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Item 3d: 

Response: 

1. 

2. 

610541 

. · .•• U .. lll" I Ul . . &24: 
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"ISCST model calculations for fugitive dust on p. 5-16 

Lignite Creek mine and power plant .impacts." 
• • • 

Attached is a copy of the ISCST computer runs for Lignite Creek 

mine fugitive dust that were referred to in Section 5.2.3 .. 5 

Modeling Approach for Fugitive Dust, page 5-16 of the text. 

Attached is a copy of the ISCST computer runs for power plant 

fugitive dust that were referred to in Section 5.2.3.5 Moeeling 

Approach for Fugitive Dust, page 5-16 of the text. 
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3.d.l~ 

ISCST Computer Runs for 

Mine Site fugitive Dust 

Summary: Mine Site Fugi'Live Dust Impacts 

Maximum 24-hr emissions = 3,359 lbs/day 

Average Annual emissions = 2,067 lbs/day 

Particle size and deposition characteristics are listed in the ISC 

computer out put. 

~..aximum 24-hr impacts were calculated using 2. 5 mps wind speed at 

F stability, with a 6-hour daily occurrence, and using the ISC 

model. 

Average annual impacts were calculated using the average annual 

wind speed at Nenana (2.45 mps), D stability, with a 20% frequency 

of wind directiott occurrence either up-valley or dowu-valley. 
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*** Susitan DEIS Comments: Annual Mine Fus Dust ImPact~ *** 

CALCULATE fCONCENTRATION=1~, DEPOSITION=2 > 
RECEPTOR GRID SYSTEM <RECTANGULAR=! OR 3, POLAR=2 OR 4) 
DISCF:ETE RECEPTOR SYSTEM <RECTANGIJLAR=1.,POLAR=2> 
TERRAIN ELEVATIONS ARE READ <YES=l,NO=O> 
CALCULATIONS ARE WRITTEN TO TAPE CYES=1,NO=O> 
LIST ALL INPUT DATA CNO=O,YES=l,MET DATA ALSD=2> 

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION) 
WITH THE FOLLOWING TIME PERIODS: 

HOURLY CYES=l.,NO=O> 
2-HOUR CYES=l,NO=O> 
3-HOIJR <YES=l,NO=O> 
4-HOUR <YES=l~NO=O> 
6-HOUR CYES=t,NO=O> 
8-HOUR <YES=l,NO=O> 
12-HOUR <YES=l,NO=O> 
24-HOUR CYES=t.NO=O> 

PRINT ;N;-DAY TABLE<S> <YES=t.NO=O> 

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TfME PERIODS ARE 
SPECIFIED BY ISWC7) THROUGH ISWC 14-): 

DAILY TABLES <YES=t,NO=O) 
HIGHEST & SECOND HIGHEST TABLES <YES=t,NO=O) 
MAXIMUM 50 T~.BLES ( YES=t, NO=O) 

METEOROLOGICAL DATA INPUT METHOD CPR-E:-PROCESSED=t,CARD:;:2) 
RURAL-URBAN OPTION <RURAL=O,URBAN MODE l=t,URBAN MODE 2=2> 
WIND PROFILE EXPONENT VALUES CDEFAULTS=1,USER ENTERS=2,3> 
VERTICAL POT. TEMP. GRADIENT VALUES CDEFALILTS=t,USER ENTERS=2,3) 
SCALE EMISSION RATES FOR ALL SOURCES <NO=O,YES>O> 
PROGRAM CALCULATES FINAL PLUME RISE ONLY CYES=l.N0=2> 
PROGRAM AD.JUSTS ALL STACK HEIGHTS FOR DOWNWASH ( YES=2, NO=l) 

NUMBER OF INPUT SO~RCES 
NUMBER OF SOURCE GROUPS <=O,ALL SOURCES> 
TIME PERIOD INTERVAL TO BE PRINTED C=O,ALL INTERVALS> 
NUMBER OF X <RANGE) GRID VALUES 
NUMBER OF Y <THETA> GRID VALUES 
NUMBER OF DI~CRETE RECEPTORS 
NUMBER OF HOURS PER DAY IN METEOROLOGICAL DATA 
NUMBER OF DAYS OF METEOROLOGICAL DATA 
SOURCE Et'II SS I ON RATE UNITS CONVERSION FACTOR 
ENTRAINMENT COEFFICIENT FOR UNSTABLE ATMOSPHERE 
ENTRAINMENT COEFFICIENT FOR STABLE ATMOSPHERE 
11EIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF ·METEOROLOGICAL DATA 
AllOCATED DATA STORAGE 
RE@JTRED DATA STORAGE FOR THIS PROBLEM RUN 

ISW<t> = 
ISWC2) = 
lSW(3) = 
ISW<4) = 
ISW(5) = 
ISWU:.) = 

ISW(7) = 
ISWC8) = 
ISW(9) = 

ISW( 10) = 
ISW( 11) = 
ISW( 12 > = 
ISW( 13) = 
ISWC 14) = 
ISWC 15) = 

ISW< 16) = 
V3WC i7) = 
ISW( 18) = 
ISW( 19> = 
ISWC20) = 
ISW(21) = 
ISWC22> = 
ISW(23) = 
ISW<24) = 
ISW(25) = 

1 
3 
1 
0 
0 
2 

1 
0 
0 
0 
(I 

0 
0 
(I 

0 

(I 

1 
0 
2 
0 
1 
1 
(I 

1 
1 

NSOURC = 1 
NGROLIP = 0 

IPERD = 1 
NXPNTS = 10 
NYPNTS = 1 
NXWYPT = 0 
NHOURS = 1 

NDAYS = J 
TK =.10000E+07 

BETAt =0.600 
BETA2 =0. e:.oo 

ZR = 10.00 METERS 
IMET = 5 

LIMIT = 43500 WORDS 
MIMIT = 296 WORDS 
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*** Susitan DEIS Comments: Annual Mine Fu9 Dust ImPacts *** 

*** LIPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES *** 
<METERS/SEC) 

3000.0, 

1. 54, 3.09, 5.14, 8.23, 10.80, 

lt** X-COORDINATES OJ!' RECTANGULAR GRID SYSTEM *** 
CMETERS> 

4000.0 .. sooo.o~ 6000.0 .. 7000.(1, sooo.o, 

*** Y-COORDINATES OF RECTANGULAR GRID SYSTEM *** 
<METERS) 

9000.0, 

. ""'"i. ; Nil' ' ~ 5ilil iiifii· 1ii'IM
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*** Susitan DEIS Comments: Annual Mine Fu9 Dust ImPacts *** 

NUMBER 
PART. 
CATS. 

EMISSION RATE 
TYPE=O.,t 

(.GRAMS/SEC) 
TYPE=2 

<GRAMS/SEC> 
..~PER METER**2 

X 
<METERS> 

- - - - - - - - - - - - -
6 o.t6tooE-o3V -!3o.o 

ll 

*** SOURCE DATA *** 

TEMP. EXIT VEL. 
TYPE=O TYPE=O 

C DEG. K >; CM/SEC); BLDG. BLDG. BLDG. BASE VERT.DIM HORZ.DIM DIAMETER HEIGHT LENGTH WIDTH y ELEV. HEIGHT TYPE=1 TYPE=1.,2 TYPE=O TYPE=O TYPE=O TYPE=O <METERS> <METERS) <METERS> <METERS) <METERS) <METERS) <METERS> <METERS> <METERS> 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
-130.0 o.o o.oo 0.00 260.00 o.oo o.oo 0.00 0.(10 

I~ a.~ 
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*** Susitan DEIS Comments: Annual Mine FU9 Dust ImPacts 

*** SOURCE PARTICULATE DATA *** 

*** SOURCE NUMBER = 1 *** 
MASS FRACTION = 
o. toooo"' o. 4oooo, o. 2aooo, o. 12000, o. o~.ooo, o. 040oo, 

SETTLING VELOC!TYtHETE~S/SEC} = 
o.oo1o~ o.oo7o. o.o19o, o.oa1o~ o.o61o. o.o99o, 

SURFACE REFLECTION COEFFICIENT = 
1.00000.0.8200(1,0.720(10,0.65000,0.59000~0.5(1(1(1(1, 

:w-w• 1iiii 

*** 
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*•* Susitan DEI$ Comments: Annual Mine Fu9 Dust ImPacts 

* METEOROLOGICAL DATA FOR DAY 1 * 

. POT. TEMP • FLOW t-JIND MIXING GRADIENT VECTOR SPEED HEIGHT TEMP. ( DEG. t( STABILilY <DEGREES> <MPS> <METERS> <DEG. K> PER METER) 

"itiii 'i 
i 

~--~ \- ~ .. 
*** 

WIND DECAY 
PROFILE COEFFICIENT 

CATEGORY EXPONENT <PER SEC) - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - -
90.0 2.50 1000.0 273.0 o.oooo 4 0.2500 O.OOOOOOE+OO 

~ ,;;'iiirii 1iiil 

JVIET. DATA 
DAY 1 

l 
f 

I 
J 

ll ' 
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(METERS> I 
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*** S•Js i tan DEIS C:•:.mm~nts: Anrt~Ja 1 Mine Fus Dust Impacts 

'· ~ ..•. -. 
* HIGHEST 1-HOUR AVERAGE CONCENTRATION <MICROGRAMS/CUBIC METER> 

* FROM ALL S('IURCES * 
* FOR THE RECEPTOR GRID * 

* MAXIMUM VALUE El;lUALS 326.14108 AND OCCURRED AT < 1000.0, 

tm'i 

*** 

* 

0.0) * 
1000.0 2000.0 

X-AXIS <METERS> 
3000.0 4000.0 -------

.. -1M~ ·~ 
.I~ 

5000.0 

)iii~ ,. 
HIGH 
1-HR 

SOROUP# 1 

- - - - ~ - - - -
0.0 I 326.!4108 ( 1, 1) 165.43056 1, 1) 96.01053 ( 1' 1) 63.42310 ( 1, 1) 45.39715 ( t, 1) 

" 
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HIGH 
1-HR 

SGHOUP# 1 *** Susitan DEIS Comments: Annual Mine Fus Dust ImPacts *** . 
* HIGHEST 1-HOUR AVERAGE CONCENTRATION <MIC:ROGf'<AttiS/CUBIC METER) * * FROM ALL SOURCES * 

* FOR THE RECEPTOR GRID * 
* MAXIMUM VALUE EQUALS 326.14108 AND OCCURRED AT < 1000.0, 0.0) * . 

Y-AXIS I . X-AXIS <METERS> <METERS> I 6000.0 7000.0 8000.0 9000.0 10000. ~' - - - - - - - - - - - - - - -- - ~ -- - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - -
0.0 I 34.35088 ( 1, u 27.05759 ( 1 7 1> 21.96640 ( 1' 1) 18.25697 ( t. u 15.46601 ( 1. 1> 

~ 
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zl/-HotJX 
*** Susitan DEIS C.;•rrrmeP.ts:J Wor-st CaseYMine FtJ9 Dust ImPacts 

*** 
CALCULATE CCONCENTRATrON=1,DEPOSITION=2~ 
RECEPTOR GRID SYSTEM <RECTANGULAR=! OR 3~ F'OLAR=2 
DISCRETE RECEPTOR SYSTEM CRECTANGULAR=1,POLAR=2> 
TERRAIN ELEVATIONS ARE RE'AD CYES=t,NO=O> 
CALCULATIONS ARE WRITTEN TO TAPE CYES=l,NO=O> 
LIST ALL INPUT DATA <NO=O~YES=1,MET DATA ALS0=2) 

OR 4> 

COMPUTE AVERAGE CONCENTRATION COR TOTAL DEPOSITION> 
WITH THE FOLLOWING TIME PERIODS: 

HOURLY <YES=1,NO=O> 
2-HOUR <YES=!,NO=O> 
3-HOUR <YES=l,NO=O> 
4-HOUR (YES=l,NO=O> 
6-HOUR <YES=t,NO=O) 
8-HOUR <YES=l,NO=O> . 
12-HOLIR <YES=t,NO=O> 
24-HOUR <YES=l,NO=O> 

PRINT ~N~-DAY TABLE<S> <YES=l,NO=O> 

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE 
SPECIFIED BY ISWC7> THROUGH ISWC14): 

DAILY TABLES <YES=l.NO=O> 
HIGHEST & SECOND HIGHEST TABLES CYES=l,NO=O> 
MAXIMUM 50 TABLES <YES=t,NO=O> 

METEOROLOGICAL DATA lNPUT METHOD <PRE-PROCESSED=1,CARD=2) 
RURAL-URBAN OPTION (RLIRAL=O~URBAN MODE !=!,URBAN MODE 2=2> 
l-JIND PROFILE EXPONENT VALUES <DEFAULTS=1,USER ENTERS=2,3> 
VERTICAL POT. TEMP. GRADIENT VALUES CDEFAULTS=t,USER ENTERS=2,3> 
SCALE EMISSION RATES FOR ALL SOURCES CNO=O,VES>O> 
PROGRAM CALCULATES FINAL PLUME RISE ONLY CYES=l,N0=2> 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH <YES=2,NO=l) 

NUMBER OF INPUT SOURCES 
NUMBER OF SOURCE ·CiROLIPS ( =0, ALL SOURCES) 
TIME PERIOD INTERVAL TO BE PRINTED (=O,ALL INTERVALS) 
NUMBER OF X <RANGE> GRID VALUES 
NUMBER OF Y <THETA) GRID VALUES 
NUMBER OF DISCRETE RECEPTORS 
NUMBER OF HOURS PER DAY IN METEOROLOGICAL DATA 
NUMBER OF DAYS OF METEOROLOGICAL DATA 
SOURCE EMISSION RATE UNITS CONVERSION FACTOR 
ENTRAINMENT COEFFICIENT FOR UNSTABLE ATMOSPHERE 
ENTRAINMENT COEFFICIENT FOR ~;TABLE ATMOSPHERE 
HEIGHT ABOVE GROUND AT WHif:H WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGI~AL DATA 
ALLOCATED DATA !=:TORAGE 
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN 

ISW(1) = 
ISWC2> = 
ISW(3) ~ 

ISW<4> = 
ISW(5) = 
ISWC6> = 

ISWC7) = 
ISW(8) = 
ISW(9) = 

ISW< 10> = 
ISWC 11) = 
ISW< 12> = 
ISWC 13) = 
ISW( 14) = 
ISWC 15) = 

ISW< 16> = 
ISW( 17) = 
ISW< 18> = 
ISW< 19) = 
ISW(20) = 
ISW<21) = 
ISW<22) = 
ISWC23) = 
ISWC24) = 
ISW(25) = 

1 
3 
1 
() 

0 
2 

1 
0 
0 
0 
0 
0 
(I 

0 
0 

0 
1 
(I 

2 
(i 

1 
1 
0 
1 
1 

NSOURC = 1 
NGROUP = 0 

IPERD = l 
NXPNTS = 10 
NYPNTS = 1 
NXWYPT = 0 
NHOURS = 1 

NDAYS = 1 
TK =.10000E+07 

BET A 1 =0. t.oo 
BETA2 =0.600 

ZR = 10.00 METERS 
. IMET = 5 
LIMIT = 43500 WORDS 
MIMIT = 296 WORDS 
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*** Susitan DEIS Co~ments: Worst Case Mine Fu9 Dust ImPacts *** 

*** LIPPER BOUND OF FIRST THROUGH FIFTH WIN[I SPEED CATEGORIES *** 
<METERS/SEC> 

3000.0, 

1. 54, 3.(19, 5.14, 8. 23, HI. 8(1, 

*** X-COORDINATES OF RECTANGULAR GRitt SYSTEM *** 
<METERS) 

4000.0, 5000.(1, 6000.0, 7000.0, 8000.(1, 

*** Y-COORliiNATES OF RECTANGULAR GRID SYSTEM *** 
<METERS> 

900(1.(1, 

•1111 ••• :~ l!M 

10000.0, 
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*** Susitan DEIS Comments: Worst Case Mine FU9 Dust Impacts *** 

*** SOURCE DATA *** 

Et'1ISSION RATE TEMP. EXIT VEL. TYPE-0,1 TYPE=O TYPF.:=O T W <GRAMS/SEC) I ( DEG. •<) ; ( M/SEC); BLDG. BLDG. BLDG. Y A NUMBER TYPE-=2 BASE VERT.DIM HORZ.DIM DIAMETER HEIGHT LENGTH WIDTH SOURCE P K F'ART. <GRAMS/SEC) X y ELEV. HEIGHT TYPE=l TYPE=1,2 TYPE=O TYPE=O TYPE=O TYPE=O NUMBER E. E CATS. *PER METER**2 <METERS) <METERS> <METERS> (METERS) <METERS) <METERS) <METERS) (METERS) <METERS) <METERS) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 2 0 6 o.26oooE.-o3 -130.0 -130.0 o.o o.oo o.oo 260.00 o.oo o.oo o.oo o.oo 
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*** Susitan DEIS Comments= Worst Case Min~ Fu• Dust ImPacts *** 

-.; 

;' 

--

*** SOURCE PARTICULATE DATA *** 

*** SOURCE NUMBER = 1 *** 
MASS FRACTION = 
0.10000,0.40000.,0.28000.0.12000.0.06000.0.04000. 

SETTLING VELOCITY<METERS/SEC> = 
0.0010, 0.0070, 0.0190., 0.0370. 0.0610., 0.0990, 

SURFACE REFLECTION COEFFICIENT = 
1.ooooo,o.e2ooo.,o.72ooo.o.65ooo.o.s9ooo,o.soooo. 

·-a:"tlli·, ·~--nrw·r---7 -- -- · 5 T"'FTT c·c: r•• · · ···r erwT· · '* , -i::sts6ia:ia 
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*** Susit&n DEIS Comments: Worst Case M1me Fus Dust ImPacts *** 
' .. 

* METEOROLOGICAL fJ,ATA FOR DAY 1 * 

POT. TEMP. . FLOW WIND MIXING GRADIENT WIND 
VECTOR SPEED HEIGHT TEMP. <DE8. t( STABILITY PROFILE 

HOUR <DEGREES> <MPS) tMETERS> <DEG. Kl PER METER> CATEGORY EXPONENT 
------ ---·--- ----- - - -- - ----.... -~- -- - __ , ___ 

1 90.0 z.so 1000.0 273.0 0.0350 6 0.3000 

DECAY 
COEFFICIENT 

<PER SEC> 
-------

O.OOOOOCIE+OO 

MET. OAT~ 
DAY 1 

' l 
J 
l 
I 
l 
l 
' i 



~' 

,. 

-. 

~ 
~ rere c~ :w ,-~ 

'~ ·:g I ·' 
.. ])II ~ . .1- 1111 ,. 1111 ~la !Ill 18 ~ra 

*** Susitan DEIS Comments: Worst Case Mine Fus Dust ImPacts *** 

* HIGHEST 1-HOLIR AVERAGE CONCENTRATION <MICROGRAMS/CUBIC METER> 
* FROM ALL SOURCES * 

* FOR THE RECEPTOR GRID * 
* 

l1W Till 1il8 "IJa 

HIGH 
1-HR 

SGROUP# 1 

* MAXIMUM VALUE EQUALS 1109.70313 AND OCCURRED AT ( 1000~0, 0.0) * 

-VJ 

I· 
I 
·I 

Y-AXIS I 
(METERS> I 

0.0 I 

1000.0 
- - - - - - - - -

1109.70313 ( 1, 1) 

2000.0 
- - - - - - - - -

672.32013 ( t, 1) 

X-AXIS <METERS) 
3000.0 

- - - - - - - - -
46 7. 61 71 9 ( 1 , 1 ) 

4000.0 
- - - - - - - - -

339.73032 ( t, 1) 

' \:;::~-.···-"~·-Wli!M T' TY7. TifT- ... ·-· ..... - .. T ........ T J ,. i:BI · a 11111 -u --------·--. 

5000. () 

255. 06181 ( 1 , 1 ) 

' '! 
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610541 

3.d.2. 

ISCST Computer Runs for 

Power Plant Fugitive Dust 

Summary: Power Plant Site Fugitive Dust Impacts 

Assumed maximum 24-hr emissions = 938 lbs/day 

Annual average emissions = 478 lbs/day 

Particle size and deposition characteristics are listed in the ISC 

computer output. 

Maximum 24-hr impacts were calculated using ISC model with F 

stability, 2.5 mps wind speed, and 6-hr daily occurrence. 

Average annual impacts were calculated using ISC model with D 

stability, average wind speed for Nenana (2.47 mps) and an assumed 

13% frequency of wind direction occurrence based on Nenana wind 

rose. 
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*** Susitan DEIS Comments: Nenana 200MW Worst Annual FUG DUST *** 

-

CALCULATE <CONCENTRATlON=1,DI?.:!POSITION=2> 
RECEPTOR GRID SYSTEM <RECTANGULAR=1 OR 3, POLAR=2 OR 4) 
DISCRETE RECEPTOR SYSTEM <RECTANGULAR=1,POLAR=2) 
TERRAIN ELEVATIONS ARE READ <YES=1,NO=O> 
CALCULATIONS ARE WRITTEN TO TAPE <YES=1,NO=O) 
LIST ALL INPUT DATA (NO=O?YES=1,MET DATA ALS0:=2) 

COMPUTE AVERAGE CONCENTRATION <OR TOTAL DEPOSITION) 
WITH THE FOLLOWING TIME PERIODS; 

HOURLY <YES=1,NO=O> 
2-HOIJR <YES=1,NO=O> 
3-HOUR <YES=1.NO=Ol 
4-HOUR <YES=1~NO=O> 
~·-HOUR ( YES= 1 , NO=O > 
8-HCILIR <YES= 1 , NO=O > 
12-HOUR <YES=l,NO=O> 
24-HOLIR <YES=l,NO=O) 

PRINT ... N ... -DAY TABLE(S) <YES=1,N0=0) 

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE 
SPECIFIED BY ISW<7> THROUGH ISW{14>: 

DAILY TABLES <YES=l,ND=O> 
HIGHEST ~ SECOND HIGHEST TABLES <YES=1.N0=0) 
MAXIMUM 50 TABLES <VES=1,NO=O> 

METEOROLOGICAL DATA INPUT METHOD <PRE-PROCESSED=1,CARD=2) 
RURAL-URBAN OPTION <RURAL=O,URBAN MODE 1=1,URBAN MODE 2=2) 
WIND PROFILE EXPONENT VALUES ( [IEFAUL TS=1 1 U~:ER ENTERS=2, 3) 
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS=1.USER ENTERS=2,3> 
SCALE EMISSION RATES FOR ALL SOURCES CNO=O,YES:>O> 
PROGRAM CALCULATES FINAL PLUME RISE ONLY <YES=1,N0=2) 
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR .DOWNWASH <YES=2,N0=1) 

NUMBER OF INPUT SOI.,.IRCES 
NUMBER OF SOI.:IRCE GRO~JPS ( =0 1 ALL SOURCES> 
TINE PERIOD INTERVAL TO BE PRINTED <=O,ALL INTERVALS> 
NUMBER OF X (RANGE> GRID VALUES 
NUMBER OF Y CTHETA> GRID VALLIJ::S 
NUMBER OF DISCRETE RECEPTORS 
NUMBER OF HOURS PER DAY IN METEO~OLOGICAL DATA 
NUMBER OF riAYS OF METEOROLOGICAL DATA 
SOURCE EMISSION RATE UNITS CONVERSION FACTOR 
ENTRAINMENT COEFFICIENT FOR UNSTABLE ATMOSPHERE 
ENTRAINMENT COEFFICIENT FQR STABLE ATMOSPHERE 
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA 
ALLOCATED DATA !::TORAGE 
HEf~UIRED DATA STORAGE FOR THIS F'ROBLEI"I RUN 

ISW<t> = 
ISW<2> = 
ISW(3) = 
ISWC4) = 
ISW(5) = 
ISW(6) = 

ISW(7) = 
ISW(8) = 
ISW<9) = 

ISW< 10) = 
ISW<11) = 
ISW< 12) = 
ISW< 13) = 
ISW< 14) = 
ISW<15) = 

ISW( 1e.) = 
ISW( 17) = 
ISW< 18) = 
ISW< 19) = 
ISW(20) = 
ISW<21) = 
ISW<22> = 
ISW(23) = 
ISWC24) = 
ISW<25) = 

1 
~ 
•J 

1 
0 
0 
2 

1 
0 
0 
(I 

0 
0 
(I 

0 
a 

0 
1 
0 
2 
0 
1 
1 
0 
1 
1 

NSOURC = 1 
NGROUP = 0 

lPERD = 1 
NXPNTS = 10 
~"YPNTS = 1 
NXWY.PT = 0 
NHOURS = 1 

NDAYS = 1 
Tl( =. 1 OOOOE+07 

BETAl =0.600 
BETA2 =0.600 

ZR = 10.00 METERS 
IMET ::: 5 

LIMIT = 43500 WORDS 
MIMIT = 296 WORDS 

~l 
~ 5f!'""il~ W4~~~ 
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*** Susitan DEIS Comments: Ntnana 200MW Worst Annual FUG DUST 

-~ 

*** 

*** LIPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES *** 
<METERS/SEC> 

3000.0, 

1. 54, 3.09, 5.14, 8. 23, 10. 80, 

*** X-COORDINATES OF RECTANGULAR GRID SYSTEM *** 
(METERS> 

4000.0, 5000. (J, ~.ooo. o., 7000.0, 8000.0, 

*** ¥-COORDINATES OF RECTANGULAR GRID SYSTEM *** 
<METERS) 

9000.0, 

IIIII} ~ ~~ E.··=a ~ ~ 

'· 

10000.(1, 
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*** Susitan DEIS Comments: Nenana 200MW Worst Annual FUG DUST 
*** 

T W 
Y A NUMBER 

SOURCE P K PART. 
NUMBER E E CATS. 

EMISSION RATE 
TYPE=O,t 

(GRAMS/SEC> 
TYPE=2 

(GRAMS/SEC) 
*PER METER**2 

*** SOURCE DATA *** 

BME 
X Y ELEV. HeiGHT 

TEMP. 
TYPE=O 

( DEG. K); 
VERT .II!M 

TYPE=l 
<METERS) <METERS> <METERS) <METERS) - - - - - - - - - - - - - - - - - - - - - - - CMETERSi 

EXIT VEL. 
TYPE=O 

(M/SEC>; 
HORZ.DIM DIAMETER 
TVPE=1,2 TYPE=O 
< t1ETERS > (METERS) 

BLDG. 
HEIGHT 
TYPE=O 

<METERS> - - -. - - - - - - - - - - - - - - - - - -
1 2 0 6 O.lOOOOE-04 -250~0 -250.0 o.o 0.00 o.oo 500.00 o.oo o.oo 

~ ===•1 EiiiJ 

BLDG. 
LENGTH 
TYPE=O 

<METERS> 

BLDG. 
WIDTH 

TYPE=O 
<METERS) 

- - - - - - - -
o.oo o.oo 

~ 
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*** Susitan DEIS Comments: Nenana 200MW Worst Annual FUG DUST *** 

*** SOURCE PARTICULATE DATA *** 

*** SOURCE NUMBER = 1 *** 
MASS FRACTION = 
0.10000,0.40000,0.28000,0.12000,0.06000,0.04000, 

SETTLING VELOCITYCMETERS/SEC> = 
0.0010, 0.0070, 0.0190, 0.0370, 0.0610. 0.0990. 

SURFACE REFLECTION COEFFICIENT ::: 
1.00000,0 .. 82000,0.72000,0.65000,0.59000.0.50000, 

-· - !!!11 ~~ 
liiiiiila· 
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*** Susitan DEIS Comments: Nenana 200MW Worst Annual FUG DUST 

*** 
* METEOROLOGICAL DATA FOR DAY 1 * 

POT. TEMP. FLOW WIND MIXING 9RADIENr WIND DECAY VECTOR SPEED HEIGHT TEMP. ([lEG. K STABILITY PROFILE COEFFICIENT <DEGREES> <MPS> <METERS> <DEG. K) PER METER> CATEGORY EXPONENT <PER SEC> - - - - - - - - - - - - - - - ~ - - - - - - - - - - -· - - - - - - - - - - - - - - - ·- - ·-
90.0 2.50 1000.(1 273.0 o.oooo 4 0.2500 O.OOOOOOE+OO 

- .. , =-: 
MET. DATA 
DAY 1 
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*** Susitan DEIS Comments: Nenana 200MW Worst Annual FUG DUST *** 

* HIGHEST 1-HOUR AVERAGE CONCENTRATION <MICROGRAMS/CUBIC METER> * 
* FROM ALL SOURCES * 

* FOR THE RECEPTOR GRID * 
* MAXIMUM VALUE EQUALS 37.70994 AND OCCURRED AT 1000.0, 0.0) * 

'X-AXIS <METERS) <METERS> I 1 000. 0 2000. 0 __ ,_._...__ ________ ...,....~-------- 3000.0 4000.(1 
- - - - - - - - - - - - - - -

0.0 I 37.70994 ( 1, 1) 24.52426 ( t, 1) 17.28294 ( 1~ 1) 12.57087 ( 1, 1J 

'~ 

1111 Iiiii! 

5000.0 

lliil .. 
HIGH 

1-HR 
SGROUP# 1 

9. 4651 7 ( 1 ' 1 ) 
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Y-AXIS I 
<METERS) I 

----------
0.0 I 
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HIGH 
1-HR 

*** Susitan DEIS Comments: Nenana 200MW Worst Ann~~~ FUG DUST 
*** 

SGROUP# 1 

. 
* HIGHEST 1-HOUR AVERAGE CONCENTRATION <MICROGRAt1SICUBIC METER> 

* * FROM ALl SOURCES * 
* FOR THE RECEPTOR GRID * 

* MAXIMUM VALUE EQUALS 37.70994 AND OCCURRED AT ( 1ooo.o, 0.0) * 
X-AXIS <METERS> 6000.0 7000.0 8000.0 9000.0 I 10GOO.O - - - - - - - - --- - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - -

7.37424 ( 1, 1) 5.91524 ( 1~ 1) 4.86045 ( 1. 1> 4.07359 ( 1 ~ ! } 3.47280 ( 1, 1) 
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*** Susitan DEIS Comments: Nenana 200 MW Worst SO~ PP FUG DUST 

*** 
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CALCULATE <CONC:ENTRATION=1,DEPOSITION=2) 
RECEPTOR GRID SYSTEM (RECTANGULAR=! OR 3, POLAR=2 
DISCRETE RECEPTOR SYSTEM <RECTANGLILAR=1,POLAR=2) 
TERRAIN ELEVATIONS ARE READ <YES=1,NO=(I) 
CALCULATIONS ARE WRITTEN TO TAPE <YES=t,N0:-:::0) 
LIST ALL INPUT DATA <NO=O,YES=t.MET DATA ALS0=2> 

OR 4JI 

COMPUTE AVERAGE CONCENTRATION COR TOTAL DEPOSITION) 
WITH THE FOLLJOWING TIME PERl\ODS: 

HOURLY <YES=1,NO=O> 
2-.,HOUR <YES=1,NO=O> 
3-HOLIR <YES=1,NO=O> 
4-HOUR <YES::::t,NO=O> 
6-HOUR <YES=::!, NO=O) 
8-HOUR <YES:::t,NO=O> 
12-HOUR <YES=t~NO=O> 
24-HOLIR < YE~~= 1 , NO=O) 

PRII\IT "'N"-DAY TABLE(S) <YES=il.NO=O) 

·PRINT THE F.OLL.OW I NG TYPES OF TABLES WHOSE TIME PER I IIIDS ARE 
SPECIFIED BY ISW(7) THROUGH ISWC14): 

DAILY TABLES <YES=1.NO=O) 
HIGHEST & SECOND HIGHEST TABLES CYES=i,NO=O> 
MAXIMUM 50 TABLES <YES=l,NO=O) 

METEOROLOG I C;iL DATA INPUT METHOD (PRE -PROCESSED= 1 , CARD=2 > 
RURAL-URBAN OPTION <RURAL=O.URBAN MODE 1=1,URBAN MODE 2=2> 
WIND PROFILE EXPONENT VALUES (DEFAULTS=t,USER ENTERS=2,3) 
VERT I CAL POT. TEMP. GRADIENT VALUES (DEFAULTS= 1 • USER ENTERS=2. :3) 
SCALE EMISSION RATES FOR ALL SOURCES <NO=O,YES>O) 
PROGRAM CALCULATES FINAL PLUME RISE ONLY <YES=i,N0=2) 
PROGRAM AD.JUSTS ALL ~iTAC•< HEIGHTS FOR DOWNl-JASH <YES=2, N0=1 > 

NUMBER OF INPUT SOWRCES 
NIJMBEH CtF SOURCE GROUPS ( =0, Al.L SOURCES) 
TIME PERIOD INTERVAL TO BE PRINTED <=O,ALL INTERVALS> 
NUMBER OF X <RANGE> GRID VALUES 
NUMBER OF Y !THETA> GRID VALUES 
NUMBER OF DISCRETE RECEPTORS 
NUMBER OF HOURS PER DAY IN METEOROLOGICAL DATA 
NUMBER OF DAYS OF METEOROLOGICAL DATA 
SOURCE EMISSION RATE UNITS CONVERSION FACTOR 
ENTRAINMENT COEFFICIENT FOR UNSTABLE ATMOSPHERE 
ENTRAINMENT COEFFICIENT FOR STABLE ATMOSPHERE 
HEIGHT ABOVE GHOUND AT WHICH WIND f:;PEED WAS MEASURED 
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA 
ALLOCATED DATA STORAGE 
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN 

j:- ---~. '-'cli,._.IIIIIIIIIIIIIIIDB;IIIIIIIIIIIIII-*11~11 .. 1111~-. .... .-~~ .. -.~ ............ ~ .... ~---------------~'·.~ 
. ,. . . ·•. 

,...,... 
1./ lSWC1) = 

ISW(2) = 
ISWC3:) = 
ISWC4> = 
ISW(5) = 
ISWC6) = 

ISW<7> = 
ISW(8) = 
I.SWC9) = 

ISW( 10) = 
ISW< 11) = 
ISW< 12> = 
ISW( 13) = 
ISW< 14) = 
ISW< 15) = 

ISW( 16> = 
ISW< 17) = 
ISW< 18) = 
ISW<19> = 
ISL-H 20) = 
!SW<21) = 
l!3W C 22> = 
ISW(23) = 
ISW<24) = 
ISWC25) = 

1 
3 
1 
0 
0 
2 

1 
0 
0 
(I 

(I 

(I 

0 
0 
0 

0 
1 
(I 

2 
0 
1 
1 
0 
1 
1 

NSOURC = 1 
NGROUP = 0 

JPERD = 1 
NXPNTS = 10 
NYPNTS = 1 
NXWVPT = 0 
NHOURS = 1 

NDAYS = 1 
TK =.10000E+07 

BETA! =0.600 
BETA2 =0.600 

I 

ZR = 10.00 METERS 
!MET = 5 

LIMIT = 43500 WORDS 
MIMIT = 296 WORDS 

i'l"i!ife'"~. _.IL if"=Zi ~ 
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*** Sl.!sita.n OtlS Comments: Nenana 200 MW Wor-st S02 PP FUG .DUST 

~....... 

*** 

*** UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES *** 
<METERS/SEC> 

3000.0~ 

1. 54~ 3.09~ 5. 14~ 8. 23~ 10. 80, 

*** X-COORDINATES OF RECTANGULAR GRID SYS"f'EM *** 
<METERS> 

4ooo.o~ 5000.0, 6000.0, 7000.0, 8000.0, 

*** Y-COORDINATES OF RECTANGULAR GRID SYSTEM *** 
<METERS> 

9000.0, 

Ia} ~if 

10000.0, 

~ ~ -
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*** Susitan DEIS Comments: Nenana 200 MW Worst 802 PP FUG DUST *** 

*** SOURCE DATA *** 
EMISSION f:ATE 

TYPE==O,t 
T W <GRAMS/SEC> 
Y A NUMBER TYPE=2 BASE SOURCE P K PART. (GRAMS/SEC) 

NUMBER E E CATS. *PER METER**2 X V ELEV. HEIGHT 
<METERS> <METERS> <METERS> <METERS) - - - - - - - - - - - - - -

1 2 0 
V' ./ 

6 0 .. 19600E-04 V -250.0 -250.0 o.o o.oo 

TEMP. 
TYPE=O 

( DEG. K>; 
VERT.DIM 

TYPE=t 
<METERS> 

(1. 00 

EXIT VEL. 
TYPE=O 

CM/SEC>; 
HORZ.DIM 
TYPE=172 
<METERS) 

BLDG. BLDG. 
DIAMETER HEIGHT LENGTH 

TYPE=O TYPE=O TYPE=O 
<METERS> (METERS) CMETERS> ---

(~oo. o: 7 - - - - - - -
o.oo 

&2 o~) · · o. oo (1.(10 

BLDG. 
WIDTH 

TYPE=O 
<METERS> 

o.oo 



r'· ·~··:;'·! 
.•. . 
l 

~;:-:..:--=() 

• \' . 
., 

} 

't 

l 

• l·· r 

i 

~· r 

:·{ 
' ' 

':• 
i' 

,i, 

a'• 

... 
1\1 

~. 

•·\• 

I 

f~~ 

;l._ 

·~, 

~\' 

~\. 

: •" it 
i 
1 

·~,,., 
1 f' ... 
ll 

.. 

~ -

- . .. . ..: ·~ .. .~ ~ ~ -..; ~ -.; lltU =-'li •rrm llil1 §Jj ·~ 

*** Sus.i tan DEIS Comments: N~?nana 200 MW Wor·st S02 PP FLIG DUST *** 

~·** SOURCE PARTICUUHE DATA *** 

*** SOURCE NUMBER = 1 *** 
MASS FRACTION = 
0.10000,0.40000,0.28000,0.12000,0.06000,0.04000, 

SETTLING VELOCITY<METERS/SEC> = 
0.0010, 0.0070, 0.0190, 0.037(1, 0.061(1, 0.0990, 

SURFACE REFLECTION COEFFICIENT = 
1 • ooono, o. 82ooo, o. 72ooo, o. t.5ooo, o. 59ooo, o. soooo, 

~31 ~· 5:;;; ,5~ ~ .. 
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*** Susitan DEIS Comments: Nenana 200 MW Worst 802 PP FUG DUST 
*** 

* METEOROLOGICAL DATA FOR DAY 1 * 

POTa TEMP. FLOW WIND MIXING GRADIENT WIND DECAY VECTOR SPEED HEIGHT TEMP. CDEG. K STABILITY PROFILE COEFFICIENT CDEGREES> CMPS> <METERS> CDEG. k> PER NETER> CATEGORY EXPONI~NT CPER SEC> - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
90.0 2~50 1000.0 273.0 0.0350 '=· 0.3000 OaOOOOOOE+OO 

t. .... ,, . ;-urill ~ ~::·;ill 

MET. DATA 
DAY 1 
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*** Susitan DEIS Comments: Nenan~ 200 MW Worst 802 PP FUG DUST *** 

* HIGHEST 1-HOIJF< AVERAGE CONCENTRATION <MICROGRAMS/CUBIC METER> 
* FROM ALL SOURCES * 

* Ft]f< THE RECEPTOR GRID * 
* MAXIMUM VALUE Ef:~LIALS 158~04836 AND OCCURRED AT 

1000.0 2000.0 

158 0 04836 ( 1 , 1 ) 98.86779 ( 1~ !) 

X-AXIS <METERS> 
3000.0 

• • • ~ ' L I 

1000.0, 0.0) * 

40(10. (I 

61.49975 ( 1, 1> 

5060.0 

HIGH 
1-HR 

SGROUPtl 1 

51.06887 ( 1, 1) 
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Y-AXlS I 
(METERS> I 

,--- . 
~-·· :·~-:-: · .~;..._ .. .. -~ .. l8i ~ ~. ..... lili[ fliilll 

*** Susitan DEIS Comments: Nenana 200 MW Worst 802 PP FUG DUST 

* HIGHEST 1-HOUR AVERAGE CONCENTRATION <MICROGRAMS/CUBIC: METER> 
* FROM ALL SOURCES * 

* FOR THE RECEPTOR GRID * 
* MAXIMUM VALLIE EQUALS 15:3.048:36 AND OCCURRED AT ( 1000.(1, 

X-AXIS <METERS> 

. 

~';I'! 
~ 

*** 

* 

0.0) * 

6000.0 7000.0 8000.0 9000.0 

-

r;p;;}f ~-*4 
~.; 

10(1(1(1. 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

0.0 I 42.70031 ( 1, 1) 35.9:3395 ( 1, 1 ) 30.64677 ( 1, 1) 26.31807 ( 1, 1) 22.79152 ( 1, 

--t:. 

r;;;r 

HIGH 
1-HR 

1;:3!1 

:3GROUP# 1 

1) 

;:~f·;,j 

}If, ' - ... •• I -- It~ • ·- -·--!c;;;-n'l!i~~~· =f .._.<""'!H....,..¥).,._)~,,, -----------------------~~~~~~-------~" --
· ..... ~~~ 
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I 610541 

I 

r 

11 Acid deposition calculations on p. 5-25 to 5-27." 

Attached are three pages of acid deposition calculations that 

were referred to in Section 5.2.5 Acid Precipitation, pages 

5-25 and 5-27 of the text. 
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Item 3£: 

Response: 

610541 

"PLUEVUE model runs described on p. 5-31 to 5-36." 

Attached is a copy of the PLUVUE computer runs referred to in 

Section 5.3 Plume Visibility Impacts, pages 5-31 to 5-36 of 

the text. 
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EMISSIONS SOURCE DATA 

ELEVATION OF SITE = 

NO. OF UNITS = . t. 

:;e(J). FEET MS:L 
61 • NC: fERS MS:L 

STACI< HEIGHT = : ~4Q£·~. FEET 
134. ···METERS 

FLUE GAS FLOW RATE = 

FLuE GAS TEMPERATURE = 

200000C. 
943. ·~r-6 

CU FT/MIN 
CU M/SEC 

190. F 
361. l< 

FLUE GAS OXYGEN CONTENT = 3.0 HOL PERCENT 

S02 EMISSION RATE <TOTAL> = 16.40 TOI'JS/DAY 
L.722E+02 0/SEC 

NOX EMISSION RATE (TOTALr-AS N02) ::: 27.90 TONS/DAY 
2.929E+02 0/~EC 

PARTICULATE En!SSION RATE <TOTAL> ::: 

Q 

' .•. 
''-. 

1',;. 

,. 

.. 

.0.23 TONSIUAV 
2.415E+OO G/SEC 
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METEOROLOGICAL AND AMBIENT AIR QUALIT'r.· DATA 

WINDSPEED = 4.5 MILES/HR 
2.0 M/SEC 

PASQUILL-GIFFORD-TURNER STABILITY CATEGORY [I 

LAPSE RATE = 1 ~· fQ : ... F /1 COO FT 
. 2~00~E-03 KIM . ,. 

,:.; 

POTENTIAL TEMPERA''rURE LAPSE ~ATE = 
AMBIENT TEMPERATURE =<= 5Ct. 0 F 

283.2 K 

RELATIVE HUMIDITY = 20"0 % 

MIXING DEPTH = 1000. H 

AMBIENT PRESSURE = 0.99 ATM 

BACKGROUND NOX CONCENTRATION -= 

BACKGROUND N02 CONCENTRATION = 
BACKGROUND OZONE CONCENTRATION = 

BACKGROUND S02 CONCENTRATION = 

1. 181E-02 

0.000 PPM 

0.000 PPM 

0.040 PPM 

0.000 PPM 

KIM 

BACftCGROUND COARSE MODE CONCENTRATION = 1.0 UG/t13 

BACKGROUND SULFATE CONCENTRATION = 0.8 UG/M3 

BAC~..::GROUND NITRATE CONCENTRATION = 0.0 LIQ/M3 

BAC.KGROUND VISUAL RANGE = . 300.(1 KILOMETERS . 
~ 

S02 DEPOSITION VELOOlT'V = 1. 00 CM/SEC . 
NOX DEPOSITION YELOC.JTY = 1. 00 CM/SEC 

COARSE PARTI-C:LILATE DEPOSITION VELOCITY = 
SUBMICRON PARTICULATE DEPOSITION VELOCITY = 0.10CM/SEC./ 

0.10 CM/SEC 

M1~SS MEDIAN 
.RADIUS 
MICROMETERS 

GEOMETRIC 
STANDARD 
Di:VIATION 

AERO:=::OL ~:TATISTICS 

BACKGROUND 

ACCUMULATION 
MODE 

0.160 

2.0(1(1 

•. 

COARSE 
MODE 

3.(11)(1 

2.200 

ACCUMULATION 
MODE 

o. 1 (II) 

2.(1(11) 

--

.. 
.... t 

·. 

PLUME 

wir£" -~: fiit 

)";. ' ' ~ 
,.41\.' . 

, .... ~ .. · ,:~~ ... ~;: 
• ,... '! '1 ~ • 

·:·~·. p .·~+;,· 
ft< qr, . ..;~· 

"' • • : • t-1'. r~· « .... _ • 
~ ""'!_t .. ,._ 

-~" 

•· 

•• .,,i ..... i~::: , t 
... • ;$]#:• 

:· :. ~·· : .. ~ ·:. .'-· ~ 
~· ~:: ~~ ·~.:.\~.· ............ ,..·. 

. .... ~:. :· ;! .. · 1<1 

•t· ' .. ·.<. 

