 
Standards (OAQPS). I am responsible for sections 3 and 4 of Chapter 3, entitled "Gasoline 
and Diesel Industrial Engines'' and "Stationary Large Bore Diesel and Dual Fuel Engines" 
respectively. An emission factor is the quantity (mass) of pollutants emitted divided by a 
unit of activity (e.g., g/hp-hr of NO,). The emission factors are used in making estimates 
of areawide emissions, emission estimates for a specific facility, and evaluation of emissions 
in relation to ambient air quality. 

The primary emissions of interest are uncontrolled criteria pollutant emissions that 
are already listed in AP-42 (I have enclosed a copy of the current sections 3.3 and 3.4 of 
AP-42). EPA's OAQPS would also like to include any available data on Speciated VOC's, 
Air Toxics, Greenhouse Gases, Fugitive Emissions, and Particulate Sizing (PMlo) in this 
current update. As I mentioned, the current emission factors in AP-42 are based on 
uncontrolled data, but I would like to include a new table of emission factors that would be 
based on controlled data. 

The data needs to include as much detail as possible to enable the rating of the data 
quality by EPA guidelines (I also enclosed a copy of the page on data quality rating). 
Preferably, the data would include the actual source tests and data sheets. 

Currently, the stationary internal combustion reciprocating engines are divided by fuel 
used (gasoline, diesel, and dual fuel), rated power (20 to 250 hp for gasoline engines and 
45 to 600 hp for diesel engines) in section 3.3, and bore size (greater than 560 cubic inch 
displacement per cylinder for diesel and dual fuel engines) for in section 3.4. It has been 
suggested to me that the engines should be sorted by the rated power and fuel used to make 
AP-42 easier to use. Therefore, I would like to be able to sort the data by fuel and 
horsepower (I have a preference for data on engines greater than 600 hp due to the scarcity 
of the data). I am open to any suggestions on improving the sections 3.3 and 3.4 in AP-42. 

555 Clvde Avenue. P.O. Box 7044, Mountain View, CA 94039 (415) 961-5700 FAX: (415) 964-6523/5145 



I am also interested in the estimated existence or market share of stationary internal 
combustion reciprocating engines by rated power and fuel in the Unites States. I would 
appreciate any information on where I can find any sources for this type of information. 

Because this phase of the update needs to be completed and published by June 1, 
1992 for compliance with the Clean Air Act, I need to submit a draft of the revisions and 
supporting calculations by May 15, 1992. This puts a severe time constraint on my efforts, 
and any data that you can provide would be appreciated. If I can be of any assistance in 
collecting the information, please call me at (415) 961-5700, extension 3700. 

Sincerely, 

Michael J. Chan 
Project Engineer 
Acurex Environmental Corporation 
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3.3 Gasoline and Diesel Industrial Engines 

3.3.1 General - This engine category covers a wide variety of industrial applications of both gasoline and diesel 
internal combustion power plants, such as fork lift trucks. niobile refrigeration units. generaton. pumps, and 
portable welldrilling equipment. The n t ed  power of thew engines cnwrs a rather substantial range-from less than 
IS kW t o  186 kW (20 t o  250 hp) for gasoline engines and from 34 kW to 447 kW (45 to 600 hp) for diesel engines. 
Understandably, substantial differences in both annual usage (hours per year) and engine duty cycles also exist. I t  
was necrssaty. therefore, to make reawnable anumptions concerning usage in order t o  formulate emission 
factors.' 

3.3.2 Emissions - Once xasonabk usage and duty.cycks for this-category were ascertained, emission values 
from ea& of the test engines I werc -gated (on the basis of nationwide engine population statistics)to arrive at 
the factors prexnted in Tabk  3.3-1.Becausc of their aggregate nature, data contained in this table must be 
applied to a population of industrial engines rather than to an individual power plant. 

, 

I h e  best method for calc,ulating emissions is on the basis u f "bnke  specific" emission facton (g/kwh' or 
Ib/hphr). Emissions arc calculated by Iaking the product of  the brake specific emission factor. the usage in hours 
(that is. h o w  per year o r  hours per day). the power a d a b l e  (rated power). and the load factor (the power 
actually used divided by the power a d a b k ) .  

T a b l e  3.3-1: EMISSION FACTORS FOR GASOLINE 
AND DIESEL POWERED INDUSTRIAL EQUIPMENT 

EMISSION FACTOR RATING: C 

Pollutante 

Carbon monoxide 
&r 

Sntw 
glhphr 
k g / l d  liter 
I W l d  gal 

Ibhr 
5700. 

267. 
199. 
472. 
3940. 