COARSE 
MODE 

1.000 

2.000 

ii:uif §i.ilf nfa1~1 : ~:! 
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GEOMETRY 0~ USER-SPECIFIED PLUME-OBSERVER-SUN ORIENTATION 

WIND DIRECTION <DEGREES> =180.0 

. . , .. 
• • l>' 

SIMULATION IS FOR. '1.~00,~ HOURS ON 6/21 
''*. ' ' ,'-.~: 

SOLAR ZENITH ANGLE tDEGREES> = 69.3 

-SOLAR AZIMUTH ANGLE~<DEOREES> = 281.3 

I"'' - ~ - iii -~iff •• 

. r;<,<11f' .: : • 
~~- r\. ~ -t,- • .f "41 

... ..; # • ' • " 

~·•S + "" 

~ .:.. J.!·q~ ~ ~~ ~ 
4;. •• .• , .. •r.; •. '4~·· 

+. .1• ~.I' .d \.• ~ 

·" j, ~·· ~. ; •• 
,1! f; ·~-:- • ~;,· 

GEOMETRIES FOR LINES-OF-SIGHT THROUGH PLUME PARCELSAT GIVEN DOWNWIND DISTANCES (X), 

X <KM> AZIMUTH 
1.0 311.5 
2.5 312.9 
o.o 315.0 

10.0 318.8 
13.0 320.9 
32.0 330~6 
70.0 340~7 

166.0 . 349.9 

RP 
46.8 
47.8 
49.5 
53.2 
55.4. . 71.2 

t 105.9 
199.1 

~ .. . 
··. . '. .... ' 

';.* .... 
... ., *- • 

........... 
/.* 

ALPHA 
48.5 
47.1 
45.0 
41.2 
39.1 
29a4 

. . 
•. 

19.3 
10.! 

BETA 'fHETA 
0.4 35.8 
0.4 . 36.9 
0.4 38.7 
0.3 41.9 ; • f 

•f' .. .t 

0.3 43.7 .. 
0.3 52.3 ·. .. 

' .. 0.2 61.5 
·' .. 

t .. •L 0.1 70.0 .. 
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BACKGROUND CONti IT 1 ONS 

illiilil ..... .. r. 
lliiilr 

ACCUr1ULATION MODE COARSE PARTICLE MODE 
MASS RADIUS SIGMA MASS RADIUS SIGMA BSCAT.55/MASS 

0.1600E+OO 0.2000E+01 
BSCAT.55/MASS 

o.3718E-o2 0. 3000E+Ct1 0. 2200E+01 0. 3343E-08 

COEFFICIENTS P.T 0. 55 MICROMETERS , 1. /KM 
BTARAY =0.1155E-01 BTAAER =0.3176E-02 ABSN02 =O.OOOOE+OO BTABAC =0.1304E-01 . 
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PRIMARY P.ARTICLE MODE 

MASS RADIUS SIGMA BSCAT.55/MASS 
O.lOOOE+Oi 0.2000E+01 0.1053E-02 
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VISUAL IMPACT ASSESSMEI'IIT FOR 40(1 1'1W at Wi 1 1 ow 

fililf lrlil: .. 
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'· 
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EMISSIONS SOURCE DATA 

ELEVATION OF SITE = 200. . FEET MSL 
61. METERS MSL 

.......... 

. . 

.· 

NO. OF UNITS • ·.1. 
1: ... ~- '~:: .;. • 

STACK. HEIGHT • ~.~44(it.~ FEET 
~~~A·.:.· ·~HETERS 

••• ,. ~ < ., .. 

*• ..,. ... • :4; ~ ~~ •••• 

FLUE GAS FLOW RATE·,. .. ~,..~-~ 2000000., 
z. 943.76 

CU FTlMIN 
CU H/SEC 

FLUE GAS TEMPERATURE.• 

FLUE GAS OXVGEN CONTENT = 
$02 EMISSION RATE (TOTAL) ·• 

190. F 
361. K 

3.0 MOL PERCENT 

16.40 Tot~S/DAY 
.. 1. 722E+02 0/SEC _ 

... 

NOX EMISSION RATE <TOTA~,AS N02> = 27.90 TONS/DAY 
2o929E+02 0/SEC 

·PARTICULATE EHISSIO~ RATE CTOY·$\L) .a 

i• ~ 

' . . . 
-~. ~. 

+"~ 

.. 

~ "tj·~ 
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.. ~ , . 

"· ..... .. .. . .. ~.: . ~ .. 4.,':: 

-~t. -~ -'!... -
.: ! ~:·.,._t, ..... ~ •. 

_"' ;'i .... ~ ·, ;.. 
,._ ".t~ \• ;;, ;r• 
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---

o. 23 TONS/m:W 
2 ... 415E+OO G/SEC· 
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METEOROLOGICAL AND AMBIENT AIR QUALITY DATA 

WINDSPEED = 4.5 MILES/HR 
2.0 M/SEC 

PASQUILL-"GIFFORD-TURNER STABILITY CATEGORY D 

LAPSE RATE = 1. t'o ::·F/1000 FT 
-:.2.0051;-03 KIM .. . 
'~,.;- , 

POTeNTIAL TEMPERATURE LAPSE RATE = 
AMBIENT !EMPERATURE == 50.0 F 

283.2 K 

RELATIVE HUMIDITY = 20.0 7. 

MIXING DEPTH m 1000, H 

AMBIENT PRESSURE = 0.99 ATH 

1.181E-02 KIM 

BACKGROUND NOX CONCENTRATIGN = 

BACKGROUND N02 CONCENTRATION ~ 

, .. ·~ 

BACKGROUND OZONE CONCENTRATION := 

BACKGROUND S02 CONCENTRATION = 

0.000 PPM 

0.000 PPM 

0.040 PPM 

O.vOO PPM 

BACKGROUND COARSE MODE CONCENTRATION = 1.0 UO/t13 

BACKGROUND SULFATE CONCENTRATION = 0.8 UGiM3 . 
BACKGROUND NITRATE CONCENTRATION = 0.0 IJG/N3 

BACKGROUND VISUAL RANGE = · . 
S02 DEPOSITION VELOCITY-~ .. 

·~ 

NOX DEPOSITION VELOClTY = 

300.0 KILOMETERS 

1.00 CM/SEC 

1.00 CM/SEC 

COARSE PARTICULATE DEPOSITION VELOCITY = 
SUBMICRON PARTICULATE DEPOSITION VELOCITY = 0.10CH/SEC./ 

0.10 CM/SEC 

MASS MEDIAN 
RADIU:=; 
M T i'Oa"'our-... --.-..... _ .. _ . .__ 

GEOMETRIC 
~iTANDARD 
DEVIATION 

PARTICLE 
DEN:?. ITV 

AEROSOL STATISTICS 

BACKGROUND 

ACCUMIJLATION COARSE. 
MODE MODE 

0.160 3.000 

2.(1(1(1 2.200 

ACCUMULATION 
MODE 

0.100 

2.000 

·. 

PLUME 

- .. .f -

~t :: ~ 1 ~ ' 
~.,.(' ;.,.t ' ~ ... , . . .... 
: s~·· ,.,._ 

• + ~ 1\ 
·;- ,;1 ~ •• 

.... !.~' ·····t. ;· ~J .. ;. 

.. 

.. . 

• ........ ,: •tt 

... ~· ... ,. '*'!! ':(.; 
\ ~ ... *; ...... • J. ~ 

.. ·"'..tJ.=--~~ .. ' ~.::.'% 
• .. r • ~t· ... 

!'a. .! .... •.; ,·; 
.- t,_: ~ ·~ ~~ ~.~'·~ 
~ ... • ".,.., 4) •"*t~¥. 

COARSE 
MODE 

... ,._ .. '-_ 

2.()0(1 

._, 
iiiiiit; liiiilri liiiii£! 
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GE'OHETRY OF USER-SPECIFIED PLUME-OBSERVER-SUN ORIENTAT!ON 

H;ND DIRECTION <DEGREES> =180.0 
·.1 . . ... ' ~ 

SIMU!..ATION IS F()fr \60.~~ HOURS ON 6/21 
';~., t"-~ 

SOLAR ZENITH ANGLEi' (DEGREES> = 69 53 
~: : : ~ ~ . 

SOLAR AZIMUTH ANGLE<DEGR.P.ES> lL: ~81.3 

lllliif ~ - ... ~- .. -
.·_..:. ... -t 'jl 

"' .. ,. .:N· ·~·a .• r•' .. ~ ..... , ... , :. 
r~1;:,. ·.: ~ .. . ~ ·. 

t .. : • J""';'t ·/'t· .... ;. ;--
-.. ,. ~,. -~ .... · 
,.,.~ •. :-· !c .,f t l m.- .. ~,..,"'\·· :·, 

"'. ~ .. ~ 
3EOnEir~IES FOR t~INE'3-0F--S!GHT THROUGH PLUME PARCELSAT GIVEN DOWNWIND DISTANCES (X) T 

X CKM> 
1.0 
2.5 
5.0 

10.0 
13:::0 
32.0 
71).·0 

166.-0 

AZINUTH 
311.5· 
3i1·.t9 
31·5.0 
318.8 
3'?.0. 9 
330.6 
340.7 
349.9 

RP ALPHA 
46.8 48.5 
4'7.8 4.7.-1 ' 
49,..5 45.0 
53 .. 2 41.2. 
53.4 39.1 
71.,2 • 29.4 

105.9 19.3 
199.1 10.1 

-. 

i .... '~ 
. •• t'~· ..... 

... ,.•. ~ t 
!-,.., .. 

t "'" --
~~-,·~-· ..... ~"~ 

BETA 
0.4 
0.4 
r• .. ....... 
0.3 
0.3 
0.3 
0.2 
0.1 

THETA 
35.8 
36.9 
38.7 
41.9 

. 
·; .-4t 

43.7 ". 
52.3 ·. 
61.5 

. .. 70.0 ,. . .;. 
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ACCUMULATION MODE 
MASS RADIUS SIGMA 

illii!iiilliilirffiiliiilljllilllf.j -.· -, BAe.m:miJUND1:UNDIT ~ .. .. 
-~ 

COARSE PARTICLE MODE 

- -
0.160CIE+OO 0.2000E+01 

.-.<;CAT. 55/MASS 
... t.3718E-02 

MASS RADIUS SIGMA BSCAT.55/MASS 
0~3000E+01 0.2200E+01 0.3343E-03 

-
COEFFlCIENTS AT 0. 55 HICRCtMETERS , 1. IJ<M 

BTARAY =0.1155E-01 . BTAAER =0.3176E-02 ABSN02 =O.OQOOE+OO BTABAC =O.l304E-01 
~ .. r.._ • 

.. ... 
·' 

~ .. 
\ ""'·•- Jt .. ,_J: -.~ ";.,._,. 

.. • ~ .. . . !" 
1~ rt .. !~t~::.: 

~.. ·~~:";:' ;;"~~. 

: li ~ ... . . . . :,. ... ... .. :~--:~: . . 
<' 

1'~ ';,. ~ 

.t.:,.. .. 

., 

. .. ' 
1 I t 

. . .. . . . 

.... 
•' -· liiiii(l ~1 

PRIMARY PARTICLE MODE 
MASS RADIUS SIGMA BSCAT.55/NASS 
0.1000E+01 0.2000E+Ol 0.1053E-02 
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I 
I 

I 

1t 

t 
I 

1· ' 
~ 
~ 

' \• 

0 

Q 

0 

0 

0 

0 

~0 

TIME 
(SEC>· 

o. 
10. 
20. 
30,. 
40. 
50. 
60 .. 
70. 
eo. 
90. 

100 •. 
110. 
120. 
130 .. 
140. 
150. 
160. 
170. 
180. 
190. 

\., .. 

X 
( t1) 

o.o 
52.3 

104.7 
157.0 
209.3 
261.6 
314.0 
366.3 
418.6 
471.0 
523.3 
575 .. 6 
627 .. 9 
680.3 
732.6 
784.9 
837.2 
889.6 
941.9 
994 .. 2 

DELTA H 
<M> 

u 
<MIS> 

o .. o . 5.23 
~4.6 ·• .. ~~·~3 
~5. 0. .. ~:rot ... 5,. 23 
72,0 '.1~~15 .. 23 
87. 2 . ).' .. !$ .. 23 

101.2' ~~· .. 5.23 
114.3 5.23 
126.7 5 .. 23 
138 .. 5 5.23 
149.8 . 5.23 
160.7 5 .. 23 
171.3 5.23 
181.5 5 .. 23 
186.5 5.23 
186.5 5.23 
186.5 5oi23 
186.5 5 .. 23 
186.5 5 .. 23 
186~5 5.23 
186 .. 5 5 .. 23 

.. 

·•. - ' 

INITIAL PLUME RISE AND tiiLUTION AND NITROGEN DIOXIDE FORMATION ' \ 

w 
<MIS> 

20.10 
1.69 
1.36 
1.19 
1.09 
1.01 
0.95 
0 .. 91 
0.87. 
0.83 
o.ao 
0.78 
0.76 
0.74 
0.72 
0.70 
0.69 
0.68 
0.66 
0.65 

. 
• 

400 MW at Wi 11 C•W 

v SIGMA TEt1P 
<MIS) <M> ( K> 

20.10 o.o 360.9 
5,.50 8.1 311 ~4 
5.41 12.8 293.9 
5.37 16.7 289.4 
5.34 20.3 287.4 
5.33 23.5 286.3 
5.32 26.6 285.6 
5.31 29.5 285.2 
5.30 32.2 284.8 
5.30 34.8 284.6 
5 .. 29 37.4 284.4 
5~:29 39.8 284.2 
5.29 42.2 284.1 
5.28 43.4 294 .. 1 
5.28 43.4". 284.1 
5.28 43.4 284.1 
5.28 43.4 284.1 
5.28 43.4 284.1 
5.27 43.4 284.1 
5.27 43ft4 284.1 

":or.;!/ ~:~; 
\ .... ~' .: i .·. ·:.:. : 
tr. , .. . 1-t'·t ... ·~·· 

02 N02-NO RATIO NOX ,:·.:~.~ Jlii:No~· N02T 
MOL P EQLI I L ACTUAL (PPM) :r;~::.f) ~H) (PPM) 

<(. • 

S02 
(PPM> 

-.. 

PARTICULATE ' 
UO/M3 

3.0 1.6E+04 1.4E-03 201.227 200.947 0.279 85.035 3.12E+03 
14.4 3.3E+05 2 .. 4E-03 73.208 73.031 ().·178 30.937 1.14E+03 
18.5 B.2E+05 4.7E-03 27.881 27.750 0~•31 11.782 4.32Ev02 
19.5 t.OE+Ob b.OE-03 16.103 16.007 0.095 6.805 2.50E+02 
20.0 1.1E+06 6~,7E-03 10.943 10.870 0.073 4.624 1.70E+02 
20.2 1.2E+06 7.3E-03 9.119 8!060 0.059 3.431 1.26E+02 
20.4 1.3E+06 7.7E-03 6.365 6.;316 0.049 2.690 9.87E+01 
20.5 1.3E+06 S .. OE-03 So 182 5.141 · 0.041 ~.190 8.04E+01 
20. b 1. 3E+06 8. 3E-03 .. 4"337 ~ 4., 301 Q. 034 " J,. 833 0,. 73E J-01 
20.6 1.3E+06 8.5E-03 3.707 3.676 0.031 1.567 5.75E+01 
20.7 L3E+06 8.7E-03 3.222 3 ... 194 0.028 1.362 ~.OOE+Ol 
20.7 1.3Et06 8.9E-03 2.839 2.813 0.025 1.199 4~40E+01 
20.7 1.3E+Q6 9,.0E-03 2!1528 2.505 , 0.023 .·.t.·06a···3.92E+01 
20.7 1 .. 4E+Ob 9.1E-03 . 2.395 :·2.373,'_' ().022·,. 1.012 3.11E+01 
20.7 1.4E+06 9.3E-03 ; 2.396 ~ 2.374 .~ 0-022 .. w ··.l•<U2.'~3.72E+Q1 
20.7 1.4E+06 9.4E-03 2.397 2.374 0.022 1.013 3.72E+01 
20~ 7 1.4E+06 9 .. 5E-()3 2.398 2.375 0.023 1.013 3. 72E+01' 
20.7 1.4E+06 9.7E-03 2.399 2.376 ·.0.023 t.014 3 .. 72E+01 
20.7 1.4E+06 9 .. 8E-03 '2.399··· 2.376 . Q.023 ·: 1.014 3.72E+01 
20.7 1..4E+06 9.9E-03 2.~00 . ."·. ~.376 Q~024 1.014 3.72E+()1 
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CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 
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400 MW at Willow 

DOWNWIND DISTANCE CKM> ::: 1.0 
PLUME AI-T I TUDE ( M > ::: 321. 
SIGMA V <M> = 74. 
SIGMA Z <H> = 33. 
S02-S04 CONVERSION RATE==';.; .,. : 0, 0000 PERCENT /HR 
NOX-N03 C-ONVERSION RATE=.' .. .:;·· Oo~OOOO PERCENT /HR 

~, i·" to :'l ~ 
P,LTITUr£ NOX ·~~. N02 ~ N03-· N02/NTOT N03-/NTOI 

CPPM> CPPM),.: <PPM> <MOLE i.) <MOLE i.) 

H+2S 
JNCREMENTJ C .. :250 0.041 o.ooo 16.411 o.ooo TOTAL AHBJ 0.:250 0.041 o.ooo 16.411 o.ooo 
H-lr!~~ 

I NCP..EMENT J 1.1t9 0.051 o.ooo 4.536 0.000 TOTAL AMBJ 1.119 . 0.051 o.ooo 4.536 o.ooo 
H 

INCREMENT] 1.844 0 058 o.ooo 3.149 o.ooo 
TOTAL AMBJ 1.844 0.058 o .. oo~ 3.149 0~000 

H-1S 
INCREMENTJ 1.119 .. 0.051 o.ooo 4.536 o.ooo TOTAL AMBJ 1 .. 119 0.051 0.000 4.536 0.000 

H-2~ 
INCREMENT] 0.250 0.041 o.ooo 16.411 o.ooo TOTAL AMBJ 0.250 0.041 o.ooo 16.411 OaOOO 

0 
1 NCREI'1ENT J o.ooo o.ooo o.ooo o. 00(1 o.ooo TOTAL AMBJ o.ooo o.ooo o.ooo o.ooo o.ooo 

.. 
t-. .Y j\ 

CL•MULATIVE SURFACE DEPOSITioi\J::'u1raLe:.-FRACTION OF INITIAL FLUX> 

S02J 
NOXJ 

PRIMARY PARTICULATE] 
S04J 
N03J 

0.0000 
o.oooo 
0.000(1 
0.0000 
0.0000 

~' :t ·------· -----·--· 

. 

S02 
<PPM> 

0.105 
0.105 

0.473 
0.473 

0.779 
0.779 

0.473 
0.473 

0.105 
0.105 

o.ooo 
o.ooo 

• J~'"' • • -'· .... 
• • . t --/·,/~ .. ~. •• ·. .:t, 

S04= S04=/STOT 
CUO/M3) CMOLE i.) 

"" . . 
:fiS ·~~:~;:.!PRIMARY BSP-TOTAL BSPSN/BSP 

( PPHf .' ·: (ilO/M3> ( 10-4 M-1> ( %> . .. ... 

o.ooo 
0.764 

o.ooo 
0,764 

a.~ooo 
0 .. 764 

. ~ 

o.ooo 
0.184 

o.ooo 
Oo041 

o.ooo 
0.025 

-0.038 
0.002 

-0.040. 
o.ooo 

. 
-0.040 
o.ooo 

o .. ooo . .o~ ooo .. _-o. o~o 
0.764 0.041 o.ooo 

o.ooo o.ooo -0.038 
0.764 0.184 . 0.002 

o.ooo o.ooo o.ooo 
0.764 100.000 0.040 

""' ~'~ 
,·· f 
• .J~ 

. ~ --.~.:: 

.. .... ··\ 

·~}'' .. "" ... ::·~~. 
~' "'- ~,:r~ ..... 

~ • L !!1) ~~'- t "'• 
.. ,.. ~~ ~ ~ * .. • ~~~ ~ :· 

. ' 

3.871· 
5.635 

17.348 
19.113 

28.603 
30.367 

17.348 
19.113 

3.871 
5.633 

o.ooo 
1.764 

0.041 
0.073 

0.183 
0.214 

0.301 
0.333 

0 .. 183 
0.214 

0.041 
O.Q73 

o.ooo 
0.032 

o.ooo 
39.181 

o.ooo 
13.2~0 

0.(100 
8.534 

o.ooo 
13.250 

. o.ooo 
. :39.181 

. . 
o.ooo 

89.473 



17 < 

! 
! 

;::, 

'· .., ~ 

' 
i t) 
l 
:; < f) 
' ,, 
f ) 

::. :.f 

j· :) 

~ ·) • 

l ) 

:· 
; ) 

<' ;~ ) 

. , )~ 
<. < 

i•) ·~ 

~~.I 

••• '. ~ 

-~ .. 
1 

~~.,., 
;'<~-

I 
~\.\ . .... 
!t 
i 
l 
r·tJt, 
!I 
\ 
I 

·~ f/~1111' 

l : 
I;..,., 

.. f- .JIIIIi , .. Jllllllf IIIII!. il;.~ 
~ 
~ - ~· -· .. .. lliiil ... lliil liiiif iiil iiiii: Eiir iiil 

VISUAL EFFECT-S FOR HORIZONTAL SIGHT PATHS 
400 MW a.t Willow 

DOWNWIN.!1 DISTANCE (KM> = 1.0 
PLUME ALTITUDE (M) = 321. 
PLUME-OBSERVER DISTANCE <KM> = 46.8 
AZIMUTH OF LINE-OF-SIGHT= 311.5 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4 
SOLAR ZENITH ANGLE = 69.·3 , AT 1600. ON 6/21 
SIGHT PATH .IS THROUGH PLllrt~· ,CENT~R 

.. . ....... - ..,: .. 
THETA ALPHA RP/RVO RV XREDUCED YCAP 

• < L X Y DELYCAP 

36e 
48. 

--

;ti 

0.16 299.1 

.. 
~ 

• .. ... ~ 

0.31 

"·.,. 

· •. 
~ .. 

. ... c: 

~--·-----

99.79 99.92 0.3308 0.3454 -0.30 
.· 

.. . 1t • r 
.. 

I . •, 

DELL C(550) 

-0.12 -0.0032 

·• .. , .. ,. .. 
... ~ .. '• .·(' #~r~ ;"' 
"".,':1 .,. "'l . •• ~"i • 
· '~. I .. . ·t 
•i> .. :;.,~t .• ~ .· ·~t: 

BRAT·JG .. 5J~:DELX 
~.;,~·,r.'l~l!·__.:'t • ~· 

..... ~J •;; :t:1. ;., ·~··· 

o.9s>oe o.oooa 

.• 1: ... 

~i· 

"• ~ :;, . 

DELY E<LUV> 

0.0005 0.6961 
• ·I 

.. f.! • 

. · . ""' '" .. 

. • 

.:.; ....... l. 

•••• •''-". < 

::: "'~· r'·'h' -· 
-\.( ·:./·. "•~l., •.,~ 

• H ·'J, .~·;,.~~!·, •. vw ·II' ,>l• .,:, ' 
f ,. :t: ;:· ~. ~- ·f"· 

• 

.; i ·~·.· t· ¥ 

~l;: ~<·; :~~ .. ~~ 
,.,, t 

~ 

..,..._. ~ ~ ... 

: 

~• 

E(LAB> 

0.4412 

' ' 
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- P. vrf:.W"EFF~ FoMRiz(lfll vr!Mt:.l liiiiiilliliiil -..: ... ... Ml 
OF THE PLUME OF WHITE, GRAY~ AND BLAC:.( OB..JECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

400 HW at Willow 

DOWNWIND DISTANCE CKM> : 1. 0 
PLUME-OBSERVER DISTANCE (t(M) = 46.8 
AZIMUTH OF LINE-OF-SIGHT = ·su .. 5 
ELEVATION ANGLE OF LINE-Of-SIGHT = 0.4 
SOLAR ZENITH ANGLE = 69,:3: ... AT 1600. ON 6/21 
THETA = 36. ·•,. *· · ,. . ~ _. ..... 

"S"" '\ ,. 
... ;"' 

REFLECT. RP/RVO RO/RVO VCAP 

102.,23 
95.33 
92.37 

L X Y DELYCAP 

laO 
0.3 
o.o 

.. 

.· 

0.16 
0.16 
0.16 

~ "*,.· 

0.64 
0.64 
0.64 

... 

• 

>t, ,.+. 

-• 

100.86 
98.17 
96.97 

....... 
" .~ 
.y ~~ .... 

.· . 
• ~ '=" ... :::<·. ~ 

0.3393 0.3464 
0 .. 3279 0.3417 
0.3226 0.3395 

-0.32 
-0.23 
-0.20 

DELL C(550) 

-0.12 -0.0033 
-0.09 -0.0026 
-0.08 -0.0023 

~·. ·, 

·. 

all 

BRATIO 

0.9931 
0.9907 
0.9892 

.. 
it '"' !· 

,. 

..... 

l~(f,f, 1>''·~· ' .• 
.t ..... ~ . ~-·· ....... ~ 
- . ..-.-t!·:·~, ~:1 
,,;/./ ' ·!j~· . . . 

.. ~i .. • .' ~~ .... ': . 
.. !.' -'' •.•• t 
~·,y~"'··,., ·~ 
·~' ~t. . . ' 

.. .llif 

.• ~~· ;o .. ~ ·~-

DELX ~"~jDEt~~ .; E<LUV) E<LAB) 

0.0007~ 0.0005. 0.6284, 0.4063 
0.0008 0.0006 0.6976 0.4397 
0.0009 0.0006 0.7315 0.4568 

.. ... ... , .. ... '~ ... 
·~ ., : ~.: .• ~· ... 

j. ~ ,.-, " ••• ... J ·... ..~. ''"' ~ ;. 

.. 

> -~t 

,.(,;. tf. .. .. 4 •• ':oo~. .... .-: •• ··(! .,. ·- "'-~ .. ,. • l ., .... ~ .. -

... .! ·; .,.,: t. ~ ~-

• • :, . ~ 1 ~~""' 

~., ;·_ . ·>-~. 
- ..... -..:. ... ... w._ 

.,.t "4•J¥ ~··· ' •li;11 • 
,:':b·~~t..ff:~· ~f 

~:~/:~').; :;(/[~·;,:. 
~--:_.. .... : . ., . .:.. ........ :: ... ~~ . 
.. '>; .. ~!~~·~ .. -~,. .. J"::rf. 

"'"': ': .... ·,, ;: ..... j 

... 

~ 

' 

. 
~:-

~,!';.· 

:·~. " ~ ' 

,;: "•.: . ,._. 
... of ••. _,. 

.. ,, 

.. 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

400 MW at Willow 

DOWNWIND DISTANCE O<M> = 1. 0 
PLUME-OBSERVER DISTANCE <KM> = 46.8 
AZIMUTH OF LINE-OF-SIGHT ::: 311.5 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4 
SOLAR ZENITH ANGLE = 69.3 " AT 1600. ON 6/21 
THETA l SNGTH RP /RVO RV. ; 7.REDUCED YCAP 

'A . 
36. . :l ~ :·· 

FOR SKY BACJ<GROUND: 
o. 0~16 299.~ 

FOR WHITE BACKGROUND: 
o. 0.16 299.2 

FOR GRAY BACKGROUND: 
o. 0.16 299.2 

FOR BLACK BACKGROUND: 
o. 0.16 299.1 

. 
>t- :~*~! 

.,.... .. ~ '.~·I< -4-.... 

L 

.. -.; .. ... ..:: .. ... .. .. lliil[ IWf 

X Y DELYCAP DELL C(550) 

... 
..... ~. ~ *J,. '* .jj,; • .. t 

• >J ~ : 

BRAT.IQ., .. : ~~ .PELX 
:.:. .;~~~ ~( •'l 

• r '-.; .,. · ... : ....... . • • ~-~....s -~ 

DEL'V ECLUV> E<LAB) 

. ' 

'• . 
•; -;, 

.• 

.. ~J~ . ~'. t I '! ~ ~\ 
r .. 4 .... ,f. e! ..... J' 

··~, . . 
·~ ' . ;,._ ~~ 

... · ~{\ · ... ~':\~ .t..!~ 

:"'~:; :: ;<\ : . 
: ,· :;: .... • •• '!! \1, 
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DOWNWIND DISTANCE <KM> = 
PLUME ALTITUDE (M) = 
SIGMA V (M) = 
SIGMA Z <M> = 
S02-S04 CONVERSION RATE= 
NOX-N03 CONVERSION RATE= 

2.5 
321. 
163. 

60. 

400 MW at Willow 

0.0000 PERCENT/HR 
0.0000 PERCENT/HR 

' J 

·' . ALTITUDE NOX 
(PPM> 

!···· N02 N03- N02/NTOT N03-/NTOT 

H+2S 
I~CREMENTl 
TOTAL AMBJ 

H+1S 
lNCREMENTl 
TOTAL AMBJ 

H 
INCREMENTJ 
TOTAL AMBJ 

H-lS 
INCREMENT] 
TOTAL AMBl 

H-2S 
INCREMENTJ 

-- TOTAL AMBJ 
4::. 

0 
lNCREMENTJ 
TOTAL AMBJ 

0 .. 063 
0.063 

0.282 
.0.282 

0.466 
0.466 

0.282 
. 0.282 

0.063 
0.063 

o.ooo 
0.000 

: CPPM) : <PPM> CMOLE X> <MOLE X> ' ~ ' 
.1 :" *'Y • • .,_4 • . 

0.032 
0.032 

0.042 
0.042 

0.045 
0.045 

0.042. 
0.042 

o. 032 . 
0.032 

0.000 
0.000 

" . 

o.ooo 
0~000 

o.ooo 
0.000 

0.000 
o.ooo 

0.000 
o.ooo 

o.ooo 
o.ooo 

().(100 
o.ooo 

51.461 
51.461 

14.840 
14.840 

9. c·75 
9.675 

14.840 
14.840 

51.461 
51.461 

(1.(1(10 
83.913 

o.ooo 
o.ooo 

o.ooo 
0.000 

0.0(1(1 
0.000 

0.000 
o.ooo 

o.ooo 
o.ooo 

0.(10(1 
0.000 

CUMULATIVE SURFACE DEPOSITION JMOLE FRACTION OF INITIAL FLUX> 

802] 
NOXl 

PRIMARY PARTICULATE] 
S04J 
N03l 

• o.oooo· 
0.0000 
0.0000 
0.0000 
0.0000 

802 
<PPM> 

0.027 
0.027 

0.119 
0.119 

(1. 197 
0.197 

o. 119 
0.119 

0.027 
0.027 

0.0(10 
o .. ooo 

.,'L, u·• .... ,. 
S04= 804=/STOT 

<UG/M3> <MOLE X) 
t 

03 · -~·~~;..PRIMARY BSP-TOTAL BSPSN/SSP 
<PPH>,: ·. (UG/M3> < 10-4 M-1 > <X> 

W;; .. • ~ ~~ ']..- --: . ; •. 

().,000 
0.764 

0.(1(1(1 
('). -:ILA 
-· ... 1t' ·-·-;" 

Q.OOO 
0.'764 

· . 
o.ooo 
0.764 

0.000 
0.764 

o.ooo 
0.764 

~·. ,.. :t\ li .f' 

o.ooo -0.032 . 0.977 
o.726 o.ooa 2~742. 

o.ooo -0.089 4.381 
0.163 . 0.001 6.t45 

. 
o.ooo -0.0~9 7.222 
0.099 0.001 8.986 

o. ooo · ~o. 039 · 4. 3at · 
o. 163 o. 001 . . 6. 145 

0.000 
0.726 

0.027 
99.885 

-0.032 
:o .. ooa 

"' ~ •'•'"" 

0.000 
0.040 

,;. :- ._ 

.... "' :r: 
~ ~ .... ·~ ~ ': .. _,: . ~ 
4~-~i • ' •.,).f 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
400 MW at Wi 11 <:.tJJ 

DOWNWlND DISTANCE <KM> = 2.5 
PLUME ALTTTLIDE (M) = 321 • 
PLUME-OBSERVER diSTANCE CKM> = 47.8 
AZIMUTH OF LINE-OF-SIGHT = 312.9 
ELEVATION ANGLE OF .LINE-OF-SIGHT :: 0.4 
SOLAR ZENITH ANGLE = 69.3 .. , .~T 1600. ON 6/21 
SIGHT PATH IS THROUGH PLUME:C~NTER 
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Pl:.UME VI!:..UAL EFFECTS FOR HORIZONTAL \HEWS 

.. 
OF THE PLUME OF WHITE, GRAY~ AND BLACI< OB~IECTS 

Mr IIIIM. ~ 
-~ filllllll: 

FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB.JECT DISTANCES 

400 MW at Willow 

DOWNWIND f.IISTANCE t'KN) = 2. S 
PLUME-OBSERVER DI'STANCE CKM> = 47 .. 8 
AZIMUTH OF LINE-OiF-SlGHT = 3:12.9 
ELEVATION ANGLE OF LINE-OF~SIGHT:= 0.4 
SOLAR lENlTH ANGLE = 69,'3. .AT 1600. ON 6/21 
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VISUAL EFFECTS FOR l.lNES OF SlGHT ALONG PLUt'IE 

400 MW at Wi11ow 

DOWNWIND DISTANCE (KM> = 2.5 
PU.IME-OBSERVER DISTANCE <KM> == 47.8 
A.liMUTU OF LlNE-OF-SlOHT = 312.9 
ELEVATION ANGLE OF LINE-OF-S~GHT = 0.4 
SOLAR ZENITH ANGLE = 69" s·· ' AT 1600. ON 6/21 
THETA LENGTH RP /RVO RV .. · ... ~REDUCED YCAP 
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400 MW at Willow 

Du~mWINO DISTANCE (KM) = 5.0 
PLU~m: ALTITUDE < M > = 321. 
SIGMA Y (M> = 301. 
SIGMA Z (N) = 91. 
S02-S04 CONVERSION RATE= . , 0.0000 PERCENT/HR 
NOX-N03 CONVERSION RATE=· .!;· -~ ~-9· Q002 PERCENT /HR 
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~ • .. '~, -. . " 

ALTITUDE NOX •:,7-: NQ~- ~. N03- N02/NTOT NCt3-/NTOt 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
400 MW at Willow 

DOWNWIND DISTANCE <KMl = 5.0 
PLUME: ALTITUDE (M) = 321. 
PLUME-OBSERVER DISTANCE <KM> = 49.5 
AZIMUTH OF LINE-OF-SIGHT = 315.0 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4 
SOLAR ZENITH ANGLE = 69.3 • AT 1600. ON 6/21 
SIGHT PATH IS THROUGH PLUME.CENTER 

~·~. . .. 
THETA ALPHA RP/RVO RV 'Y.REDUCED 
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS 
.OF THE PLUME OF WHITE~ GRAY, ANO BLACK OB.JECTS 
FCIR SPECIFIC OBSERVER-PLUME' AND OBSERVER-OB.JECT DISTANCES 

400 1'1W at Wi 11 C•IJJ 

DOWNWIND DISTANCE <KM> = 5.0 
PLUME-OBSERVER DISTANCE <l<M> = 49.5 
AZIMUTH OF LINE-OF-SIGHT·=' 315.0 
ELEVATION ANGLE OF LINE-Of:-SIGl<3T. ~ 0. 4 
SOLAR ZENITH ANGLE = 69•.;3 ~.; ·• AT 1600.- ON 
TH5"TA = 39. . 
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400 MW at Willow 

DOWNWIND DISTANCE <t<M~ = 5.0 
PLUME-OBSERVER DISTANCE <KM} = 49.5 
AZIMUTH OF LINE-OF-SIGHT ::".: 315.0 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4 
SOLAR ZENITH ANGLE = 69,3~ AT 1600. ON 6/2! 

' ' THETA LENGTH RP/RVO RV "··~XREDUCED YCAP 
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FOR SKY BACKGROUND: 
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C•:•NCENTRATIONS OF AEROSOL AND GASES t:'ONTRIBUTED BY li1ill I 11 .lflilll1 -~ -- .. ~ 
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400 MW at Willow 

DOWNWIND DISTANCE <KM> = 10 .. 0 
PLUME ALTITUDE CM> = 321. 
SIGMA Y <M> = 556. 
SIGMA Z (M) = 137. 
S02-S04 CONVERSION RATE= 0., 0001 PERCENT /HR 
NOX-N03 CONVERSION. RATE=.~.· 0.0008 PF-RCENT/HR 

.. """ .. §-.. ~ . ~ . 
~-~. ,. l 

AL TITLIDE NOX · '-i N02 NC1:3- N02/NTOT 
CPPM> "~CPPM> ': .. :: {PPM> CMOLE 7.) 

H+2S 
INCREMEN"fl 
TOTAL Ar1BJ 

H+!S 
INCREMENIJ 
TOTAL AMBJ 

H 
l N~F.EMENT l 
TOTAL AMBJ 

H-.ts 
INCREMENTJ 
TOTAL AMBJ 

H-2S 
INCREMENTJ 
TOTAL AMBJ 

() 

INCREMENT] 
TOTAL AMBJ 

o.ooe 
o.ooe 

0.036 
0.036 

;:,. ot.o 
(J.ObO 

0.036 
. ·o.o36 

0.010 . 
0.010 

0.008 
0.008 

! : -~:0 .~··:~- ~-

0.007 
0.007 

0.024 
0 .. 024 

0.032 
0.032 

0.024 
0~024 

o.ooa 
o.ooa 

0.006 
0.006 

0.,000 
o.oo.o 

o.ooo 
o.ooo 

0.000 
0.000 

o.ooo 
0.000 

0.000 
o.ooo 

(). (I(I(J 

o.ooo 

. . 
. 

81.215 
81.226 

67.459 
67.469 

53.560 
53. ~367 

67.419 
67.428 

80.633 
80.644 

80.910 
80.922 

N03-/NTOT 
( t-1CILE %) 

0.004 
0 .. 004 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

0.000 
0.000 

0.004 
o. (~04 

0.526 
0.526 

C:LIMIJLATIVE SURFACE DEPOSITION" (MOLE FRACTION OF INITIAL FLUX> 

S02J 
NOXJ 

PRIMARY PARTICULATE) 
S04l 
N031 

. . . 
• 

0.0001 
0.0001 
0.0000 
0.0000 
0.0000 

S02 
<PPM> 

0.003 
0.003 

0.015 
0.015 

0.025 
0.025 

0.015 
0.015 

0.004 
0.004 

0.003 
0.0(13 

S04= S04=/STOT 
<UG/M~) (MOLE %) 

0.000 O~OOl 
0.~764 5.-405 

o.croo 
0.764 

Q.OOO 
0.·7:64 

o.ooo 
0.764 

o.ooo 
0.764 

0.016 
0.790 

0.00(1 
1,.,259 

0.000 
0.767 

o.ooo 
1 .. 256 

(1.001 
4.543 

0.124 
5.788 

••• , ' s' (., ,_ ...... ·' · .. . 
4, {~ t .. . 
03. .,i·~·). ,PR I 1'1ARY BSP-TOTAL 

CPP.H> /' ·• CUG/M3 > ( 10-4 M·-1 > 
• . f~ • 

....... t •. ~ •• 

-0.006 
o. 031; 

-0.024 
0 .. 016 

-0.031 
0.009 

·-0.024 
.0 ... 016 

-o.ooe 
.0.032 

-o. ooe. 
0.034 

.{· ·~l·····' .. · 
~'!· •• ·~ ~ ~. ~ .::"41: 
~ ... ~ 

~ ~~~~4·y. -~·t~:: 
l. ~ l • .. "! ~ •• '1 

~~: ·~, ! ;, .... :.. r_ 

0.125 
1. 88':il ~ 

0.561 
2.325 

0.924 
2.688 

0.562 . 
··.2.326 

0.150 
1.914 

0.119 
1.883 

o.oot 
0.033 

0.006 
0,1)38 

0.010 
0~ •.;41 

0.006 
. 0.038 . 

0.002 
0.033 

. 
0.002 
0.034 

. 

BSPSN/BSP 
( 7.) 

0.329 
85.9~2 

0.027 
75.451 

0.013 
.~a. 487 

. o. 027 
'75.429 

0.329 
8!5.231 

31.887 
86.324 
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VISUAL EFFECYS FOR HORIZONTAL SIGHT PATHS 
400 MW at Willow 

DOWNWIND DISTANCE <KM> = 10.0 
PLUME ALTITUDE <M> ·= 321c 
PLUME-OBSERVER DISTANCE (KM> ~ 53.2 
AZJMIJTH OF LINE-OF-SIGHT = 318.8 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGLE = · 69,~:."" AT. 1600. ON 
S!GHT PATH IS THROUGH PLU~E.d~ENTER 

THETA ALPHA RP/RVO 

42. 

~ J:., ~~ .. " ._,-r .. "' 

RV 'XREDUCED :." ~~~~::t .· '. .. ~~~· . 
.. 

YCAP 

6/21 

L X 

.. ~ 

Y DE[YCAP 

.. lilil! ~ -· tliiilif . illiiiiit liiif: l.fiiil] ·liiilJ 

•1o· ~~·,.tli- . 'f* 
.; ~~...:\{:(~~ .. ·· . 

··~·.;;.<I'., .. -r1 .... ~.·J .. 
•. 1rt.! ~ •• ';·•·rn· * ... ' ~... . ,.._ . ~ 

~r·A ···~" ~h· ~ . ·• 

BRATUf~ ~~·;'·!DELX 
·\1· ... ., ...... ""~<:-;.~ :·~ ' .. ' •••• :,·$2-"> • • 

~ • .... .,_ •• ,.. :JF+"!Y" • 

ECLAB> DELL CC55Q) DELV E<LUV) 

41 .. 0.18 298.9 0.38 89.09 9~.62 0.3282 0.3427 -1.06. -0-44 -0.0122 0.9859 0.0018 0.0011 1.5990 1.0410 ' 
•. 
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.. ... . 
41- 'i ' 
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS - Elr ~ 
OF tHE PLLIME OF WHITE, GRAY, AND BLACI< OBJECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB • ...IECT DISTANCES 

400 MW at Willow 

DOWNWIND .DISTANCE O<M> = 10.0 
PLUME-OBSERVER [IJSTANCE (KM> ;:; 53.2 
AZIMUTH OF LINE-OF-SIGHT R 318~8 
ELEVATION ANGLE OF LINE-OF~SIOt-fT.:a: 0.3 
SOLAR ZENITH AMGLE = 69. 3··.>· AT 1600. ON 
THETA = 42. · . ,..~·: .: . 

'!.;"'-•.:'-a '' (I> • 

"'' REFLECT RP/RVO RO/RVO L 

6/21 

X 

1 .o 
0.3 
o.o 

0.18 
0.18 
0.18 

0.71 
0.71 
0.71 

VCAP 

91.80 
86.30 
83.94 

96.74 0.3379 
94.45 0.3271 
93.43 0.3221 

V DELVCAP DELL C(550) 

0.34139 -1.09 -0.44 -0.0123 
0.3399 -0.98 -o. 42 -o. 0111 
0.3380 -0.94 -o. 41 -o. 0!13 

... 
1' ' r 

Jl. t . 

BRATIO 

0.9867 
0.9861 
0.9858 

li1lit liilii[ 

,... - .:- !.,j- .~ "''h. b . ~ •:o•··· 
... J t .r.' ,, 

·~~·"" /..f r . . ·~ ... ,. -~:". 
~· •.. \~ * 1'·~·:"!" ~ 

;J:.,~,.' '. (; ·'·#i ~·. 
-~·:w·I• :.' (/· t•~:,s;t•· 
. .. "' ... -~~. "' .,... . ,. -

' ~,, ·~ · ... 

Ia[ 

• .:, .. ~:.. ~!l~~\. 
DEI.,.X •• , DELV ..• E<LUV) 

' . 

... 

E<LAB) 

0~0018 0.0010 1 • ~28~ ..•• 0019 
0.0018 0.0011 1.5427 1.0023 
0.0018 0.0012 1. 5509 1 .. 0036 

,. 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

\\1 
~ 

400 MW at Willow 

DOWNWIND [ilSTANCE <KM> = 10.0 
PLUME-OBSERVER DISTANCE CKM> = 53w2 
AZIMUTH OF LlNE-OF-SIGHT = 318.8 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR 'zENITH ANGLE = 69.'3 · AT 1600. ON 6/21 
THETA LENGTH RP/RVO RV .• : iRED!Jf:;ED YCAP 

: "'· .. -t •• 
t lf'" .. 

:-- • ;,&" ~ ' 

42. 
.>·~ 

FOR SKY BACKGROUND: 
2. 0.18 299.0 

FOR WHITE BACKGROUND: 
2. 0.18 299.0 

FOR GRAY BACKGROUND: 
2. 0.18 299.0 

FOR BLACK BACKGROUND: 
2. 0.18 299o0 

.. 

0.32 

0.32 

0.34 

0.34 

•• - Ji,' .. 
r ~- "" .... _, . 
~... ...~ 

. ,· 

90.11 

92.18 

86.52 

84.09 

L X 

96.05 0.3314 

96.90 0.3379 

94.54 0.3269 

93.50 0.3218 

aar ~ ar -.r ~' ~ lliit lilifiL ~ lllilf 

'. 
~! ~ :·' ·~tji~·. J{ .: 

:~t:~ . 
BRAr;:n ·· .. : .. nC'LX _;tr.;.~,.·.c J' ~ 

.J! •• •. ' "_,_:. t 

~ , .. ·::·~~~~\"._~,~···~·· 
.~, •-.f ~. ·.f,"1:.1Js .. ~ 
• : • • ~ ·: !p';. 

Y DELYC:AP DELL C(550) DELY E(LUV) E!LAB) 

0.3432 -0.90 -0.$7 -0.0103 0.9883 0.0015 0.0009 1.3::.::'1.12 0.8614 . 
0.3440 -0 .. 92 -0.37 -0.0104 0.9888 0.0015 0.,0009 1.2951 0.8489 

0.3398 -0.83 -0.35 -0.0099 Q.9882 0.0015 0~0010 1.3090 0.8501 

0.3379 -0.79 -0.34 -0.0093 0.9878 0.0015 .Q. 0010 1. 3172 0.8516 
. 

. 
~· . ·. 

I . ' . 
~'. ·-·. .:':..·: ... 

.. ~ 
t. ,. .• .. 

.. · • . 

.. · ... ~ . ,. :: ' 
~. ~\ .~, t •• :"",;t~ ... 

.... " .,, : .. "' • .-s:' . "'#< . .. .. f•. . ... ,._,. ·t;~.\~"- .:r . >:; :_: ~..;·~: •. 't::· 
•· • ,~ '1· •; :\ ' 

• ' .,.. 1. ·' t' '• 
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400 MW at Willow 

DOWNWIND DISTANCE <kti) = 13.0 
PLUME ALTITUD.E CM> = 321. 
SIGMA Y CM> = 701. 
SIGMA Z CM> = 159. 
S02-S04 CONVERSION RATE= 0.0006 PERCENT/HR 
NOX-N03 CONVERSION RATE= :.fO!I' ~ O. 004Ct PERCENT /HR 

ALTITUDE 

H1-2S 
INCREMENTJ 

TOTAL AMBJ 

H+1S 
INCREMENTl 
TOTAL AMBJ 

H 
INCREMENTJ 
TOTAL AMBJ 

H-1S 
lNCREMENTl .. 
TOTAL AMBJ . 

H-2S 
INCREMENTl 
TOTAL AMB:J 

0 

NOX 
<PPM> 

0.006 
0.006 

0.025 
0.025 

0.041 
0.041 

0.025 
. o. 025. 

0 .. 011 
O·~o011 

io :: ~ " "' 

; .. '~ l ·'. 

·., N.02:; . 
.. <PPM);..,-:· 

• ~~io ·-t.~., ". ·;·~~~\.4~. 

0.005 
0.005 

0.018 
0.018 

0.026 
0.026 

.0.019. 
0.019 

0.-.008 
. o.ooa 

N03- N02/NTOT N03-/NTOT 
<PPM> CMOLE ~) <MOLE ~) 

o.ooo 81.934 0.015 
0.000 82.084 0.015 

(1. 000 73.844 o.ooo 
o.ooo 73.979 o.ooo 

o.ooo 64.603 -0.001 
o.ooo 64.721 -0.001 

o.ooo 73.638 0.000 
o.ooo /'3.772 . o.ooo 

0,,000 B0.170 0.013 
o. 00(1 80.317 0.013 

~ INCREMENTJ 0.010 
TOTAL AMB.l 

0.008 (J. 01)0 79.616 0.676 
0.010 o.ooa o.ooo 79.761 0.677 

.. 
'!..· 

CUMULATIVE SURFACE DEPOSITION .. tHOLE FRACTION OF INITIAL FLUX> 
• ·!:'·,.. ~ 

S02J 
NOXJ 

PRIMARY PARTICULATE] 
S04J 
N03J 

• 
0.0018 ' 
o. 0018 .. . 
0.0002 
o.oooo 
0.(1(1(1(1 

S02 S04= 
CPPM) <UG/1'13) 

0.002 o.ooo 
0.002. 0.764· 

0.010 o. 0(1(1 

0.010 0.764 

0.017 o.ooo 
0.017 6· .. 764 ... . . . 
0.011 6.000 • 
o. 011. .o. 764 

0.004 o.ooo 
0.004 0.765 

0.004 0.028 
0.004 0.792 

.. --= lfil:' ~ 

·'?9''1 -~ ··n '·''I. 
~- ·~*Jii' .. lf'/ ~~ . .. *" . 

lifiiit ~ ~; liiilil 

S04=/STOT · 03._.'J;~,·~;f·JPFUMARY BSP-TOTAL BSPSN/DSP 
<MOLE ~) 

0.003 
7.714 

o.ooo 
1.830 

o.ooo 
1.118 

o.ooo 
' 1~802 

0.003 
4.188 

0.160 
4.342 

(P.RM) -~(UG/M3) < 10-4 1'1-1> (%) 
¥ : .. t. ( :. ';.. ,!:(,."':-

:· .. 4 ,\, ·~, *C'1~ 

-0.004 0.086 0"001 1.077 
0~036 1. 850 l 0.,033 87,Q06 

-0.018 (1. 384 0.004 p.111 
o.o22 · 2.148 . 0.036 79.374 

· . . . . . . . ... '"p ·-
-0.026 0.633 Ow007 0.042 
0.014 2.397 0.038 73.953 

. ... l . 
',· J .: ~·~~ . 

0.004 ' "t· 0.11! -0.018 ': . 0.390 . 
2. 154 . . .: ' 

... 4 ·.o. 022 :. ~ J).036 .. 79.o 231 

-0.,,008 :. '- o •• 64. 
,' ~ 0. 032 . .. . . . 1 • 928 •. . '" , .. 

-;. ., . 

. ' 
"'~. : "'· ,J.. 

-0.008 
0.032 

•· 
'I . . . , 

· ~· ... ~P .. ;\t:_i~~·t~~4. . 
·:t.; • .J•, .: -!\~. ' ·l. 
' t· .. ~·<' ,. .. ~ ~ . . . .. ' 

<~.·~~· .. ,/~ 1.~ t~! ··.~·~~
'~• ~; • . ...~ . ··~ . .> ... 
ii ~~ ·., ·~ . . •":'·. 
·:r . . ~.:! ~;,··~.; tt. 

. .. 
0.164 
1.?28 

. . o. 002 0.953 
,0.033 ~ ,•/~4 .. 971 

. .• . · .. ~ ~ 

0.003 37.608 
0.035 85.323 

·'. 
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VISUAL EFFECTS FOR HCIRI ZONTAL :=:IGHT PATHS 
400 MW a.t Willow 

DOWNWIND DISTANCE <KM> = 13.0 
PLUNE ALTITUDE <M> = 321. 
PLUME-OBSERVER DISTANCE <KM> = 55.4 
AZIMUTH OF LINE-OF-SIGHT= 320.9 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGLE = ~9.3 AT 1600. ON 6/21 
SIGHT PATH IS THRG~GH PLUM~CENTER 

~ ' .. ' 
' 

THETA ALPHA RP /RVO RV · 'XREDUCED YCAP 
·:'• 

44. 

L )( Y DELYCAP 

39. 0.18 298.9 0.39 86.69 94.61 0.3271 0.3418 -1.01 

'\' • ' • I ... 
·. 

' I 

~- .... 4o .. -~t ~ .. 

···"' 

·' -~ t ' . 

.· 

,. 1.• ... 
4 ; • • Jtj :·~~. -~·~ . ~ .. ~ .. ~· -,, 

·~'{: . .,. Jj;, j 
DELL c<sso> eRATfa··~:·~<~Lx 

-~ .:.io··· ... " ... ;J;:,·. ~. 
~~ ... ~ ,: ..... 'l'...,'l· ~ .. ~ 

DELY E<LUV) E<LAB> 

-0.43 -0.0119 0.9872 0.0017 0.0010 1.5001 0.9765 
.. :: .. 

I ' 

•I 

., 
', 

.' .. 
t ~ ·"· 4 

. ,. 
•. 

_,...: 
' l 

.. ' ' ... 
c~ ~ 

: ... 

#t_ .. ~ 7 ... : ~~t· tt":4)t 
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OF THE PLUME OF WHITE, GRAY, AND EtLAC:l< OB.JEC:TS 
FOR SPECIFIC: OBSERVER-PLUME AND OBSERVER-OB..JECT DISTANCES 

400 MW at Willow 

DOWNWIND DISTANCE <KM> = 13.0 
PLUME-OBSERVER DISTANCE <KM> = 55.4 
AZIMUTH OF LINE-OF-SIGHT ~.:320.9 
ELEVATION ANGLE OF LINE-OF~SIGHT.~ 0.3 
SOLAR ZENITH ANGLE = 69.~~.: .•. 'AT 1600. ON 
THETA = 44. . ·~ . . .:."' . . 
REFLECT RP/RVO RO/RVO VCAP L 

6/21 

X 

1.0 
. 0.3 
o.o 

0.18 
0.18 
0.18 

0.69 . 89.49 
0.69 83.74 
0.69 81.27 

95.79 0.3371 
93.34 0.3256 
92.26 0.3203 

.. · 
. ... . . \ * ;,·~ ..... .., 

V DELVCAP 

0.3432 
0.3388 
0.3368 

-1.04 
-0.93 
-0.88 

DELL C(550) 

-0.43 -0.0121 
-o. 40 -o. 0114 
-o. 39 -o. 0110 

1· . ·~-

.,~ :'it ·~~;,j::.; 
fl ( ,..'~1' ... ~ 

~ :~~ ~ . ,... . " 
~r'f• ~.·\;141'• ~ 
~ :t.,t ~ ~~.~~t • .. 
q .... 1 .I .. , '"!' ,. 

.·4 ... ... :!i· ,.., ~ ·~ 
J!~ .• .. tt .4:. .... ;. ~· 
It}. ,, ••. 

BRATIO DELX DELV E<LUV> E<LAB) 

0.9880 .0.0017 
0.9874 0.0017 
0.9870 0.0016 

0.0009 
0.0010 
o. 0011 

"'·. 

... :. ~.# ~ 

A'" 

+. 

' 
1\ ,•< ... 4',~c, .~"'~~ 
"J: ... ~~~\;r~ 

·~· '· •J ·.ll.i " .... :~"~ 
.h' 

~·· ~/ """ . .. 
1 ·: ~~; .r~ ... ~ .. 11 . .. 

':· ~ """" ~ ~ ", ~ ·~: 
~ 't. • • 

1.4:305 0.9376 
1 • 4405 0. ·;:'1357 
1.4478 0.9362 
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VISUAL EFFECTS FOR LINE:=: OF SICiHT ALONG .PLUME 

(\1 
...Q 

400 MW at Wi 11 ottJ 

DOWNWIND DISTANCE O<M> = 13.0 
PLUME-OBSERVER DISTANCE CKM> = 55.4 
AZIMUTH OF LINE-OF-SIGHT = 320.9 
ELEVATION ANGLE OF LINE-OF-.SIOHT:= 0.3 
SOLAR ZENITH ANGLE = 69,. 3 AT 1600.. ON 6/21 
THETA LENGTH RP/RVO RV~; .?~E~UCED YCAP L . 

<f. ·... ......... . 

....... ~ :' ·•" .. ~ 44. \, ' ... ,. ;•:ii-"' • 

FOR SKY BACKGROUNDI . . . 
3. 0.18 299.0 0.35 

FOR WHITE BACKGROUND& 
3. 0.18 299.0 0.35 

FOR GRAY BACKGROUND: 
3. 0.18 298.9 0.36 

FOR BLACK BACKGROUND• 
3. . 0.18 298.9 0.37 

,. 

;• ~ :· ..... 
~~:.o-. :,.:. 

If. • 

~ : ... ·t• • ~ .. 
.,:-'· ,._ •'a-j 

·~,..!·~ ~l ~· J: ·: :-

r t ·1. • ... . .... > 

8'1.60 95.00 

89.81 . 95.92 

83.89 93 .. 41 

91.36 92.30 

X 

0.3304 

0.3373 

(Jt. 3256 

0.3201 

.. ..: ..: .. .. liE .. ..: lliilj lliftl 

Y DELYCAP 

0.3425 -0.92 

0.3434 -0.95 
; 

0.3388 -0.85 

0.3367 -o.ao 

·; .. '(·, 

i• . . . . 

DELL C(550) 

"" -.~!. t.,~:.~~!t· 
• • • . 1\ -·..,~:A -
;It"~'~ ... - ~ blt" 

BRATIO · ~~M·nELX ~~ ,, .. ., .. ~ 
., .. 1;,.-lt ~- • 

• . '~::'~~ : .-:.t.: • I . dil"':.~. 

DELY ECLUV) ECLAB) 

-o~ 39 -o. oao9 o. 98f3S o. oot5 o. ooo9 1. 3292 ,o. e6~ ·J 
• • ¥ 

-0.39 -0.0110 0~9890 0.001~ 0.0008 1.3043 0,8551 

-0.3T -0.0103 ().9884 0.0015 o,,0009 1.3142 0.8535 

-0.3S -0.0100 0.9881 0.0015 0.0010 1.32~2 0.85~\ 
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CONCENTf<ATION8 OF AERO:::;oL AND GASES CONTRIBUTED BY . . 
400 MW at Willow 

DOWNWIND DISTANCE <KM) = 3~.0 
PLUME ALTITUDE <M> = 321. 
SIGMA Y <M> = 1537. 
SIGMA Z <M> = 257. 
S02-S04 CONVERSION RATE= 0.0011 PERCENT/HR 
NOX-N03 CONVERSlON RATE=-~.~.' .-·: Oo:,0079 PERCENi/HR 

f ,., '"" < ·' • 

ALTITUDE NOX . , ~i~No2 :· . . N03- N02/NTOT 
CPPM) (PPM~·~- (PPM) <MOLE Y.) 

:,._-:.~"'-i ~· ~'.-~ ........ 
- . ...... -.. ~ " . ' /' "' 

H+2S' 
lNCREMENTl 0.002 6.001 o.ooo 81.542 
TOTAL AMBJ 0.002 0.001 o~ooo 83.234 

H+ts 
INCREMENTJ 0.007 . ' 0.006 o.ooo 79.996 
TOTAL AMBl 0.007 0.006 o.ooo 81.656 . . 

H . " . " 

INCREHENTJ 0.012 0.009 o.ooo ·78.274 
TOTAL AHBl 0.012 0.009 o.ooo 79.899 . 

H-1S . ' . 
INCREMENT] .. 0.010 . . 0~008 o.ooo 78.723 
TOTAL AHBl 0.010 .... 0.008 o.ooo 80.358 

H-2S' 
INCREMENT:i n .. o1o . o.ooa o.ooo 78.740 

N03-/NTOT 
(MOLE iO 

O.lCIO 
0.102 

-0.001 
-0.001 

-0.010 
-0.010 

-O.OOi 
-0.001 

0.046 

802 
<PPM> 

0.001 
0.001 

0.()03 
0.003 

0.005 
0.005 

0.004 
0.004 

0.004 

504= 
<UG/M3> 

Oo001 
0.765. 

o.ooo 
0.764 

o.ooo 
0,.·764 

' . 

' 

S04::.::/STOT 
CMOLE ~) 

0.020 
22.666 

0.003 
6.304 

. ~· . .. 
0.001 
3.774 

.... 

. . ..• ·~ <. . . 
,_ l .• ,4 .. , t·\4-, \ i' 

"f/. 'r .~~ .• · ·. 1; 
j."J..# ~~ •j\t~·.:~·:·· 

Q3 }·f.(P.RIMARY BSP-TOTAL 
CP~~r~~~ .. ·(~~t13) (10-4 M-1> 

·, :·1~1:),~~.,:·~ ~- ~ 

-.o •. oot 0.025 : o.ooo 
~ 0.039.,:,. 1.789· 0.032 

-0.006 0.108 . 0.001 
0.,034 ·; 1 • 872 :, . ' 0. 033 . . . ; . -, ... . .. . ". . ~ "' ... . . .. . 

-0.009 0.186 0.002 
0.031 1.950 0.034 

. . . ..... 

BSPSN/BSP 
\~) 

. 7.020 
. 88.749 

0.972 
8~.378 

0.355 
84.289 

' i l:;t ;. ' .... :. : .• • •• ~ 
Oa 090 t 0. 003 . ~ -a, 00~ .. > 0. 166 . · 0, 002 · . · O, 949 

. .o. 76a. _. .. 4.207. ...... ..:.. ' .. o .• os2 .': :.': '~ t.:!lao. :.:.. :,, o.-034 .... ~· .:s4. ate .. 

VJ TOTAL AMBl . 0.010 .. 0.008 o.ooo 80.374 0.047 0.004 . 
0.002· 
0.766 

o. 011 .. :-(). 0.08 -······ .o. 16.3 
4. 282 ~ ~:; . o. 032 ·.~ · .. l ~ 927. 

o •. oo~ .1 ., a. ee7 
., .o .. 034 .:~· 84.914 .• ~ ..... ' •.\ J: 1• 

C) 0 : 

INCREMENT3 0.010 o.ooa o.ooo 78.118 0.793 
TOTAL AMBl 0.010 0.008 o.ooo 79.740 0.810 

. . ·" . . 
-~~-~" ~ _':[ -:. ~ 

, . . 
CUMULATlVE SURFACE DEPO~ITION ,<t10.L~ FRACTION OF INITIAL FLUX> 

. . .,... ,._ 

S02l 
N9Xl 

PRIMARY PARTICULATEJ 
S04J 
N03J 

- . ,. . 
o. 0203 ·.:.; t . .. 
o. 0202 ··~ 
0.0020 
0.0000 
o.oooo 

0.004 
(1.004 

o. (t33 
0.797 

:· I' 
0, 

.. 
H}-•": 

o.taa 
4.455 

-0.008 
. 0.032 

r .,. .. .. 

' \,. ~ _. ...... 
!1. ,....,, ..... ~)-k"' 

~ ~·~""fft~x·';"'* ~~,,_i ·r~ 
~·t\.:~ ..,. .... i- :: ... 

!t :~~1 .. ~ .... ~~-
!'-111. ~ \.;:t.~~· )S':~ 

"f ..;..().~ t• ..... ~ 
.. ,jl;. "·) ·1·-t. '.~ 
. ,. ....,. ., ~.~:u,:..·,~ .. ~~ ~ ..... .~ ·ii......... .. ... 

4 ,. ~ ··~·'":'" ._~~ ~ :~· .. .-;: 

t·!"' ~· ;J .. -;r :!",. ,. , "' 

0.163 
1.927 

. .. 
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.. 

.. 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
400 MW a.t Willow 

DOWNWIND DISTANCE <KM> = 32.0 
PLUME ALTITUDE <M > = 321. 
PLUME-OBSERVER Dl STANCE ( KM) = 71. 2 
AZiMUTH OF LINE-OF-SIGHT = 330.6 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGLE= 69.3· ... AT 1600. ON 
SIGHT PATH IS THROUGH PLUME CENTER 

~ 't. ' .... 

THETA ALPHA .RP/RVO RV "' XREDUCED VCAP 

52. 
•; ... A ", ~ ..J. • 

6/21 

L X Y DELYCAP 

29. 0.24 298 .. 8 0.40 76.48 90.09 0.3221 0.3370 -0.67 

~ .. 

·. ·-~·--

It 

•. t;~ ·~.. ... 
~ 'r.., .. \ 

·' ~ ~ 
~ ·..):~ .. ,~(/ 

:.-\_, ... 
t • 

.. #. 

'I' r', .. ' 

·, 
I t 

DELL C(550) 

•tV. ,.. ~---·~; 
tr/ J#. 

~i.! .. ,.~ . .': .'. . : 
BRATJO. ~ ,!o D~LX 

~<, J .»!t• 41 • :,:~ •. "f 

L .,..,, ~ ~\ ~· ':. 

DELY E(LUV) E<LAB> 

-o. 31 -o., 0091 o. 9939 o. ooto o. 0004 o. 9007 o .. 5896 

• -. . _ . 
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....... .~ ~ 
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OF THE PLUME OF WHITE~ GRAY, AND BLAC:l< OB..JECTS 

llr'' . llllr: .... 
( 
Jl;:') FOR SPECIFIC OBSERVER-PLUME AND <1BSERVER-OBJECT DISTANCES 
[ 
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400 MW at Willow 

DOWNWIND DISTANCE O~M) = 32.0 
· PLUME-OBSERVER DISTANCE O<M> = 71.2 

w 
~ 

AZIMUTH OF LINE-OF-SIGHT = 330.6 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGLE ::\ 69.3 .. ; AT 1600. ON 6/21 
THETA .::: 52. . ~ . 

.. jJ ~ * 

~~ ~ 
REFLECT RP/RVO RO/RVO YCAP 

1.0 0.24 O.b3 80.01 
0.3 0.24 0.63 72.97 
0.!) 0 •. 24 0.63 69.95 

L 

91.70 
88.44 
86.98 

. . 

X 

0.3345 
0.3193 
0.3120 

Y DELVCAP 

0.3395 
0.3328 
0.3297 

-0.71 
-0.58 
-0.53 

DELL C(550) BRATIO 

-0.32 -0.0094 
-0.28 -0.0083 
-0.26 -0.0077 

'~. . 
~; t t 

. . 

0.9947 
0.9941 
0.9937 

.,... Ill!.': -= -= 

·~ . ,. .~~ .• " 
J -\.o."' /# " .... ~ .... ·. . .. ... 
.: :./'• •; ~· -~~ ~ .. 
. ~7 _ .. ~· ... ~' 

.~ ~. »;.~~o' •rt. 

DEL)( PELY E<LUV> E<LAB) 

0.0010 
0.0010 
0.0010 

0.0003 
0.0004 
0.0005 

... ~ " ... 

~ 

: ··~ .! . : ·: ~~ ,:~·f 
J. •.:· "t 

q .. II:J .,1 
·~ ;~t;_; } ... ~ ~-~~! ~i;:l-:-
'" T • ' 

•• ;·~ t "·-: \ 1 • 

·~· ... ;\:::i :,. 

I • 

I 

0.8394 
0.8279 
0.8293 

• t 

0.5574 
0.5396 
0.5354 

:< 

liE: 111:2 
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•. 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 
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400 MW at Willow 

DOWNWIND DISTANCE .~KM> = 32.0 
PLUME-OBSERVER DISTANCE CKM> = 71.2 
AZIMUTH OF LINE-OF-SIGHT=. 330.6 
ELEVATION ANGLE OF LINE-OF~SIGHT = 0.3 
SOLAR ZENITH ANGLE = 69 •. 3 .. AT 1600. ON 6/21 
THETA LENGTH RP/RVO R'/:;·~~KRI;DUCED VCAP 

~ ~~ ' . 
~ ·.. . 

VJ 
lJJ 

52. ~ .~::)-t. ~ < ..... ~ 
11 " ""' 't .t: 

FOR SKY BAC~GROUNDI . 
a. o.24 299.a 

FOR WHITE BACKGROUND& 
B. 0.24 298.9 

FO.R ~AV BACKGROUND: 
a. o.24 298.a 

FOR BLACK BACKGROUND: 
a. o.24 298.7 

~ ·' 

.: 

0.39 

0.38 

0.41 

0.43 

. . 
~'j. .. ~'" • ..-. ·~~-

# :1 ·.:..., .;, 

~ 

! 1. 

• .. ; "!~ ,.·"' 
.· 

... 

77.16 

80.30 

73.06 

69.96 

L 

90.40 
. 

91.83 

88.49 

86 .. 99 

X 

0.3259 
. . 

0.3349 

0.3194 

0.3120 

-- ~ 
_.., ...... ..... LL.J4 ~ -:: •: iiiJ -.:J 

V DELVCAP 

0.3376 -0.66 

0.3397 -0.70 

0.3329 -0.57 

0.3297 -0.52 

. ·' 
)''I .. 

•, 

DELL C<550) 

. 
;• ~·-.;~-;,:--. 

•• .!. • • • ,l:·f. 
i"'" .. ~· .~ ... ·!! 

·,~, ..... ' .. ~ .. 
BRATI·P 'f...:.I:~~LX 

.... 1 " • .~ •• 1 ,•1:~ f 

''~t. '' ,tt.·· '• 
...-t~~·:t_..~_ ... ··:r·~"· 1 

_. ! 

DELV E<LUV> 

-0.30 -0.0090 0.9~43. 0.0010 0,0004 0.8494 . . 
-0.31 -0.0093 0.9948 0.0010 0.0003 0.8319 

-0.27 -0.0082 0.9942 0.0009 0.0004 0.8187 

-o. 25 -o. 0074 .· o. 9937 .. o. ooo9 Q. ooo5 · o. 8197 
" -- • * 

.. 

'' . 

"~.. . " 

. ·. 

. " ·. ~· 

. ' 
' l •• 

.. ... •w 

·. 
t .. 
;. 

-:~ . 

. ~ 

.. t ~ •• ! ~ ... :. . "" . ~~ ~·· :.t ... f-. ~i~..t., 
~ ~--4: i~ .. ~~~~ .. ;;t .. 
·~tt· ~.:Ca~ •.1 .. ~: 

~\~ .. • ~..._; \, I ....... ~ . : . ·~ ·~~ .. :~· :, . 
;~ .. ..,... ... 
. i· .. ..tr ·. "'• 

t.....;lr.-lN···· . .,. .... i_, .... - .. 

. . 
~ . 

. . 

'" 

... ; . 

. ....... 

,.(~~ . 
~.-... 

. ; 

.. 

. 

. 
:.:~"' ~ 
"· . : ...... 

,', 

ECLAB> 

0.558~ 

0.5525 

0.5338 

0.5291 

. ' 
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coNcENTRATioNs OF AEROSOL AND GASES CONTRIBUTED BY 

w 

DOWNWIND DISTANCE <KM> = 
PLUME ALTITUDE <M> = 
SIGMA Y (M) = 

70.0 
321. 

2989. 
SIGMA Z <M> = 382. 

400 t'IW at Wi 11 ow 

S02-S04 CONVERSION RATE= 0.0070 PERCENT/HR 
NOX-N03 CONVERSION RATE=b ··· 0.0490 PERGENT/HR 

;j, ..... : ·: .. 
ALTITUDE 

H+2S 
INCREMENT:: 
TOTAL A."1Bl 

H+1S 
INCREMENT] 

TOTAL AMBl 

H 
INCREMENT] 
TOTAL AMBJ 

H-!S 
INCREI"~ENTl 
TOTAL AMBl 

H-2S 
INCREMENT] 
TOTAL AI"'BJ 

NOX 
<PPM> 

0.0()1 
0.001 

0.002 
Oo002 

0.004 
0.0(14 

0.004 
0.004 

0.004 
0.004 

.·. ""02;. . N03- N02/NTOT 
. (PPM l -~. :. < PPM> C MOLE Y. ) 
• ~-. -;.it. ·~ . ~~ "'./ . 

0.001 o.ooo 74.338 
... 0.001 o.ooo 82.588 

0.002 o.ooo 74.748 
0.002. o.ooo S3.043 

'· 

0.(104 o.ooo 74.256 
0.004 o.ooo 82.497 

"'or 

0.004 o.ooo 74 •. 228 
... Ot11004 o.ooo 82.465 

0.004 o.ooo 74.1;.-44 
0.004 o.ooo· 82.372 

0 
..J::. INCREMENTJ 

TOTAL AMBJ 
o~ .14 
(I J04 

0.004 0.000 73.020 
0.004 o.ooo 81.124 

S02J 
NOXJ 

PRIMARY PARTICULATE] 
S04J 
N03J 

... 
0.0996' 
0.0985 
0.0101 
0.0000 
(1.1)(1(1(1 

N03-/NTOT 
(.MOLE 'l.) 

0.825 
0<>.916 

0.034 
0.038 

-0.057 
-0.063 

-0.026 
-0.029 

10.073 
f:f.081 

1 •. 441 
1.600 

502 
<PPM) 

0.001 
0.001 

0.001. 
0.001 

0.002 
0.002 

0.002 
0.002 

0.002 
0.002 

o~oo2 
0.002 

504= 
<UG/M3) 

0.005 
0.769 

0.001 
0.765 

o.oo1 
0:765 .. . 

! . 
0.002 
0.766. 

0.003 
0.767 

0.-031 
0.795 

... .... ~ ··" lliir." ~, .. ~, ..... ~"""".· .. •.· ~i-·r: 

804=/STOT 
<MOLE 'l.) 

0.167 
23.942 

0.029 
16.114 . 

o. (113 
9.384 

,. 

0.019 
9.389. 

0.037 
9.407'. 

1'·~, 3~2 

~., 7rl4 

.. J.~ .~;,:~·t ... J! r .i, . ¥ •. t,. ~ .. • 

-~~ '*1~ .·4~ < -~: 
~ ~ f.. 't ,! 

03;;" ;:~::·~PRIMARY SSP-TOTAL BSPSN/BSP 
<PPI!t>'· -~··JUO/M3> Ci0-4 ·M-1) (;..) 

tt~ .:~: ,.t ~~~t. ·~ ~ 
. .,.._~ .• , .. i ... 1:. ·.~, .. ,,.. 

-o.oot 0.025 o.ooo 38.880 . 0.039 1.7S9• 0.032 88.792 

-0.002 0.041 0.000 10.095 
0.038 1.805 0~032 88.291 . 

. 
"' ..... 

-0.004 0.076 0.001 4· .. 890 
0.036 1.840 0.033 87.291 

. 
• 

~ 

-:-0.004 0.076 . 0.001 6.796 •. 
0.036 ' ·:.. 1. 84Q ·: '> .Q.033· \; . 87.297 

-0.004 ~.076 0~001 12.457 
0.036 : . 1.840 I "0.033· •87.319 

... • •l ~ . .. . ' •· 
~ .... . .... ' ~ .. . 

-0.004 0.07.6 o.qo2 58.670 
0.036 1.840 0.034 87.704 

~ .. 
• ~~~~~~.,~~~·;5.)\\ '•t· 

..;. .:~· .. tw; ~ \ .,.,.~ 
f:~·. · .. ~,..; ·ll, ~ . 

•• ~: ) /; :~. '·fft_...~ ~, 
.. ~..t,·: t" .... ~;;· 

f~~ ~t ~ ·~~= 
:'~ ... ~~ ~ 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
400 MW at Willow 

w 

DOWNWIND DISTANCE <KM> = 70.0 
PLUME ALTITUDE <M> = 321. 
PLLIME .... QBSERVER DISTANCE <KM> = 105.9 
AZIMUTH OF LINE-OF-SIGHT;:: 340.7 . 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 
SOLAR ZENITH ANGLE= 69.3.,•. AT 1600. ON 6/21 
SIGHT PATH IS THROUGH PLUI1E.CENTER 

.. ; .~~ !'. • ' .... - •• l . ~ 
THETA ALPHA RP/RVO RV,'XREDUCED YCAP 

62. 
. 19. 

' 
...; : 

·. 

.• 

0.35 

·• 

· .. 

¥..'II; 
~· ~:.-

298.4 0.55 68.04 

. 

•. J. 

'V"\ .. . . 
•. 

.. ".· . . • . . ... . • ' • : '1. 
. .. " ~ 1~ 

~4 .. 4 .... ,. 
·~ 

t·"J /C "': •, 

·i:-...~·~ ...... 
w~ .. "~,- ,.-

i. • •' . .;o .. .. ... 
•• 1.· .... ·"'" '!', 

L X 

96.04 0.3169 

... .... 

Y DELYCAP 

0.3325 -0 .. 41 

... -~ ..-: iiiif" iiii£ -~· 
~7: -.. 

,. 

.: )~- -~~· ..• )~" -~-*'· 
~ ~,, ... _~~·11-'.'1-l. 
~ ~· • ''I ;:~ ::;. t'\ • .:. :·,;.;' ,.~-4 fNioi . ~ 

·•· t1 ·LcJ.·'· .. 
f!",'Y ~ ~!. ' ~ ':}-•1/- ·\· 

·-lo. ·~~.., '-*'··· • 

BRA"f.I9 :;J/~ . ~L.X 
.1-;·~~1' ... ~ 

DELL C(550) 

·'!'" ~.:. •·'"* ,;· . t .. ~..:.~ 

-0.21 ~o.oo6s. o.9985 ·o.ooos . .. .. • ..; .. 

... 
; ' 

. . 
· .. · . 

' . . ' ... -.; '~!- "'·'1,. .. 
.·· 

DELY E<LUV> 

o.oooo 0.46()5 . . 

... ~· .,. ·' ;,.-. ... .. 
·~ .. ~·, .... 
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. ·~ 

~/ j>., ~ :~:'-!->~· ...... ··~ ·: 'If 
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~. .. ": 
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,r ~·~. • " ,.,.r • i\ 

,;; ~·'. .. 
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PLUI'lE VISUAL t:FFECTS FOR HORIZONTAL VIEW::3 

L~ .. -.. ~: !!Ill" .. " ~· 

OF THE PLUME OF WHITE, GRAY1 AND BLACK OB.JECTS 
FOR SPEC1FlC OBSE'RVC:R-PLLIME AN(I OBSERVER-OB.JECT 

400 MW at WiHow 

DOWNWIND D1STANt::E (KM> = 70.0 
PLUME-OBSERVER DISTANCE <KH> = 105.9 
AZIMUTH OF L!NE-OF-S!GHT ·~·~ ·340. '? 
ELEVATION ANGLE BF LINE-0~-~IGHl = 0.2 
SOLAR ZENITH ANGLE= 69.3- AT. 1600. ON 
THETA = 62. . . ~ -. ;. ' 

6/21 

DISTANCES 

R2FLECT RP/RVO RO/RVO YCAP L X Y. DELVCAP. DELL CC550) 

1.0 
0.3 
o.o 

0.35 
0.35 
0.35 

0.63 
0.63 
0.63 

.: 

72.12 
65.09 
62.08 

'l,() .... ,"" 

aa.o4 
84.54 
82.97 

.. .... ~· ~ J. 

--·· ""' ..:• . . . 

0.3316 0.3360 
0.3145 0.3284 
0.3063 0.3248 

-0.47 
-0.33 
-0.27 

-0.23 -0.0072 
-0.17 -0.0054 
-O.,t4 -0,0046 

. . ' . I 

--~ 

BRATIO 

0.9997 
0.9988 
0.9982 

-- liiiBf iiii[ 

.. 
j~:..r: :_t ~~ 

~~ ~~ •<ll •. ~. .·.4-
~ .. "'" .. : • ¥f .i ;.,.. ~-
" ~ 1"- ;: .. --·j- .. 

• ,..-# ·~ ~ :«·~·*:-\. 
:! ~ ~ I ""'$. ,.,f· "' 

DELX . DELV E<LUV> 

0.0003 -0.0002 0.4215 
0.0004 0.0000 0.3654 
0.0004 o.oooo 0.3544 

,• 

;.:!>f.~· 1~ .. :rrr .. _.~ .... 
\ ... \... -:.J; II 

:'; =': ~~ ...s ~ •. 
. ·..;.. .. -·. ~· .. 

•t ~ ... ~:~"~~~f .. •t 
"' ~ _, ~ ~-. 
•,. . -.... ... ~· ..... .. 
~r.;, . .J.. c ••• , ·:.t·.,. ')':;·- .• '-l'-

"> 

. ! 

... ~ 

E<LAB) 

0.3214 
0.2608 
0.2417 
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VISUAL EFFECTS FOR .L1NES OF SIGHT ALONG F'LUME 

400 MW at Willow 

DOWNWIND DIS1'.H~.IC:E CKM} = 70.0 
PLUME -OBSERVER D 1 S1' ANCE < KM) ~ 1 05. 9 
AZIMUTH OF LINE-OF~-SIGHT = 340.7 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 
SOLAR ZENITH ANGLE = 69 .. 3 · ~AT 1600. ON 6/21 
THETA LENGTH RP /RVO R\i .. : -ZRE:PUCED VCAP 

- .:• 
... ..,. 

62. .:- >:.0 

FOR SKY BACKGROUND• 
23. . 0.35 298.4 

FOR WHITE BACKGROUND: 
23. 0.35 298.4 

FOR GRAY BAC¥.GROUND: 
.23. o. 35 298. 3 

FCY.R BLACK BACKGROUND: 
23. 0.35 298.2 

·. . . 
"· :· ."*"• 
• • 

L 

0,.54 68.65 86.,34 

0.52 72.39 0Bol7 

0.57 65.17 84.59 

0.59 62.08 82.97 

X 

0.3213 

0.3321 

0.3147 

0,3063 

Y DEL'ICAP DELY E<LUV) E(LAB> 

0.3330 -0-41 -0.20 -0.0065 0.9990 0.0004 -0.000; 0.4198 0.3070 

0.3363 -0.48 -0.23 -0.0073 0.9996 0.0004 -0.00(12 0.4290 0.3255 

0.3285 -0.33 -0.17 -0.0055 0.9988 0~0004 0. OO(IC) 0.3700 0 .. 2634 

0.3248 -0.27 -0.,14 -0.0046 0.9981 0 .• 0004 0.0000 0.3580 0.2436 

.. ' . . 
" ·, 

•· 

. ' 
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CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY lill --~. iiiiJ mL·.· " illiiii ~ -!l liE 

400 MW at Willow 

DOWNWIND DISTANCE <KM> ; 166.0 
PLUME ALTITUDE CM) = 321, 
SIGMA Y <M> = 6082. 
SIGMA Z CM) = 580. 
S02-S04 CONVERSION RATE= 0~0212 PERCENT/HR 
NOX-N03 CONVERSiml .RATE~·~•"..:·;M 0.1482 PERCENT/HR . .. 

•'·· ~ .. ~'1: 
ALTITUDE NOX 

<PPM> 
~i:i~2 

.At.~~~:".~· 
N03- N02/NTOT N03-/NTOT 

CPPM> ~MOLE X> CMOLE X) 

H+2S 
INCREMENTl 
TOTAL AHBJ 

H+1S 
INCREMENT] 
TOTAL AMBl 

H 
INCREMENTJ 
TOTAL AMBJ 

H-1S 

0.001 
0.001 

0.001 
0.001 

0.002 
0.002 

INCREMENTJ 0.002 · 
TOTAL AMBJ • ·i; 0.002 

H-2S 
INCREMENTJ 

VJ TOTAL AMBJ 

cO 0 
INCREMENTJ 
TOTAL AMBJ 

0.002 
0.002 

0.001 
0.001 

1{~. 001 
. ·o.oo1 

0.001 
0.001 

0.001 
o.oo~ 

o.no1 
0.001 

0.001 
0.001 

0.001 
0.001 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
0.000 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o. (1(10 

0.000 

,.... ... . · .. -:.. ..... 

57.593 
78.742 

60.386 
82.562 

60.9$9 
83.385 

60.911 
83.278 . 

60.701 
82.992 

58.290 
79.696 

4.166 
5.696 

0.800 
1.094 

-0.040 
""'0.055 

0.05:3 
0 .. 072 

0.305 
0.416 

3.207 
4.385 

CUMULATIVE SURFACE DEPOSITlot.J. ,(MOLE FRACTION OF INITIAL FLUX> . . . . . . 
S02l 
NOXJ 

PRIMARY PARTICULATE] 
804] 
N03J 

• 
0.2668 .. , o. 2611 ... 
0.0287 
(l. 0002 
o.oooo 

S02 
<PPM) 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

0.001 
. o. 001 

0.001 
0.001 

0.001 
0.001 

0.001 
0~001 

.., . 
11;-t l"' ... "' !'.,-: ., 

l•...... . .!'" .. 

S04= S04=/STOT 
(UG/M3> <MOLE X> 

:~.-'I'·'~ : ... 1 .. 

:03 ;,: ~r-~PRIMARV E!SP-TOTAL BSPSN/BSP 
CPPH)' ~ .CUG/M3> < 10-4 M-1) <X) 

0.021 
0.765 

OM007 
0.771 

o.oos 
0.'769 

6.095 
0.770 

0.007 
0.771 

0.033 
0.797 

0.915 
31.992 

0.290 
30.639 

0.140 
23.437 

: r~',.{!·'?, .... 
: • ~·:.'"?·~ ~- "p~ 

-o. 001 · 
0.039 

-0.001 
0.039 

0,021 
1.785· 

0.022 
. 1. 786 . 

. . . 
-0.001 0.031 
0.039 1.795 

o. 001 . 78.063 
0.033 89.123 

o.ooo 
0,032 

0.001 
0.032 

52.960 
88.923 

35.286 
88.621 

0.158, . ":""0~ 001 
23.454 .. ,;:~· 0 .. 039 .. 

0.031 0.001 . 38.107 
1. 79.5 .•. : ·. o. 032 ·.ea. 630 

o. 207 .. -:-0.001 ... 
23. ~07. . o. 039 

0.948 
24.281 

. ~ 

. -
-0.001 
0.039 

.... ...... ;.~~· .qf<;-'t ·"'f""" 

:.~ .,~::"'- . ::·· ~;: .. 4, t .~ -<-" 'lf 

... '" ~~ f •• u~ -~ "",:" •• . . . 
.... ~ l~t .;. '-:.. ~if'lt.• 
,_,_~ ( ~· .,j•'" '. •\;;,;;. .• w .. 

.. ... 
0.031 
1 .. 795 . 

0.031 
1.795 

-. 

o. 001 .... 
q.032 

0.002 
0.033 

44.625 
89.652 

78.657 
88.974 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
400 MW at Willow 

DOWNWIND DISTANCE U(M) = 166.0 
PLUME ALTITUDE CM> = 321. 
PLUME-OBSERVER DISTANCE <K11) = 199.1 
AZIMUTH OF LINE-OF-SIGHT = 349.9 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 69~~ . : AT 1600. ON 6/21 
SIGHT PATH IS THROUGH PLUME~CENtER 

• ·tJ~-~ 
RV .~"'~REDUCED 

., ~. - t 
YCAP THETA ALPHA RP/RVO 

70. 
' -~' :* t. ~ * 

to. 0.66 297.1 0.95 62.54 

'.• 

.·• 

~- "'",., ... "ot . 
. 

. .. •.. 

.. 
·"'~.:. t•-~ .~ 

• ~ ·t' 

""' . j. 

";.·. '• .... . . ·,, 
~· 

·~~ 

, ·~,. 
"" ... :1 

!.) ....... ..., ..,"' . ,.~ 

L X 

83.22 0~3-34 

.. .... . . ..... •· . 

~ ~ -.r _.. 
~-~ --- ll!!lilliiF' ~-- .. ~1': ~.; liiiiliiilifi!>' 

~;~-~ 
., ~-~. ' ~
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Y DELYCAP 

0.3293 -0.14 
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1fT .. f PE:~,I v1J.~~~" EFFlL:-.L Fo~~.~~!~uzcftffifL vxKwsr Mil,. IMI~r 
OF THE PLLI1'1E OF WHITE, GRAY, AND BLACJ( OBdECTS 
FOR 'SPECIFIC OBSERVER-PLLII'lE AND OB'SERVER-OB,,:IECT DiSTANCES 

400 MW at Willow 

DOWNWIND DISTANCE (KM> = 166.0 
PLUME-OBSERVER DISTANCE <KM> = 199.1 
AZIMUTH OF LINE-OF-SIGHT .~: 349., ~ 
ELEVATION ANGLE OF LINE-OF-SIGHr· = 0. 1 
SOLAR ZENITH ANGLE = 69,3 ~. ·AT.

1
, 1600. ON 

THETA = 70. .}.::\ .· ( ;.! 6/21 
•':"':.. ~ '<~~-- ·~·. ~. , ... ,., ' . 

REFLECT AP/RVO RO/RVO ·YCAP L X V DELYCAP 

""''f ~
···· . 

. IIIII"[ 

DELL C(550) BRATJ:O 

fl .. ~. ' ~~ 
f.j , ... -':. ,: 

........... t~. •·. 
~ ... ':.,. .... tt ";'!_.. • .., .. 

111.--t t .. ;. I -, J 
¥..-t ...... X.' • ·~~ ,:.L: 
. .,~~ .j~· . .. ·""#>: :~ 

'· -~ W·!·Wth~H . 
~~~ ~~~ ~ t ·i •. / ·~, 
' l':· • • dt:o •••.. 

't~~ i -.t I ·_. • 

.... ~". r-"ff" ~ltlitfr 

DELX DELV E(LUV) 
BACKGROUND OBJECT IS BETWEEN OBSERVER AND CENTER OF PLUME. AND CALCULATION IS STOPPED~ .. ·~ 

E(LAB) 
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400 MW at Willow 

DOWNWIND DISTANCE O<M> = 166.0 
. , PLUME-OBSERVER DISTANCE C KH > == 199. 1 
/1 · '· . . AZIMUTH OF LINE-OF-SIGHT = 349.9 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE ::; 70.0 KM 

PARCEL 
AGI::: 
<HR> 

0 .. 1 ....... (J.t 
0.3 .. 
0.5 
0.7 
1.7 
3. 7. 

'-
~ 

.. 
t:. •·• ... 

.. · ... t ~ ~:~ 

... . . . ; 
.~.~ ~ 

~· 

LOC:AL S02-TO-S04= CONVERSION RATE C%/HR) TIME 

. 

. 
H+2S H+lS H 

1220 o.oo o.oo 0.,00 
1225 · · · :: .: q. OQ .. · o. oo o. 00 
1232 . ...$\('0.-90 •. o. 00 . o. 00 - .. 
1248 .. ~;!·o~pt ... t.o. oo o. oo 
12sa · ~P~.oa·;:·o.oo o.oo 
1358 ·. ~:0::'04x:.o. 01 o. oo 
1600 ... o. 06 1; o. 01 o. 01 . 
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.. 

-! .J· 

. . ;,.~ 
'l: •• .. . ~ ~ 

. . . 

;!, • 
.•. ;: ~ 

.. ~·} 

. 
... Ji~~ ~-~~~-·· ·." 

~{~.:· :~~ ._,~ ·.' 
•,.,~- ",.. r·.., J(= ... l: .. ~ • -.t-

·:.~!..!~1: ~-~ : 
·:.· t 

' 

.. ~ 

H-1s 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.01 
0.01 

H-2S 

o.oo 
o.oo 
o.oo 
o .. ot 
0.02 
0.02 
0.01 

.. .. .,. 

0 

o.oo 
Loa 
1.03 
0.43 
0.03 
0.02 
0.01 

. 

,... .-r ll!l!llr !l!!llr ,.,... II!I'J!llr' Jl!!l!\lltr ~ ~ 

NOX-TO-HN03 CONVERSION RATE (~/HR> 

H+2S H+tS H 

o.oo o.oo o.oo 
o.oo o.oo o .. oo 
o.ot o.oo o.oo 
0.07 0.01 o.oo 
0.20 0.03 o.ot 
0.27 0.04 0.(12 
0.44 0.09 0.05 

·~4· ···, 
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--·! 
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.• ... 