12.6 

191. 
0.421 
8.95 
6.68 

15.8 
132. 

glhr'. 
Ibhr 

38.3 I 0.084 
I 

1/75 _ .  

w w b  
Diesel 

197. 
0.434 
4.06 
3.03 

12.2 
102. 

72.8 
0.160 
1.50 
1.12 
4.49 

3 7 5  

- 
- 

3.3-1  



Table 3.3-1 (continued). EMISSION FACTORS FOR GASOLINE 
AND DIESEL POWERED INDUSTRIAL EOUIPMENT 

EMISSION FACTOR RATING C 

Nitrogen oxides 
dhr 
Iblhr 
g/kWh 
g/hphr 
k g / l d  liter 
I b l l d  gal 

Aldehydes 
dhr 
Iblhr 
glkw 
S/hphr 
k d l d  liter 
l b l l d  gal 

Sulfur oxides 
glhr 
Ib/hr 
glkw 
glhphr 
k d l d  liter 
I b / l d  gal 

Particulate 
g/hr 
lblhr 
entw 
glhphr 
k g / l d  liter 
I W l d  gal 

Pollutants 

148. 
a326 
6.92 
5.16 

12.2 
102. 

6.33 
0.014 
030 
0.22 
.o.m 
4.36 

7.67 
0.017 
0.359 
0.268 
0.636 
5.31 

933 
0.021 
0.439 
0.327 
0.775 
6.47 

!goryb 
Diesel 

910. 
2.01 

18.8 
14.0 
56.2 

469. 

13.7 
0.030 
0.28 
0.21 
0.84 
7.04 

60.5 
0.133 
1.25 
0.931 
3.74 

31.2 

65.0 
0.143 
1.34 
1 .oo 
4.01 

33.5 

References for Section 3.3 

1. Hare. C. T. and K. J. Springer. Exhaust Emissions from Uncontrokd Vehicles and Related Equipment Using 
Internal Combustion Engines. Final Report. Part 5: H e a V y - D u t y F a ~  Construction. and Industrial Engines. 
Southwest Research Institute. San Antonio, Texas. Prepared for Environmental Protection Agency, Research 
Triangle Park, N.C, under Contract No. EHS 70-108. October 1973.105 p. 

2. Hare. C. T. Letter to C. C. Masser of the Enviromntal Protection Agency conaminp fuel-baxd emission 
rates for farm, construction. and industrial engines. San Antonio, Tex. January 14,1974." 
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(3 
3.4 STATIONARY LARGE BORE DIESEL AND DUAL FUEL ENGINES 

3.4.1 General 

The primary domestic use of la rge  bore diesel  engines, i.e.. those 
greater than 560 cubic inch displacement per cylinder ( C I D / C n ) .  is i n  o i l  
and gas exploration and production. These engines, i n  groups of three t o  
five,  supply mechanical power to  operate d r i l l i ng  (rotary table),  mud pump- 
ing and hois t ing equipment, and may also operate pumps or auxi l iary parer  
generators. 
t r i c i t y  generation f o r  both base and standby service. 
i r r igat ion,  hois t ing and nuclear power plant emergency cooling water pump 
operation. 

Another frequent application of large bore diesels is elec- 
Smaller uses include 

Dual f u e l  engines were developed to  obtain compression igni t ion 
performance and t h e  economy of natural  gas. using a minimum of 5 t o  6 percent 
d iese l  fue l  t o  ignite the  natural  gas. Dual fuel  la rge  bore engines (greater 
than 560 CID/CYL) have been used almst exclusively f o r  prime electric parer 
generation. 

3.4.2 Emissions and Controls 

The primary pollutant of concern from large bore diesel and dual fuel 
eagines is NOx. which readi ly  forma i n  the  high temperature, pressure and 
excess air eaviroument found in these engines. 
BYmOxide and hydrocarbons are also emitted. 
nsuelly be qu i t e  l o w  because of the negligible sulfur content of d iese l  
fue ls  and natural gas. 

Lesser amounts of cafbon 
Sulfur dioxide emissitme wt3.l 

The major var iab les  affecting N& emissions from diesel engines are 
inject ion timing. manifold air temperature, engine speed, engine load and 
ambient humidity. I n  general, Nq( emissions decrease with increasing 
humidity. 

Because NOX is the  primary pollutant from diese l  and dual fue l  engines, 
control measures t o  date have been directed mainly a t  limiting N4( emis- 
sions. 
inject ion retard,  achieving reductions (at eight degrees of rewrd)  of up t o  
40 percent. Addttioaal NOX reductions are possible with combined retard and 
air/€& r a t i o  change. Both retarded fue l  injection ( 8 O )  and airlfuel r a t i o  
change of f i v e  percent are also ef fec t ive  i n  reducing N G  emissions from 
dual fuel engines. achieving nominal N h  reductions of about 40 percent and 
maximum El& reductions of up to 70 percent. 