H-lS H-2S 0 

o.oo o.oo o.oo 
o. 00 o. 00 :'~.!.;54~~~~!; . 
o.oo. o.ot ;·7.24.~rt ·· .... 
0 01 0 07 ·$.· oo'-r.:J!~.'li· - • • -~ .•. - -~~;·)(,11'": 
o. 03 o, 16 o. 21 ~' : .. · '<,< 

o. 04 o. • 3 .¥o~i.1"3.r~~~·!:: 
0.06 0.06. 0.06 .. 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 166.0 KM 

PARCEL LOCAL S02-TO-S04~ CONVERSION RATE (%/HR> AGE TIME 
CHR> H+2S H+lS H H-ts H-2S 0 
0.1 714 o.oo o.oo o.oo o.oo o.oo o.oo 0.1 719 .~~:o~oo.: o .. oo o.oo o.oo o.oo 2.28 0.3 ' 727 . : ; 0. 01 .. 0. 00 o.oo o.oo 0.01 2.24 0.5 743 r·(o.o2, o.oo o.oo o.oo 0.02 1. 00 0.7 752 ,; ... o. 07 .. o. 01 o.oo 0.01 0.06 o.oa 1. 7 0 53 · >!c-:O...,to ~'O o~ 0.01 0.02 0.(15 0.05 ~ . .. ~... .. . . "" 
3.7 1054 . ~ .;·0.26 o.os 0.03 0.03 0.03 0.03 a. a 1600 0.07 0.04 0.02 0.02 0.02 0.02 
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,) . ·, .· . 
• 

···; 1, 

)!!!!§£: ll!!!!!l: ~ J!!!IJC ... ~ ~ ~ ,_ ___ 
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NOX-TO-HN03 CONVERSION RATE C%/HR> 

H+2S H+1S H H-lS 

o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
0.04 o.oo o.oo o.oo 
o. 16 0.02 0.01 0.02 
0.51 o.oa 0~03 0.07 
0.73 0.12 0.06 0.12 
1. 79 0.38 0.20 0.23 
0.48 0.29 0.15 0,15 

~ry·, 
,.. 1-.. , 

' l\.; 

' I '. . .. 

H-2S 0 

o.oo o.oo 
o. 00 H11, 97· . .,:"::;: : 
o. 04 1S. 63' ~,·,:·; 
0 16 ,. 03 . ¥\ ' ,,. 

• .' <~ ' !s .. ,, .t .. ' 
0. 41 0 ~ ;54:i -~ ... •. 

'"' ,· ··;,·"' o. 36 'p. 34'~·¥-.t.'¥> 
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PLOT FILE VERIFICATION 

~~~ tt • 

i 
OBSERVER-BASED DATA 

SKY BACKGROUND 
' !:1~ 

1 2 3 

J "ID . , 

NX 

DISTANCE <KM> 1. 3. 
.. ·"' . .. ~ 

4 

5. 10. 

5 c. 7 8 

13. 32. 70. 166 • 

fi~t) 
REDUCTION OF VISUAL 

RANGE \7.) 

BLUE-RED RATIO 

~~ .,. " .. 
j~ ~=·' :~ .. ~~,. :..,""' 

o. ~p7-;:·-o.~87 . . .. 
.... ·~·~--"'" 

~' ·:. ,. ·::-: .\ 

0.323 0.377 0.382 0.399 0.550 0.951 

:-,';- i."' 
·:':~'llf.9 

~ -·. . ::• .. 
0.991 ·0.988 0 .. 986 0.986 0.987 0.994 0.999 0.999 

:J 

:'f) 

.j 

.i~ 

,l;) 

'O 

~~ ~ 
lJ 

I,J 

~..~ 

1_, 

PLUME CONTRAST AT 
0.55 MICRONS 

PLUME PERCEPT13ILITV 

' -0.003 -0.007 -0.010 -0.012 -0.012 -0.009 -0.007 -0.003 

DELTA ECL*A*B*> 0.441 0.719 0.948 1.041 0.977 0.590 0.326 0.127 

WHITE BACKGROUND 

NX 1 2 3 .. . 
DISTANCE <I<M) '. 1. .· 3. 5. 

r . 
REDl't:TION OF VISUAL 

4 

10. 

\5 

13. 

6 

32. 

7 

70. 

1· ... 1 

a ... ... . '' . 
166 •. ' 

RANGE C%> 0.000 0.000 0.000 ·o.ooo 0.000 OcOOO 0.000 0.000 

BLUE-RED RATIO. 

PLUME CONTRAST AT 
0.55 MICRONS 

PLUME PERCEPTIBILITY 

: o. 993 o. 990 o. 987 o. 987 o. 988 o. 995 1. 000 o.ooo 

-0.003 -0.007 -0.010 -0.012 -0.012 -0.009 -0.007 o.ooo 

DELTA ECL*A*B*> 0.406 0.687 .0.913 1.002 0.938 0.557 0.321 0.000 

GRAY BACKGROUND 
. . 

~~·! ~ ..... 

':.< -; .. ~ 't. -;,:; 

'• . 
.... 2' 

~ 

NX 1 3 4 5 6 7 a 
DISTANCE !KM> lo 3. s. 10. 13. 

;.., REDUCTION OF VISUAL 
/' RANGE (I.> 0. 000 0. (l(l(l 0. 000 0. 000 0. 000 0. (l(l(t 0. 000 0. 000 

32. 70. 166. 

-' BLUE-RED RATIO 
I 0.991 0.989 0.986 0.986 0.987 0.994 0.999 0.000 

PLLI~E CONTRAST AT 
0.55 MICRONS -0.003 -0.007 -0.010 -0.012 -0.011 -0.008 -0.005 o.ooo 

PLUME PERCEPTIBILITY 
DELTA E<L*A*B*> 0.440 0.700 0.919 1.002 0.93t;. 0.540 0.261 0.000 
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BLACk BAc•<i~ROUI'Jlj ~ lllllr P"' P" I!E .. fL:E'· 

• ... .•. 
'!- ; 

~ --

NX 

DISTANCE CKM> 

REDUCTION OF VISUAL 
RANGE (%) 

.;. BLUE-RED RATIO 

PLUME CONTRAST AT 
0"55 MICRONS 

PLUME PERCEPTIBILITY 
DELTA ECL*A*B*> • 

~ 

·. 

.. 

~ ... iii •• • • . 

.. 

" 
. . 

";. 

1 2 :3 4 5 6 7 

1. 3. 5. 10. 13. 32. 70. 

o.ooo o.ooo o.ooo o.ooo o.ooo o.ooo 0.000 
.~ . .\.-.(. ' 1."' . ~-

0. ~~~ ~. {!:~~aa 
~·.ry.~.t. •. ·· ... 1 
"'l\. • ., -.. 1: • ·, ;· .... <IE 

' .. 
0.986 0.986 0.987 0.994 0.998 

-o.oo2:.o.oo~ -o.oo9 -0.011 -0.011 -0.008 -0.005 

0.4!57 0.707 0.922 .1.004 .0.936' 0.~35 0.242 

,. .; -.,. .. t. . 

... ; . 
' . 

.. . . . 

+ 

... ·-"~ ~ .r _ .. \.. \.'" 

• •! .. ·' !'. :,. 
~·. ...., , .&. 

,.,.: . ~+' s: ' . .l ..,_)' 

::· ,· .~-~ ~- 1",~ "A .. . . .. 
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~ ::" 

~ 

8 

166. 

o.ooo 

o.ooo. 
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T PLLINEN.DUT 

VISUAL IMPACT ASSESSMENT FOR 600 MW at Nenana. 

EMISSIONS SOURCf:. DATA 

FLUE GAS FLOW RATE = 

FLUE GAS TEMPERATURE == 

FEET MSL 
N'f::TERS MSL 

3000000. 
141.5.63 

190. 
-361. 

CU FT/MIN 
CU M/SEC 

F 
K 

.. FLUE G~S OXYGEN CONTENT = 

S02 EMISSION RATE (TOTAL) == 

3.0 MOL PERCENT 

8.16 TO~!$/DAY 
8.568E+01 G/SEC 

NOX EMISSION RATE (TOTAL,~S N02) = 

PARTICULATE EMISSION RATE <TOTAL) ;:: 

'. 
.. • 

METEOROLOGICAL AND AMBIENT AIR QUALITY DATA 

4.5 MILES/HH 
2.0 M/SEC 

41.. 90 TONS/DAY 
4.400E+02 G/SEC · 

0.34 
3.570E+OO 

TONS/DAY 
G/SEC 

PA~:QUILL--GIFFORD-TURNER STABILITY CATEt~ORY D 

LAPSE RATE = 1.00 F/1000 FT 
1. E:2::::E-O~: I<IM 
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...._ ~ -- ; l._~. ~M ILL~ 
AMBIENT TEMI::.ERATURE = 5(1. (I F ISLA: LLJ: 

283.2 f( 

RELATIVE HUMIDITY = 75.0 Y. 

MIXING DEPTH = 1000. 'M 

AMBIENT PRESSURE = 0.99 ATM 

BACKGROUND NOX cpNCENTRATlON = 
~ ·~" ~ . 

BACKGROUND N02 CONCE~T~ATION = .. . 
BACKGROUND OZONE CONCENTRATION = 
BACKGROUND S02 CONCENTRATION = 

0.000 PPM 

0.000 PPM 

0.040 PPM 

0.000 PPM 

E.c,.d 

BACKGROUND COARSE MODE CONCENTRATION = 
BACKGROUND SULFATE CONCENTRATION ; 

BACKGROUND NITRATE CONCENTRATION s:a 

10.() UG/M3 

0.2 UG/M3 

0.0 UG/M3 

BACKGROUND VISUAL RANGE = 250.0 KILOMETERS 

14!! _.. 
~-

$02 DEPOSITION VELOCITY = 
NOX DEPOSITION VELOCITY ;;: 

·~~ ~· 1' , 
1.00 CM/SEC 

1.00 CM/SEC 

COARSE PARTICULATE DEPOSITION VEL.OCITY == 
SUBMICRON PARTICULATE DEPOSITION VELOCITY = 

MASS MEDIAN 
RADIUS 
MICROMETERS 

GEOMETRIC 
STANDARD 
DEVIATION 

PARTICLE 
DENSITY 
G/(C:M**3) 

AEROSOL STATISTICS 

BACKGROUND 

ACCUMULATION 
MODE 

:;.!l-169~:·. 
-·~·.. / 

., 'l., 4 .. ·~ 
r ~- • • , 

·. 2,.000 

~~ . 

~~~ ~ .. 
' 

1. 500 

COARSE 
MODE 

3.000 

2.200 

2.500 

O.lOCM/SEC,/ 
0.10 CM/SEC 

. . 

ACCUMULATION 
MODE 

0.100 

2.000 

1. 500 

GEOMETRY OF USER-SPECIFIED F'l.IJME-OB!2:C::RVER-SUN (tRIENTATION 

' WIND DIRECTION <DEGREES) = 18. . ~~ .. ... . ' . ~ ~ ~. ,., 
t ' ,· ~· • '· • 

• l" • 

·~ 

' 't ~ • 

PLUME 

1!111[ t~z· ~ ~. 

''*'h :, . .,. l'!f• •'iM~,, .. ,., 
:'t'?J" ~~- . ·~~: 

:; ' , .. .: •:,N . . 't",".t:'- ·t~ 
.. .. ~:~.l .; •. ~~,{· tr: .. • .. ~ .,_ \,1>• .. ~t..~ 

....... ' > ·~·· •t\1 .;(:" 
~,.;"! .. :_ •. ,'l' .~ ;··~'Y ; 
'"!.. .. ;.t. ... ·~ . .-~"'... -~ 
..... :;.l._ ..... ,~··!,:i.·''•' 

t.: 

: 

>· 

. ' 

-·' ~.:J 

1!' 

If f .. "' '- ·~ 
... 4 -t ~ - ...t . ; . 

~ . ~ 
~~ .. 

"- . 

~ 

··"t'"', .¥ ,. 

:: .. <( *" ' .... -~ ~~~.:""" ~ ·: -~ ..... !.:... ~· ... ' ~ .. ~ 
. . 

• "'I " J • 
' 

.. 
'' .. • <'"" •• 

. '1 • 
. . 

COARSE 
MODE 

~ .... , 
1 .. oo~~-· . !f;~:t1·.1' 

i-:- :. '4 ..... .r::;t~ t ·~; 
"'~~".·t,"• 
,,t·.r·· ·• ·'\:_:~~~-;l~! 

1:~~"" •J ·~4 ~~'t••' 
t '·_.,=< .• • .. ,·_,!. ~, 

O,...A·l~ ,..(;~!._r-.-;:- ... 
. 2. 0 ~ ~>;.' •• ~.-.,\. 

• ··~: ,. !I ~·· :A·~.,. ......... ; 

2.500 

~. 

•• ,1,.. 

... . "··.·. 
•' 
·~ .. , 

.. ,~ . . 

·.-., ~: • . 
.• ... 

k .. • .: 

.· 

... : "'" 



r-: ~-!"""" 

. ~ 

( 

... J .... 
; :I • 

} ' . t • 
. .... .,. 

·~ . ; ... 

/· 

"' 

i 
' ) 

) 

) 

~ 

) 

) 

... 
,) 

I 

~~ 

,J 

I 

' . 

"' 
,; 

,; 

;,; 

,J 

1,.~ 

I 

U\ 
..X:.. 

:--"-- :_. 
t~ ~-

, __ ( ~ -~ ~ 
SIMULATION IS FOR 1600. HOURS ON 6/21 

SOLAR ZENITH ANGLE <DEGREES) = 68.5 

~ ~ 

SOLAR AZIMUTH ANGLE <DEGREES> = 279.6 

<. 

. GEOMETRIES FOR LINES-:OF-SIGHT THROUGH PLUME · '.~ :r,·~: '•1· .. :... 

:. X 
- ~ .. \.J ' l: ...... " .,.. 

<I<M) AZIMUTH· : ... ·.•· ~p·~·:: .. ALPHA · ·· BETA 

. 

1.0 
2.5 

.. 5 .. 0 
10.0 
64.0 

. 96.0. 
112.0 
128.0 

~ . .. .· 
• ~ 1.. ... 

'· 

·" ... 
· ... 

+ .. .. :t ~· 352., 2 150.?41~;~.. 25.8 0.1 
352.0 14?10 1 :.:. ~ 26.0 o. 1 
351 • e. . 146. a . . 26. 4 o. 1 
350,7'· 142.,4 27e3. 0.1 
336.0 ·.. 97.6 42.1 . 0.2 
319.8 . .. . 76.9 59.2 ' 0.2 
308.5 . 69.8 69.5 0.2 
295.4 65.9 82.6 0.3 

·~-. 

.. .... .. 
. ......... ~'-

. .. ... 
~~~, 

~ 

·. 
f' ·,. 

.. 
. -... 

•" .. - !' ,.j .... 

.. 
' 

-~-) ... ,..._ .. ' 
~~--~ ~ .. , .... :__....__. LJ~r -t!.tt !~.J . .[ ~ ~.; 

~ 
-~. 

PARCELSAT GIVEN DOWNWIND DISTANCES (X), .\: · : • • 
. .... •.• • • ·' < 1 

•••• I'< '/".' .J,, 7l~' 
~-;.\.1.;.:1;~,~ .•. : 4·r.·~.~ THETA · · · .~- ... · <:i'l:i1J:.s:tr~·( ';·,:.f>. 
'lf,..,~·v .• t. •••• , •• 

73. a ,-~···f· ··w·«.;:r·~, _. ' ~"i!· , ft\.li 73 6 ' .. tv?~· ... • ·.:: 
• l'· • ·: ', f J •• ., 

73 2 . 1!l~···~ r;f~,~~:: 
• - f • • ••• ~ ':II:~ . to: 72.4 .. 

58.9 
44.6 
35.3 
26.2 

··' 

•'lot: 

. ' •. 
• 'y ' ; 

• 'i . -4" ..... ~ ·~· 

'· lr \ 

~ ~ i ......... ~· -; 
J¥"" Yl'.'. ''!'oo 

... .. 

~. 

.... 

" ,. 

_. 
~. 

. 
' 
~ 

·.· 
- ..... • .. 1... . :~:-

_.... . '"' 

.. .: . ·~. ;:._,:_ :: .. ;:~:~;.:~::: .... : '··:~/~' ~- #t Tt ': 

·· .. : ... -. -.:. . .. ' . ;~ ~ 

~:;, t r r 

• r • 

~ 

~ 

.. .,.~-

~i(, .. 
.•. 

.,;.tl 

.".! ... ~ • .. " 
.;j .. 

,~.,.·. :. : ...... "'·' 

'• .. ·. ; · ··;·:.:~·,·,1:~r·:.~.·. ~<\:··.:; .. "'·: '· -~~'".:· . .,. .:· .• .!}>. 
. , •·~ .•• ·.,_, , ..... J"' •·.,.~ '"!';ti_.~·e,..,~1-., ,~.;N '·· • ·.~ 

·I ,I 

• : .. : f::t.,L~.:.~<{(~:;::: ;:·~·? '"~;~',.)> .. ~.: .. :: ·.:~:: :~~-;.:.~.·,- · ... : i .::::::: .. 
-· ·, 

~ 

'. '·. 

·\c 

!· 

~ .: . 

.,_ 
,;.,. . 

<-~: 

.• 

. ' 
~ 

'! 

: :: ~;: ,: ~: ·)§ .. ~;,f~: _i. ::; ::~;; ~~,.~ ~: '·:,,::~:~L~}: .;~,!~; .. : . '~· : .. -~·,. ; 
-~lio<:!> 

.. .. 

BACKGROUND CONDITIONS 
•, . . 

• 
··~.:~·~ ~- ti• , ... 

ACCUMULATION MODE ~· ·: .. ~~t· .... · J 

MASS RADIUS SIGMAt· BSCATi55/MASS 
0. 1 600E+OO 0. 2000E +0 1 ,--'0.• ~ 072E-O 1 

.. ~ .. ~ ~: ... 

COARSE PARTICLE MODE 
MASS RADIUS SIGMA BSCAT.55/MASS 
0.3000E+Ol 0.220·~+01 0.3343E-03 

........... 
. ...... . ., '•. . . :. ~.:. :;,·: .. ::t' :·: .• {'' ::: ... ' ' ·.... ·: 

·~·~h~ .. ~~~~ ..... f:§i:- _,. . .:. ~ 
PRIMARi :P:AR.l:.CLE MODE ·· · 

t.t~: .8APIVS SIGMA BSCAT. 55/MASS 
O, lO.QOE+Ql Oa 200Ct[~+CI1 P. 105:3E-Q2 
.~::::~f~ ;(=~,(~.: ~· . ' 

.. 

BTARAY =0.1149E-01 
COEFFICIENTS AT O. 55 11ICROMETERS , 1. /KM 

BTAAER =0.5830E-02 AB6N02 =O.OOOOE+OO BTABAC =0.1565E":"01 
· .. 

.'J' .. ~ 

.. 
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·-~- ·=-·--- -- ·-·~·· ·.__ .1' JJJI J t;.(l(lbt·wli at· l'~!fn.:t lll!!r ~~~li' LLt lll!llf llllf' - l[li£ tJJIJ l!1lll l1lliii1 ..-; . . 

. (.,_,. -~ - .... . . I . 
';:;<::_,, • '• ~--· 

TIME X 
(SEC) <H> 

o. o.o 
10. 53~4 
20. 106.9 

.30. 160.3 
40. 213.8 
50. 267.2 
60. . 820.6 
70. 374.1 
80. 427.5 
90. 480.9 

100. 534.4 
110. 587.8. 
120. 641.3 
130. 694.7 
140. 748 •. 1 
150. 801.6 
160. 855.0 
170. 908.5 
180 • . 961.9 

"" U\, 
,. 

DELTA 1-1 u w 
<M> <MIS> ( N/~::> 

o.o 5.34 20.10 
40.2 5.84 1.97 
63.8 5. :;:4 1.59 
83.6 5.34 1.39 

101. 3 ... 5. 34 ·~ .• .... 1 • 27 
117. 5 .. :·. 5; 34. .. 1. 18 
132 7 · · .r 5 '34 • ~ • .. t ~. ... -~ 1.11 
147.1 
160.8 
173.9 
186.6 
198.,8 
210.7 
214.6 
214.6 
214.6 
214.6 
214.6 
214.6 

-~.34 1.06 
·.:~t5~~4·~::. 1.01 

5. 34 .,'!;· o. 97 

. 
... ~. "'~ 
·\ 

5.34 0.94 
5.34 0.91 
5.34 0.88 
5~34 0.86 
5.34 0.84 
5.34 0.82 
5.34 0.80 
5.34 0.79 
5.34 0.77 

. ~ ~t!-~ ... -..,.. ~ .. 
-/--· .. 

t';.: ·:· .~.;.< 
h. 

. ... t 

i . . . 

v SIGI"'A TENP 
(M/8) ( 1'1) 00 . 
20.10 o.o 360.9 
5.69 9.3 31:3.8. 
5.57 ~4.8 25"14. 8 
5.52 19.4 289.9 
5.49 23.6 287.7 
5.47 27.3 286. ~. 
5.46· 30.9 285.8 
5.45 34.2 285.3 
5.44 37.4 285.0 
5.43 40.4 284.7 
5.43 43.4 284.5 
5.42 46Q2 284.3 
5.42 49.0 284.2 
5.41 49.9 284.2 
5.41 49.9 284.2 
5.41 49.9 284.2 
5.40 49.9 284.,2 
5.40 49.9 284.2 
5.40 49 .• 9 284.2 

. ~ 

02 N02·-NO RATIO NOX NO N02T S02 
MOL P EI)IJIL ACTUAL CPPM> <PPM> <PPM> <PPM> 

3.0 1.6E+04 1.4E-03 202.529 202.246 0.283 28.:355 
13.9 2.9E+05 2.4E-03 79.776 79. 5:?.1 0.195 11. 169 
18.3 7.8E+05 4.8E-03 3(). 387 30.241 Oa146 4.254 
19.4 l.OE+06 6.1E-03 17.565 17.457 0.107 2.459 
19.9 1.1E+06 7.0E-03 11.944 11. 862 ~ 0. 083 1.672 
20.2 1. 2E+06 7. 6E-03 8.866 a;soo. ~~.::.o. Ob7 1.241 
20.3 1e2E+06 S.OE-03 6.953 

.... • •()'t • 

~t. a?~;~ '"::P· o5s. 0.974 
20.4 1.3E+06 8.4E-03 5.663 s. 616·::~~9· 047 0.793 
20.5 1. 3E+06 8. 7E-03 4.741 .4.700 .;., 0.041 0.664 
20.6 1.3E+06 8.9E-03 4a053 4lote.::,.~·-o. 036 0.568 
20.6 1.3E+06 9.1E-03 3.523 ~.492 '0.032 0.493 
20.7 1.3E+06 9,3E-03 3.104 3.075 0.029 0.435 
20.7 1.3E+06 9u5E-03 2.765- 2.739 0.026' 0.387 
20.7 1.3E+06 9.6E-03 2.667 2 .. 641 0.025 0.373 
20.7 1.3E+06 9.7E-03 2.668 2.643 0.026 0.374 
20.7 1.3E+06 9.9E-03 2.670 2.644 0.026 0.374 
20.7 1. 3E+06 L OE-02 2.671 2.645 0.027 0.374 
20.7 1.3E+06 l.OE-02 2.672 2.645 0.027' 0.374 
20.7 L. 3E+06 1. OE-02 .. 2.673.:. 2. 646 · O. 027 ·. 0. 374 . .. . . . ... 

• 1 .. •· . ' .,. . . 
' .. 

' ' ..... . , 
.-~ ... .. ._.. .. ,.,_. . ' ~ ,. ....... -,. .... 

\:' ..- ... 
-...... ... ,• .. 

..... . ,. 
,;; ol. • ...:. 

·~·-. •;.,:; , . ..., .. . , ~: .1~'~·;tc~"~"'};.'f '• 
·~?~,);~ 1,_~,·~ 1· .. 
• • ./ ' ,, ~.;to h· ~ •• 
~.1 ~~ ·~·~:..·' : .. 

•' 

•, 

PNHlCULflTE 
UO/M:;: 

3. 09E+(I~1 
1. 22E+O~~ 
4.64E+02 
2.68E+02 
1.82E+02 
1.35E+02: 
1.06E+02 
8.65E+Ol 
7.24E+01 
6.19E+01 
5.38E+01 
4.74E+01 
4.22E+01 
4.07E+01 
4.07E+01 
4.08E+01 
4.08E+01 
4.08E+01 
4.08E+Ol 

.. 
~-

~ -~· ,, 
•.,. 

.f' •• .. . "'· ..... . 

• • ~tt 

CONCENTRATIONS OF AEROSOL ANn OASES CONTRIBUTED BY 

\f'J.-'· ;·: ~-;:\ '·~:~ 
• ~ ••• -\. .,"'f • ... ~\~~ ' 

~~· .. •\"'! .~;.·.~r 
•'!(. ' 1 ~"il.t"··· ~;y ~- r"'~~:t~ ~ .. 1'.·J-. ~ 

' .. 

DOWNWIND DISTANCE <KM) = 
PLUME ALTITUDE (M) = 
SIGMA Y (Ml = 
SIGMA Z <Ml = 
:3CI2-S04 CONVERSION RATE= 
NOX-NO:.:: CONVERSION RATE= 

ALTITUDE NOX 
<PPM> 

H+2S 
JNCREME'NTJ (l. 3:!~2 

TOTAL AMBJ (J. =3~:2 .. 

1.0 
34·~. 

78. 
35. 

600 MW at Nenana 

0.0000 PERCENT/HR 
0.0000 PERCENT/HR 

N02 1\108- N02/t\T(IT 
(PPM> 1PPM> <MOLE Y.> 

0.042 0.000 12oe725 
0.042 o.ooo 1.2. 725 

N03-/NTOT 802 804= 804=/STOT 03 PRIMARY BSP-TOTAL BSPSN/BSP 
<MOLE 1.> ( 1PPM> CLIG/M3) (MOLE 'Y.) <PPM> CUG/M3) (10-4 1'1-1) ('Y.) 

tJ.(l(l(l 0. 04t. o.ono 0.(1(1(1 -o. o:.::9 5.070 o. 1)5:3 0.000 
0.00(1 0.04C. (). 2~:2 0.127 0.001 1. ~·. :;:t)2 0. 112 22.265 
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----· '- ··~ -· iillll ~TOl~l'li:.I:J~ 1.4.:: .. :.:······~ 
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H 
lNCREMENTJ 
TOTAL AMBJ 

H-1S. 
INCREMENTJ 
TOTAL AMBJ 

2.454 
2~454 

1.488 
1.488 

--~·=· 

c1. ot.5 
0,.065 

0.055 
0.055 

liL.# t 1nr;Li .. l ..... - -

o. (1(1(1 

o.ooo 

o.ooo 
(1. 00(1 

·:··~ ~-·~~~ 

2. c·55 
2 •. 655 

3.701 
3.701 

t ...... Jl.,o 

0.000 
o.ooo 

0.000 
o.ooo J D .I '~ :t • ... ·\. 

~ ,;·t ~~ .. -:- ~ ~J ... ~··'!l' 
~t. ~ ... ~ .. ~~ \'~~ ··:· 

.... .; .. •· · H-2S 
.f • " ~ 

;), 

:> 

:') 

;J 

:) 

:) 

•) 

C) 

i;) 

J 

1 

~ 

~ 

!_.. 
! 
l 
l 
'.,I 

I 

.· 
. · 

INCREMENT] 
TOTAL AMBJ 

'. 0.332 
0.33~ 

·'' 1''ffl>' 042'"~; . ''l• v~ '':, 
:r~.;. ·~.-

: '?:!>~~~~ \~·. 
3:. ~: .. ~· ~-!·~f" ~·~ ··i~ .. 

::: •. .. r., -.f~.t 
~·. . _ ... 

o.ooo "· 
o.ooo 

12.725 
12.725 

.o.ooo 
o.ooo 

0 
INCREMENT] 

·TOTAL AMBl : 
.. o.ooo ... 

.o,ooo 
o.ooo 
o.ooo 

o.ooo 
o.ooo 

0.000 
10,000 

o.ooo ., 
.9.000 

•' 

·. ~ .... 
CUMULATIVE. SURFACE DEPOSITION H10LE FRACTIO~ OF INITIAL FL.IJ~() 

.:. .. -. 

S02l 
NOXJ 

PRIMARY PARTI.CULATE~ ·:-. 
• ,. : ··. . 504 J . ., . 

.'.. N03J ; · 
'!. ~ t' ... * . 

o.oooo 
o.oooo 
o.oooo 
o.oooo 
o.oooo 

... . .. . - ''" . '""' ""~ ' "' 

~. 
~-

-: f 4- .... 'lif r -:"' :""' ,. ": 

,f. .... - .. 
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.:r·; .: 
. ~· 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
600 MW at Ner.a.mi 

DOWNWIND DISTANCE CKM> = 1.0 
PLUME ALTITUDE CM> = 345''. 
PLUME-OBSERVER DISTANCE O<M> = 150.4 
AZI'MLITH OF LINE-OF-SIGHT = 352.2 
ELEVATION ANGLE OF L1NE-OF-SIGHT = 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 6/21 
SIOHT PATH IS THROUGH PLUME CENTER 

TliE'TA ALPHA RP/RVO RV /.REDUCED YCAP L X 

· . 

-.,, .. ~f(.~ 
~ .. ~tJt~ J .. ~ ~j.-.. , .... 

~--.._.,::. 
~,. - .-r ,.,,.--.r, 
~J. (..)l~ ~~~~ -.'·.,· ...... ~.w, ,jl!~l!i', 

~ ... ..:.·'·-· ~: . ..: ... -.·~· 

; 

(1. :::44 
0.344 

0.208 
0.208 

0.046 
o. 04~· 

o.ooo 
o.ooo 

.· 

. ' 

(1.(1(1(1 
0.232 

0.00(1 
0.232 

o.ooo 
0.232 

0,0(1(1 
0.017 

(1.(100 
o.o2a 

o.ooo 
0 •. 127 

-0.040 
o.ooo 

-0.040 
o.ooo 

37. 4~.3 
47.695 

22.723 
32.955 

' ...... t,.l-f.r • : ~· 
t~. J ; .. :Jtt!IJ .. ~;""· ·"· tl ~ 
~ ... . ;_Jf:.;*'!. ' ... : 

-o "39·· i:: "'' •r::. o7o· ·-~ -:~ ., .. J, .. ,,.f 0. 

o· P,OI ;~~~·15. 302 t: ~ );.. '. 'f.l,""' ~~1, •. 
~· .. ·~t~: .. 
•• .:;Jti-f.,. .. '"" -1' ·\; ~~;~' ' 

0.394 
0.453 

(1. 235'' 
0.298 

0.053 
0.112 

': ~ 

o.ooo 
5.492 

0.(1(10 
8.357 

:~· ~. 0. 000 . 
22.265 

o.ooo o.ooo 
o. 232 · · ·too. ooo 

·~ ~~· '"'" .~~ . . ... .. o.ooo ;..,. ... o. 000 ,. 
. ·o. 040 · 10.232 · 

o.ooo 
0.038 
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. , PLUME VIS(IAL EFf::t::CTS~ FP~ HORIZONTAL VIEWS 
· ' OF THE PLUME OF WHlTEi. GRAY 7 'AND BLACt< OBJECTS 

FOR SPECIFIC OBS.ERV~~PLUME AND OBSERVER-OBJECT 
~ " ·, :·II ~ ~ 

.... I '"t. .• 
600 MW a.t Nenan~·· ~;.~o- ~·~.;... · . . . 

' 
DOWNWIND DISTANCE <KM>-= 1.0 
PLUME-OBSERVER DISTANCE CKM) = 150.4 
AZIMUTH OF LINE-OF-SIGHT = 352.2 
ELEVATION ANGLE OF LINE-OF-SIGHT;;:: 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 
TH~TA = 74. . 

6/21 

DISTANCES 

REFLECT R?/RVO RO/RVO YCAP L X Y DELYCAP 
1.0 
o.a: 
o.o 

. o. 6o . o. ao .. 61 • 13 
o.6o .~.o.eo · !57.44 · 
o.6o: o.eQ ~5.86 

82.47 
80.44 
79.55 

0.3192 0.3268 
0.3085 Oe3219 
o. 3036 o. 3197· 

-0.17 
-0.06 
-0.01 

. ' 

U)· 
-;.1. 

. . . 
"':- ~ .. 

.. VIS!JAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

600 MW ~t Nenana 

DOWNWIND DISTANCE CI<M> = 1..0 
PLUME-OBSERVER DISTANCE CJ<M) = 150.4 . 
AZIMUTH OF LINE-OF-SIGHT= 352.2 ·.:. 
ELEVATION ANGLE OF LINE-OF-SIGHT ~ .. ·.· 0.1 
SOLAR ZENITH ANGLE = 68.5 , 'AT i6QO. ON 6/21 
THETA LENGTH RP/RVO RV 'Y.REDUCED: YCAP 

,~~~ • #.· ;.· 

L 

74. 
FOR SKY BACKGROUND: 

o. 0.60 248.4 
FOR WHITE BAC:~:GROUND: 

0./:..6 58.92 81a27 

o. 0.60 248.4 
FCIR GRAY BACKGROUND: 

0.64 61.34 82.58 

o. 0.60 248.3 
FCIR BLACK BACKGROUND: 

0.67 57.51 80.48 

o. 0.60 248.3 0.69 55.87 79.51:.. 

.• 

X Y DELYCAP 

o. 3117 0.3242 -0.07 

0.3195 OD3270 -0.13 

0.3086 0.3220 -0.04 

0.3036 0.3197 o.oo 

1 CtNCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 

bOO MW at Nenana 

DOI-JNW!ND DISTANCE O<M > = .-, t::: 
L• -' 

PLUME ALTITUDE < M) = ::::49. 
SIGMA Y <M> = 167. 

Z <MJ 61. 
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.... -;, "'¥ 

·.::~.... .. ',1' ·i~"' ~:·..: :•<t >t' 

DELL 

* ~· v 
'jJ· It. .. 

. • . ...... t J .~ ~. '. ~ ~ *,. ~:"" 
. ,,~,4:;~.:Ht1 ~,. . ._-.·, 
. -~~:~~·i:f.·~~J:~£:~·· 

.. •,_,;,/kJ; .. ,. t(~,::;."~. 

(;(550). ~~jt«J.~··· .~~LX 
"'~ .. - . 
f,:rrf~\\.f.,,,; .,'):;. f'!. . ". .. ' ... ' 

. ·.• ' ... . : ~. 
·~ ~' 

DELY 

.. .. '!~..;. 

-0.04 -0.0013 1.0009 o.oooo -0.0001 

-o. 01 -o. 0021. J.0040 -0.0002 -0~0002 .. .. 
-0.02 -0.0008 !.0002 o.oooo o.oooo 
0. 00 -CI. 0002 0.9978 0.0001 o.oooo 

. :~ .t~; . -~. '~~,:~. • .. . . 

' ~ . 
' ! •. ,\ 

I'; , 
M 

.... ..: 

ECLUV> 
...., .· .· .. 

t 

0.0636 

0,1382 

0.04.4 
~ 

E<LAB> 

0. ot:i63 

0.1Q49 

0.0339 
•'· 

0.0826 Oa0511 

... . 

" 

of 
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..... :, 

~ 
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ALTITUDE NOX . N02 
<PPM> <PPM> 

H+2S 
INCREMENTJ 0.089 0.036 
TOTAL AMBJ 0.089 0.036 

H+1S 
. 

~--1: ;,,. .... ";: .. -..~ 
INCREHeNTl o. 400 . 0~-04~~ ·,,: 
TOTAL AMBl o. 4oo · •· ·:·lo. 044~. ·:. 

~~ ..{£~"<. "~~·.-· . . ... ,. .. ·~ .. 
H ~ • J '"f~·, 

~.."1-·· t -l; \'"' 

,. "'~'. 1 .. 

INCREHENTJ o. 659 . ·o; 049 .. 
TOTAL AMBJ . · . o. 659 • . . o. 049 

~ . ~ . 
H-1S 

-.~·" : t, : .. 
INCREMENT] 0.400 0.044 
TOTAL AHBJ '0.400 0.044 

........ 
H-2S 

INCREMENT 3 • . . 0. 089 · . ·o. 036 
TOTAL AMBJ ··. ~ .. O. 089 ;-. ...... 0. 036 . 

0 

. , 

.INCREMENT]. ., 0.000. h 0.000 4. 

TOTAL AMBj -~ ·~·. ~.-000 . · ... O. 000 ·· 

' '·' ~"" '£:~ ; •.. .. . -- ,. .... ~ ~. t ::._. .,._ .... ... - .. :.~ 

N03-' N02/NTOT 
<PPM) (MOLE X> 

0.000 39.918 
o.ooo 3·~. 918 

o.ooo 11.004 
o.ooo ~ 11.004 

o.ooo 7.360 
0.000 7.360 

. 
- . 

o.ooo 11.004 
o.ooo 11.004 

... 
o. 000 .. 39.918 . 
0. 000 . • 39. 918 . ' 

,0.000 .. 
0,.000. ,. 

o.ooo 
82.705 

• ~ ~ •. \ ..-.J. .... : ' .... • ..... • • 

N03-/NTttT 
(MOLE '1.> 

o.ooo 
o.ooo 

0.000 
o.ooo 

o.ooo 
. o.ooo 

o.ooo 
o.ooo 

o.ooo 
- o.ooo 

OaOOO 
o.ooo 

CUMULATI\1~ ,SURFACE·'DEPQSITION .(MOLE FRACTlON OF .. INITIAL FLUXl . , 
:I. ~ . . .. . ·!. • ~ • ' 

S02J .: 
NOXJ 

PRIMARY PARTICULATE] 
S04J 

.N03l 
•. 

o.oooo· 
0.0000 
0.0000 

. 0.0000 
o.oooo 

..... .-t ... 
•!:;•. 

. 
I 

• ,.: ~.n~. 4:~·~ ... :··:~J:.:~ .. -· 
.t,...., .J. • ... .,..,._,.! . " .:., ~· ... #'_.:~ .,;;_ -~ ; 

.. - ! ~ .~ 

' .._,~. . .1,;~·~· 

"' 

...,. .. -.tiTI\1 ,-.,.,...,,.,.. r," 

:=:02 
<PPM> 

0.012 
0.012 

0.056 
0.056 

0.092 
0.092 

0.056 
0.056 

804= 
<UG/M3) 

o.ooo 
0.232 

o.ooo 
0.232 

o.ooo 
0.232 

o~ooo 
0.232 

804=/STOT 
<MOLE X> 

0.0(10· 
0.471 

ce:;: 
<PPM> 

-0.035 
0.005 

PRIMARY BSP-TOTAL 
<UG/M3> <10-4 M-1> 

1.362 0.014 
11.594 0.073 

BSPSN/BSP 
('1.) 

0.006 
34.235 

... ; ,..,,. ... ; ... , ,.., .t• :~ 

o. poo :-~~~~~~~~it·~ 6. to3 o. 064 :>.' o. 001 . p.-~: 
0.105 ~- . ., . o~~~<?l~ .. -.~.).6. 335 o~ 123 ... 20.290 c.;J.. 

. '!' . f•'f:l' . ·.:;.·. : __ ,.: .• r..:.: ..... .. ~ . / . ~_) l :.. .. . ~~ 
.t.'~" ..... t.4· fi-t~ .• •r.·. .. .,.,. IS' 

o.ooo -0/039..·•;"!!., .. \0.062 0.106 '" . 0.001 
o. 064 '· o. 001 . ·20. 294 . . 0.164 .. ; .. 15.140 

...•. 

•••• 4· • • ;= · : .. ~-~- ·~·~ .·~ ··( .... • • ~ •• ~ ~ . •. . . • • ·Q~/!rL 
o.ooo -0.039 6.103 0.064 0.001 
0.105 o.oo~ 16.335 0.123 20.290 

o.o12 · o .. ·ooo . , 
0.012 ·I.~..:. 0.232' ... 

. ti~·. ·: . . ·!.: ·-~·-.... . . . · .. , .. :·:.~~ ' ·~;.':, . . ::·l 
o. 000 -, .. '·"!'0• 03~ t l. 362 ··~!·~· o, 014 ~- ·~;. o. 006 · .•. 

.·o. 47L:L{fr . .; .o; oo!S a,:.,:. -it~~ 594. ':·:::.~ .. p. 673 .:.,;J.;:34. 235 .: ... ·.~, .. 

o.ooo 
o.ooo 

~ . 

u: I' ... ' ,. I 

o.:ooo 
.• 0.232 

.. 

.•. 

.... o, ~3o ..... ~, 9,, ooo .· .... .o. ooo .·. . o~ ooo _ ....... ~ 9. 776 
0 9 97.7 ·• ·o· 040 ··~····to· ~s2 · ·. ·· o o~ra ~. , .• 42 L55 , 7 • , .. r· .. .~· >t • .. ~.~~· ·~ LA··".;· e· W ... ,..~'" aQ 

. " .. ;~,_;· -~ · ::: · .. A::~.:, ·.r~. ,:8·f:.: s):""'~l:~~H :::;~7~... · . :.. ;_}: • ! 

.. : 

... : ·~.- j :;~~. \ !~-;(?::;? ~·~·~~.;:;: .. ~;~:.·. ~~ .. ··:.~:·~=:>~:~t:<~~r:!<~;, ;:~r~J:· · . ·· · 
.. • 4 ., .: • .,.. . ~ ('(.. ~ "' -w' . ~ f/ • "' . • • •'f f... }. • J> 

•. '.(·· .. ::~·. .•• • • ~ ....... : . • , •. ;,. ~- ,\!~.: •• ~·: ,;.·' •;,_;.. : ,: ••• ·,...,.'( ..• 

.. 

> '~: ;,;?::~ :~;';,~\~-y;;}{., /;< ,::,:;· :: .. {':~~' .. ·':)~:' :: 
.,. __ '"··· · ... J···~f2~"!3<~·~~··_~··· .. ·- .... ~~- .... !'' ..... 

' . ' ~~~ * ~-'Jt~~~ '.~ ' 
& :J.i;t~ "' ·" ...... 

*~!-.-~; ~t~·~ •. :: ~ ..... -;-~. if""" ~~·~-~-· - ~~"3::' ~-·. ~' ~~ -~ 
~~~.~ .. -~ ~-·~·~t .. ~ # ~ 
·~·'..,. •• ' •""-i ""'· . _"i.t.;;:.• 1:.• <__,J-.1'!'.' '::t~''~"' 
;"1'~ ... '1: .•. ·'_, • ' 11 t 

• t • ' 

., . 

'· 

4; .. ~~ • 
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- ._, ~ L_ . ~ ~ !)1111!1111 .... 
DO~JNWIND DISTANCE <KM> = 2.5 
PLUME ALTITUDE (MJ = 349. 
PLUME-OBSERVER DISTANCE (KM> = 149.1 
AZIMUTH OF LINE-OF-SIGHT = 352.0 

I ... " X '[.,,.~ .. ' '"-31 -~ t."Jt J~.__l 1!1!1111 -~ :• n!JI ~ ' - I!!JUIJ. . . . 
~ 

ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 68.5 AT u.oo. ON 6/21 
SIGHT PATH IS THROUGH PLUME CENTER 

. .. THETA ALPHA RP/RVO RV ~REDUCED VCAP 
.. '74. ' .. 

..,.~ ~ .A, • "'"-t, .. ..;~ 

.., , • > ~. ~ r. ~ t} .. ':· 
" r.,.~ .. ~ -: • l' • ' 

L X Y DELYCAP DELL C(550) ~RATJfl ...... Pt::LX PELY E(LUV) E<LAB) 
~*~~~_:-(.~··~a.* ..... 
;f'Z~i·.;•sf -'r ~·R 

' . ' -~"'-~r..·\.~·. •' 

-o. 09 -Oa 0030 o. 9~~./:!9',:,9901 -0.0001 o. 1697 o. 1.359 
~ ; ~ !; -~ .J:-'1~ .. 1~' 

247:j .. : . :._,,o. 84 
~ .... ·.- ... ~ ... 
~ . ~ ~ .~ J •). :" 

26. 0.60 59.04 81.33 0.3096 0.3245 -0.16 

~· -T : • : .... ·.}!· t~ ~- • 
~'!>- ~ 

• i ........ , 
.. ~ 

• f :,J ~:. 

¥" • • .. 

.• PLUME VT.SUAL EFFECTS FOR HORIZONTAL VIEWS 
.... ~~. :. •• • ,'1 

,'t../•. •::t;J.."<:' ; 
»~··· ., .. ?;tt· •• 
·~·:''tr""~~··J.,J.Jo'f~ -:~ 

·' . " 

• * .. 

~ 

lo+ .1 > ... : . ,,. 

. ·' . .. . • t ... OF THE PLUME OF WHITE, GRAY, AND BLACK OBJECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

........... 
··~: • t-1: " • 

·. ••• • .f ... .. . ....... _,._ . ~~: ~ ;: ~: ::-~,::~." :. ~' :·:~.;. .·; .... ·~·· .:. ..... ~>: ~· . ·~ ... ;.: ,. ' .. ~ ... •:;.: 

600 MW a.t Nenanoii. 
' 

DOWNWIND DISTANCE CKM) = 2.S 
PLUME-OBSERVER DISTANCE H~M> = 149.1 
AZIMUTH OF LINE-OF-SIGHT = 352.0 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1600 .. ON ~/21 

~ THETA = 74,. 

~ REFLECT RP/RVO RO/RVO YCAP L X 

1.0 
0.3 
o.o 

0.60 
0.60 
0.60 

o.ao 
o.ao 
0.80 

61.25 
57.55 
55.97 

..... ,..~ 

" 

82.53 
80.51 
7?.6! 

.. . 
,.~\( ~ :··- . 

0.3194 
0.3086 
0 .• 3037 

Y DELYCAP 

0 .. 3269 
0.3221 
0.3199 

-0 .. 21 
-0.10 
-0.06 

VISUAL EFFECTS FOR LINE~ OF;.SIGHT ALONG PLUME 

600 MW at Nenana 

tiOWNWIND DISTANCE O<M> = 2. 5 
PLUME-OBSERVER DISTANCE <KM> = 149.1 
AZIMUTH OF LINE-OF-SIGHT = 352.0 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZE'NJTH At~GLF = 1.;.:3. 5 AT l(:.OQ. ON 6/21 

' ... 
·'I 

' .. >- ·_ :· ~-:;; :· :.: ;j::: ~>};'. . ::: :.. :; .· : :: •) :}{, ' ! I 
• -4 •' 

... , ..... 

•. 
.• :· ' . .. ~.~--:· :< :'-:·; c ·,,:,-: ':' ~,_::': ·: 

BRATIO DE~X DELY ECLUV> ECLAB> 
t:... . 

~ .. ·-·t:- .. ~ .. t 

:~:, .. :_·:~ .. ~ .. ~:r;, '/"' 
!···~-· .. :,. 

DELL CC550) 

-0.11 -o.oo36 1.oo2s -o.ooo1.~o.ooo2 o.t74~ o~tsso 
-o.o6 -o.oozo t.ooo2 o.oooo·~c~ooo1 o.io62 ·o.oa8o · 
-o.o3 -o.oo12 · o.99a7: o.ooot :o.oooo· o.,057 o.o73a . . , ~ 

:;: .. ~·,.~~. >f-~ ·~ :s. ;-;.. 
" ~ ~~{!t;:9•\I'\'"'•\Jl,.\ 

;·~ .. j... ~ .. .t. . .. 
"'::. ;,( .;:, • : t ~tH f~~ 

t• • ;·,,.. ·-j ~--~ ....... \. .;"' .~. ·::~:~:~ ;-~"'n . 
• ~-4·-~~·>~t-~,~··,.,; ·: .. ,. .. . : -:-,.~ i \ '. . I 

.,:·. :1· .. ~\-: ............ { "'·:)~· ~ • .,. 
• t~"' t~~,._·. r · · ~·, .. ·4

W4. 

.. 

,. 

THETA LENGT'H RP /f-NO RV 'l.REDI.IC'ED YC:AP L X Y DELYCAP DELL C(550) BRATIO DELX DELV E(LUV> E<LAB> 
74 .• 

FOR SKY BACJ<GROUND: 
1. 0.60 248.5 (). 5::: 5';"1 • 07 E:l. :)5 (1.:)119 o. :.::244 -0.09 -0.05 -0.0017 1.0006 0.0000 -0.0001 0.0812 0.0712 FOR WHITE BACKGROUND: 
L I). t.(l •24:::,1/:;. fl. 57 61.49 . :::::: . /:./:.. o. :?.:197 (J .. ::::27:~ -o. 14 -0.07 -0.0023 1.00~4 -0.0001 -0.0002 0.1154 0 .. 1003 FOR GRAY BACI<GRCtiJND: 
1 • (l ~ !;.(} •7)4:::."" ~ n !-.o r..~7 , .... Jc; r:r, t:;,. ,.., ... !,·,:::-, () -: ....... .-......... • .• ,., (l,l .. n n·-! •. n nt11 1 1 ,.,.,() 1 () (l(l(ll) -(1. (11")(11 o.nA1fi 

... 

. 

. 

• 
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!JIIIil I! _l - t.. _ ~ ~ ~ IIIIMil :L .. I 
DOWNWIND DISTANCE (KMl = 2.5 

P~~-~~ 1 ..... 
~ ..,.,_, ____ ,; §?.II !t~4~,~' L~)t E.~J!! 

·' 
~ 
~ nu. tiJ ~ -~ n.1 

PLUME ALTITUDE <M> = 349. 
PLUME-OBSERVER DISTANCE CKM> = 149.1 
AZIMUTH OF LINE-OF-SIGHT = 352.0 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1c.OO. CIN 6/21 
SIGHT PATH IS THROUGH PLUME CENTER 

THETA ALPHA RP/RVO 

. . 74 •... 
26. 0.60 

RV 'Y.REDUCED 
w~._ . ._ ;;:: .• ~.;• 
: ~Z:-e:·~ ·~ft ,. ! 

YCAP 

59.04 

L X l3RATJO .,· ... J;)l:LX 
t"'J'· ~,. ·;t''t -w.a •• -... 

··~-x '·. 4 '* f··, .. .:iJ-.'·5: '· ... 4, 

• ·~ :'_."4,.~ . ·• -." 

Y DELYC:AP DELL CC5~0> DELY ECLUV) ECLAB) 

247 .. ~4; ·~,0.84 
-:!·.... '•: ; .. J '~ .. ,.. 

... '• '"' ·&-' 

81.33 0.3096 (1.3245 -0.16 -o. 09 -o e (1030 o. 9•7
1 
•• ·rer;,ooo 1 

.-••J-'i-·:~.--· :· ~~~l. 
. -~ .;. • • ?~ -'" .. 

l ~r,.~ ;t~.tJ <I 

i~ ... ·p.-. "",;··1<•>.,., -~ 

-0.0001 0.1697 0.1359 
: • :· ~··1'"!~· • 

~ .. 
1 ........ u 

• f 

. ·. 
PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS . . { ~ 

. 

~ t.~, ""' 

: •• ~.·1 

' 

. 
-· • f 

.. f. '1.' .. 

.• 

' . 

#-

Jj.- 41' 1 .·,. ~ , .. 

.. 
. .. " ~·... • " .~ "i . OF THE PLUME OF WHITE, GRAY, AND BLACK OBJECTS 

FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 
.• ·.; •. ,..,._. ;.!' ..... ··-: ..• ::~ .••. :}.;.·~~ ............. ..... ;- . t .• 

~ . ., .... ~ ..... · ... 
. , 

bOO MW •t Nemu-., 

DOWNWIND DISTANCE <KM) • 2.~ 
PLUME-OBSERVER DISTANCE <KM> = 149.1 
AZIMUTH OF LINE-OF-SIGHT = 352.0 
ELEVATION ANGLE OF LINE-OF-SIGHT.., 0.1 
SOLAR ZENITH ANGI_E -= 68.5 AT 1600. ON 

~ THETA = 74. 
~/21 

~ REFLECT RP/RVO RO/RVO YCAP L X Y DELVCAP 

1.0 
0.3 
o.o 

0.60 
0.60 
0.60 

o.8o 
o.8o 
o.ao 

61.25 
~7.55 
55.97 

+~.•...:. 

82.53 
80.51 
7?.61 

.!> . 
• , **""- "' 

_:.\\t" ...., .:·· 
. .. .. 

0.3194 0.3269 
0.3086 0.3221 
0 .• 3037 0.3199 

. • 
VISUAL EFFECTS FOR liNES OF SIGHT ALONG PLUME 

600 MW at Nenana 

DOWNWIND DISTANCE O<M> = 2.5 
PLUME-OBSERVER DISTANCE <KM> = 149.1 
AZIMUTH ·DF LINE-OF-!:HGHT = 352.0 
ELEVATION ANGLE OF LlNE-OF-SIGHr = 0.1 
SOLAR ZENITH ANGLF = 68.5 AT 1600. ON 6/21 
THETA LENGTH RP/RVO RV 'XRF.DUC'ED YCAF' 

74. 
FOR SKY BACI<GROUND: 

L 

-0.21 
-0 .. 10 
-0.06 

X 

·~· .~•,. 
' . ' ~ ... . , 

, . .,_ . ·~ 
._ .~< 

...... :.-- •. "". ·~~ ... ·~ '- ~· .... ~ J·;"'" • 

.. ~.. i~ -~ . ~ . 

"_ ...... ..... ' ... 
' .. ~ + 

~. ~ . . ._ .-· 
" ' . ;· :. : ... · ... )::.: --~; ··."->. 

~ ; .. 
.li ~ ~;. '~ ~:.~.}# ~ :;.. 

~ ·'. 
'! ·, ::( 

·. ,. ,. "':~.\ ... : .. : ·~ ··~ ~ .. . ! . ; . -•.• ";: l • • ~ •. '' 

.. . :; . :._:~ .;. ':' ·~·;!: 
' ~"' -·~ ~ .. :; r.., /' .. . .... t"'~-

'• i 1 ""·:~~·;~' •. ·. 
-~ .. .. 

E<LUV) 
. . 

f(LAB) DELL C(550) ~RATIO DEJ,.X PEL¥ 

-0.11 -o.oo36 1.oo25 -o.ooo1 .":'o.ooo2. o. 1747. o-1sso 
-o.o6 -o.oo2o 1.0002 o~oooo ~o.ooot o,i062 ·o.oeeo 
-o.oa -o.oc12 ·0.9987~ o.ooot ·o.oooo· o.t057 o.o73a 

~~-li~ ··~'·-<l ~ ' ; ... ~~~,.~~, .. ·~ .. ,~ i ;: -
':' - .; .~ I _t: • "(!' 

1;.. t ;,·~~. '-i~ ."':"-".: .... . .:.· .. :: ; ~·:~ .. ~··n . 
0' I .• '" 't'' • > • 
it~ .: ;'l'!~j ~ ~. + • • • 

~~t.'J-,• •~ I ).··. "''}~ ~ \ 

io ·~ ••. • r I'll,.· Oiolt 

. ' · .. 
~f • • 

• ~- -t.:-··· ~ ..,, 

.. . 

~ 

Y DELYCAP DELL C(550) BRATIO DE.LX DELY E<LUV> ECLAB> 

·. 

1. o.6n 248.5 
FOR WHITE BACKGROUND: 

n.se 59.07 Rt.35 0.8119 0.3244 -0.09 -0.05 -0.0017 1.0006 0.0000 -0.0001 0.0812 0.0712 
1.. o.~.o 24:=:.c. 

FOR GRAY BAClWROUND: 
n.57 6J.49 . 82.66 0.3197 0.8272 -0.14 -0.07 -0.0023 1.0024 -0.0001 -0.0002 0.1154 0.1003 

1.. o. ,.<_.() ,-, a:.--.. ..-:·~· ~"· ,-, ,.., /. n {·1·-:-: •. n nn 1 1 1 nnn 1 rt nrtru) -ft. nnn 1 o ~ nA 1 fi n. O!=i08 

·, 

' 
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CONCENTRATIONS OF AEROSOL AND GASES CONTR!BUTED BY 

bOO MW at NE:nana 

DOWNWIND DISTANCE <KM> = 5.0 
PLVME ALTITUDE (M> = 349. 
SIGMA Y CM> ~. 304. 
SIGMA Z CM> ='·:~-. · 92"' "" 
S02-S04 CONVERSION RATE:;: ·".~.Jr~~·· :t<t. 0001 PERCENT /HR 
NOX -N03 CONVERSION RATE:;~·:.·'.;.:.~:· 0; 0007 PERCENT /HR .... .._ 

ALTITUDE NOX 
. (PPM) 

,_,. ~ ~ 

'. :· N02 ··::.. . N03- N02/NTOT N03-/NTOT 

H+2S 
, INCREMENT J 

TOTAL AMBJ 

H+lS 
INCREMENTJ 
TOTAL AMBJ 

H 
INCREMENTJ 
TOTAL AMBl 

-H-lS 
INCREMENT] 
TOTAL AMBJ 

H-2S 
INCREMENTJ 

~ TOTAL AMBl 

0 0 
INCREMENTJ 
TOTAL AMBJ 

f). 032 
0.032 

• 0.145 
0.145 

0.239 
0.239 

0.145 
0.145 

o .. o32 
0.032 

o.ooo 
o.ooo 

<PPM> (PPM> <MOLE X> <MOLE X> 

. 

0.022 
0.022 

.. 0.039 
0.039 

0.042 
0.042. 

0.039 
0.039 

0.022 
0.022· 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo· 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

,, ... ' ..... 
!v •~ t 

.. , ...... 
~ "\ '.~· "~~·~ ... ~· ~~ 

. {of'--:;·.·. • •• /' 

/;.9. 110 
69.110 

26.925 
26.925 

17.583 
17.583 

. 
26.925 
26.925 

. . 
. 69.110 

69.110 

o.ooo 
82.877 

o. 0(10 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
0.000 

o.ooo 
o.ooo 

0.285 
0.285 

... 
CUMULATIVE SURFACE DEPOSITION·,(~OLE FRACTION OF INITIAL FLUX) . ~~ .. 

S02J 
NOXJ 

PRIMARY PARTICIJLATEJ 
S04J 
N03J 

0.0000 
0.0000 
0.0000 
o.oooo 
0.0000 

. 

S02 
CPPM> 

. 0.005 
0.005 

0.020 
0.020 

0.033 
0.033 

0.020 
0.020 

0.005 
0.005 

0.(!(1(1 

0.000 

.~.,t~; !i.:~ .-
.<. . il'''h• ,, .~ . 

• q. • •. 't."~er. •' 
'?'·· . ,;. •. ~ •• :;..~· 
::-i/"'4...~ .• · .... : .. I>• 
.,.·:\j;'F. 1J:.j•1.. _,_ 

" •· "' •. . <J,I!,. ·~If-"""""~;,.? .. .:;._ ... f,:..,, .• ., 
S04= 804=/STOT 

(UG/M3) CMOLE %) 
'031~-:j~.f;~PRIMARY BSP-TOTAL BSPSN/BSP 

CPPtU . (UG/M3) < 10-4 M-1) <1.> 

OuOOO 
0.232 

o.ooo 
0.232 
~. ~·. 
• I 

o.ooo 
.Q.232 

o.ooo 
0.232 

o.ooo 
0.232. 

0.000 
0.232 

. " 
o.ooo -0.022 
1.290 0.018 . 
o.ooo -0.037 . 
o. 291 .· '.0.003. 

o .. ooo -.o. o3a 
0.177 :. 0,002 .•. . . . 

· . 

0.493 
10.725 

2;209 -
- 12.441 ' 

3.642 
.13 .• 874 

' 

0.0(15 0.069 
0.063 39.171 

0.023 0.009 
. o. 082 .... :· .. 30. 491 

,0.038 
0,,097 

0.005 
~5.730 

o .. ooo 
Oa291 

.. ".~ .. .,_. .. ... ~, ..... \ "~-... ··I''~ .. .. .. ~ -- '• 

. 

-0.037 
0.003 

.. 
'i•~ .,._ ~ I 

o. ooo · .... .:..o~ 022 
!

4 1. 290 .... .:.: o .. 018: 
.. I 

2.209 
12.441 

. .. ~ ... 
,, 

o. 49.3 .. 
10 •. 725 ·_ 

o.oat 
52.922' 

0. 000 . ' 0. 006 
0.040 . 10.239 

'•. ~".:j:j,;t1 .. u I ~·;:1'ist~t" 
•. -~'·• J • : > >;1, ,~ • 
T.:""" .. l . ~- • 

tt:'"' • ,. • ',-

~ ~: ~'..-\" ... ~::;;~ 
' . .r, • ~ •• JJ...~"' -

4 .;. • . ' 

.. .. '~ .... 't i~ 

•.;,. ~ •. ~*!';.t~ .. ~l. 
,.. 1 .. ;: . 

.. 
0.023 
0.082 

0.009 
30.491 

". ~: t~ ...... 
.. t - • 

o., oo5 · .. ''o. 069 
0. 063 . . . .39. 1 71 

o.ooo 22.897 
o. 0!58 . : 42.628 

• 
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VlSliAL:f;FFECTS FOR HORIZONTAL SIGHT PATHS 
600 MW'"-.a t· .. Nenana 

~ .tS !r';. :.': ..- ,~.~ 
DOWNWIND DISTANCE <KM> a~::~~·~~!). 

. PLUME ALTITUDE (M) =· -:· '3.49~"·~·: 
PLUME-OBSERVER DISTANCE <KM) = 146.8 
AZIMUTH OF LINE-OF-SIGHT= 351.6 
ELEVATION ANGLE OF LINE-OF-SIGHT~ 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 6/21 
SIGHT PATH IS THROUGH PLUME CENTER 

THETA ALPHA RP/RVO RV r.REDUCED VCAP 

73. . .. ~ 

L X V DELVCAP 

. .. 

;;l.t- . ~:·)! i:rt'l ~~-
.,( ;p-..... ~:-:=~~· .. ~' .. ~:·~ -:p 

...; '• ·Jt~i~. ·• ttj-~ r' ; · ,:'! ~1., 
•1f.f o# <t t,.~· , I-~~~.' 

,-:. . 

~ 

•• 1!< .{, ·t·.-:. ~,..,;~::111. •• 
l!!!'r. ' 'i •11.,.. ••• 
-!ff,.,.4r~ =· t~ 1 •. ;~ .. '!_. 

. ~·:-·~ .,.~.-, _r; 
·. ···~·.:-'• .. -,;;{:·~· 

I' t ,.'" t 

DELL C<550) ~~ATIO DELX 

,., 

DELV' E<LUV> E<LAB) 

• t 26. 0,.59 247.5 0.99 59.24 81.44 0.~0~9 0.3248 -0.22 -0.12 -0.0040 0.9998 0.0002 -0.0002 0.2352 0.1865 
~· .. 
1' ' r 

.. ·o~-· . . . .. 
~·": • '* .• 

. .• 

G"\ - PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS 
.. OF THE PLUME OF WHITE~ GRAY, AND BLACK OBJECTS 

FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

600 MW at Nemtna 

DOWNW.IND DISTANCE <KM> a ~ •. Q, · • 
PLUME-OBSERVER DISTANCE <KM) t=~~ 146.8 
AZIMUTH OF LINE-OF-SIGHT ;~ 351 •. 6 :~,.. 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 68.5 AT' 1600. ON 6/21 
THETA = 73. . 

... . 
J -"•~, • • r 

l ~ " .. 

' ' . . . 
~. . . ". 

~ . ~ . : 
; ~. II:' -*!.... .. ' 

1; "'"' .......... ~. ~"""' .. ........ .. 

'· .: .. 
' . . ·s~ ,.... ,.·;:. ..... ·... . ... v 

. . . . . 
.:..:·. 

•' 

!.· " 
~ .. ,~. ~ ~> •'::. ·> ·:'~; ... ;:/.:. ~ /: 

".l ....... -::·.· 
. ~:·r. 

:'Y . .. 1':.~ ... ;· .. ~ .. . ~ " ... - _,. ..t :. '\· • ' 'If \... J .. ~·..,.. ' '~t:; 

' ~ 
( . . 

< ~ ,~lj,.w t' ..:;~'\t < 
.. . . ':1~ •• '· tt 

'1~'(· ,'l; ... !" !.;{ ~.-
... ~ • t .. • •• ~ 

·• rj.<j., • ~;;tu"i:! :'-
, "'-~-•'" ··-'~ • ... !". 

~~.~ :--· ~ ''~· ~ ,: r~~r~ 
.. ,. ..!, / ·i· .,l:l·,~#'". ~ 
:-.·· "-:•t , ... ) ... 

\ 
.~ 

.. , 

REFLECT RP/RVO RO/RVO VCAP l X V DELYCAP DELL C(550) BRATIO DELX DELV E(LUV> E<LAB) 
1.0 
0.3 
o.o 

0.59 
0.59 
0.59 

0.80 
0.80 
0.80 

61.44 
57.76 
56.18 

82. (:.3 
80.62 
79.73 

0.3196 
0.3088 
0.8039 

0.3271 
(1.3223 
0.3201 

VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

600 MW .at N~f.l:;ina 

DOWNWIND DISTANCE (KM> = 5.0 
PU lt1E -OB~::.ERVFR 

-0.27 
-0.15 
-0.10 

-0.14 -0.0047 
·-0.08 -0.0029 
-0.06 -0.0020 

1. 001:3 
1.0002 
0.9992 

0.0000 -0.0003 
0.0001 -0.0001 
0.0001 -0.0001 

0.2361 0.2077 
0.1537 0.1274 
o. 1365 • o. 1012 

·', .. 

.,· 

• 
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F~._iELE'(·~···JN /{C"fl: OFill!llll£-oF--~HT J'ift 0. :f'-@1! *i 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 6/21 

.. - lEW. - Jl.l&i -·· •nc - ;a;q .~-:-rl 1111 . 

THETA LENGTH RP/RVO RV. ZREDUCED VCAP L X Y DELYCAP 

73. 
FOR SKY BACKGROUND: 

2.· 0.59 248.3 0.~.8 59.29 6:1.47 0.3121 0.3246 -0.13 
FOR WHITE BACKOROLIND: 

2. 0.59 248.4 0.66 61.69 82.77 0.3199 0.3274 -0.18 
FOR GRAY BACKG~OUND: . . • . . .. r...- . 

. 
DELL C<550) 

-0.07 -O.Q024 

-0.10 -0.0031 

BRATIO DELX DELY E(LUV) E<LAB> 

1.0004 o.oooo -0.0001 o. 1243 0.1061 . 
1. 0017 o.oooo -0.0002 0.1525 o. 1354 

. ' 2. o.59 249.3 ·~. ·~· 6. 69 57.86 80. t.a o. 3089 o. 3224 -o. 09 
FOR BLACK BACKGROUND: · · · : -~~. :lf-, ~·, . -0.05 -0.0018 1. QQ.9t~ ·.'O{Oooo -o. ooot 0.,0970 0.,(1802 '. •.!.\ ·:if• ':. .. < ~ ' 

2. o. 59 249- 2_'(<~:;__. o. 71 56.22 79.76 o. 3039 o. 3202 -0.06 
.. + ,t q.,. .. t,.. .. 

-0.03 -0.0012 
. J. ,•1\... -~ 

0.0913 o. 0~·54 0. 9.,.~; ~·.()::,9:-QOl O. 0000 ~ • .. ,_ t' 

·~-~ .r ... ~~~ :· .. - "' ~··-~ ""· ~~ •. ~~ ~~ +";ii!' ~ 

CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 
~ ... Ji4. ... • • • J ~ ·~ 
~#< .. '#~~~ ;. ,, 

DOWNWIND DISTANCE (KM> = 
PLUME ALTITUDE CM> = 
SIGMA Y CM) ~ 
SIGMA Z <M> = 
S02-S04 CONVERSION RATEQ 
NOX-N03 CONVERSION RATE= 

10 .. 0 
.~49. 
559. 
137.' 

600 MW at Nenan• 

0.0003 PERCENT/HR 
0.0024 PERCENT/HR 

.. . ...;. . . 

ALTITUDE NOX 
(PPM> 

N02 
(PPM> 

N03- N02/NTOT N03-/NTOT 
(PPM> (MOLE Y.> (MOLE Y.> 

H+2S 
INCREMENTJ 
TOTAL AMBJ 

H+1S 
I'NCREMENTl 

()' TOTAL AMBJ 

\'1 H 
INCREMENT] 
TOTAL AMBJ 

H-lS 
INCREMENTJ 
TOTAL AMBJ 

H-2S 
. INCREMENT J 
TOTAL AMBJ 

(I 

INC:REMENTJ 
TOTAL AMBJ 

) 

·• . 
0.012 
0.012 

0.053 
0.053 

0.087 
0.087 

0.053 
0.053 

0.013 
0.013 

0.007 
0.007 

0.009 
0.009 

0.000 79.2~2 
o.ooo 79.236 

0 .. 030 
0.030 

o.ooo 56.908 
o. 000 .. 56.911 

0.036 
0.036 

o.ooo 
0.000 

• "'" <>c ' •• 
• .f .( t o. 030 .. t. ,. o. 000 

·:o. o~o· I-.·' ?· ooo 
' •,: < . 

o.o~o · o.ooo 
O.l)10 0.000 

0.006 
0.006 

0.000 
0.00(1 

41.078 
41.080 

56.896 
56. 89';'/ 

78.927 
78.931 

E:Ct-2:::7 
80.29! 

0.010 
0.010 

10.000 
o.ooo 

o.ooo 
o,. 000 

0.000 
0.1000 

0.01(1 
0. Ct10 

0.892 
(1,, 892 

CUMULATIVE SURFACE DEPOSITION <MOLE FRACTION OF INITIAL FLUX) 

S02J 
NOXJ 

PRIMARY PARTIC:ULATEJ 
S04J 
NO:.:JJ 

o.oooo 
0.0000 
o.oooo 
0.0000 
0.0000 

S02 
<PPM) 

0.002 
0.002 

0.007 
0.007 

0.012 
0.012 

0.0(17 
0.007 

0.002 
0.002 

0.001 
0.001 

~· .. ;• 
I I 

I, ~; • 4 . , 

J, • 

..... -., .. ~ 

. 

.• 

~ . . 
.... 

.• ,· 
~ "; ............. 

~04~ S04~/STOT . 03 
(UG/H3> '(MOLE·X> -·. (PPH) 

'\- ... f .. -,·. • 

PRIMARY BSP-TOTAL BSPSN/BSP 
•\(UG/M3) 0()-4 M~l> , <Y.> 

-.~ .... · .:.,· 
; . ~. ., __ .... -.-."\. 

o.ooo 0.002 -0.009 0.180 0.002 0.759 
0.232 3.456 0.031 10.412 0.060 41.325 

\ 

' o.ooo o.ooo _.:..0.029. 0.807 0.009 · •· ·O. 073 
0.232 . o. 792 ....... 0.011, . .tt. 03~ . 0.067 •# 37.234 . 
o.ooo o.ooo -0.034 1. 331 0.014 0~036 
0.232 0.482 - 1- 0.006 11.563 0.072 . 34.394 

"' 
...~-t ~~ ~.;.r •• . -"A ... .,. . . .. \" 

(1. 000 o.ooo ., .... o: 029. ~!. 0.807 (1. 009 0.073 :~~ ~4 -- ... " 0.232 0.792 ,· .. Q· ou .. 11.039 0.067 37.232 4!-.,. :...-! #. ",• . .,: Jilt·· .. 
~ .. ,!· .. ~··.:" · ..... · ··:(-: 

r.7·"' 4-t>". 0.000 0.002 --o: oto ·!~ 0.192 0.002 0.759 
0.232 3.251 0.030 10.424 0.060 41.241 

0.007 o. 189 -(1.(1(1(:. o. 1(11.:. (1.(1(12 40. ·~1 1.:·0 
(1. 239 5. E:89 O.u034 1.0~ 338 0.060 42.601 

·,· 
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.: 
VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
600 MW at Nenana 

DOWNWIND DISTANCE (KM> = 10.0 
PLUME ALTITUDE <M> ~ == 349. . 
PLUME-OBSERVER DISTANCE tKM> ::: 142.4 
AZIM~TH OF LINE-OF-SIGHT= 350.7 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 
SIGHT PATH IS THROUGH PLUME CENTER 

THETA ALPHA RP/RVO RV ~REDUCED VCAP 

72. 

6/21 

L X 

-·· .... 

.. 

V DELVCAP 

-

~- .. ;., 
.. ' 
'• 

., . .. .:., "' 

-

. 

[]lJ CTJ . . 

.: .i: . ·.·); ~:r. ~~:. 
·~~~····~··,. ·~!" /; ~ 'fM -.. ;. ~·,::. . ": ,.t . ~ ..... ru· ... 'tt'• ·1 ~l-< ~., .. .. ,tP'~~~,.t,, 

.... - . '-.. lf~~.,t.·; .,. 
. WI ·'· .•?'-'• t • J,.\'~ * ~t: , • 
··~· . . .~'::.:f ·:· . .. ,.. .':1-' ~.r .-<~· · . 

• ~ i ~ 

.. <4~ lr' 

~~~ .· · . 
''·- • J "· • 

> .. ·.·, -;. • ....... :~1!: , ...,, ,.t .... • .. · 

- -

;' 

•• 
-;.~... 1' ., 'I' 

-- ... ' 

.•. ~!-··~ , ~ ~- :· ~..,...~~- -+··.-•,•· 

~. ·.J;;.~1'·: .02 :::· .. ~ - ·:,·. ' 
·:.""' ~ .• : •-t, d ••• ~:;.,..;;,~~ ..... ~ 

... 
~ .... , .......... ,'t., , .. 

.. 
··'-..,·' 

•• I • 

' ·~ .. 
' . 
.; 

r----~ 

! 

:·t. 

" 

... 

.. ·• . 
; f !~ -·~ 

.· 

I ';, •, 

~ 
~ 

-~"" 

DELL c"cts5o): BBATic)· ::. :. "DEL)(, •. 
. . . : .. ~ .. :· · .. DELY ~ ECLUVL'_E(LAB)-, ':'' 

,.. ' : .. ' 

. . . .. . '~ 
"' 27. 0.57 247.2 1.11 59.65 81.66 0.3103 0.3252 

.·. 
. "· .. -0.28 -0.15 -0.0051 0.9998 0.0002 -0.0002 0.3012 0.2366 

.. ~ 

.. . . , .. 

. 
I 

.. '( .. - . . . . 
,i_~-.~~-.. : ~ 
.. ; ... ~ .. ~ ,., . -""""~ 
.... ~~ .... 

. t'·~· ..... 

PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS 
OF THE PLUME OF WHITE~ GRAY. AND BLACI< OBJECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB.JECT DISTANCES 

6(10 MW at Nenana 

DOWNlHND DISTANCE <KM> = 10.0 
PLUME-OBSERVER DISTANCE O<M) = 142.4 
AZIMUTH OF LINE-OF-SIGHT= 350.7 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1 
SOLAH ZENITH ANGLE = 68.5 AT .1600. ON 6/21 
THETA = 72. 

REFLECT RP/RVO RO/RVO 

1.,0 
(J.3 

0.57 0.81) 
o.eo 

YCAP 

c .. 1. E:3 
58.1(:. 

L X 

82.84 0.3198 
8€). :.:::4 O. :;:O'i'2 

n ~r~tt·-:: 

Y DELYC:AP DELL CC550) BRATIO 

0»3275 -(). ~!:?. -·o. 1 7 -o. oo58 1.(1014 
(l .. :".:!22E: -~o. 20 -0.11 _,0. (l(l:j8 1 • (II"H) j 
(I ·~•":•(IL ·-1"1 111 .. f, n:-::! --··, nn·-:•1::: (I .:--,.~,. -~~~ 

. .. ; 
.. . 1(;.~ ·?.'~'": ·*~ !.:\_A .... c 

~-!~~~: ... !~~~ ;.; ~ .. ~~; 
:..~II-~~:--: .. _."~;{ -!'No~ ... =~ 

:;;_,'1; ~l ~- 1 ;~ j1.. 
'A:~ .10. •• ~·!¥-/"" 
·- t """" •. ~ 

• :. *-~{' .. ~,t .t'' ;· ... 
~~~>t,~ :~-·~· ~·::~ .... 

DELX DELY E<LUV> ECLAB> 

(1.0000 -(1.(1(1(14 0.2~~87 o. 2.5C:·~ 
n.ooot -o. cuJ02 0.2047 0. 1 t.E:2 
n nnn1 -n nnt11 fl' 1 7:=:'1 (l. 1.35'1 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

600 MW at Nenana. 

DOWNWIND DISTANCE <KM> = 10.0. 
PLUME-OBSERVER DISTANCE (f<Mh-! .;.1~2. 4 
AZIMUTH OF LINE-OF-SIGHT·~=/<-.330 • .-7 
ELEVATION ANGLE OF LINE-OF~aiGHt?= 0.1 
SOLAR ZENITH ANGLE = 69;,5 .: Al= 1600. ON 6/21 

.. .. --~ - - iillli - .. iiiiitlil< iiliiilf i -,. 

;, 

</':• • ,, •".j ,, • 
"! m W\ !' ~ ~ '\~ ~- o~;.' 

,!l:•!i~">l'•l"~. 'f,, 
;;1•-·:-..r ,~ .... q~ "'d 

•. ':11(=-'~ ..... 1:' , l~. 
,, .. . ;:. 

THETA LENGTH RP/RVO RV;. 1~REDUCED YCAP L X Y DELYC:AP . DELL C(559) 

,:,tif.~: ' ;:r( ~·. 
~. ~F,/~t.':~·7;/t~~ i~!~~ 

·r.l1' ., ~~. "/ . :!b..;..l 
PRA r.fb' ;~,~~ ili;L.x ... . J r . ~· .. DEI,..Y E<LUV> . E;(LAB> 

72. . 
FOR SKY BACKGROUND: 

3. 0.57 247.9 0.88 
FOR WHITE BACKGROUND: 

3. 0.57 247~9 
FC~·GRAY BACKGROUNO: 

0.86 

3. 0.57 247.7 0.90 
.t FOR BLACK BACKGROUND: : 

3. 0.57 247.7 0.92 

59.70 

62.06 

58.25 

56.62 

81.69 

82.96 

80 .. 90 
... 
79.98 

0.3125 0.3251 

0.3202 0.3278 

0.3093' 0.3229 

0.3043 0.3207 

: ... ;" !, 

·..: ~ . . 
~ ...... ' . . . ,, 

-o. 20. 
. . 

0.2004 0.1673 -o. 11 -o. 0037 1. 0003 Ow 0001 .. Mo. 0002 

-0.26 -o. 14 :-~. 0046 1. OQ13 .. .0. 00.09 ':"'0. !)OOa .. •: 
().2347 0.2P42 !' 

-0.16 

-0.11. 
:i. 'i\ 

-o. o9 ..:.o. oo29 · .. i .,oool' · o~· ooot· ... n~ ooot . ,;. ~ ,•. -· ... . .. ~ 
• • • • ..... ..,.. .. ... ~ .... .. .. .. .... t ' ' 4 .. ; . ·;. •, 

-0.06 -0.0022 0.9994 Q.0001 -0.0001 

0.1598 0.1310 
~ ~· .. · 

o. 1404 o. 1053 
... 

·~ 
. . .. . CONCENTRATJ(JNS OF AEROSOL AND GASES CONTRIBUTED BY .. I'·~ - ... ... '. ·: .:~.· :;.: .: .. _:· .. :Jt~ .. :' (·, ~;·:.:~ ;. -~.{. t . ~::" i:;: ::_: .:·.}::1·~: .( : •' . .. ... • ...... ' bOO ... _w ~t NeniLIV.l • 

DOWNWIND DISTANCE <KM> = 64.0 
PLUME ALTITUDE (M) F 349. 
SIGMA Y <M> . . • 2775. 
SIGMA Z tM) . • • : 365 •. 
S02-S04 CONVERSION RATE• :_ 0., 0014 PERCENT /HR 

~ NOX-N03 CONVERSION RATE= 0.0096 PERCENT/HR 

..t:,_ ALTITUDE NOX NO~ N03- N02/NTOT 

H+2S 
INC:REMENTJ 
TOTAL AMBJ 

H+1S 
INCREMENTJ 
TOTAL AMBJ 

H 
INCREMENT] 
TOTAL AMBJ 

H-ts 
INC:REMENTJ 
TOTAL AMBJ 

H-2S 
lNCREMENTJ 
TOTAL AMBJ 

0 
INCREMENTJ 
TOTAL AMBl 

CPPMl (PPM> <PPM> ~MOLE ~) 

0.003 
0.003 

0.004 
0.004 

(1. oo::: 
o.ooe 

0.008 
0.008 

0.008 
0.008 

0.007 
0.007 

. 
' "' ~ ... ,"~ 

o. 002 < •": o. (1(1(1 
... o4 ~ \ 

.. 0. 002" · :;.-, ~.0., 000 
~~ "';. ~ .... 

~ ' . . . 
f, ... , ".J >~" .. 

o. oo3 ~ ··· ·o. ooo 
0.003 0.000 

0.006 
0.006 

0.006 
o .. 006 

0.006 
0.006 

o. (I(IC;. 

0.006 

0.000 
0.0(10 

0.(1(1(1 

o.ooo 

0.000 
0.000 

0.000 
o. (1(1(1 

80.548 
82.062 

80.410 
81.921 

79. 36~. 
130.858 

79.334 
80.826 

79.010 
80.495 

77. 7:?:.7 
79.249 

N03-/NTOT 
(MOLE ~> 

0.450 
0.458. 

0.015 
0.016 

~0.009 

-0.009 

0.015 
0.016 

(1,414 
0.421 

1. ·?:~32 
1. 9t.E: 

S02 
CPPM) 

o.ooo 
OJ.~~ 

0.001, 
0.001 

0.001 
(1.001 

0.001 
0.001 

(1. (II) 1 
0.001 

(1.1)(11 
0.001 

~.t. .,., l 

:. 

S04= 
CUO/J13) 

0.001 
0.233 

0.0(10 
0.232 

0.00(1 
0.232 

0.00(1 
0.232 

0.01)3 
0.235 

0.016 
o. 2't8 

~ ':~ 

·. .· 
. . . . '·'~ :::f.~ ~i:; >·~.:~I:~ ·.t:;~::: :;···· ::-:;.l· ... .... . 

S04=/STOT , .. , 03 . . PRIMARY BSP-:-TOTA~ BSPSN/BSP 
~MOLE Y.> .... :. (PPM> ' (UG/M3) H0-4 M"!"l) , : .CY.> 

• I ~ • 

. . . , ,,, " . . . r , 
~ ,., .. ~,.~ .... .... :·;s,.. 

(1. 085 ·~0~'002 . :' 0. 041 
13. ao3 . • c:»ttO.~a ·~., 10.273 

~:.a.,:.~ ._~~. ~"'=j;·~ 

·;~ _;:;I~ .. ~:.:: 1~ 
~ .r,.?· .•. - \flf~· ·~ o. 009 . ~.,,~0. 003 . . 0 .• 066 

9.003 0.037 10.298 

0.0(;4 
5.29$1 

0.009 
5.304 

0.079 
5.37.2 

c). 3:37 
s. e.t.:/!1 

-0.006 
0.034 

-0.006 
0.034 

-0.006 
0.034 

-o. oo'=· 
(1.034 

o. 117 
.. 10. 349 

0.117 
10.:349 
,, 

0.117 
10.349 

(1. 1J. 7. 
10.3451 

0.001 23.728 
0.059 42.472 

o~oot 3.065 
0.059 .• 42.172 

. o. (1(11 
0.06Q 

0.001 
0.060 

Ct. 002 
0.060 

o. (1(1:3 

(1.061 

1. 287 
.41. 787 

3.063 
41.809 

22.383 
4~.117 

58.671 
43.435 

• '*;i. 

... 
' ' 

... 

' ~ ' 

\. 

\. 
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CUMULATIVE Sl.,.lRFAC:E DEPOSITION <MOLE FRACTION OF INITIAL FLUX) 

·S02l 
NOXJ 

PRIMARY PARTICULATE) 
S04J 
N03J 

.~· 

";-' ... +" 

... ;.<. " .; ~-. ·-
"" 

:• A ~.··.- . -
. 

0.0184 
0.0182 
0.0018 
o.oooo 
0.0000 

4 

·:: 

!~ -\ ', .. ;.f ~. ·<~: 
·:~:.'"~~-~. ~.;:-.:. 
~ .~ .... ..,., ·"'i·.·t·:~~.~ ' 

. sf .• ,. .. :"'.1~ .,. • 
·4~tih.J~ ·fio'l,.:'~ ~c 
~ ". ")!-.. ~F-: l~·~ ... ~..,'l.!l;··~ 

.. ,_• •"' . .. 

,.· ... 

.~· 

VlSUqL·'EFFi::CTS FO~ HORIZONTAL SIGHT PATHS 
> ·, ' ~ ' 

· • · 600 MW a.t Nenana 

DOWNWIND DISTANCE <KM> = 64.0 

" . PLUME ALTITUDE 01) ..• =~ 349 .. 
PLUME-OBSERVER DISlANCE -fKM> = : 97.6 
AZIMUTH OF LINE-OF-SIGHT = ~36.0 . . . 
ELEVATION ANGLE OF LINE-OF-SIGHT a 0.2 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 
SIGHT PATH IS THROUGH PLUME CENTER 

THETA ALPHA RP /RVO ., R\1 "-REDUCED 

59. 

YCAP 

6/21 

' .. ... 
.. 

J • ;l 
I . ::.• 

1• ~ • 

L· X Y DELVCAP 

42. 0.39 248.9 0.43 69.32 86.67 0.3171 0.3313 -0.29 

.!"""~-....... 

itlt £) 

~. . ~~·Q.·(<(.'!'·~~ 
?··· ... :1--1<"-f ,._ ·-· 

~ i;:- •~~·~.~ r 

~-:.,:,~, 1.._ -,~lf·, 
, ... !> :.;·>-. -~· .. 

<r ~' ... .. : .. 
... ,,,.. 
-~ 1; .• " ., 

Pli_IME V l SUAL FJ~J;~Te ;:,::;-. ;:.;.:,~ i i. UN f AL VIEWS 
OF THE PLUME OF WHITE~ GRAY, AND BLAC.( OB.JEGTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB.JECT DISTANCES 

600 MW at Nenana 

r-· .. ·--· ~-""• -... ........ ._, 
'•r•c:;: r, • .o:u•t. .1"'7l 

•• -t7Cl 
\ . /'),-~,-, 

'·' ~ '···. 
,..... ..-"" 

t; 
.... 

l .. 

. 
~ ~ 

!' ~" ~ / 
~ 

.. _!··~: ... ;~f-::.-:,· .::~~ •. 
.":.- ,..., :.:· .. ~ ~ ..-. . . 

\J) 
~ 

DELL C(550) BRATIO DELX . DELY' E(LUV> E(LAB> 

-0.14 -0.0044 0.9987 0.0004 o.oooo 0.3337 0.2294 

ill'·-'''·'·.-:) 
~.~It!:' 

'·'• ,,.. 
.-. •""! 

. .., 
.~ ... ": .t· .. i 1.: --i 

~ .r· .- 1 J<, ~;:. 
··::. /\i·~ .. t~~· 

•"J-:~· -,; ... ,.~~ .. -
.:\_~> l~ '!'_!,\!., ~:. .2' 
;, ~ .. . 

' .. .,~~:: 

,q 
-oJ 

8 

'. (,J ll 
'- ~-,...,-, • ..j '-' -~ ...... l 

~ 
" .I 

:r 

• .,. ~· • -<I I 

~·~· ft ,c: .t D 



h 
i 

(-~I[PLLllitiiBsEJC.,i DI«Iiiflf·E <~= Jiiilil:. liiiflj 
AZII'1UTH OF LINE-OF-:3IOHT = 336.0 
ELEVATION ANGLE DF LINE-OF-SIGHT = 0.2 
SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 6/21 
THETA = 59~ 

REFLECT: RP/RVO RO/RVO YCAP L X Y LIELVCAP 

1.0 
0.3. 
o.o 

0.39 
0.39 
0.39 .. 

.. . 

87.58 
85.74 
54.93 

• 

o,. 3250 0. 3327 
0.3158 0.3288 
0.3116 0.326S 

VISUAL EFFECTS FOR LINES 0~ SIGHT ALONG PLUME 

600 MW at Nenana 

DOWNl>JIND DISTANCE CKM} " . b4. 0 
PLUME-OBSERVER DISTANCE <KM> = 97.6 
AZIMUTH OF LINE-OF-SIGHT = 336.0 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 
SOLAR ZENITH ANGLE = 68.5 AT 1600., ON 6/21 
THETA LENGTH RP/RVO RV Y.REDUCED YCAP L 

59. # 

FOR SKY BACKGROUNDI . . 

-0.30 
-0.24 
-0.22 

X 

DELL C(550} BRATIO DELX DELY ECLUV> E<LAB> 

-0.15 -0.0046 0.9992 
-0.12 -040039 0.9988 
-0.11 -0.0035 0.9996 

~ 

' .. 

. ~ . 

'II!, .. 
k.'* .. ..- .•• e. ,..~ .... 

0.2162 
0.1973 
0.1911 

. '• 
. i. ' 

..,',.;-~~.:.,... ·.~.._ ......... ~ ... ~..:..;.,. ... 

Y DELYCAP ~·'DELL C~~5~0~. 
7
BRATIO ·:.'~EL.X . 

._ .. " • ~· • ; '>4 ;t .. ,. 

~ • J ·~~ .. 
. ·~· ... t. : ~. "' ' . - •. -~ -. 

"-~' 

.. .:i 
.,;..· .. _-~· 

10. 0 .. 39 248.9 0.43 69.44 86.74 
FOR WHITE BACKGROUND: 

Oa3196 0.3313 -0.28 -0.14 -0.0043 0.99~9 0.0003 0~0000 0.3035 0.2130 
10Q 0.39 249.0 • Oo42 71.35 87.67 

·.FOR GRAY BACKGROUND:. 0 .. 3253 0.3329 -0 .. 30 -0.15 -o.Q046. Q,9992'. o.ooo::t. o.oooo. o.3009.. o.2t64 

. . 

.. 
., 

. 10. o. 39 248.9 (t. 44 67.49 85.76 
FOR BLACK BACKGROUND: 

0.3159 0.3288 -0.24 
~· • - t ' ~.. ' ! ~ ·1 ' . 

~0.12 -o·.oo3s oe9~ea · -'o~ooos :· o~nooo .().2~!5e> o.19o7 . ·· .. 
t~· • 10. 0~39 248.9 0.45 65.83 84.93 o. 3116 

- • ' f ~ ..... 

~("~··1 '· .. -o.u -o.oo35 o.9986 o.ooo3 o.ooot 6.2826 o.t902 0.3269 -0 .. 22 

CONCENTRATIONS OF AEROSOL AND GASES COI\'TRIBUTED BY .. 
DOWNWIND DISTANCE <KM> -
PLUME ALTITUDE ( M) = 
SIGMA Y <M> -
SIGMA Z <M> = 
S02-S04 CONVERSION RATE= 
NOX-N03 CONVERSJON RA"fE= 

ALTITUDE 

H+2S 
INC:REMENTJ 
TOTAL AMBJ 

H+lS 
INC:REMENTJ 
TOTAL A1'1BJ 

H 
1NCREMENTJ 
TOTAL AMBJ 

NOX 
<PPM> 

0.002 
0.002 

o. (103 
0.008 

0.0(15 
Oa005 

> 6CJ0 MW at Nenana 

9~ •. o·.,.. .... 
349. -~ .. : 

3891. ' . ,• 
446. 