The most e f f ec t ive  N% control technique for  d i e se l  engines is f u e l  

Other N& control  techniques exist but are not  considered feas ib le  
because of excessive f u e l  penalt ies,  cap i t a l  cost, or  maintenance or  opera- 
tional problems. These techniques include exhaust gas recirculation (EGR), 
combustion chamber modification, water inject ion and c a t a l y t i c  reduction. 



TABLE 3 -4-1. EMISSION FACTORS FOR STATIONARY LARGE BORE DIESEL 
AND DUAL FUEL ENGINESa 

EnlSSLON FACTOR R A T I N G :  C -- 

Wld hph 
' .g/bpb 

s/m 
lWld galf 
d1 

I I . .  
Diesel 

2.1 
1.1 
1.5 

50 
6 

4.7 
2.1 
2.9 

Nitrogen 
oxidesc 

1.5 0.70 
0.7 0.32 
0.9 0.43 

24 
11 
15 

500 
60 

Dwl fuel  
l b l l d  hnh I 18 

6.4 
2.9 
3.9 

130 
16 

5.9 
2.7 
3.6 

Sulfur 
lktbane N o t m e t b a n e  dioxide' I Vocd 

0.07 0.63 2.8 
0.03 1 :::9 1 1.3 
0.04 1.7 

.PspreMautlve ~ t r o l l d  levels for  uch fuel. &t.r.llud by r r Q h t i q  &u f r a  
several u n n f u t u r e r s .  Veight iq  b e d  011 I of t o u l  horsepower ~ l d  by uch YW 
faccurer during a f ive yeor period. 

hission Factor Uti-: E- Approriution bed m test of a d i m  bore diesel. 
Bi..iop. u e  dnhm arP.ctd for e r n  operatiq at 50 - lOOI fa rated load. 
A t  02 load. eris#ioM rould increase t o  30 8/1. laferelw 2. 

%uured u %. 
a l u i o o m  from dual fuel a@-. h d i d d d  c b e d c d  r i t h h  the  moa- . 
achsom fraction a n  not identified. mleedu ro-t of -chS= 

W on u s m o d  sulfur Sonrent of 0.4 w d @ t  I for dieael f d  and 0.46 O/.Q 
(0.10 w//.ct) for pipeliue q d c y  metarel (p.. ~kll f d  sq d s i o p .  bwd em 
SI O i U S Y  a u  ri.. Edssiolu abould b. adjusted for other f d  aw. 

h u e  feetors  -red from the a h  furors. u.1plw VU- of 40 
IUll (145.000 Bt,u/ml) for  oil  and 41 W1.a (1100 B t d u f )  for noturd m, .Id 
an m e r e  f a e l  coorwption of 9.9 IU/m (7000 BecJbph). 

UA - Dot eva ihble .  

Factors ere f o r  eoginee operated at rated load and speed. 
dlloaau w)(: i. 9oI Of to- w)(: from diesel en&- tat m l y  251 of t o t a l  voc 

s t m  is 
U.twd LO be chSf Of U t b M .  
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A - When tests are performed by a sound methodology and are reported in enough 
detail for adequate validation. These tests are not necessarily EPA reference 
method tests, although such reference methods are preferred and certainly to be 
used as a guide. 

B - When tests are performed by a generally sound methodology, but they lack enough 
detail for adequate validation. 

C - When tests are based on an untested or  new methodology or are lacking a 
signifiolnt amount of background data. 

D - When tests are based on a generally unacceptable method but the method 
may provide an order-of-magnitude value for the source. 

The author uses the following criteria to evaluate source test reports for sound 

methodology and adequate detail: 

1. Source omration. The manner in which the source was operated is well 
documented in the report. The source was operating within typical parameters 
during the test. 

2. B m D  lie mocedures. If actual procedures deviated from standard methods, the 
deviations are well documented. Procedural alterations are often made in testing 
an  uncommon type of source. When this OCCUR, an evaluation is made of how 
such alternative procedures could influence the test results. 

3. Samoline and DI-OC~SS daQ. Many variations can occur without warning during 
testing, sometimes without being noticed. Such variations can induce wide 
deviation in sampling results. If a large spread between test results cannot be 
explained by information contained in the test report, the data are suspect and are 
aven  a lower rating. 

4. Ana lvsis and calculationg. The test reports contain original raw data sheets. The 
nomenclature and equations used are compared with those specified by EPA, to 
establish equivalency. The depth of review of the calculations is dictated by the 
reviewers' confidence in the ability and conscientiousness of the tester, which in 
turn is based on factors such as consistency of results and completeness of other 
areas of the test report. 
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