0.0498 PERCENT/HR 
0.3485 PERC:ENT/HR 

N02 
<PPM> 

NO::::- N02/NTOT N03-/NTOT 
( PPM> < MOLE /. ) ( MOLE /. ) 

0.002 
0.002 

0.002 
0.002 

0.0(14 
0.004 

o.ooo 
0.000 

o.ooo 
0.000 

0.(1(1(1 

0.000 

7::.:.6S2 
79.E:OO 

75.578 
81.887 

:::1. 8(10 

3. c):;:3 

0.556 
Oc c·02 

o. t)17 
0.018 

S02 
( PPJ'f) 

0.000 
0.0(1(1 

(1.000 
0.0(1(1 

0.01).1 
0.001 

804= S04=/STOT 
<UG/M3l <MOLE X> 

o.n10 
0.242 

0.0(13 
1). 235 

o. oo:::: 
0.235 

0.664 
15.:107 

o. 195 
13.044 

0.096 
:::.:385 

'-' .. -· ...... " ~' ' ' --,·-~-~~" ·~----- - -.. 

. .. 
, .... ,. .. 

• • ... 1(. 

~-... 

03 PRIMARY BSP-TOTAL BSPSN/BSP 
<PPM> . <UG/1'13> ( 10-4 M-1 > ~ (/.) 

-0.0(12 
0.038 

-0.002 
o. 0313 

-0. (l().l~ 
0. (1:3(:. 

0.041 
.10.278 

0.047. 
10.279 

0.07/ 
1 t). 3(U~ 

0.001 
0.060 

(1.(101 
0.059 

0.001 
0.059 

71.024 
43. 35•;> 

41.926 
·.42.644 

:2(: •• 120 
42 •. 851 
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ll. 154 1). (l(l , H-2S 
INCREMENTJ 0.005 0.004 0.000 73. 5'175 1.S95 TOTAL ANBJ 0.005 0.004 o.ooo 80.150 2.054 

·:;::-, 

p) 
0 

INCREMENTJ 0.004 (1.004 0.000 69.52E: 7.403 TOTAL AMBJ 0.004 0.004 o.ooo 758332 8.021 } ;, 

:) 

J 

:; 

~ 

...1 

..I 

"'"" ,..1 

~ 
··' 

... 

t 

. ~ . 
';:, . r' ~7~:: ·~ .. "" ""'. . ~...... ,_~ ~ ~ 

'- #.~ 

~· #<:_ '". 

CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX> 

S02J 
NOXJ 

PRIMARY PARTICULATE] 
S04J 
N03J 

0.0761 
0.0724 
0.0078 
0.0001 
o.oooo 

".,... . .... 

·~ • ·I , . ' 
J 

. . 

VISUAL EFFEC1S FOR HORIZONTAL SIGHT PATHS 
600 NW at Nenana 

.., DOt.JNWIND DISTANCE <VM> = 9(: .• 0 t 

PLUME ALTITUtiE CM) = 349. 
PLL11"1E-OB~.:•ERVER DISTANC~ <KM> = 76.9 

-' AZIMUTH OF LINE-OF-SIGHT = 819.8 ' . 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.2 
SOLAR ZENITH ANGLE" = /.:.E:. 5 AT 1600. ON 6/21 
SIGHT PATH IS THHOI.IGH F'Lli1'1E" CENfER 

THETA ALPHA RP/RVO RV %REDUCED YCAF' L X 

45. 

0.001 
0.001 

0.001 
0.001 

Y DELYCAP 

5:=:. 0.-:::1 24•;J. 3 0.:29 :::1: •• 77 94.64 0.8244 0.8402 -t) .. :;:;;; 

II~ 

( .. ,:~ • ... .£..._ • ._. 

0.013 
0.245 

0.047 
0.278 

1 t 

·, 

·4 ~-- ... ~ (~~ IP.! ..... 4 ~(I ()(~.·' ~· 
... , .. '*• . ,...-, .... 1~ u.~~6 to.~u~ 

0.463 
8.749 

1.675 
9.952 

'. 

-0.004 0.077 
0.036 10.308 

-0.004 0.077 
0.036 10.308 

_(!> ~ • .,_ r;:· 
t ~~ .. ... :~t-/; ~; .. 
• • • ~ "' .... 4 • 

• "". .-~t 41\ 
.... I. 

• '<; 1 
·~ J 

' 

t.r. .. : ~~ t.· l• ... . . . 'I;.~ ft11' 
.~;·.···-·''"} ·~ 
,( , .. '" ' ~ ':~~··. J "~ 
J -.v•. ' ' .. .. 
!.. ' 
:· Jt,. -: ~: ... r r ·.;-; ~ ~ 

,..~ )' -:~ - . 

~. 

"' . 

iiiiilii((lt)J -::1 ...... 
o .. o~.;..;; 4 -;.! • ..:~;::4 

0.002 
0.060 

0.006 
0.064 

.• 1 .. 

. . 
:~ .. 
' .i' .. , .. · 

h3.090 
43.398 

86.088 
46.581 

D~LL CC550) BRATIO DELX DELY E<LUV) E<LAB) 

-0.14 -0.0040 0.9974 0.0005 0.0002 0.4105 0.2668 
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PLUME VISUAL EFFECTS FOR HORIZONTAL VJFWS 
OF THE PLUME OF WHITE, GRAY, AND BI.A(.J( OB .. IEC:TS 
FOR SPECIFIC OBSERVER-PLUME AND OD!3ERVFR-CIB.JECT DI!-HANCF.•_:.; 

600 MW at Nenana 

DOWNWIND DISTANCE <KM> = 96.0 
PLUME-OBSERVER DISTANCE <KH) = 76.9 
AZIMUTH OF LINE-OF-SIGHT = 319.8 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 
SOLAR ZENITH ANGLE = 68.5 AT 160(1. ON 6/21 
THETA = 45. 

REFLECT RP/RVO RO/RVO 

1.0 
0.3 
o.o 

0.31 
0.31 
0.31 

0.80 
0.80 
o.eo 

YCAP L 
ft":~·~~ ~~ ~-. ~ 
... , "' "' 

89.&. 18 : •'f5. 24 
94. 4'3i&.. ~~3. 64 
a2·i.~~~:r·92~ 94 

• . ~\'ilL ..,,J 
.J.t-J .. ·;"~~ • 7~.-:~ ItA: 

X 

0.3304 
0.3230 
0.3197 

Y DELYCAP 

(1.3409 
0.3379 
0.3366 

-0.33 
-0.29 
-0.27 

VtSUAL'EFFECTS FOR LINES OF SIGHT ALONG PLUME 
.. ' ... 

600 MW at Nenana 

DOWNWIND DISTANCE ( KM > :c: 96. o·. 
PLUME-OBSERVER DISTANCE CKM> :a 76.9 
AZIMUTH OF LINE-OF-SIGHT • 319.8 

~ ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 
~ '-SOLAR ZENITH ANGLE = 68.5 AT 1600. ON 6/21 ' 

DELL C(550) BRATIO 

-0.14 -0.0040 
-0.13 -0.0036 
-0.12 -0.0035 

0.9978 
0.9975 
0.9973 

DELX DELY E<LUV> E<~AB> 
...... \ 

o .. ooo4 .. ··o.ooo1 o.3795 
O. 0004 · ~ 0 .f OOO.Q, . 0. 3805 
0. 0004 .· .J:J. .. 0002 ;~ 0. 3822 

~"i:;: :.: \,~·· 

0.2499 
0.2463 
0.2456 

~ 

~ 

~ THETA LENGTH RP /RVO RV Y.REDUCED . YCAF L·. X Y DELYCAP DELL C(550> BRATIO DELX DELY E<LUV> ECLAB> •• J. 

45. 
FOR SKY BACKGROUND: 

11. 0.31 249.3 
FOR WHITE BACKGROUND: 

11. 0.31 249.3 
FOR GRAY BACKGROUND: 

11. 0.31 249.3 
FOR BLACK BACKGROUND: 

11. 0.31 249.3 

0.28 87.23 

0.27 88.35 
I 

0.28 84.47 

0.29 E:2. 81 

i .d~ . ~: 
94.84 

95.31 

93.66 

~'2. 94 

0.3272 

0.3306 

0.3231 

0.3197 

0.3406 -0.33 -0.14 -0.(1(14(1 

o. ~:411 -0.34 -0 •. 14 -o. 0041 

(1. :3380 -0.30 -0. 1:::< -0.0037 

o. 3:3/.:.c. -t). 28 -0. 12 -(1. 00:35 

:l:CQNCEthRAT IONS OF AEROSOL AND GASES CONTR 1 BUT ED BY 
, -{_. ,t ',_. . --:T 
J . t •• ;; .. . .. t.oo MW at Nenana 

DOWNWIND DISTANCE <KM> = 
F'LUME ALTITUDE (Ml = 
SIGMA Y <M> = 
E:IGMA Z <M> = 
802-804 CONVERSION RATE= 
NOX-ND:;: CONVERSION RATE= 

ALTITUDE NOX 
\ r'PM> 

~-- t 

112. o· 
349. 

4418. 
4l;)(l. 

0.0849 PERCENT/HR 
0.5941 PERCENT/HR 

N02 
<PPM) 

N03- N02/NTOT N03-/NTOT 
<PPM> ' <MOLE %> <MOLE X> 

!;~t);~ 

<PPM> 
804= S04=/STOT 

(UG/M3> <MOLE %) 

o. 997;, 0.0004 

.0. 9978 0.0004 

0.9975 0.0004 

0.9974 0.0004 

./·"?r~_f.~ ·• ~:~ :/' 
'<~ , ~ '.rr.; .. \~., ;~ 

... _ .. •;o. ~· ..... 
•• ;.,-'" .. ~~:. -t~ ;~. ' ;· ~ ~ .. 

.. ,; .·.~·:..;~\-· .... 

0.0001 0.8t:l95 0.2558 

0.0001. 0.3819 0.2522 

0.0002 0.3804 0.2474 

0.0002 0.3811 0.2461 

0 ;; PF< J MAF\Y f'.~.!:i=·-1 OTAL BSPSN/BSP 
( i. ) <PPM> (1)1:_;,11=!) ( ii"l-·4 M-t > 

-~~ 
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"" 
i 
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"" I 
;.... 
j 
I , 
! 
! ..., 
! 
l 
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I 

~ lNl~NTJIIB O.Q .. 1ilirii'!·., t of~ 

TOTAL AMBJ 0.002 0.002 

H+lS 
INCREMENTJ 0.002 0.002 
TOTAL AMBJ 0.002 0.002 

H 
'!NCREMENTJ o. (104 0.003 
- 'TAL AMBJ 0.004 . o .. 003 

~-
I . ·-H-ts ' . ,;~ t-"' ~ • • • : .. 

INCREMENTJ Oa004 . '".0.-003 • .. 
TOTAL AMBJ 0.004 : .o. ooj ~: 

,';1 • ... ,. ...... , .. 
H-2S 

INCREMENT] 0.004 0.003 
TOTAL AMBJ 0.004 '0.003 

0 
INCREMENTJ 0.003 0.003 
TOTAL AMBJ 0.003 0.003 

. " 

ibm (l(l(~,;.:.:::.Jt~ wg 
0.000 76.:313 

o.ooo i~ ' l2(l 
o.ooo 80.350 

o.ooo 73.054 
o.ooo 81. 39(1 

0.000 72.897 
0.000 81.216 

o.ooo 70.819 
o.ooo 78.900 

(1.000 64.496 . o.ooo 71.856 

~ ·-.Z4 
7.603 

2.842 
2. t.09 

0.743 
0.827 

0.930 
1.036 

3.493 
3.892 

11. 28':-:l 
12.570 

CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX> 

""" ....c 

S02J . 
NCIXJ 

PRIMARY PARTICULATE] 
S04l 

' N03J 

0.1008 
0.0947 
0.0105 
0.0002 
o.oooo 

• I ' '" ; ) 
.\ :! l ... '·"\. ,.,._ .. - . . . 

~.· 
!i.-,, 

VISUAL EFFECT::; FOR HOHIZONTAL SIGHT PATHS 
t.oo MW at NE-nana 

DOt-JNt-JI ND [I I STANCE f Kt1) = 11 2. 0 
F'LLIHE ALTITUDE <H) = :=:49. 
PLI.IHE -OB:::.ERVE'R P.J STANCE O(M) = /:.'?J .. :;: 
A~ll1UTH nr: l JNF 

~·- oo....._u 
0.(1(1(1 

(l.(J(I(I 
(1. 000 

• . 
0.001 
0.001 

0.001 
o. 0t)1 

0.001 
0.001 

. 
0.001 
0.001 

o$ ill 
c).253 

0.010 
0.242 

(1.£)08 
0.240 

0.009 
0.241 

0.021 
0.253 

0.063 
0.295 

!• ·" ... 
r I .. ' . 

' 

lililiti06 .... 0. Oc- cfliilit• 
10.271 16. :::12 1). 0:38 

0.629 
14.949 

o. :328 
10.087 

0.372 
10.131 

0.882 
10.642 

2. t·41 
12.407 

• J, 

-0.002 
0.038 

0.042 
10.274 

-I). oo:::: (1. 066 
0.037 10.297 

-,; :;~~~ . ,' 

:-." •• .. ~· ... ".~Jft. ,.11, 

""·1· ..-.;. ·.-! !" ·;. ..... 
.... • . . u ..... !1: '"' 

-0.-003 r, ~ .•. l ,,: · · · o. Ot.(:. 
- • ·~· f.~ -o. 03Z , .. ~·JO. 297 

~ ~ ."*;; !;~t,.~ ~ .... ~: 

-0.003 
0.037 

-0.003 
0.037 

. 

·~ 

. ·-

0.066 
10.297• 

.0.066 
10.297 

.. 

~~~t(·:~· 
, l • ,.•,,A· ;, • , ilr ., ... ,. •• •••· .;f 1· '" ~'::· v:·~ ~~ ~ t. ::· 

.. 

.. ' 

~ .. 11)'::: ~i4. ~~~;;Jill 
(1.0/:.l 

0.001 
(1.(16(1 

0.002 
0.06(1 

(1.002 
0.060 

0.003 
0.061 

0.007 
0.066 

f 
' 

!.·1/i.·,: 

., 
~ 

~ ·-' ,... # 

'· 

44. f•,£(J 

b''i.l. 96.:;: 
4~:. :!132 

54.854 
42.967 

57. 5'148 
43.074 

76.557 
44 ... 285 

90.726 
48. 09(:.-
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DOWNWIND Dn::TANCE <KN> = 128.0 
PLUME ALTITUDE <M) = 349~ 
SIGMA Y CM) = 49.28. 
SIGMA Z <M> = 512. 
S02-S04 CONVERSION RATE= 0.1039 PERC:ENT/HR 
NOX-N03 CONVERSION RATE= 0.7275 PERC:ENT/HR 

ALTITUDE NOX 
<PPM> 

N02 
<PPMl 

.:,,t'i,l. ..... ~ 
.,. .. "" ..... ~t._ /' ~" 

N03-
(PPM> 

N02/NTOT 
(MOLE 'Y.) 

N03-/NTOT 
<MOLE 4> 

U> ··~ 'i, 

~.-. · . H+2S .,. '".. . ... ~- ....... . :, 
"M ~'-" ....... ~ . 

~ 

~ -

INCREMENT] 
TOTAL AMBJ 

H·HS 
INCREMENT] 
TOTAL AMB:l· 

H 
INCREMENTJ 
TOTAL AMBl. 

0.002 
0.002 

.::~ .. , 

.. ·;o:ooz~ . 
~.o~ ooi··:·. · . . ; :;:. '~ ~~·;.''· ·~~}:. : 

..• o. 002 .o. 002 .. 
.o;oo2 '· ·A. o. 002 .'.\ 

··. 

0}.'003 
. 0.,003 

0.003 
0 .. 003 

H ... Js 
INC:REMENTJ 
TOTAL AMBJ 

. •,.. .... 

0.003 
0.003 

H-2S ·"'.. . 

0.003 
0.003. 

INCREMEN'fl, :: O. 003 : ... ·~. O. 003 ' 
TOTAL AMBl ' 0. 003 .: ..... O. 003 v 

0 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o. (100 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
··o.ooo·· 

INCREMENTJ 
TOTAL AMBJ 

. 0.003 
... 0 .. 003 

0.002 (·. . o. 000 
; o. 002. o. 000 . . · .. 

.. .. . 

64.200 9.688 
73.497 11.091 

68.733 4.133 
78.686 4~ 732. 

70.548 1.584 
80.763 1.813 

. . . 
70.376 1.789 
80.567 2.048 

68.093 4.594 
77.953~ .. - 5.259 

61.223 
70.089 

13.022 
14.908 

CUMULATIVE SURFACE DEPOSITION JMOLE FRACTION OF INITIAL FLUX> 

S02l 
NOXl 

PRIMARY PARTICULATEJ 
~:04J 

N03J 

0 • 1241-tr:•:{t: .,.; ~· · 
0. 1153''; ·:·I· .\. 

·•0.0132:·- . 
\' ~ • .: .,.. #< 

0. 0093 !,:~ -:.· ..... · 
0. OOOQ hl- • . •:-.-: 

-~ . ~ ~~· ·• . .. 

802 
(PPM> 

o. (1(10 

o.ooo 

o.ooo 
o .. ooo .. 

o.ooo 
o.ooo 

0.000 
0.000 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

~ 

504= S04=/STOT 
<UG/M3) (MOLE 4> 

03 PRIMARY SSP-TOTAL 
· . (PPM> <UG/M3> < 10-4 M-1) 

~- ~-t"···' .. ·~srli 

BSPSN/BSP 
<%> 

0.029 2.163 
0.261 18.505 

,; 

• 1- ~~.,~' ·--~~.*j.~~"~l. .. ~.~ 
• "Sf~ l• ". .,.~'""' -~T . '!J":f ~ • . . .......... <~J-- J... i 

-~· ' ., ., .... 
-o. ~~::)~·('ti!_ o. 037 o. oo4 
o.~Q3a:·.:~. '.flo. 269 o. 062 

fj~~; :;:,.;~ ..... :: 
• . ...... ')"*;"'/": •• 
., •• 4 • .·,_ •• ,. <!' .. 

4: 

88.929 
45.280 

o.ot5 1.oso · ,;· ·-o .. oo2 
0.247 ... 16.741' .. : .. 0.038. 

. 0. 039 ' ' . 0. 002 79. 594! 
10.271~ . 0.060. •, '43.883 

0.012 
0.244 

(1. 013 
·~:245 ,, . 

(1. 565 .... o. 003 
11 • 790 : ,l 0 .. 037 

~ . 
~· .. 

.. ... !;·, ~.. 4 -.. 

0.614 -0.003 
11.840 o. 037 

0.057 
10.289 

' ~~ .. /::! ll • 

.. 
0.057 

10.289 

0.002 ,67.723 
.0,960 43.435 

,i !., .. .. '".t!··· 

0.002 . 69.509 
0.060 43.538 

• 't . • ··_ • .. ··.: • ~ • · ':'. \\{ - · · . :; . .• :- •. :.Y .;. 
0.0~5 .; ·. J,179 ;:'l"p.Q03.:'': -0~057~~;.~~:.;.:~~.003 ···>·81~416 
o.257. . 12.413 :~·-:·.to .. ll37 .. :.-:10~289.:. .-:o.10o62 · ·~: 4.fj.704 

0.065 
0.297. 

3 ... 104 •·- -o.oo2 .... o.os7 .... o~ova . 92.019 
14.362 ·';,. 0.038 ·.· . .':'10.289 .~;,.; Q .. 0~6. ~~ '-46.332 

.· 
' 

. ' .. . . 

.. 
-,. _;~,, ~::_.::· ·~:··~·::. .' · .. :~~· ~:~:.< ·:\ -· ·:~·: -~;.~~ : .. ~:.>~.::.<~·. ··~·. 

;oo, • "'.;, .... 

~ . ..• ... 
' . 

' ....... .... 
·~,.'J1·~.j,;b~· ~ .. :~:;!;. .to': .... ~~··· .... _... ..... .... 
~,,.~ ~ T :~~· ' . \~' 
. -.~:;~ ·,~.. ·.! '-~t(.. : .... ·~ 
.1N-Jf! ~~" •,- !1,..~1:!1'"\;!· :·· 
• !~*·~'~1/~ tt! ( 1~-~ 

"'*·· . '!;~,.~; ~ J ~~~ .... : ~ 
.~! t•-'ti1:t t.~ . ·. ': 

p ~tt 7il,tt ~,_,,..~,.t ..• 

. ";.· 

; I· '• .. .. -
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•• t 
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VISUAL EFFECTS FOk HORIZONTAL SIGHT PATHS 
600 MW at Nenana 

DOWNWIND DISTANCE' <KM> = 128.0 
PLUME ALTITUDE <M> = 349. 
PLUME-OBSERVER DISTANCE CKMl = 65.9 
AZIMUTH OF LINE-OF-SIGHT •~'~295. 4 
ELEVATION ANGLE OF LINE-OF-$1GHT = 0.3 
SOLAR ZENITH ANGLE = . '68~:5l., AT 1600. ON 6/21 
S!GHT PATH IS THROUGH PLUMEf,e.ENTER 

.... '!···~'::·' 
THETA ALPHA RP/RVO , RV Y.REDUCED YCAP 

26. 

L X Y D~LYCAP 

83. 0.26 249.3 0.29 125.49 109.11 0.840Y 0.3522 -0.28 

• 

~- ··: . . ... 
'• 

PLUME VISUAL EFFECTS FOR'HORIZONTAL VIEWS .. OF THE PLUME OF WHITE. ORAV~ AND BLACK OBJECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

600 MW •t Nen•na. 

DOWNWIND.DISTANCE CKM> = 128.0 
PLUME-OBSERVER DISTANCE <KM> = 65.9 
AZIMUTH OF LINE-OF-SIGHT = 295.4 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGLE= 68.5 AT·1600. ON 
THETA = 26. ' 

6/21 

REFLECT RP/RVO ROir-<VO . YCAP ~:J~ . . L X y [IEL YC:AP 

1.0 0.26 
0.3 0.26 
o.o 0.26 

0.80 
0.80 
0.80 

126/48:. 109.44 o. 3448 o. 3523 -0.28 
122:72. 108.18 0.3399 0.3505 -0.24 
12f.11 107.64 0.3377 0.3496 -0.22 

VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

600 MW at Nenana. 

DOWNWIND DISTANCE <KM> = 128.0 
PLUME-OBSERVER DISTANCE: O<M > = 65.9 
AZIMUTH OF LINE-OF-SIGHT = 295.4 
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 
SOLAR ZENITH ANGI_E = ~.:::. 5 AT 11;.(10. ON C./21 

DELL C(550) 

-0.09 -0.0024 
-0.08 -0.0021 
-o.oe -o.oo2o 

. : ~'"'~lt •. . ~ . • . 
;,_o~o.:'~><>" ... .., ~I~ t •""' 

k~\,.~:.·-·'1 ,~·.J(:;t-:,. • .. ~! 
.~zt:·" ;.~-- ~ =\· J~~: ...... ,. 

-, .. r.t tA.t'-:.:21•' }k' . 
~ ... :.~ ~- . 1'~ -~ _j', 

~f~~ .. :~~~~j~:\:.;; 
DELL CC550) BRATIO DELX 

.. 
DELV -E<LUV) E<LAB) 

~ .. ~ -
-0.09 -0.0024 0.9958 0.0005 0.0003 0.4801 0.2991 

• l . . 

. . 

BRATIO 

o. 99e·2 
0.9958 
0.9956 

' 

. ' 
"' . ' . .. J.'"" 

. .. 

.~~ t • 

"" ~,.' 
..... ,, 

. ...:~ 

.•.. "" 

( . 
,.· 
·~~· . . : 
f _.I .. 

'! .. Jf< 

. . .. 

.f _::·~~ .··,; ~ ,._ 

' . 

.... 
6 • • ... < ~ 

,...~ .. " .. :: " ;_ .:; ....... 

.r-~ 

........ 

.· . . ,, 
.·· -~ . ~' ~ 

' ., 
'\ "~ .. 

• l: ~· j <•, If 

,. .. ,. •• '\.. 1·"' 

· .. t ._'1.;;·..... ~ ~ 
' ~ ·'~--.: ~ ..... ~£-. ·J!.\.4 t' - .. 

. Dfilz!X· ::-:•;· PffLY E < LUV > 
"t j""-'• 'f' .. ; ... ,.._ 

~ • Of~"'~~,·· .. ) 

O.QQQ~.:0~00C2 0.4488 
0. 0005 •. o .• 0003 .:<.4615 ... .. . 

0.46.77 0.0005 0.0003 

I • t 
~ ~ ;.' ·~ 

• ·~·~ .:: •J· ... ··~; •• 

'. 
E(LAB) 

0.2807 
0.2868 
0.2899 

. . 

. ... 

THETA LENGTH HP/RVO RV 'l.REDUCED YCAP L X Y DEL.YCAP DELL (:(55(1) BRATIO DE::LX DELY E(LLIV> E<LAB) 
26. 
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FOR WHITE BAC:.<iiROUND: .. ·-
·~ 1,..,~ 1~· ,.~,. 

'~:lp!ll:,~ 2. J!ll!!'ll:.~ (~ :• f.::~.:_ C• 

;J 
LV 

12. 0.26 249.4 0.25 126.58 109.47 0.3450 
FOR GRAY BACKGROUND: 

12~ 0.26 249.4 0.26 122.70 108.18 0.3400 

0.26 1~1.04 107.61 0.3:.::77 
FOR BLACK BACKGROUND~ 

12. 0.26 249.4 

HISTORY ·oF PLUME PARCEL AT [tOWNWINO DISTANCE = 1.0 KM 

PARCEL 
AGE 
CHR> . 

O!l 

·. 

'I • 'n 

·. 

LOCAL 
TIME 

l600 

., 

.~ ... . * ~ 

• , .... • .1; .. tr .. .. 
{ 

·:· Y·' 
~-.. .. ·:~· ~ ~,.~ 

.. ~ '"1t.., ~ .:, 

... ;S02!.!fO-S04= CONVERSION RATE ( Y./HR) . ..; ~. ... . 
i ....... .. 

-... :.., ... ~ ....... ~"\~ ' 

) '/H+2S ·:.H+ 1 S H H-1 S H-2S 0 
. 

O.~O:·O~OO 0.00 0.00 0.00 0.00 

.... • 
.. 

• ~ T ~ .,. 

..... ,.. 

HISTORY OF PLUME PARCEl AT DOWNWIND DISTANCE ~ 2.5 KM· 

PARCEL 
AGE 
<HR> 

0.1 
0.1 

LOCAL 
T!ME 

1555 
te:.oo 

. 
") ". ·. 

S02-TO-S04= CONVERSION RATE ('l./HR> 

H+2S H+lS H 

o.oo~ .a.ob 
~ 

o.oo~ o~oo 
\1: • . . ~=;~~· :. 

•. . 1 
.. ;.._ ... , 

o.oo 
0.00 

H-1S H-2S 

o.oo 
0.0(1 

o.oo 
o.oo 

0 

o.oo 
0.38 

HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = S.O •<M 

PARCEL 
AGE 
<HR> 

LOCAL 
TIME 

602-T0-804= CONVERSION RATE <XIHR> 

H+-:?~;:; H+ 1 S H H-1 !:: H-2•:: (I 

lliiiii!' ·:•9 liiil[.. · "?.""i ~·· . 1"::"•~·:·Hy:::r~ <:)O::Jf:.~· (J(IIiiiilld(''.l tH-")Z' Cl ,,......,.3% n ~=-.... ~ ·. • __ ..... ' ' • - " ~ ...... . .-.r , . • .. ... ... • " • 1 ' ~ .. . ' 
' - - • • ' • 0~ • "" -)1- ' • it .. • ' ' - 4 " 

o. :.::524 -0.35 -0.11 -0.0029 0.9964 0.0005 0.0002 0.4560 0.2886 

o. :::5(15 -0.31 -0.10 -0.0027 0.9961 0.0005 0.0003 0.4626 0.2909 

0.3496 -0.29 -0.10 -0.0026 0.9960 0.0005 0.0003 0.4661 0.2923 

~~.i:~ ·~~ / .... . ~ I 
..... ' . .(4-- ·: • 

NOX~TO-HN03 CONVERSION RATE < i'H~i~!f;.~t.~~ 
H+2S H+1S H H-1S H-2S 

·r~· .. ~ -,:: -~ 
·r -*··!·~·. . ~:·~

.. t\\Q.~~ · .. 1'.:~·~ :: ·~t(. 
. .:· -~ 

o.oo o.oo o.oo o.oo .o.oo 0~00 

:--

... 
,. l'', 

.. ,, i 

I •• . ' 
• ! . ·~ 

.. ' 

'II"• ~... ... 

1 ·,.; : 

: ~ i·-

. . 

·'~· ... ~. . 
'· .. · 

~ .. ..;,.: '. :t·~": .. • . . ' . t' 

...co ...... . 

·' 

"'· 

. 

.,. .. .,. .. 
. . "'· ...... .. 

~"''i "t 
•· . t .. • 

;. • ~'l-1~ ~"' .t ... "t> J 1.1;H•t *' 

~···· ....... ,. .. ·· ... 
., • ,1 ~ .. "' . .- . ·~ 

~ • • 'f • £. ~ . -*:~f> 
..... !' 

'}' ........ 
'· w 

NOX-TO-HN03 CONVERSION RATE (%/HR> 

H+2S H+1S H H-15 H-~s 0 

0.00 
o.oo 

o.oo 
0.00 

o.oo 
o.oo 

o.oo 
o.oo 

O. QO.tr·)Q. 00, ... 
o. 9,0''!:'' 2~h5.i 

"t ~ .*' .: •• 1.':- 't. ..: 
., ... · •.. ' ' u ~ • "'*f 
·,~.;.11 .... , k•, il :·.,. 

!"1·· / -~" ·';" ... 
~.~~~.~~:.~~~';;~~.b .. ·~~' 

NOX-TO-HN03 CONVERS:ION RATE < %/HR) 

H+2E: H+iS H H-H:; H-2!~: (I 

... 't ~.:.. ~.. ;. • ..... ..;.'<; .,,:_ 

; 

·. 

.. 

~· ~ 

... 
·~-·1 • I. 

.• 

.. , ~ 



~-~-.-.~·· i 

l 
l~ ,, 
i 

"~-~"-l:t . 
' 

t:::. 
ll. . J 

~ l f;' 

j_; •• t '. 
J, • 

l :. 

! , .I 

~. 

1 

I 
I • 

'\ -. 
I,: 

,,. 
I, •.i 

1 •• 
:t,) 

~~~ 

~j~ 

,,, 
~ tv 

-~~ 

~ ,..... .. Jillll!' .: llllf" . ~&::: .-. . _.1 ~ .1 .... ··-- .. 
0.8 1600 

~:·. (I?EW o. I?'L Z: o. (h~. <10 ~ .. 1 
0.00 (1.0(1 0.00 c). on 0.00 (l. :38 

.. , . ,. 
,:~'· :l-5(~ .. ~· •. J 

·:A.~··~.~."'·,.. J_l.i 
'I •. • :} .• ;:._4 .... .. ~::tf .... 4 ·. ~7t' :{ ~ li 
. .~·-):1 ~'! :n.l.,"" • 

·~ .. :· .!t! • ... ,~_1·,· ~t: 
... ,ir.'t ~.{ 

HISTORY OF PLUME PARCE~ AT DOWNWINO DISTANCE • 10.0 KM 

PARCEL 
AGE 
<HR> . 
0.1 . 
·o.1 
0.3 
0.5·. 

;J 
~ 

LOCAL S02-TO-S04~ CONVERSION RATE (%/HR) 
TIME 

- H+2S 

1531 ..... o.oo 
1536 o.oo 
1~44 o.oo 
1600 0.01 

.. 
·~ <J.,t. 

. . 
'· 

.. 

H+1S 

o.oo 
o.oo 
o.oo 
o.oo 

H H-1S H-2S 0 

o~oo o.oo o.oo o.oo 
o.oo o.oo o.oo 0.45 
o.oo o.oo o.oo 0.43 
o.oo o.oo o.ot 0.38 

HISTORY OF PLUME PARCEL AT DOWNWiND;DISTANCE = 64.0 KH 

PARCEL 
AGE 
<HR> 

0.1 
0.1 
0.3 
0.5 
3.3 

LOCAL 
TIME 

1243 
1248 
1255 
13!! 
1600 

• ... z 4 

~ ~ ~· 

-~· S02-;ro+,SOft-= C:ONV.ERS I 6N RATE ( ;.; HR > . ·• . ..- ... 

H+~S : H+"i s H 

o.oo o.oo 
(1.00 0.00 
0.(10 o.oo 
0.01 0.00 
0.03 o.oo 

0.00 
o.oo 
o.oo 
0.00 
o.oo 

H-1S H-28 

o.oo 
0.00 
o.oo 
o.oo 
0.0(1 

o.oo 
o.oo 
0.00 
0.01 
0.03 

0 

0.00 
0.55 
0.52 
0 .. 47 
0.05 

. . . -.. . . ... ·. ·: . . .. .. ~ . . . 

iiiliii.'! 0. ,jijii!',_,. O(iihJ. 00 ~0 ~ 
(1.01 (l.(l(l o. (l(l 0.(1(1 0.01 

~'"'; ~ ··--
2.65 

'":·' • _v~, .,, .... ~·,.. 
• ;;r-:•. ,;. ~- ;f·· 
•.w::,, "' .. .-.iri:;.t· ~..... •, 
;'{•\.'/'~j•' .· ~:« • .. 1i"i:..-·~ "';,J..rt:1· :.r~ 
; ,\t~r t:~/l :,~f~\ ·· 

.. :J'~ ~_ .. :, ·• ~ ...... !!/~: .1. 
'\ f ,t '!'ijl.-; .. ~ ~·: 

Fa . --it! -m 

~_\ . 

.. , 

NOX-TO-HN03 CONVERSION RATE (%/HR> 

H+2S H+1S H H-lS 

0.00 o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
0.01 o. o·o', o. 00 o.oo 
0.05 o. oo." ·o. oo .. o.oo 

. 
' ' 

.. ~ 

.. ;. . 
... :..~ .... 

NOX-TO-HN03 CONVERSION 

H+2S H+1S H H-lS 

o.oo o.oo o.oo o.oo 
0.00 o.oo o.oo 0.00 
0.01 o.oo o.oo 0.00 
0.06 (1. (11 0.00 0.01 
0.21 0.02 0.01 0.02 

H-2S .. 
o.oo 
o.oo 
0.01 
0.05 

. . 
' !·:· : '+ 

• ,..,. 

0 . 

.o.oo 
3.19 
2.98 

·}. 

.. 
•', 

~ .~"' ;. . I .,.J • .!'. ~ ' ,.,.., 

2. 65 ... ~ ~. ··.. . 

'· .. '' . . : .; _ S:." •>; :;. _: c!c, • ;~ 
· .. ~~ ... .. 

:. : . 
'-~ ·.,· 
·."- i' ••. 

..... 
.: J ··.:'. >J .. ,:.. ; : '\5 
. ._ ~ . ~ -,.;. . .._"\.,,._ 

. . f • . • f• ! ... · .......... ... .. (~ .. ~ ·.. ·: :·.~ '...... ,;.:. -~ ·~ .. :'/·.:' . . ;:, ·,?... ....·~ ~ 

"-"'' ~ . 
"' 

£,' I, .. 

• ..t ~. f...-_ 'f.. • " 

,.. 4iJ ~·} .ll: ~. ..,-.,_.~~· 1., ~- '4 rt' _ 
t.~·"t' •. ,_, ... .. ., . 
~i$1~~- ":·:.• ,·,. 

RATE.·. C 'X.J"fl.}, ·. 
J' "' J :, • #"·',(r, 

,. . ~:"' a. ; .. \ 

H-2$';'\~'i<'q '· .! • 
;\: ~ '·.· . .. 

0.0() 0.(10. 
o. ;)(l 3.84 
0.01 3.64 
0.(16 3.:31 
0.19 0.38 

.:t 

·-~' 
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(]' ~.~---
1 ··; 

•. J 

4 
:! .......... 
:~ ! 

0~, t): 
·;·:::i 
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J••. 
,• l ; 

l 
{ 

f 

~· 

~ 

' 

.. 
l~J 

1.) 

l';) 

J•) 

~l,i 

~~.; 

;J 

i 
#',.; 
i 

l 
! 
~~,.; 

1_, 

&llf' 
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.~ ~ -lllliiiiilill" ~~- ~._ .. :_.., ·~·-

PARCEL LOCAL 
AGE TIME 
<HRi 

0 .. 1 
o. 1 
0
. .... 

o.,:i 

0.5 
3.3 
5.0 

1103 
1108 
111C. 
1131 
1420 
1600 

·-r ~- ~ ~ ~iii'!! 
S02-TO-S04= CONVERSION RATE (X/HR> 

H+2S H+1S H 

o.oo 0.00 
0.00 0.00 
0.01 0.00 
0.04 o.oo 
0.15 0.02 

:·Q.16 ·0.09 .. 
f ... ·,.; 1 ••• tr:·· ~ . ...,.. s,llt 

. ~ ... -.~ ........ ··-:-

·· ... : ~:'~\: 

o.oo 
o.oo 
o.oo 
0.00 
0.01 
0.05 

H-18 H-28 0 

o.oo 
o.oo 
o.oo 
o.oo 
0.02 
0.05 

o.oo 
o.oo 
0.01 
0.04 
0.14 
0.05 

0. (II) 
1. 91 
1.87 
1. 8(1 
0.27 
0.05 

HISTORY OF .PI;.UME PAR(,~EL AT DOWNWIND DISTANCE = 112.0 KM 

~ 
\f\ 

PARCEL 
AGE 
<HRI. 

0.1 
0.1 
0.3 
0.5 
3.3 
5~~. 

5.8 

LOCAL 
TIME 

1013 
1018 
1026 
1041 
1330 
1510 
1600 

S02-TO-S04= O~!NVERSION RATE (%/HR> 

H+2S H+1S H 

o.oo. 
o.oo 
0.01 
0.06 
0.22 
0.47 
0.17 

.. -.'~ ~-

'l ·i~(;. 

"' 

o.oo 
o.oo 
o.oo 
0.01 
0.03 
0.28 
0.14 

o.oo 
o.oo 
0.00 
0.00 
0.01 
0.15 
0.08 

H-18 H-2S 0 

o.oo o.oo 
o.oo o.oo 
o.oo 0.01 
0.01 0.06 
0~03 0.20 
o. 15 (1. 15 
o.oa o.o9 

o.oo 
2.6(1 
2.57 
2.52 
0.41 
0.16 
0.09 

I ' 

HI STORY OF PLUME Pf.)?.C:EL AT DOWN.W I ND • DISTANCE = 1 28. 0 .(M 
I! 

PARCEL 
AIJE 
<HR> 

o. 1 
0.1 
(l. ~: 

0.5 
3.3 
5.0 
5.:3 
6.7 

LOCAL 
TIME 

923 
928 
5''86 
951 

1240 
1420 
1510 
1600 

802-T0-:304= CONVERSION RATE (/./I-IR> 

H+2S H+lS H H-18 H-28 0 

o.oo 
o.oo 
0.02 
0.07 
0.24 
0.69 
0.33 
0.19 

o.oo 
o.oo 
0.00 
0.01 
0.03 
0.40 
0.27 
0.17 

o.oo o.oo 
(1.(1(1 (1.(1(1 
(1.(1(1 0.0(1 
o.oo· o.ot 
0.02 (1.(13 
0.22 0.22 
0.16 0.1(:. 
0.1(1 O.lO 

o.oo 
o.oo 
0.02 
0.07 
(). 22 
(1. 22 
o. 1(:. 
(l. 11 

o.oo 
2.70 
2. t.S'I 
2./.:.8 
0.46 
0.25 
0.18 
o. J2 

iiiiilii: iiii!: iiiiif iiiii£ iiiiiii[: 51: 
NOX-TO-HN03 CONVERSJON RATE (%/HR> 

H+28 H+18 H 

o.oo 
0.01 
0.07 
0.30 
1.02 
1.09 

0.(1(1 
(1.(1(1 

0.01 
1). 03 
0.18 
0.65 

o.oo 
o.oo 
0.01 
0.02 
0.06 
0.35 

H-~8 H-2~; 0 

o.oo 
0.00 
0.01 
0.03 
0.13 
0.35 

o.oo 
0.01 
0.07 
0.30 
0.95 
0.35 

. 
e. 

0.00 
18 .. :35 
18.08 
12. (:.2 

1.08 
o .• 3b ~ .• : 
l ,.. ., .,""." -· . (•. ~ 

,, j ... . '. t' 
;:~:; ~·~:·:~.~<~ 
~ .. - ~t!l1~ :·,,. :: :; 

''\"' h:.t.\1 •;.t. ; ~--

.· 
NOX-TO-HN03 CONVERSION RATE C'Y./HR) 

. 
H+2S Ht~s· H 

o.oo 
0.02 
0.10 
(1.44 
1.53 
3.31 
1.20 

o.oo 
o.oo 
0.01 
0.05 
0.20 
1.96 
1.0! 

o.oo 
o.oo 
0.01 
0.03 
0.10 
1. 06 
0.59 

H-1S H;2S 0 ... . ~. . . . 
o.oo 
o.oo 
0.01 
0.05 
0.20 
1. 06 
Oo59 

\ . 
o. 00 .. o •. oo ..... ; .. 
0.02 19.17 
0.10 17.98 
0.44 17.66 
1.42 2.89. 
1. 08 1. 15 "' 
().61 ., o. 65 

··~ ""Jt' ' ~ '·1 #!f'"• ~ • -~~ 
....... i:f-)fi ·~ 1 .. 

. ''t . 'l'~ ""!i. I \'.• •f ,, ~ 
:: .. ,-~...J, :-.ir·<-. · ~ . 
:··~~·~:: .;:~t· .f .. 

' ·~ ..... t 
',._ ;., ~~ E • 

'· J} \ .f. .. t ·' 

NOX-TO-HN0:3 CONVERSION RATE C%/HR> 

H+28 H+1S H 

o.oo 
(1.(12 

(1. 11 
0.47 
1. t.8 
4. ::a) 
.. -. .-...... ..:.. . ~:..·~ 
1 "::=:5 

0.00 
0.00 
0.01 
0.05 
(J. 2~: 

2.83 
1. 91 
j. 1::.: 

0.00 
(1.(10 

1).(11 
o. (1:3 
o. 11 
1.5"2 
1. 12 
f). 7~: 

H-18 H-2S (I 

o.oo 
o.oo 
0.01 
0.05 
1),.22 
1.52 
1..12 
0.73 

o.oo o.oo 
0.02 18.93 
o • .11 18.::::6 
(1.47 18.76 
1. 56 3. 22 
1.57 L 72 
1.15 1. 27 
(). 75 (1. E:3 

-~z.: ''''''"''''"'""' ~,, 

- -·!: . .. ..... '· 

. • 
"t; ~ • 
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L• 

-11t 
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·, 
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' 
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;J 
G" 

i 

SKY BAe•m~OUND 

NX 

DISTANCE (}(~) 

REDUCTION OF VISUAL 
RANGE (~) 

BLUE-RED RATIO 

PLUME CONTRAST AT 

~- . .. . :? 
.... ~ .. ~. , ... ~' 

! • -~~. ~ .1' ~3,;.,!· 
~f t\ ~~.·~J ' :t 
~:· l·~"·" f\~~ 

·'~~~t~ "'!•ft\:• 

o. ·192:'' 0';641 

3 

G. 

0.9$1'1 

PLOT FILE VERIFICATION 

OBSERVER-BASED DATA 

4 5 6 7 8 

lOr• 64. · 96. 112. 118. 

1o109 0.430 0.287 0.278 0.288 

1. 000 · 1. 000 L OC.O 1. 000 O. 999 0. 997 o. 996 0. 996 ... 

o. ss MICRONS . -o. 002 -o. oo3 -o. oo4 -o. oos -o. oo4 -o. oo4 -o. 00:3 -o. oo2 , 

PLUME PERCEPTIBILITY 
DELTA E<L*A*B*) . 0.095 0.13l. ·0.186- 0.237 0.229 0.267 0 .. 285 0.299 ... 

. ... 
I'., 

WHITE BACKGROUND .. ,, . 
. ·, 

NX 1 2 3 4 . 5 6 7 a •.· . . 
DISTANCE <KM> 1. 3. ·rii., 10. 64. 96. 112. 128. 

REDUCTION OF VISUAL 
RANGE {%} o •. ooo o.ooo o.ooo o.ooo o.ooo o.ooo 0.000 o.ooo 

BLUE-RED RATIO 
1,004 1.002 1. 002 1. 001 0.999 0.998 (1. 997 0.996 

PLUME CONTRAST AT 
0.55 MICRONS -0.003 -0.004 -0~005 -0.006 -0.005 -0.004 -0.003 -0.002 

PLUME PERCEPTIBILITY 't- _. 7; 

DELTA E(L*A*B*) (1,125 0.,15.5 0.208 0.259 0.216 0.250 0.267 0.281 
't .. ~; ~- ~ . . 
"\'!!:• .. •• 

·~ . 
GRAY BACKGROUND .. . ... 

NX 1 2 3 4 5 6 7 e 
DISTANCE <KM) 1. 3. 5. 10. 64. 96. 112. 128 .. 

REDUCTION OF VISUAL 
RANGE (/.) (1,. 000 o.ooo 0~000 0.0(10 0.(1(1(1 o.ooo 0.000 o.ooo 

BLUE-RED RATIO 
1. 00!) 1. 000 1 . (1(1(1 1. 000 0.999 o. 9''il7 0 .. 996. (1.99/:.. 

PLUME CONTRAST AT 
0.55 MICRONS -Oo~01 -0.002 -0.003 -0.004 -0.004 -0.004 -0.003 -0.(102 

PLUME PERCEPTIBILITY 
[IELTA E<L~A*B*) o. os:;: f). C)8f.: (1. 127 o. H;.:::: 0.197 o. 24/:.. (l. '.2t..'?.J «) .. 2E:7 
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BLACK BACKGROUND 

NX 

DISTANCE CKM) 

REDUCTION OF VISUAL 
RANGE C%) 

BLUE-RED RATIO 

PLUME CONTRAST AT 
0.55 MICRONS 

PLUME PERCEPTIBILITY 

iliii:' ~ ~ f'"~~;: '""\ ' .. 

. . 
-~: . • ~;;. ~·:.,. ~ .. ~_~i~ ; 
1.J~l , .. ~ ~ <·-: :;? ~-~·. :.: 

1' ·:~;·~ .. ·3.' 
~. •.. ~t-; ~·-- ....... '\ 

. ~ ..... ~·J • . "~ 

o.ooo o.ooo 

3 

5. 

o.ooo 

4 

10. 

0.000 

5 

64. 

o.ooo 

eat: 5wi ..,.,.,,...,,<c~.iO ,q 

~-!: 

'6 7 8 

96. 112. 128. 

o.ooo o.ooo o.ooo 

0.998 0.999 0.999 0.999 0.999 0.997 0.996 0.996 

o.ooo -0.001 ~0.002 -0.003 -0.004 -0.003 -0.003 -0.002 

~--· 

~ . .. . 

$ . 
IiELTA fHL*A*B*) 0.061 0.074 0.101 0.135 0.191 0.246 0.271 0.290 ;'r 

~~ 
-+l 

. --~· 
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.. . 
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t .... ~ 1 . 

{~~-- " .,11'~,.; .. 
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EMISSIONS SOURCE DATA 

.. 

ELEVATION OF SITE = 

NO. OF UNITS = . a ..... . . ~ ·~· ' 

~~-~ ~ J> .. 

STACK HEIGHT =· ~~~.·~s.:. FEET 
·~ ~O'·.t~~.i METERS 
~. ~ '~. 

O. FEET MSL 
0. METERS MSL 

• " 'l ' 1,.. ~.' If 

FLUE GAS FLOW RATE ":-.. ~ ·785000. CU FT/MIN 
CU M/SEC 370.42 

FLUE GAS TEMPERATURE • 

FLUE GAS OXYGEN CONTENT = 
. . 

$02 EMISSION RATE (TOTAL> = 

350. 
450. 

F 
K 

3.0 MOL PERCENT 

. O. 33 TONS/DAY 
3.465E+OO G/SEC 

NOX EMISSION RATE CTOTAL.AS N02) .= 12.60 TONS/DAY 
1.323E+02 0/SEC 

PART.ICULATE EMISSION RATE <TOTAL> • 

~ 

~--..,.=·~ .41. ... 
4 

.. ... - •• • -"'!..• 

···'" ·F11 :· " .. . i: I! . 
" .. 

0.50 TONS/DAY 
5.250E+OO G/SEC 

,._-...,,rs- "'·- ~ 

·-~ itE 

:~,. J'' 
I I ... 

•• 
.! 

., 

•. 

__ .. ...,. ...... _., 

iii~~:! 
~ ~-.-~ .. " 
~~if. lf?r'i 

,J 

~~· ~ ;tl;,. =" -4 •· .a~!~ 'i ·~ ' '":-. 
~".. . .. rl .~ ~ ... 

~ '~'~ 't..!,.t.~:~.v.( J,'ft.o# 
• f~ .,. !i~ \"i.~~~l~" .. :~ 
t';i;~l-".t:· ........ .i.~~ ..... 
~ ¥~--- )~ ",.%tl,-jf~r,.;1" 

..... 1- ~ ... ~' .. •t;. ...,~ .• t ·t'·· 
... ~!t~~~ .. >~~~~:"·_. ~ 

. .... •. . ' 
; . ~· • .. ft •.•• 

~·' ~· ;>.~ 

. ~~ .. 
.... : ~ · .. ....... ,..,, 

. .. . . .. . 

=,;,::.·-.-.... 

.... 

J • ·~·l 
-~ . ,...,. .......... ,.., 

=.""'{{ - ... ·-' : 

· .. 
u~· 

. . . 

~~ ....... 

;.. 

.... • ... 

·~, ··, 

,... ~ 

. ··~ ... 
·• . 'i~:. :<~: . :::-... : .. j::.· ', •,:?:, ·; :r..~ ·:;.• 

' .,, ~ -" _,. 
.. ~ )I~ '..:. •• '.p 

. ' 
· ... ~ 

/. 

,.. .. ·•· ... ~: 

' ·.· 
-4 ... :.~,. f .. , . ... .!l 

.:..~ . ... ·- ~.I> ~-~ 

~··t* 

.. "~;..-titf.~·~f~! .f. .. _~-~~ 
':~.; 4$_' ~ ~~i~\ ~ ;,:~ 
.~<\# ~~ ... ~-· . :_ 
·~_,y:.., !""~·!J: 4:~- "" 't-

.~ ,.;...., lf~-~ ... :. 
.. ~~-- • ... '.;to'\"" ,i .. ~ 

t '! r~,i 't;'5". ~'!.- ~~· .. 
' ~.,. •. , ;.,,\'~"• "I' 
. :- ' •• .! ~·''"tf'"«r._,~ 

~-

.: 
,; :· ""'> ~. 

: -~ 
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METEOROLOGICAL AND AMBIENT AIR QUALITY DATA 

WINDSPEED = 5.0 MILES/HR 
2.2 M/SEC 

r· 

ifii iilill:· 

PASQUILL-GIFFORD-TURNER STABILITY CATEGORY D . . 
J.. -~ ~ • ~ 

LAPSE RATE = 1 '.; 00:' F /1000 FT 
.. J. 8,~31;-03 KIM 

;.," • + ..... -' 

. POTENTIAL TEMPERATURE LAPSE RATE :a 

'AMBIENT TEMPERATURE = 50.0 F 
283.2 K 

.. 
7. RELATIVE HUMIDITY = 75.0 

MIXING DEPTH = 1000. M 

AMBIENT PRESSURE = 1.00 ATM 

L 162E-02 KIM 

i5re: 5tr~ ifiu1 

'!1a .... 
BACKGROUND NOX CONCENTRATION = 

BACKGROUND N02 CONCENTRATION = 
BACKGROUND OZONE CONCENTRATION = 
BACKGROUND 502 CONCENTRATION = 

0.005 PPM 

0.004 PPM 

0.040 PPM 

0.003 PPM 

BACKGROUND COARSE MODE CONCENTRATION = 
BACKGROUND SULFATE CONCENTRATION = 
BACl<GROUND NITRATE CONCENTRATION == 

-0.2 UG/M3 

0.0 UG/M3 

0.0 UG/M3 

BACkGROUND VISUAL RANGE - · 
• 350.0 KILOMETERS 

S02 DEPOSITION VELOCITY II: . 1.00 CM/SEC 

NOX DEPOSITION"VELOCJTY =-· :!' 1,.00 CM/SEC 

COARSE PARTICULATE DEPOSITION VELOCITY = 
SUBMICRON PARTICULATE DEPOSITION VELOCITY = 

MASS MEDIAN 
RADIUS 
MICROMETERS 

GEOMETRIC 
STANDARD 
DEV!ATION 

PARTICLE 
DE~W:;1TY 

AEROSOL STATISTICS 

BACKGROUND 

ACCUMULATION 
MODE 

o. 1~.1) 

2.000 

COARSE 
MODE 

3.(1(10 

2.2(1(1 

0,10CM/SEC,/ 
0.10 CM/SEC 

ACCUMULATION 
MODE 

O.tO(I 

2. (ll)(l 

... 
•, 

PLUME 

;iiii:: 

.. 

s•~ ;s--i 

' t.· • ,,... !• 
v • ..~. ... "'l\ 
,."'~ :.: .; . ·~",..~·'0,; 
;-.e· ~ ... ~ ~ ~,.," . ... ;~~ .. 1 

:~·-4 .. ' l ! itlf.· .... 
J•;f .... ~ ~~~' :\!.~ . 
11, ·r. ·~!~ ...... .,, . ;, ~"' . ~ ... ' ~~i •• ,, .. ..,l. •·. . ""' I 
~ .... ·, l ~· ~ ~ '¥-1; 

. 
lo( - ~. 

.. 
! .. " 

' ,....,,.., . ·~ ... . ~ ···~ 

' .. 

.· 
·r·:::~;'::. '{::i,pr· · -· . 
~,.~ ·-.. ~ ... ~ .. J.,, .,.,~~ 
, .... ~":...! """" . 'J>'.l 

~ ·~: • ' .to .• ,,,.,•.-.it .• ,·· 
·K~·····• ... 

,·!:;~:_;~ ~ : ... : • .,.~-~:~· ...... 
1; ' f·.· _,,.I''J.. • ;, 
~;:- ~- t 

COARSE 
MODE 

1.000 

2.(1(1(1 

~-~~;.;r 

r 

•.· 

.. 

:""'"-'"""'"' ''-"· ---""""'""'ij:. 

'• 
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•rwfi 

•. ~ 

.. 

' . 
·.~ ... ~ 
' ' . 
'It•·', 

"""'- .. ~~.,_-,,..,!"'\ 

ii1iiilll: 

/ 

~ ..... 



___ ,_ 
' 

i 
f iliTir 14-
r 
' i 
' lt) 
" t .. 
J) 

)j 1,, 
G r· 

j 

::F 
'-) 
J. 

1 I,. 
' ., 

~ I 

,) 
t 

;) 

~) 
l 

\) 
J, 

1) 

~ 
1J () 

•" 

;I 

.J • 

• J • 
i 
~ 

,; 

,~· 

iiliir be"'';'":~ ~iii~' tet"r· rn~•~ liiir liiii5 •• . 
' -~ 

GEOMETRY OF USER-SPECIFIED PLUME-OBSERVER-SUN ORIE~~TATICIN 

WIND DIRECTION <DEGREES) = 82.0 

. .. "'# 
SIMULATION IS FO~ ·;1600. HOURS ON 6/21 . . ..... . .,. 
SOLAF< ZENITH A~GLE'< ~DEGREES) = 69.9 

~ 

SOLAR AZIMUTH ANGLE <DEGREES> = 282.3 

----:-: ;:... .. ,...__..,"._ .._~ ......... , ..... : ~--....:....-..:,·' 

~ ~ .-:r 

GEOMETRIES FOR LINES-OF-SIGHT THROUGH PLUME PARCELSAT GIVEN DOWNWIND DISTANCES <X>, 

X <KH> AZIMUTH RP ALPHA BETA THETA 
1.0 269.2 . 60.5 57.,2 0.! 23.7 
2.5 268. 0. . bl.4 56.0 0.1 24.4· 
5.0 266.1 62.8 54.1 0.1 25.5 

. ~t• .; , : 10.0 262.6 65.8 50.6 0.1 27.8 
48.0 244.5 94.6 ~--... ~ 0.1 42.0 ...... ,.u . 96.0 233.7 ·137.6 21.7 0.1 5i.5 

I 

155.0 227.2 . t93.6 15.2 o.o 57.4 
J 205.0 224.1 . 242.2 t2 •. 1 o.o 60.3 . .. 

.· 
~ 

-'!. ~~ • 
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' .J ... } .~~ 
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iliiiiir liiiiir ilirir ~~iii" Mit' ~ ~. ~ .... J .... ~ 
BACKGROUND CONDITIONS 

~ .--:: ,___c 
iiii5 ~· 

ACCUMULATION MODE 
MASS RADIUS SIGMA BSCAT.55/MASS 

0.1072£-01 

COARSE PARTICLE MODE 
MASS RADIUS SIGMA BSCAT.55/MASS 
0.3000E+01 0.2200E+O! 0.3343E-03 0.1600E+OO 0.2000E+01 

COEFFICIENTS AT 0.55 MICROMETERS , 1./KM 
BTARAY =0.1162E-01 BTAAER =-.52t·2E-04 ABSN02 =0.1304E-02 BTABAC ;::0.1118E-01 

! ~ ...... ; 
............. ::~ ·~ .. .,.,.. 
tit~- ... ~.,,.:.. -\ .. 

... _ .. ~ "~- ... 
-f :. .. ~ . .. "' ......... 

~ ·-~ ~ ·~:~ .. i,.-~ .. 

-·-~·t ... t ;'\.-. 

. 
lt ·,:,.;t ".: .. 

:. : 
~ .. - t· 

.. 

.. ~ . 
'\.' t 

: 

.. . 
' 

~· .......... -.. r·~il iSiif . . . 
~~''ii .~_-z 

PRIMARY PART i" CLE MODE 

.. 

MASS RADIUS SIGMA BSCAT.55/I'1ASS 
0.1000E+01 0.2000E+01 0.1053E-02 

I • 

,~ .. J !I;_~>~;""~·~ ... ~~: 
~~f· ~ i·'f·.t. . :·l?.,;:~;~::·::· .. r 
~.::tt· ~~~~~~ -~4,ljt:; 
..~ .. ,. t ,._,. • 

.~~'.fL1~~·~~":~·~· 

....... 

.. ...... 
t ·' .. :- ,., ·-· .. '~·. 

't. l 

•'· t '..t. ~ .u 
. "' .. ~ ~ . . .... .. 

·:" .. r ' 

....... " .... 
.... r,;.,. ;_ • •t . ~.P~ .... : ., 

... _;. -:. 

·X =··f~l- J~ ' .i' : .. ; : ~~:r·;...- ,;, •• : :<-:~ 
.;-li.·~ 1St::;+)!.·~ f. ;• 
:~ .. ··t,'. ~·c; _,f: · • 
}; . !~ ~,.i ~ .. <t '~. 
.....,.., ··, ~s... .~·~~~ 
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TU1E 
(SEC> 

o. 
10. 
2(1 .• 

30. 
40~ 
sr~. 
obt~ 
70. 
so ... 
90., 

100. 
~10. 
120~ 
130. 
140. 
150. 
160. 
170. 
1,f,~J .. 
190. 

ff"'""T li!JJ1if 

X DELTA H 
\M"~ <M> 

o.o o.o 
52.1 43.9 

104.i 69.7 
156.2 StL.4 
208.2 i10.7 
260.3 128.5 
~112.3 145.! 
364.4 160.8 
.4t6.4 ~75.7 
:;:~.8.5 186.2 
'1520. 6 1'86.,2 . 
572.6 18be.2 
624.7 . 186~ 2 
676.7 -~ao.2 
728.8. l-96. 2 
780.8 .!.86.2 
832.9 186.2 
1?.84.9 :t.86.2 
937.0 186.2 
~89.0 186.2 

fiG:~~ F f .~,-·-r-:~ iiiii:5 'iiiie .ilot\"'--.··~-~~ ~·-~'"'"'!!: -•r ETf· iii!€ lii"ii ·tiii: ~ ~ 

IWITIAL PLUME RISE AND DILUTION AND NITROGEN DIOXIDE FORMATION 

1540 MW gas fired at Bel . 
u . w v S!t1.r'l,':'\ TEMP 02 N02-NO RATIO 

CM/S) <MIS> <MIS} tM> 00 MOL P EG!UIL ACTUAL 

5.21 20.10 20.10 o.o 449.8 3.0 2.SE+02 2.7E-05 
5.21 r. t.t.a 5.47 10.2 294.4 19.7 S. 3E+05 1. 7E-04 

r~.o .. 21 •.. · 1.35 5.38 16.2 287.6 20 .. 5 1.1E+06 2.SE-04 . 1 .. L19 5.34 21.3 285.7 20.7 1. 3E+06 3. 3E-04 ~~/-:. .. ·s. 2
4 

• 

. - 5,. 21 }: A. 0!3 5 "'='? 25.7 2E:4.9 20.8 1. 3E-+(16 3. t·E-04 ,.-.;.o_ 
· .. s .. ~t' .... l:o(:ll 5 • .30 29.9 284.5 20.8 1.3E+06 3.8E-04 

5.21 0.95 5.29 33.7 284.2 20.8 1. :'3E+06 3. 9E-·04 
5.21 0.90 5.28 37.4 284.0 20.9 1.4E+06 4.1E-04 
5.21 0.86 5.:28 40.9 283.9 20.9 1.4E+06 4.2E-04 
5..21 (:.83 5.27 43.3 28~.8 20.9 1.4E+06 4.2E-04 
5.21 (1.80 5.27 43.3 283.8 20.9 1.4E~06 4.3E-04 
tl.21 0.78 5.2~· 43.3 283.8 20.9 1.4E+06 4.4E-04 
5.21 0.75 5.2/) 43.3 283.8 20.9 1.4E+06 4.5E-04 
5.21 0.73· 5.26 43.3 283.8 20.9 1.4E+06 4.5E-04 
5.21 (1.72 5.25 43.3 283.8 20.9 1.4E+06 4.6E-04 
5.21 0.70 5.25 43.3 283.8 20.9 1.4E+O~ 4.7E-04 
5 .. 21 0.69 5.25 43.3 283.8 20.9 1. 4E+06 4. 7E-04 
5.21 0.67 5 --~ 43.3 283.8 20.9 1. 4E+Ob 4. 8E-04 o~t;.;;;J 

5.21 O.b6 5.25 43.3 283.8 20.9 1.4E~06 4.9E-04 
5.21 0.6~ 5.25 43.3 283.8 20.9 1.4E+06 5.0E-04 

... ,c .... .jo• 

~; •, ;.*'"' ' " 

~ ... ~~ 
. 

... ~ ·r "" , 
·.!~t' 

NOX NO N02T 
(PPM.> <PPM> ~PPM) 

35.$17 38.816 0.001 
2.422 ·2~ 422 . ' .o. 000 

·0.954 -:-_ o.ooo G.955 
0.556 ()~~56-.;~· o. 000 
0.380 :0.380,. ~··o. ooo 

();. 282.~~. 0. 000 0.282 
0.2:22 0.222 
0= 181 0.181 
O.i51 0.151 
0.135 0.135 
0.135 0.135 
0.1Z5 0.135 
0.135 0.135 
0.135 0.135 . 
0.135 0.135 
0.135 0.135 
0.135 (1,135 
0.135 0.135 
0.136 0~135 
0,136 . 0.135 

.· 
J' 

t· 

::' :·jf 4 ..... •t \~tt:.', .z ~· 
·~ ........ :.~~ .. {·.~· ..... -..:,. 

~\'lt> ih. ·~t;~ ~ .. "· 
·t~·-\i-k'• .... ~>(;,~ 

.. - .... ·~·-~ ... ?!~' .. ~ .. ;·:_ 
d. ·~. ~ "\. : ... >c 

• ~.4 ~ t.~~-~~ .. ~ 

.. 

o.ooo 
o.ooo 
0.000• 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
0.000 
0.000 
o.ooo 
o.ooo 
.0. 000 
o.ooo· 
o.ooo 

~·-···-:•rt·~,~'t':l1 ' Sni!i ~-~r~,.t 

--.t. ~!·; ' . 

S02 Pmrt I CULATE 
<PPM) UG/M3 

0.674 2.67E+03 
0.046 1.81E+02 
0.018 7.13E+01 
0.010 4 .. 15E+01 
(1.()(17 2.83E+01 
0.005 2. UE+Ol 
0.004 :i.65E+01 
0.003 1.35E+01 
0.003 1.13E+01 
0.003 1. 01E+01 
0.003 1.01E+01 
0.003 1.01E+01 
0.003 i. 01E+01 
.0.003 1. 01E+01 
0.003 1.01E+01 
0.003 1.01E+01 
0.003 1.01E+01 
0.003 1. O.iE+01 
0.003 1.01E+01 
0.003 1 .• 01E+01 

. ~ 
-~ 
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CONC'E:NTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE (KM> = 1. 0 
PLUME ALTITUDE <M> = 206. 
SIGMA Y <M> = 78. 
SIGMA Z (M> = 35. 
B02-S04 CONVERSION P.ATE~ .. ~ . ·0.0000 PERCENT/HR 

,• ·~ . 
NOX-N03 CONVERSION RATE= '(' . · O. 0000 PERCENT /HR 

4 'Z ol • • .. .: ~ • . . . 

ALTITUDE NOX ' N02 N03- N02/NTOT N03-/NTOT 
C PPM> . . CP.PM ), i· ·(PPM) (MOLE %) <MOLE %) 

H+2S 
INCREMENTJ 0.103 0.036 o.ooo 34 .. 615 o.ooo 
TOTAL A'1BJ 0,108 0.040 o.ooo 36.907 o.ooo 

H+1S 
INCREMENTJ 0 .. 461 0.039 o.ooo 8.55(1 o.ooo 
TOTAL AMBJ 0.466 0.044 o.ooo 9.360 o.ooo 

H It 

'NCREMt.:::NTJ 0.761 0.040 0.000 5.247 0.000 
JC•TAL AMBJ 0.766 0.044 o.ooo 5.762 0.000 

H-lS 
INCREMENT] 0 .. 461 0.039 o.ooo 8.550 o. (100 
TOTAL AMBJ 0.466 0.044 o.ooo 9.360 o.ooo 

H-2S 
INCREMENT] 0.103 0.036 o.ooo 34.615 o. (1(10 

~ 
TOTAL AMBJ 0.108 0.040 o.ooo 36.907 o.ooo 

0 w INC:REMENTl o.ooo o.ooo . o. 000 o.ooo o.ooo 
TOTAL AMBJ 0.0(15 0.004 o.ooo 84.141 0.000 

. 
"" ~ 

·~ ""' ,.• ' I . ' .. .. , . . 
CUMULATIVE SURFACE DEPOSITION.'<MOLE FRACTION OF INITIAL FLUX) 

" S02J o.oooo ~ 
NOXJ o.oooo 

PRIMARY PARTICLILATEJ 0.000(1 
S04J 0.(1(1(1(1 
N08J 0.0000 

802 
<PPM> 

0.002 
o.oos 

0.009 
0.012 

(). 014 
0.017 

0.009 
0.012 

0.002 
0.005 

0.0(1(1 
(1.003 

S04= 804::::/STOT 
(UG/M3> <MOLE %> 

o.ooo 0.000 
o.ooo o.ooo 

0.0(10 o.ooo 
o.ooo o.ooo 

o;ooo o.ooo 
o •. ooo 0.0(\0 

o.ooo o.ooo 
o.ooo o.ooo 

o.ooo o.ooo 
o.ooo OuOOO 

o.ooo 0.000 
o.ooo o.ooo 

~,· r '·• • ;· .·t . ; . 
'· .. .;""' !" •.• 

.;~: .. ~.: f_. 

03.)<t_·: PRIMARY BSP-TOTAL BSPSN/BSP 
<P~M) ... ~·)~UG/ti3) (10-4 t1-1l (%) .. 

-0.036 7.688• 
0.004 7.530 

-0.039 34.453 
0.001 34.296 

-0.040 ?6.804 
o.ooo 56.647 

~0.039 . 34.453 . 
0.001 34.296 

-0.036 7.688 
0.004 7.530 

o.ooo o.ooo 
0.040 -0.157 

.... '! ~ ~,..1t{~ ···!' .,, 

0.0a1 
0.(180 

0.363 
0.362 

0.598 
0.598 

0.363 
0.362 

o.oa1 
o.oso 

0.000 
-0.001 

o. (100 
0.000 

(1. 000 
o.ooo 

0.000 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

(1.000 
o.ooo 

.. ·1 · ... ~ ~- .. ••• :t 
' ~~:tt: ~~ ~.:', ~ 

~:\\\ f\, ... ,!.""· ... 
'i't< •••• \ ,ilt'" 
~··~L ·~ .,_ •• " ., .. •·• ....... ···' .. f. t 

"'i!~' ... ~~·-i :t 
.~ ') .~... f ·~ :, .. 
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VISLIAL EFFECTS FOR HORI ZONTt~L ~:IGHT PATHS; 
1540 MW gas fired at Bel 

DmJNWIND DISTANCE O<M> = 1 ~0 
PLUME ALTITUDE ( M > = 20·6. 
PLUME-OBSERVER DISTANCE <KM> = 60.5 
AZIMUTH OF LINE-OF-SIGHT = 269.2 
ELEVA"riON ANGLE OF L.INE-OF-SIGHT = 0.1 
SOLAR ZENITH ANGLE = 69.9 .. AT 1600. ON b/21 
SIGHT PATH IS THROUGH PLUME.CENTER 

,f.\~·,~··: .... !t• 
THETA ALPHA RP /RVO RV :- 'Y.REDUCED YCAP 

~ ·~ £. ....... ~ ~. .~ 

24. 
57. 0.17 347.4 0.73 79.93 

<, 

·. •• 
., 

~".r ... ..... !. • .. 

.. ~ T: 

~ j>' 

~ 

~- .. --. . . 
• ~ tt ,_ 

tv~. 
,~.~ .. 

~ ::~, ·::~ : ~ 
/;. •~. ,~ ~ ~A· : . . 
. '~."'• 1; :.~· . 
.1f (; -~ •• ,. ..... . .. 

L X 

91.6b 0.3354 

;:'~ .•. 
~. - ''to?':.-~. ~ 
. . ·. "\~ -~"'; ~-

... ..... l. ' :..'¢.~~. ~ t.IP,f.:f., : .. 11' ~·- .;l"\f•" ~ " .... ~ 
' ~~ ;.~ :: • ' ' . "" t. : • • ... • f 

)i 1' t - • -.. '"' . .f: /" ' , '. 1' '4 .. ~ "~- ~ 
Ttt • • .. ~.... • ~" .. < 11 

,.. 
~ 

-iL 
(;_..-,l 

itrr jjjj[. w-·.-: E'ift~~ 

V DELYCAP DELL C(550) 

bb'c illirltl i ou~;: • ilfai:: Ff'(i Stf'(J 

.. 

. !j .. , ·~ . : .. 1· 
J ~~'!:~ ,r •. ,.,~ .. ~ ·r\·~ . 
._.. .,., 01 ~~-. ~~fCJ·.~el1t , 

;~ ~-:. .. !:~ .!' ~-.~r :J 
-, .. ~~!."t~' ........... u .... f* 
•• - ~- "-'jl'" . 

BRATip. ~i ~=IpELX 
'!"1. ~ .. :.p,l{:i!t'l·~. 

~ ·~~~~ ' ... ..,. 

DELY E<LUV> E<LAB> 

0.3509 0.87 0.39· 0.0091 ~·.0.9633 9.~018 0.0009 ~~3426 0.8870 

:~, ~·· 
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS 
~ :-:, 

OF THE .p~,_LIME OF WHITE, GRAY, AND BLACY.~ OB.JEC:T'=: 

---E 

FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB ... IECT DISTANCES 

1540 MW ~as fired at Bel 

DOWNWIND DISTANCE <KM> = 1.0 
.· PLUME-OBSERVER DISTANCE <KM) ~ 60.5 

AZIMUTH OF LINE-OF.:..SIGHT. :a''··~~Q9 .• _2 
ELEVATION ANGLE OF LINE-OF.-SIGHT' ~ 0.1 
SOLAR Zl:!:NlTH ANGLE = 6~;.~·;:~·}-·.~T". 1600. ON 
THETA = 24. ..'~ :.;• ·· . , 

6/21 

~ 
'V\ 

·~· t,. • ..i<i .... 

REFLECT ~P/RVO RO/RVO 

1. 0 4 

0.3 
o.o 

. . 

0.17 
0.17 
0.17 

. . ·: ~ .... 

, 
·. 

·· .. 

0.29 
0,29 
0.29 

. . 

.. 
. 

.:!- l,H 

' . 

.. 

\.,.- .. 

VCAP L X 

86 .. 95 94.72. 0.3537 
63.10 83.51 
52.88 77.82 

·. 

*~ .......... ~-~ # 

• 1. _.. ~ ~ ~ 

;1. ~:. 

:'- ••. _.! ! . .- ... . 
w!; 

"• 

. .. 
~'V ~ 

........ ~ 

0.3158 
0.2920 

V DELVCAP 

0.3552 0.75 
0.3318 1.19 
0.3171 1. 38 

r-·· .. ~·~ . e --·= jj0"fttr~ if'= ····~~ r~ ·- '-- .I 
~ 

... '!< /,1;~ .. •· • 
.. ~·-·. ~~4·.1~'!;':':··"'· 

• . ..... .//",:... ... l .• "' .~ .... ...: J. r. . .... .., 1''" .. .,...,. , ,: 
,~,. u ... ,;, •. $ ·: .. ·.,~~: 
·~~ .. >t~n·• .. ''•·~~ \, 
~--. ~r Y~.t ~··"''t:~.t= t ... 
!~ ~r. "#;·if" ,· ~ .. 
. i:~:·;~ .. r.~ ~~ ;;~:~:· .: 

illlillr~ B''"rri 

DELL CC550) SR.ATIO ., pEt... X 
,. ' 'X ' ~;_) ... ~ ,. ,; 

. DELY ECLUV) E<LA)3) 

0.6812 
1.2230 
1.6020 

0.32 
0.63 
0.82 

0.0076' 0.9814 
o. 0171 o .. 9508 
0.0236 0.9062 

.. . I ,I 
, .. ~ f ... 

'l 

' 

• i 

0.0012 0.0007: 1.0088 
0.0026 0.0016 1.8005 
0.0037 0.0024 2.3620 

·,J-. 

. ... . ' ' 
~~ .... )~ .. •• > 

Jl,t' • .. 

'. 

·. 
.. · ~ ~. ,.. '• 
~"" · .. -:..~ .. : .~·. ""' .j: '.:. ~~=~ . ·~ ~ ·'~··~ 

. . ··~ 
·.~ ~ 

,et; 
~ ... ' .. 

.... . .......... . 

-~~;.·,to;~t!il'*'~ ~. 
··f~ t ,.,.~ , .. •t 1'~ l .. ~.. . .. ~ *' ....... 

• ..: ;.: ' . ··~:.:r-
-jf·~· -~ · .. ~, ' .... 

"'" t~· .. ~z.i' ~.r "! • 

i; ·i~ .. -.... * .. ·~· .. ~~· 
.:f."'-J. ~ ·~:1",' .. '\• 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

o() 
\\" 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM> = 1.0 
PLUME-OBSERVER DISTANCE <KM> = 60.5 
AZIMUTH OF L.INE-OF-SIGHT = 269.~ 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 69.·9··· AT ·1600. ON ·6/21 
THEl'A LENGTH RP /RVO RV"·· ;;(REDUCED YCAP . ~ 

24. '';. 

FOR SKY BACKGROUND: 
o. 0.17 347.5 0.70 

FOR WHITE BACKGROUND: 
o. 0.17 347.7 0.65 

FOR GRAY BACKGROUND: 
o. 0.17 0.88 346.~ 

FOR BLACK BACKGROUND: 
o. 

•' . 

.. 

0.17 

.. 

346.·4 1.03 

,J 

,_. 
' ' 

~ . ... ,.... - ::-

1: •· .•• 
:... ~ .: ~ .~ :."" 

._'i ... ~.;: .. ... . .. 

81.71 

89.52 

65.01 

54.50 

L X 

92.45 0.3332 

95.80 0.3477 

84.50 0.3099 

78.77 0.2862 

.t~;- ·-;, ~ ~ ~ • ~ •• ' .. + .~. • 1("•-.•,.. ., .... ,~ ~ • ~ " • ' 

tt '·:~ ,illliil£: e·?: 

V DELYCP4P DELL 

0.3441 0.97 0.~3 

0.3496 0.84 0.35 

0.3252 1.24 0.64 

0.3100 1.42 ().83 

·j·· t• r ... 
.. ~" 

lllliiiE: *~ ~ 
,- ·-- ~'>- '"I. 

~ -.: iiiE IIIII:: ..... liliiB 
·~ . 

•.,l··,.;i ."ll\ 

... ;.,'n-~ ~,· ' .. 

~~ ;,~ !II ,~ ~:..-: 

C(550) BRATi~~-1'~~-'!PELX DELV ECLUV) . .if\~~: ii~~ -~ t~~. ~ •""'• ; ' .«1.,• 
J;. - ...... '"I. 

~=· ·k)o: __ .... ~ ~ ~ 
~!~ -.~j~~ . .. 

0.0104 0"'9677 0.0015 0.0009 1.1889 ,, 

0.0085 

0.0175 

0.0236 

• . ~ ... 

.-... •. . ' . . ' 

0.9825 0.0011 0.(1007 0.9197 

0.9516 0.0024 .Oo0016 1.7253 . 
0.9071 .Q,0036 o:oo23 

.... . ' ' " 

.. ... . . 
"' ... j.i .. ....... 

1< 4 • ~ 

-,~~ . : ~ :.r :.: ·.:. • .. ~~ 

'"\:.. ' #~ "t • 

·, 
... 

!'" 1'. ·\" -· . •' ... 

'-1 ~ 

-Jl;tw1•!" -... ~ .Yf.:\ 
~;;1~ ~ . if·.~;t 

.J 'J, ,. ..1• 
t• ~· ~~·~ .t.Jt~ .\- ,., 

1,!<-~.k:-~ •• ~:rr~ 
: .• : .. -.{.· ~-':-..-"! •": 
) '\'1)':\.· -~~·1'-t~'\. 
,_1-~· 'b. t1!~"'"": ··-- ... ! 

2.2829 

.. 
r· ~-. 

. . . . . ,. 

,· 
~ 

, '·• 

... .. 
1': .• 

E<LAB> 

0.8080 

0.6379 

1. 1771 

1.5478 

. . 

... #' • 
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1540 MW 9as fi~ed at Bel 

DOWNWIND DISTANCE <KM) = 2.5 
PLUME ALTITUDE <M> = 206. 
SIGMA V CM> = 166. 
SIGMA Z <M> = 61. 
S02-S04 CONVERSION RATE= 0.0001 PERCENT/HR 

· NOX-N03 CONVERSION RATE=i . ~ ... :; 9· 0005 PERCENT /HR 
, ~ • "' I ~ 
! ~ ' ~ ·- 1": .; .. 

AlTITUDE NOX '->'i ~ N02;~ . N03- N02/NTOT N03-·/NTOT 
(PPM) ·.~}f.P~) .:'· { (PPM> C MOLE %) (MOLE % > 

~,~· .... '1\ -,~"" l. '• 

H+2S 
INCREMENTJ 0.027 0.019 
TOTAL AMB:! .. 0.032 0.024 

o.ooo 71.140 o.ooo 
o.ooo 73.143 o.ooo 

H+1S 
INCREMENTJ 0.123 0.037 
TQTAL AMBJ 0.129 0.041 

0.000 29.820 0.000 
o.ooo 31.945 o.ooo 

. 
H ""' ... ~ . 

INCREMENTJ 0.,202 0.038 0.000 18.964 0.0(10 
TOTAL AMBJ 0.207 0.043 0.000 20.535 o.ooo 
H-lS 

I I'JCREMENT J ' ·0.123 0.037 
TOTAL AMBJ ·0.128 . 0.041 

' o.ooo 29.820 o.ooo 
o.ooo 31.945 o.ooo 

H-2S 
INCREMENT] .0.027 . 0.019 
TOTAL AMBJ · 0.032' . 0.024 

o.ooo 71.139 o.ooo 
·o.ooo 73.142 o.ooo 

'J 
00 INCREMENTJ. 0.001 0.001 
~ TOTAL AMBJ 0.006 o.oos 

o.ooo 82.444 (1a084 
0.000 83.776 0.007 

1-. ~ .. ~ .. 
CUMULATIVE SURFACE DEPOSITION :'(MOLE FRACTION OF INITIAL FLUX> 

f ,, 'I" I 

S02J 
NOXJ 

PRIMARY PARTICULATEJ 
S04J 
N03J 

~ . ~ 

o.ooo·o 
0.0000 
0.0000 
0.(1(1(1(1 
0.0(1(1(1 

\.* . .. 

S02 S04= 
<PPM> CUG/H3) 

0.001 o.ooo 
0.004 o.ooo 

0.002 o.ooo 
0.005 o.ooo 

0.004 (1. 000 
. .0. 007 b:eoo 

' 0.002 0.090 
0.005 o.ooo 

0.001 o.ooo 
0.004 o.ooo 

o.ooo o.ooo 
0.003 o.oov 

. . 

-.£ ..: llrtK':. ...: .. ~ _.., h'Y-11 

'~ 1: .., .. 

~~ . .,. :. ~;, '-t: .. ~ •. 
··11-1. ~,. •• "• • 

S04=/STOT 
(MOLE %) 

,. ' " •• ~·1'·"'' " '; 
p::t>·~~~~t~RIHARY BSP-.TOTAL BSPSN/BSP 

<P.P")·:..Y'1(1JC;/t13) (10-4 M-1> (/.·) 
.. } .... ~ ', !\" .. '<J"':: 
.,f,f, ····"·· t{o,~·... " 

o.ooo -0.019 2.045 
o.ooo 0.021 t.ase · 

o.ooo -0.036 .. 9. 165 
o.ooo 0.004 I 9.0(17 

• 
~" ' . . 

o.ooo -0.039 .15.110 
o.ooo 0~002 14.953 

o.ooo . -0,036 . 9.165 
• I j 

0 .. 000 .. :.> 0. '004 ..... 9. 007. 

0,000 
.o.ooo 

0.006 
(1.000 

-0.019 . 2.045 
o. 021 · · 1 • eae 

... 
.,.T • _. 

• .ii. '• -.1 •" a 

-0.001 0.095 
0.039 -0.062 

·:t· 

J._!!f:"lj' ·' .~,.k' ~ 'r.·o!W..~·"!;·:.,.·*"· ._....-: 
:·~· "·~.' 

& "'"" ,.,... • • •\t ' 

~ ·--;:1+~(~~~.~~.-:y'{ ~ 
~ ,., ~ .. ,~.~ ~ " ""1~ 

., . . ..'J-¥-'"'l~ (~ "' • ~ . 
~ ... ·~i :.r ; ~-.~·. .. ~ ·~ 

. 

0.022 
0.021 

0.097 
0.0'?'6 

0.159 
0.159 

"~ . " 

. ,, 0.097 .' . 
· o:o96 .: 

0.001 
0.001 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o. 022 ... .. o. 001 
0,021 ··;n o.oo~ 

0.001 
o.ooo 

o.osa 
0.122 

_-;, 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
1540 MW gas fired at Bel 

[IOWNWIND DISTANCE (KM> = 2.5 
PLUME AL TITLIDE ( M) = 201.: .• 
PLUME-OBSERVER DISTANCE (KM) = 1.:.1. 4 
AZIMUTH OF LINE-OF-SIGHT = 268.0 
ELEVATION ANGLE OF LINE-OF-SIGHT= 0.1 
SOLAR ZENITH ANGLE = 69 .. 9 AT 1600. ON 
SIGHT PrTH IS THROUGH PLUME CENTER ' 

• 
THETA ALPHA RP/RVO RV %REDUCED VCAP 

24, 

6/21 

L X 

~· ... -__ . ....-: 

Y DELYCAP 

56. 0.18 348.3 0.49 79.04 91.26 0.3349 0.3506 0.22 

~ 

·, 

t- ,f 't • .. . .... "*,. • .. 
Jl 

t.• .... 

~'l· 

IIIIi£' .... , 

DELL C(550) 

IIIII:- llllilili;;;r:-.,.. 

,l~~.~t_.·s"' 
... t·~ 

~. ~· ~ j ~ l 
•·.t'i., • • 

~ ... ~ ··~~-·~ (- # 

~,. --

.. ·: ... ~~ "' 
BRAT·lO~:~ .,:.J)ELX 

• ..Jr.~·~ • " 
·:·~;/ :t :.l' , ' • ~ 

~:· -~ ,.,! 
~.~ 
~ 

DELY E<LUV> E<LAB) 

0.10 0.0014 0.9775 0.0013 0.0006 0.9953 0.6150 

.t.s,..·. ~ 11"};, ~: 
~':/..•"'; ·-. ~ t ~:. ~ ' 
I( i . '~1"( .·• ' ,.:.-tu.• ... 
~,.i .. ilt.-.r !' ... •'!) 
f'l'· ·.t~>r~ >·-~. 

r·· ··~ .. ,. 
·~t i /· .. , ..... ~ 

~ ''l _ .. !t." .. _ -,..,; • ' \~ .. ~ 

'~ 
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PLUME VI:::;UAL EFFECTS FOR HORIZONTAL VIEWS 
OF THE PLUME OF WHITE~ GRAY, AND' BLACK C•B..JEC:TS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OB.JECT DISTANCE:=: 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM) =- 2.5 
PLUME-OBSERVER DISTANCE (KM) = 61.4 
AZIMUTH OF LINE-OF-SIGHT·=.·26B.O 
ELEVATION ANGLE OF L!NE-OP.~SIGHT = 0.1 
SOLAR ZENITH ANGLE = 6~.-9:. AT:'1600. ON 6/21 
THETA = 24. . . " 

~ >• ...... ·' •• -~~ ".: 

REFLECT RP/RVO RO/RVO VCAP L X Y DELYCAP 

1.0 . o.te 0.29 
0.3 0.18 0.29 
o.o o. !8 0.29 

., 

86.18 
62.27 
52.02 

~i"~· ;fi~ 
• ~* '• ....... 

"· ...... ::. 

94.40 
83.07 
77.31 

:~··· ! .. : .... =~ ;~ .. ·,.· 
!'",.:.it .. • :· i> . ), . ~ 

"' .. •j '•' 

0.3536 0.3550 
0.3150 0.3312 
0.2906 0.3161 

0.12 
0.50 
0.66 

IW ·~~~: 811" -= -... 
.. ~ -'':'' 

-~· 

rot; .A\~ .• 11.. -· ' "). ;• 
,• L' t+, -.. ~;· t~·:··'!J.'._.!, 
• • ·'" il'4 

. ";., • ")"; _,. ~,f"l ·~ ... _1' 

v.·l· ~·~ ~w . . 
·~ t -~~ ~ ~:,, t./ ~ .~- ~ 
~ Jo... • " ' ,:a ;:.: • 

,~· t ·~·".1; u ~.;~.· 
~._..:..:~: . ~~;: ·•·'~·f 

DELL. C(550) BRATIO ·.DELX DELV E<LUV) . 
o.o~• 0.0004 0.9880 . 0.0010 0.0004 0.7968 o. 2if 
0.4() 

0.0067 
0.0110 

~· .··, .. 
' . 

' 

0.9707 
0.9443 

~ 

. , 

0.0017 0.0010 1.1690 
(!.0023 0.0015 1.4738 

~ ,t. .. •" .« 

•'. ·-~ !~ ~; ' 

. '' . . ·"" .. . 
~ ' ... . _.} 

.:....·· . 

. ~. 

.~ . 

.. 
\~~·: ?/.~~~~~ 
·~·t" .rJ\. ~ .. i ,,. 

ri~t~!~·~,.~~~;~:~~-~ 
·' • +.· ,, ··:!'.+:· 
.~~·:'l.·t!.ol~ ····~ :· 

:.~ i•x ;1•• > ~ ."" 

!-"' 

·. 

•.. ·.--.. ~ ... , .. : .. . *·' z • &&&& w "E &Lui r .. , 

-= Ztli~ 

E<LAB) 

0.4889 ../~ ..... 

0.7503, 
0.9628 

.;. 

.J ... ~ 

¥-· 

.#. ' 

~ t " .. 

4.... ·, :' 

. . 
. .,-~· ) 1 ~· 

~ 

~ ·~ . 
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VlSIJAL EFFECTS FOR LINES CtF SIGHT ALONG PLUME 

-0 
C) 

1540 MW sas fired at Bel 

DOWN"IIND DISTANCE ( KM > ~ 2. 5 
PLUME-OBSERVER DISTANCE <KM> = 61. 4, 
AZIMUTH OF LINE-OF-SIGHT = 266.0 
ELEVATION ANGLE DF LINE-OF-SIGHT~ 0.1 
SOLAR: ZENITH ANGLE = 69.;-~-.' ~l 1600. ON 6/21 
THEI'A LENGTH RP/RVO RV> ~REDUCED YCAP 

' ..... ~ 
: ...... 
~ ... ~ i. ~.. ,co 

l ......... -.! :.lo ! .. .. 24. 
FCR SKY BACKGROUND: 

1. o~te 348.4 
FOR WHXTE BACKGROUND: . 

. 0.45 

1. 0.18 348.5 0.42 
FOR GRAY BACKGROUND: 

1.- 0.18 348.0 
FOR BLACK BACKGROUND: 

0.57 

+ 
1. : 0.18 347.7 0.67 

. ~ ... 
·;.._ . ·. ~ 

- .• .,.. . 

.. l" . 
" ··" 

. . · 
.:.;;· '_., • ;..r" 

~ ~~ 4T. ~ ~··:·. - + ~ 
"": . 

·---~~· ....... ........ 
1"'·-~ '• 

' <;'1:<.( . ~ 
- • ._, 4. 

80.87 
. '--'"• 

88.79 

6•1;.20 

53.66 

L X 

92.08 0.3327 

95.50 0.3476 

84.08 0.3090 

78.'28 0.2847 

_., 
~ -~· 

lllililliiliilr 

--~··? ..-: .-: 

• :~;~ .. :·-1· -~ .J:.:~: . • • ~ -::ftf:' ~ # ~'r~olt"._ iJ ... ~ .. , ,· .i.:~ .. "·,·,~: 

-: ..-.: -~ ~"'· . 
' 

.. 
V DELVCAP DELL C < 550 J\1 

• ' 't;· .•. 
BRAT.t.O_.~·. ; PtiLX DELV ECLUV> ECLAB> 

0.3437 0.34 0.15 

0.349'3 0.24 0.10 

0.3245 Oa57 0.29 
. 

0.3090 0.71 0.4~ 

~· .. f·, 
. 

. 
'·· 

•.'"" 

1 .f J ... ~ • ::~' '; 1 
!!'~.' ··:. .·~. ·~;!. tl 

·:J.:~> .,, ·-· ·!~·. / 
<( --, ' ' .. ~· .... . . . 

o. 00~~0 0.9808 o.oou 0.0005 0.8143 0.5092 . . . - . . 
o. 00lil8 0.9892 o. (1009 (1.0004 0.6695 0.4143 

o. 007[16 . o. 9719 0.0015 Q.0009 1.0746 0.6960 , 

o_. o~ 11~ ·' o. 9454 ;. o! 0021 0.0014 1.3822 0.9073 
.. ~ ' :- ~ 

rt• • . " r~ • 
• ... < t .. .. 

. ~ ... , .. . . .. ... , .,:"!'" .. . , . .... 
.+ ~ .... :"' ... \, .. .:.tol, ' .... ' ..,_ .. "*"" 

+ "' t...r": •• 
"':,. ·' 

·,. 
~:.;.,-; ... 

~-! 7 
• "~ • • I! 

~ .... ,, 

. ~ ,,. . 
:. ·~ ~:(":. J· . ; ,, . I. 
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..• 

.. .,.. ~ ... 

"' 
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... ' . ·,! 
'1: 

J •• 

.... ,..~ ·.:i'i: ... ,.;j':"' 
: llt~.1i ~., • .N;. • /"! '.f'. t t ~~ ">1 . 

'JI''.::~ ·4'-t.... . .!r • r4,. :r.• ·f"'l~t,-._. ... ~ . 
'lit . 1; .. ~. ~ ~ ~"!r. '\. 

.t..., ~ ..... ; ,·" v,AP~• : ~ ... t~.:>, l' J~ ·!; .. ~ 
~.. . ~· .. . .. ~ . 
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- - iii' Iii" -~· Iii"' Iii'· liiii •r Ml'-" •·· · •··' CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 

1540 MW ~as fir~d at Bel 

DOWNWIND DISTANCE <KM> = 5.0 
PLUI"IE. ALTITUDE ( M > = 206. 
SIGMA Y <M> = 304. 
SIGMA Z <M> = 92. 
S02-S04 CONVERSION RATe= 0.0003 PERrENT/HR 
NOX--N03 CONVERSION. RATE•·•r_;:~:,:i 9, 0024 PERCENT /HR 

... , .... "".~ttA· " ,. 
~ .. ''" 1 """' 

ALTITUDE NOX ' ... ~:N02~ ... ·~. N03- N.02/NTOT 
<PPM> ·.~~P~H).,.:·:· <PPM> !MOLE Y.> 

H+2S 
INCREHENTJ 
TOTAL AMBJ 

H+1S 
INCREMENTJ 
TOTAL AMBJ 

H 
INCREMENTJ 
TOTAL. AHBJ 

H-1S 
INCREMENTJ 
TOTAL AMBJ :. 

H-2S 
lNCREMENTJ 
TOTAL AMBJ 

~0 
- INCREMENTl 

TOTAL AMBJ 

: ~·-""~·~ .. #·.c.· • .,. .. ~·· 

0.010 ' 
·0. CtlS 

.. "' . -- .;_ 

o.ooa 
0.012 

0.044 . 0.027 
0.049 0.031 

0.073 
0.076 

Oo044~ 

0.049 

0.013 
0.018 

0.012 
0.017 

... ~· 

0.033 
0 .. 037 

0.027 
0.031 

o. 010. 
. 0.015 

0.009 
0.014 

• -=~ 
" -;:, 

o.ooo 
o.ooo 

0.000 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

0.000 
o.ooo 

o.ooo 
o .. ooo 

,. .. .. 

79·.423 
61.007 

61.020 
63.371 

45.478 
47.961 

60~912 
6~ .. 266. 

78.044 
. 79.709 

76.533 
80.185 

N03-/NTOT 
<MOLE Y.> 

0.005: 
0.003 

(t. 000 
o.ooo 

0.000 
o. 00(1 

OaOOO 
o.ooo 

0.0(15 
0.003 

0.081 
0.057 

DEPOSJJIO~. (tfQl-E' FRACTION OF INITIAL FLUX) 
1 .. , ~- I'. _. 

CUMULATIVE SURFACE 

S02J 
NOXJ 

PRIMARY PARTICULATE] 
S04J 
N03J 

.,_.;.. a: . 

o. 0001 ~ 

0.0001 
(1.0000 
0.0000 
0.0000 

~:(12· 

<PPM} 

o.ooo 
0.003 

0.001 
0.004 

0.001 
0.(104 

0.001 
0.004 

0.000 
0.003 

o .. ooo 
C..003 

S04= 
(UG/M3> 

o.ooo 
o.ooo . 

O.OOQ 
o.ooo 

o.ooo 
·o:0oo ... 

I ' o.ooo . . 
o.ooo. 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

-~ •:· -·~ 

.. ,.~·· ·-
... )- ''\J"i:. ·at ... ,/~· 
··~~ ', I '-· ··li - ·~' ':.It~\.:,"".- .• ,. 

-~· •:· 

S04::.::/STOT 
<MOLE iO 

.tJ'*' •• ., • ""~ , •• ~""'• •:' 

b;3 :f.~t\U.tR I MARY BSP-TOTAL 
tPf.tf):.,:.: .• (l,f0/M3) ( 10-4 M-1> 

• ~·· ~.~.~.:_.1~· " 
·~L'I.~1;·;o.,::o .. ,.w. "· 

0.001 'l-0, 008· 0.738 o.ooa · 
o. 000 .J - .• o. 032 0.580· 0.007 

0.000 ., .~0.027 3.306 0.(135 o.ooo . 0.013 3 .. 148 . 0.034' 
:-

.. . ~ .... 

o.ooo -0.033 5 .. 451 
o.ooo 0.007 5.293 

.. 
. ,. .. 

o.ooo .<> :r-0.927:~. ·.· 3.319 ,,;, 
o.ooo ·.:: 0.013 ··,, l• .. 3.161 '. 

o~ 001 .. 
o.ooo 

4 

" 

-0. OltO 
1la030 ~ 

•. '-· 

0.014· 
(). 001 

~. 

-0,009 
0~031 

•" i~ .,lj (. -·~·k--~,~ .. : 
··'••!:!' - • '""'t .... ·tJ. ~ J .., 4•. 
' ... ,t,i: li- ~·· 

•:if.t l'•.' ~ 
.)... ~~ ·' ···-~'··~)· }' ·3,·' ~-~ "'~'iy;1S,. ... ·~~ .- ,j·r~· u· _. '..... : 

\.'!~·::--!·-:-~\ ll i··~. 
~~.~. ~~~';.~; . .. ,,,.~~~· 

~· ~ ' . 

0.994 
0.830. 

0.894 
0.737! 

0.057 
0.057 

. 0.035 
0 .• 034, 

Ow010 
.-. 0,010 

: 

0.009 
0.009 

•' 

" 
.• 

Mf'~ 

-

''1 ... 

·. 
. .. 

BSPSN/BSP 
(Y.) 

0.010 
0.010 

0.001 
0.001 

0.001 
0.001 

o.oot 
0.0()1 

. 0.010 
0.010 .... , . 

.. 
0 .. 140 
0.148 
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VISUAL EFFECTS FOR HORIZ(INTAL SIGHT PATHS 
1540 MW gas fired at Bel 

DOWNWIND DISTANCE <KM> = 5.0 
PLUME ALTITUDE <I'D = 206. 
PLUME-OBSERVER DISTANCE <KM) = 62.8 
AZIMUTH OF L!NE-OF-SIGHT = 266.1 
ELEVATION ANGLE OF LlNE-OF-SIGHr = 0.1 
SOLAR ZENITH ANGLE = 69.·?'· AT :1600. ON 6/21 
SIGHT PATH IS THROUGH PLUME.CENTER 

... •-t ." . ~ . 
• •"•t 

THETA ALPHA RP/RVO RV .'Y..Rt;DUCED YCAP 

25. 
54. 0 .. 18 

•.• 'to. 

. 
348.6 

,. 
~: 

0.39 

... 
' .. 

~· .... .. 
~. .... ~,., 

.. 
t• ·:.· 

· ........ 

78.27 

L X 

90.91 0.3347 

liiil" iilii~ --~ flliir~ 

Y DELYCAP DELL C(550) 

0.3503 -0.10 -0.04 -0.0024 

. . . ~ . . -... . ~ . ... 

•: ~.-~-

... :·.: ~ ~~~·-; •(C.·! _! 
. ~ .. _{·~·~- ; "\ 

.. ' ~·~t~:{.: ·-~~k!1:f' 
,;~;·rv-·"·•.4,: ~ .t ~·r-, 

·~'fi ·,~ .. ; r. i~ l .~ 

BRAT'lO.' :.r.;\ •. .Q~f.;.X 
J·~· .: ~'¢· < < ' .:. ·~· . "c..,:,~ ·!;:~~."'~ 

# ~1· 

-~ .. : lllfj' ~·~~ _..c;,; 

DELY E<LUV) E<LAB> 

0.9844 0.0012 ..0.0004 0.8608 0.5242 

•.. 
. ;;~ 'r 

•• 

Jl .. 

' . 
. 

. , . . ) 

.:~ . 

4 

... A4~: ~ .. 4 ... ~- ... ~,.1 
.:~.;.·,<!; ·;),' --~, 
.. <I z.;..._' ,.. •. 
:~1;.; ··t tt: .... ~~ ~!~ ... ~ 
.. •• i-~' ·~ft.!rtrr.~ . ; 

11' I : .. ~~;· 
·~-f.~_,. -~~~t ~ l! .~ 
,~,·; ..... / ·- ··t-:.J.: 
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' ., 



~~: 
.. 
: . ; 
! 
f 

;r '1 f 
I 
[ 

~~ 

ti-1 
. ) i ) p 

j';) 

fl 

p 

,) 
1 
I 

{) 

,I 

J'"' 

i· .. ~ • 

~,.J 

!.J 

1 
l,l 

~~ 

. ., 
.1. 

1 E 

J .. 
i 

--:;;;.., 

... 
-

_,.c 
w 

liil iiii iiiif iiiif iiiii" iiiii? liiiiii~ --~ .. ~ ~ PC'OFif: VIS'IJAC EFF~S FOR"1-1ijRIZCiFfiAL VX~· " . . 
.,., -.,., 

' 

OF THE PLUME OF WHITE, GRAY, AND BLACK OSJECTS 
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM> = s.c) 
PLUME-OBSERVER DISTANCE <KM) = ~.2. 8 
AZIMUTH OF LINI!-OF-SIGHT·c 266.1 
ELEVATION ANGLE OF LINE-OF"""SIGHT = 0.1 
SOLAR ZENITH ANGLE = 6'9t9 ,7 AT.~ 1600. ON 
THETA = 25. r~ 

6/21 
,;.: ,f.t ... ,. . 

REFLECT RP/RVO RO/RVO YCAP L 

1.0 
0.3 
o.o 

.. 

. 0.19 
·0.18 
0·.18 

p 1 ... ,.,,. .. 

. ~ 

.. 

.. 

o. 29 ·~ as. sa 
0.29 61.65 
0.29 51.40 

.· .. 

94.14 
82.74 
76.94 

·( , . •, 

~.'-.,• 
t~ ; ' ··-. f' .. t•:t-i .. ~, 

• t 
* ~~:-. 
.). ~ ':... ,_lr 

X 

0.3537 
0.3146 
0.2898 

Y DEt.VCAP 

0.3549 
0.3308 
0.3155 

-0.19 
0.18 
0.33 

DELL C:(550) 

-o.oa -o.ooa2 
0.09 0.0018 
0.20 0.0053 

4.· t .... ,· ' ... ., 

... 

-~ 
~·, ..... 
~ ; ' 

~ A - • '/ .. J 

BRATIO., DELX 

o.99t3 .o.ooto 
0.9804 0.0013 
0.9631 0.0016 

A' ...... 

.. .. 
·~u.' 

• ""-1·' 
•; a j 

...... 4' ~·.: Jit.J ~ 
::: (·J. • •. ?::.: 1. 

··" ...... ,)f" 

:: ..... ; ......... " -, ~-: ~~ ~:. 
I:) ·A;• .~ ,\.[~1-lrf'h 
J~f; ~··· ·'· Yip --~ ~l• "··.,~•j.,' 
i!io!...,.. (1. 1'1 t "!~ .. ~t 

,. DELY E<LUV) 

0.0003. 0~7324 
(J. 0007 o. 8840 
0 ~ 00 11 1. 062:7 

. ' 

... ... . . . 
., .... ··~ 

.. . ~ .... 

~~ 

' 

~-·1 
... LJ 

E<LAB} 

0.4450 
0.5454 
0.6720 

.~ . 

-':1 ...... .I 

..... . 

..t ';.; .. ,., __ ':, .. 1:,.,.., 

- . 

·.: . .. :"..4:~:·.~.!~/.·:~ .... ::· :'· . ...... ~ .. 'or.t• 

.'1 t: ... .lr 
: '. • • •' ':·- • :' ' • ·: • {. • t ; ,:~_ •• 

. . . '. ... •• ' l 1' " . " 

: •. -~· i~.. '1 ·' .. ·"'· ":. ~ •. ~- ~~:· ••.•••• ~ •• ~ . 
. 

• ~· l ,. 

.. {· 

... .LJ& • ' • ""·~ '·l;"t1!' 'erg..<f ~~ 
4 t.'!J..,,'; 

• '. (,. :'rtt, 0 ... _.... ( .. )r. ~~.:.. 
'J.; H\~~ ]' 
.. •(,.. I • ' ,. ..•• <'·~~-- ' 

•. : ·: J • f '.~.( .• ,·:; 
fl.~s"'". "~ • . 

*7·., ., 

~ 

-

-- ... ! 
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~ .• ~ [lliill" liifW .. re-;t liilll' --~ 
VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

1540 MW 9as fire·· at Bel 

tiOWNWIND DISTANCE (KM> = 5.0 
PLUME-OBSERVER DISTANCE <KM> = 62.8 
AZIMUTH OF LINE-OF-SIGHT= 266o1 
ELEVATION ANGLE OF LINE-OF-SIGHl = 0.1 
SOLAR ZENITH ANGLE = 69,.9 .. "AT 1600. ON 6/21 
THETA LENGTH RP/RVO RV:· ,;tREDUCED YCAP . . 

~- . . .. .. 
25. ··:: ... f, • :"-

FOR SKY BACKGROUND& 
1. 0.18 348.7 

FOR WHITE BACKGROUND: 
1. 0.18 348.8 

FOR GRAY BACKGROUND: 
1. 0.18 348a3 

FOR BLACK BACKGROUND: 

0.38 

0.35 

0.47 

80.07 

88.14 

63.57 

L 

91.72 

95.22 

83.75 

1. 0.18 348.1 0.56 53.04 77.92 

... ~ ~~ .. ;. 
_,:''o.-· ~ 

~ .... c 
• J; . 

~~ . 

X 

0.3325 

0.3477 

0.3086 

0.2840 

. , ~ ~ .---,. .... ., . 

\l.'' "'"V .. t._:,:~c .•• 

Jlii[ ... -~ --~ ..: ..-: .. : llW1 an ~.,. _..1 

Y DELYCAP 

0~3433 -0.04 

0.3492 -0.15 

0.3241 0.20 

0.3083 0.35 

.. ~. 

'1 t 1 ... 
" ! . 

' 

• 

' .. ~ ... ' . ~ .t : 
·~ .~A .. ~ ... ~:,~~. 

Jh:l ' ,.;f~),.,. 
/1. ._ ~" : .. · -t-- .1 •. l . 

DELL C(550) BRAT;1P.f4!t'·:i~I,..X 
.--"U,._,~ft,.p:~>... ~/'"· 

- • , .. ~ lt • 
~,..:,~ ..... ': :-~ .. 
" """" .·l· ·""·J-r·, #· .. 

DELY ECLUV) 

-o. 02 -o. oo1·6 o. 9865 . o. ooto o. ooo4 o. 7394 
·-

-0.06 -0.0026 0.9919 0.0009 0.0003 0.6691 

0.10 0.0021 0.9810 0.0012 0,0007 0.8326 

0.21 0.0054 0.9638 0.0015 . 0.0010 1.0120 

• • ~ ' 

,..;:. 

:• 

... ~ ~ .. . "' ,. .- .. 
' .. 

,_ 

. . .... ' ~ <.~ ..._"":. ~t ~. .. 

j:,._. ~-.,~,1 ~-'!
.: .. :~?:..~·· .. :-· .. 
1',. .. ~ • -:' ;~ ~-i~·~--:. .. 
·:.~:t. j .:; </~-;:. :' 

...~.'\?-'1 ••. t.i,P l ~ 1i' 
... ~ ~ ·~ -~ " .:;\<. •. · .... 

' . 

.._.,.... ,. . 
. .. ~" ... . 

,, 

:. .: 

· ........ . 
~ 

I· 

' 

J' 

E<LAB> 

0.4435 

0.4009 

0.5095 

Oo6364 
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Err. ·~ ... i*m 'jif"'j' ilii~ iiiif FtrJ fiizT'•'' 81tf •. Iliff 
CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY 

R!tt~ 
..,, ., .... ~ •r Iiiii] •n 

-

'1 
•·f 

'>i 

. 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM> = 10.0 
PLUME AL T 1 TUDE . C M > = 2C·~·. 
SIGMA Y <M> = 559. 
SIGMA Z <M> = 137. 
S02-S04 CONVERSION RATE= O. (ll)14 PERCENT /HR 
NOX-N03 CONVERSIO~I RATE=·.. . . : Q. 0098 PERCENT /HR 

j .:~ ~ .... 'l4 .;~ :•, 

ALTlTUDE NOX ·· .... :·.tJo2, r N03- N02/NTOT N03-/NTOT S02 
<PPM) . <pPM) • <PPM) <MOLE ~) <MOLE ~) <PPM> 

• .. 
.. fit ~".;. ~ .. '!~!". ~ .... ~ 

H+2S 
!NCREMENTJ 0.004 0.003 o.oo.o 
TOTAL AMBJ 0.009 0.007 o.ooo 

81.295 0.(;'36 o.ooo 
83.089 0.015 • 0.003 

H+lS 
INCREMENT] 0.016 0.012 o.ooo 
TOTAL AMBJ 0.021 0.017 o.ooo 

76.520 0.004 0.00(1 
78.580 0.003 0.003 

H 
INCREMENTJ 0.027 0.019 o.ooo 
TOTAL AMBJ 0. Ct32 0.023 o.ooo 

11.189 0.001 0.001 
73.488 0.001 0.004 

H-ts 
INCfi:EMENTl 0.020 0.015 o.ooo 
..--.TAL AMBl 0.025 0.019 o.ooo 

74.860 0.004 o.ooo 
77.002 0.003 0.003 

~ 2S 
INCREMENT] 0.017 0.013 o.ooo 
TOTAL AMBJ 0.022 0.017 o.ooo 

75.986 0.028 o.ooo 
78.078 0.022 0.003 . 

0 
._i) I NCREMENTJ 0.017 0.013 o.ooo 75.916 0.119 0.000 \...f'\ TOTAL AMBJ 0.022 0.017 0.000 78.023 0.093 

. . · .. .. 

CUMLIILATIVE SURFACE DEPOS~TION (MOLE FRACTION OF INITIAL FLUX.> 
.• "I: ":. ... . 

S02J 
NOXJ 

PRIMt~RY PARTICULATE] 

• 
0.0044~· 
0.0044 
0.0004 

S04J 0.0000 
N03J 0.0000 

o. (1(13 

J;~i ~~· ~ ~,j~ .... 
~ ~·~p·~;,\• ~~ ~ t 

S04= 804=/STOT 
CUG/M3> CMOLE X> 

1. " •• • r•t;, ttL .. 
·~· .• ~lli>;~~PfUNARY BSP-TOTAL BSPSN/BSP 

<PPM}:·~. 1:,(UG/M3> < 10-4 M-1 > <~> 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
(l.'~tOO ... 

I . 
O.OC)O 
o.ooo 

o.ooo 
o .. ooo 

o.ooo 
o.ooo 

0.007 
o.ooo .. 

0.001 
o.ooo 

(l.OOO 
o.ooo 

o.6ot 

. .. r "'"if·· 
J~.,~A~;t?~f!"c?'~ ~-"· 

-0.003 0.269 
0.037 0.111, 

-0.012 1.206 
0.028 1.048 

. 
-0.019 2.009 

0 .. 021 1.852 

... 
-0.015 '·:~1.474 

. .'. 
0.000 0 •. 025 .· 1. 316 . ' 

o. oos ~o. ot3 .1. 290 
o. 001 ~ o. 027 .. :, '1.133 

0.021 
0.002 

. . 
.. t .. ., 

-0.013 
0.027 

.;;r;i· r:·t. ~ -tl i ·· 
!' .. ~ ''""" •. ~-·. -. 
.,. •1)1' ~ .if··. g. . . -;-·. ,, ; ·~~ '~.~-

i!::i' '! ..... ~.~·!,. 
~ .. ; ··~~~-~ ·\ ~~: ~ . 
~1 ·;t ; .t.. ·- ' 1~'1·.' 

l .... . : . ·..:.. .~ 

1. 290. 
1.133 

~ 

0.003 0.066 
0.002 o.oet 

0.013 0.010 
0.012 0.010 

0.021 0.004 
0.021 0.004 

< 

• 0.016 o. 010' 
o~ o 1s .. ·. • o. o 1 o 

0,014 0.053 
0.013 0.055 . .,. . 
0.014 0.20f.:l 
(1.013 0.217 

. 

,, 
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Jii1l .. .... lili' SJilj' Fts~ r··n 1ft 
VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
1540 HW gas fir~d at Bel 

DOWNWIND DISTANCE CKN) ::; 10.0 
PLUME ALTITUDE <M> = 206 .. 
PLUME-OBSERVER DISTANCE CKM> = 65.8 
AZIMUTH OF LINF.-OF-SIGHT = 262.6 
ELEVATI0."4 ANGLE OF LlNE-OF-SIGHT = 0.1 
SOLAR ZENITH ANGLE = 69.9' . 1-\T 1600. ON 
SIGHT PATH IS THROUGH PLUMe~·CENTER 

THETA ALPHA RP/RVO 

~a,. 

• . *-:: ~···.:~· .. . . 
RV·'~REOUCED 

• li~~':'; ~:~ i 

YCAP 

6/21 

51. 0.19 348.9 * 0.30 77.19 
•. 

.-; "'· 

"' ...... -+- ... •, 

! 
... 

·~ 

: 

' . 
•.· 

. . . 
. . . 

.,. :.... " 

"t] . ~ 
'~~-

···' .... "" ... 
; . ,· 

-. ~,. 1"" -· 
• 

L X 

90.42 0.3342 

... IIIII. rsr . .. lilifj' IHil' ·rm; lff'tl1 liiiil iiiP . ' . j . .. ~ . . . . .. 

Y DELVCAP 

0~3499 -0.20 

a.- "f 

1,· .It 

't 
'·· . 

.;~ .. :..;l·: . .J. ' .. 
~ .. ~t.-:·~ t· .. ; ;, j • ~f 

h f~· .. ~i'~:" ._ 4-' ... ,., - J.··~ ~ ... , .. ~ t '"''""-!-'"" 
~~: .... ..:.~ ''" .. 
~. ~~ ~:~~i:-·· \~·'1' _· 

BRATfP•/ ~'!·!.PEl X 
t t~<~ ·.! "1·~~\1, ~ 
~ !-t_; l. ... l ..... -

DELL C(550) OELY 
i ~. 

-(l. o9 ~o .. 003:3 o. 989~ o.oooa a.ooo3 

... ... 

. ·• 
•'' .. 

' .· 

·. 

ECLUV) 

O.b-430 

. .. .. ~ ... , .... -· .. ·. _ ... J: ... ,,.,..:,.., " "' ... •• '!. t . ,.., i >e 

........ .. _:;··" • (. .. # ,I t"' ~ 
6 

A ·I 4 . .. . ' 
J. l.f • ... ... . •' " ~ ..... .., ~-. '*I - ...... 

~, •• ¥, J ' .. 
' .,. ..... ., ·~ • .... ; : .:· '!.,~.:"~ ,.. ... j' ~) .. ~: ..... f • •·• .... ... ~ ~""- !• : ·-·•l!O ....... 

.· 
~ . . "' 

.. . 

•. 
!'~ ~ :· ... :· •• 7'~ II! ..... ~ ~ . .. .. .. ~ ~ 

•. 

•• 
-~-· ,: .... ~~).: ... ~ ~ ~ -~ 
.. ...\;_ """"·$. '.1' ... ".f"., '":• 

>' ·r·~., • 
1< ~ " jr; .. ~·.ilf't~ 

~~· ~·~'\? ;.i· ;;!
$-.~. .!I.~ :"'lA. 
" I 
;t •. 
v·•., ·.to; 

' 
.;.~; .. ~4 

~ . . ~ ~ 

~· . .. 
<1: ~_f; •• )1: 

.... '".~.. "· 

.. . ~ ' .~ '; 

.. 

E<LAB) 

0.3954 

• I 

.. 
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,.. r · r· JUt rw Iller 111r IIIIi • ._ -. 
PLUME VI~3UAL EFFECTS FOR HORIZONTAL VIEWS 
OF THE PLUME OF WHITE, GRAY, AND'BLACJ< OBJECTS 
FOR SPECIFIC OBSERVER-PLUI"IE AND OB~a::RVER-OBJECT DISTANCES 

1540 MW sas fir-ed a.t Bel 

DOWNWIND DISTANCE (KM> = 10.0 
PLUME-OBSERVER DISTANCE (KI-D • 65.8 
A2IMUTI~ OF LINE-OF:..Slt3HT: ~ '2~2. 6 
ELEVATION ANGLE OF LII\lE-OF~SIGHf • 0.1 
SOLAR ZENITH ANGLE = 69.9'.!-::·-:- f\T-.1600. ON 
THETA = 28. <. · '., · . • ·' 6/21 

REFLECT RP/RVO RO/RVO 

1.0 
o.~ 

o.o 
0.19 
0.19 
0.19 

•. 

0.29 
0.29 
0.29 

J ~. :!•. :~., 
' ,, 
YCAP 

84.87 
60.89 
50.61 

93.93 
82.34 
76.47 

.. 
A 

0.8538 
0.3143 
0.2891 

.. ,. 

Y DEL'/CAP 

0.3549 
0.3305 
0.3149 

-0.23 
0.03 
0.16 

C(550) BRATIO 

-0.12 -o.oo4o ·o.9944 
0~02 -0.0001 0.9875 
0.10 0.0026 0.9763 

... . 
~ 

: 

Op0!)07 
0.0009 
o. 0011 

• fU , .. r~,. 

·, 

0.0002 
0.0005 
0.0007 

. 
0.!5623 
0.6000 
0.7041 

~ * • • < .... 

· .. 

E<LAB). 

04~486 
0.3650 
0.4388 

.•. 

l 'J. \., 

':> • ... ~ ' ·' 

~ i' •• 

< '·• .; <. 
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE Cl<M> = 10.0 
PLUME-OBSERVER DISTANCE <KM> = 65.8 
AZIMUTH OF LINE-OF-SIGHT = 262.6 
ELEVATION ANGLE OF L!NE70F.~SI~HT· = 0.1 
SOLAR ZENITH ANGLE = 69,;.9.-.. ·.AT 1600. ON ;:..J':-1 
THETA LENGTH RP/RVO R\l;.·•!XREDLICED YCAP .. , 

' .... :..-., ,: ........... 
28 . ···-~,, ... ,. . .. 

.. .. .... !• ~ :~ .. , 

FOR SKY BACKGROUND: 
2. 0.19 34~.8 0.8 .. J 

FOR WHITE BACKGROUND• 
z. 0.19 348.9 0.31 

FOR GRAY BACKGROUND: 
z. 0.19 348.5 0.41 

r-OR BLACK BACKGROUND: 
z. 0.19 348.3 0.49 

.. 
7 

' .. 

. . ~ .... .. 
-·· 

" ;;""'' ~ ... :; ;~~ 
:• ~;:, j 

•t . 
.l » \....," J.~ ...... "~ 'f '"' . ... ..,. .~, . 

' .. ~ .. .. 
;. .. , .... 

78.96 

B7.36 

62.'"10 

52.27 

.. 

. .. ~ 

L X Y DELYCAP DELL C<550) 

, .• t.~:·!."t. .. ...,· .. \ 

,. <f.,,., " ... ~ .. :.·./ft.-jl;-;t •• 
'• ~~·· ......... ·;..\:·t..: • 

BRAT iOr_;i{{.~~~LX ·. ':_ .. lo,\ .. ~;·· .... 
~ "/~'J ~·· ,~J .. 
··~: ·~~ • v. ,, .. ~ 
t'P·~ '( lf• ..... p'f. .tl ' 

DELY E(LUV> 

91.23 o.3321 0.3428 -0.25 · -0.11 -o.oo4o o.-9907 o.oooe 0.0002 0.64~6 

94.90 0~3478 0.3491 -0.36 

83.35 0.3082 0.3237 -0.01 

77.46 0.~832 0.3077 0.14 

. 
1· .· f ... 

'I 

• t 

-0.15 -0.0050 0.9942 0.0008 

o.oo -o.ooo8 o.9a75 o.ooo9 

o.oe o.oo22 o.9762 0"0011 <. 
' 

0.0002 0.6249 

0.0004 0.6281 

o.oqo1· 0.1221 

. . . 
.. . ~-~ .... ·'· .... ·~ '. · ... ~.·. '~.··· ·:.· ... ·~ .. :··· ;· ' .. 

.. 

.... , J 

'- • t' .. 

.'~~~~J';._i1.~tt~<fk: 
.. "'1'. • ~ . ~ . 
·,t ~. • ... ,,.~-' 
. ~.o;: ~::.. ~ 
r;~····~:o..~ "t 1 ~·~ 

-! . -tt ~ •• ~ • ~~~4:.. 
t t· • .. ' ., • ... ">: ., ,f."' ,,.•· . ., ';·~· · ... .,. 

~!~ /~, u• fi~ . '"-10~· 

~. . .... ~' 

.. 
•' •'' 

.. ·J,: .. ·;. ;;:' ;-

.. . .;. . ~~.( :: .. 
.. :";.:;;•, 

o! ;,"l 

~r--. . ... 

E<LAB> 

0.3937 

0.3883 

0.3761 

0.4419 

:~ ... 

. ' 
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1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM> = 48.0 
PLUME ALTITUDE <M> = 206. 
SIGMA Y <M> = 2176. 
SIGMA Z <M> = 316 • 

. ~S02-S04 CONVERSION RATE= 0.0068 PERCENT/HR 

. 

NOX-N03 CONVERSlON RATE=i ~.·i ,e '"'0.0475 PERCENT /HR 
.~:.t! t ~-~·~:\ • ::i; 

ALTITUDE NOX '·, .. N02··~·:~ N03- N02/NTOT N03-/NTOT 
C PPM) ' {PPM)''\ <PPM) <MOLE 'Y.) C MOlLE 'Y. > 

",, ·-~ J 
--:~ ... -~~!..*,"'· )_ t •• , 

H+2S # 

INCREMENTJ o.ooo ''• o.ooo o.ooo o.ooo 0.498 
TOTAL AMBJ 0.005 ·0.005 o.ooo 83.995 0.041 

H+lS 
INC:REMENTl 0.002' . 0.002 o.ooo 74.707 0.132 
TOTAL AMBJ . 0.007 0.006 o.ooo 83.593 0.0:39 

H . 
INCREMENTJ 0.004 0.003 0.000 74.153 0.059 
TOTAL AMBJ 0.,009 0.007 o.ooo 83.000 0.028 

H-lS "'. .. ··-. 
INCREMENT] . 0.004 0.003 . . ' ,;; 0.007 TOTAL AMBJ . 0.009 

o.ooo 74.116 0.101 
o.ooo 82.992 0.049 

H-2S 
INCREMENTJ . 0.004 . 0.003 o.ooo 74.071 0.154 
TOTAL AHBJ 0.009 0.007 o.ooo 82.960 0.074 

0 
INCREMENTJ 0.004 0.003 o.ooo 73.976 0.269 
TOTAL AMBl 0.009 0.007 o.ooo 82.915 0.129 

.. ~· ... ~"!·~. 

~~;; ~. ~-- . 
CUMULATIVE SURFACE DEPOSfTION·(MOLE.;::"RACTION OF INITIAL FLLIX> . . 

•·' 
S02l 0.0907 .. 
NOXJ 0.0906 

PRIMARY PARTICLILATEJ o .• 0091 
S04J 0.(1(1(1(1 
N03J 0.0(1(1(1 

S02 
<PPM> 

' o.ooo 
0.003 . 

0.000 
0.003 

o.ooo 
0.003 

o.ooo 
o. (c-t\3 

0.000 
0.003 

. 
o.ooo 
0.003 

:.• \~' l_tli ;.~,. ••• , 'i> 

~ .. -~~{ ..... '; ; '.:. \~· 
--·· .," f.- 'h .. .1. t 

S04= S04=/STOT 
<UG/H3) CMOLE 'Y.) 

.0~~~:1i¥~:PRIMARY BSP-TOTAL BSPSN/BSP 
(PF,'t1) ·~·:'·/,JUG/M3) <10-4 M-1> CiO 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
C.:ooo ,, 

• ~ 
' O.OQO 

o.ooo 

o.ooo 
o.ooo 

o.ooo 
(1. 000 

o.os8 
o.ooo 

0.027 
o.ooo 

0.014 
o.ooo 

f: ;~: "::;'~. t. \ """ . ,. " 

o.ooo 
0.040 

-0.001 
0.039 

-0.003 
0 .. 037 

., .. 

~. 

0.033 
"-0.124. 

0.149 
-0.009 

0.314 
0.156 

. 

o.ooo 
o;ooo 

0.002 
(',. 001. 

.: • • ~ ! 

0.003 
0.003 

'· 

0.890 
-1.767 

0.271 
Oa407 

0.143 
0.170 

o.o21 :.~o.oo3: .. o:3t4 :···.· o,oo3 .... o.218 
~ ' '\ ' .. . . o.oo1 ... · ... o.o37 ·- ... o.t56 . ::> o.oo3 , .. o.259 

' o. 031 . -o. oo~ . ~·.· .o. 314. ... .o. oo3 . o. 310 
0.001 . 0.037 ,: . . 0.156 '.c,. ~ 0.003 !·, :·;.t. 0.368 

0.050 
0.001 

~. . . } *: . ; /•. : :~~. ~ .. : ::! ' .. 
·' 

,•• ... .... ..,. 
-0.003 

0.037 
. . . 

'!f.:.·~· •)t.-:\, ...... ;....;·· • 
> :·: ~· !~' E ~} •~'/,~ ¥; 

•• ~:., ~~.1~• 1~ 4j~ 
•II.·'·"· ~.· • ,·:~·~""' 
• ~~:'"'-t\i.} ~ •J.~: f~:r 

~t~i:.~·t fi< ·.-.~. T • :. !-. 

t· '. :-. ~~:'.,.: . ,:" 
• .. \ '1 .:"i-' 

0.31'4 
0.156 

0.003 
0.003 

•, 

0.510 
0.606 

. . 
• 



/.; 

.4'.-;f ~"~ 
" ~ .· l 

Jo 
0 

{" 

L 
~-~ 

i 
~ 
l 

~ 
!~ I 
•):, 

q 
I 

-~ 
'l 

~ 
I 
! 

h 
! 
! 
,l) 
! 

! 
)' ,) 

I 
I 

)) 
< 
! 
l 

)) 
' 
'I) 

jo) 
i 

I 

'·,; 

rJ 

yy 

. , 

... 

'I 

•i 

--
<f~· . 

·; . 

~ 

C) 
C) 

.. - - - - - J-. -
VISUAL EFFECTS FOR HORILONTAL SIGHT PATHS 
1540 MW gas fired at Bel 

DOWNWIND DISTANCE <KM> = 48.0 
PLUME ALTITUDE <M> = 206. 
PLUME-OBSERVER DISTANCE <KM> = 94.6 
AZIMUTH OF LINE-OF-SIGHT = 244.5 
ELEVATION ANGLE OF LINE-OF-SIGHT= Oel 
SOLAR ZENITH ANGLE = 69. 9' ·. AT 1600. ON b/21 
SIGHT PATH IS THROUGH PLUME~CENTER ... , ' .. . " . 
THETA ALPHA RP/RVO RV.: ... ~REPUCED 

42. 
33. 

,. ; 
. . . 

J ~.. ... ... '1 
~ ... "' ,. ... -~ 

. " ~'""\ . 
~- ,;. I" 

·., :: ,·· ... r .\ ~~"-\· 

. . ,/• ... 

~ ,lo .. ,,:;r); • +' 
4
:.: 

0.27 349.1 0.26 

. .. • .. ~• ,.!> ...... 

': r: .. "\ 

.. .. . ,., ..... .; 

..... 
.• . .. 

... .. ·~~: .... 
•• ~ .. 'If ~~~~:<]: 

.. ~ ·~ I ... 

VCAP 

69 .. 94 
: 

: 

.. 

. .., 

L X 

86.98 0.3317 

'~ .. 

.. 

- - - -· 
~ 

- - -
"' . · , .... • ·~: :H1t;; ... ~~ 

:r') '~ -• ··t cvX3"':, 'f.. 

: ~· • . ·~i!:-\ff.)·1:-.:.!'::. t '"'·~~ •- . -- ,, .,,.-.,,.; ~ .. _,_. _ .. · .. ,r·,, ; 

.. -· 
.... 

V DELVCAP DELL C(550) 

·*~¥;.~---.... ·."f..,~"·r..t. 
"1\J.r~""''ll;-:~;:.;:.1'·~ 

aRAito~ ·;r~ :pr;t..x DELV f;CLUV> 

0.3474 

"(,~t;t;,tf '!fl:('• , .;. I 
I l ~· :::'!IJ.:t:.:~(rt ..... ~~) .. 

.. ' 
-0.19 -o.o9 -o.oo32· o;997~ 0.0003' () •. oooo , o .. 2SJ3 

' ... ·-""'""'~"'" 

• !I ~' 
1' , t ... 

~. .. 

. . ~ ~ 
• ...... • t 

"':' •• • . •* ... ! ~~ • .. ~~~:~;! .. 

I. 

•, •· ·• '•V 

, :..§ ::.,. ~ 

•' 
.. 

. ' 
!,,•. 

···~ .\!:i :,.; ';l:>:.:~·.:·.·~:~·~~t:' .... ' •' 
.._ "'' " ( 

t .;;; ..... i·. ~J .. ·" 

.. 
·, .... 

. : .' :-·~: ;: ,' ··~:/;~, :' l;, : ._;·:: ·. :~i}~~;~t?·~--·. :. :~-~ .. ::. "{; ' .. · 

.. 

.· 

. . ~. :>} .T?~ ~-.! .:·:::;t·f, . :::~:. ·: ~;/I:: 't·;,,. :~ :' 
";, .... ,,.,. ..• t,..., - ·~-~ .-~.--!~ !· ........ , • '-t~, ;...~~ ~'!~:. 

•.I . 
.. • ·J 

t :·· 

.. •' 
l ~ .·:; >~ 

~ ' ( 

..• ,;;_,f.;tt ~"?,1\'.<:!'j;:' .. • .; .~ '" 
fi-' .......... ~ 
•• , 1 ... ~t. il.( .. ?\. .,.~ .l 

;;·..,~~·$:·: -~~ "'·l(··~ 
..,;• .. :·.:;.;,,.~";· !~· 
~ ;~t-;/f"~l' ft II' ;:;."f,._•·l--,.. • 
}• ;,.~; .;,. " l • ...; 

-~ ;r~~~:-~~~ ~-~; ~~· :~·~· .. ~ ·~ 
l~·:-";. ~r.~"~. ·~~~~.~( . '• 

. ::; 
. .. 

-· 

ECLAB> 

0.1896 

,· 

··-\· 

,· 

, . 
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- - .. PLUME VISUAL 
OF THE PLUME 
FOR SPEQIFIG 

----- .. EFFECTS FOR HORIZONTAL VIEWS 
OF WHITE, GRAY. AND BLAC.( OB.JEC:TS 
OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES 

1540 MW gas fired at Bel 

DOWNWIND DISTANCE 0(1'1 > = 48. 0 
PLUME-OBSERVER DISTANCE <KM> = 94.6 
AZIMUTH OF LINE-OF-SIGHT~ --244.5 
ELEVATION ANGLE OF LINE...;OF-SIGHT = 0.1 
SOLAR ZENITH ANGLE= 6~.9. .·-AT 1600. ON 6/21 
THETA = 42. .. . : 

.· .•. \• 

.. .. .. 

REFLECT R7/RVO RO/RVO VCAP- L X Y DELVCAP DELL C(550) BRATIO 
1. 0 
0.3 
o.o 

0.27 
0,27 
0.27 

0.41 
0.41 

i 0.41 

.. 

~-· . l 

77.25 
61.09 
54.16 

... .. 
\ .. .• 

·~. 

90.44 
82.44 
78.58 

\,.~ 1,"' .... • ' .. 

. '.;1 .. ~ ' ,. . 
• l. ~-. •' "' . - . 

0.3541 
0.3201 
0.30(18 

0.3524 
0 .. 3355 
(.).3260 

-0.25 
-0.08 
-0.01 

-0.11 -0.0039 
-0.04 -0.0017 
o. oo -o. CIOOS 

• :~: v• 
1: , 

• .It· • 

'• 
.•· 

0.9999 
0.9971 
0.9936 

- .. Ill 

".; ~ '·""" -~-~-~(.' 
• .. .. ~- ~-i. (',j~:l!'l;.."'-.. v:; ~·~ .. ';. ~; ... /' 

· .. ). ... ·~ L '·- r-~-. 
,-. t•4'r., ,t'\';'···~ 

\,!·~i· ~~:~~~~!:: 
' ... ~ .. ~.. " ' 

-

DEL)( DELV 'ECLUV> E<LAB> 

o.ooo2 ~o.ooot . o.2391 
0.0003 o.oooo 0.2220 
0.0004 0.0001 0.2603 

j .. " •• 

. . . ~ ., ... "' 

, . . 
; ... .. ... 

'! 
,.. !0 . 

- •.• Jo 

•/ 
')· 

~· 

!I .... , , ~·· ~ ~ !.~ ~li. 
'~- !1: ~ ·: r' .• t •• •. 'JIJ. 
' ,.: ... ·.· ...... · .. ·.,;; 
*•~: ·;~"!'!:~.·: 
:_···~ ·*"~· · . r .. '51::~ r .• 

·tv. .... ~ :"': ~·.t· . : ..-
~ --~-:(· .... t- • !"11. ·~- •-t 

:c'""~-- <~.t· ~·· 

... .. 

.. 
' jl •' .. 

.. .. 

0.·1774. 
0.1395 
0.1592 

• 

<~ .... ~. 

.. -

,, . 

'.· 

... 

- ... 4 

.. 
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-~ ... - - - - - -VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

1540 MW sas fired at Bel 

DOWNWIND DISTANCE (KM> = 48.0 
PLUME-OBSERVER DISTANCE <KM> = 94.6 
AZIMUTH OF LINE-OF-SIGHT = 244.~ 
ELEVATION ANGLE OF LINE-OF~SJOHT z 0.1 
SOLAR ZENITH ANuLE = 69;,.9··: AT 1600. ON 6/21 
THETA LENGTH RP I RVO RY. :: XRJ:DUCED YCAP L 

,... . •. 
~. '" j t• 

42. 1 ~ •t '1., . t' ~~~ ,.. : :. 
FOR SKY BACKGROUND• 

~ .. •. !r 

10. 0.27 348.3 
FOR WHITE BACKGROUND• 

0,48 72.08 88.02 

10. 0.27 348.4 
FOR GRAY BACKGROUND: 

0.45 79.56 91.49 

\0. 0.27 349.1 
FOR BLACK BACKGROUND: 

0.55 63.16 83.54 

10. 0 .. 27 341.9 0.61 56.13 79.71 

l • .. . 
t· ... -.&. .. .· 

·" . 
,~. 

~ .• .It . · .,. ... .~ 

··"' ... 
":.· '· 

:· / ~ ~ . .,. "' ~ .. .. 
••. ,. .. ·~· •. "JIM ... .. 

~ 

: ~:: /•· 

X 

0.3299 

0.3470 

0.3130 

0.2940 

- .. - - - ~~- .. - -

Y DELYCAP 

0.3393 

0.3455 

0.3280 

0.3181 

' 

-0~46 

-0.60 

-0.27 

-0.13 

.. ..r ~ .. f 

' I ... . . 
t· 

DELL 

t:t,.. ~·-"~,:_;, t:; <I. 
._,._,;:c~~·.;~ ~- 4t·r"' ... ~: ... ~ • 

" -~> :~:!:~ ,; • if: r~y(:y·" If· 

_., .u ~~ """"'t • 
BRAT-IO,,.~J:•. l)il..X 

'-J!~.('-r'~·.r..\:·_,.. 

~:~~y~·~>;! ···; t 
;;.! ... t: 1 ·•·• ··~'•"l~lt.,, !.. ....., " )l~· 

E<LAB) 
··' C(550) DELY E(LUV) 

-0.22 -0.0075 ~ 0.9977 0.0004 -0.0002 0.50~9 0.3687 j 
.. ... . . 

-0.21 -o.ooea 0.9995 o.ooo4 -o.ooo3 o.5492 o.41oe 

~0.14 -0.0050 0.9967 0.0004 -0.0001 0.4014. 0.2745 ~ 

-0.07 -0.0028 Q.9931 0 .. 0005 
. ~ " ... . '• 

0;0001 . 0.3986 
'"' . . .... . .. . .: .. ·. 

. 
" . ~-

..... l 

• ',.s •' 

•. ... ~ .. : . 

.• ,, 

l .. : 

~ "' ~ ~ 
~ . . . 

: ···~rf· •. ' .. •: . 
.;. ..... - -; .... ,, 

.. 
.:·~~~· /' 

.... "f 

. .... ~ 
~~ I:~ ~··~ .. 
, ""•·;·· .•... 

. 

;- ;-: . ~: \'. :~· i •. . ~:;~ .· .·. :· . ·,:~ :·:.:·;.: ;:··· :{:,;/ 

: l ... . -~ ._ ..... 

.:· •-'··~~~··"~"·"~ .,_"', . 
"~~~·:l:·!·~· j·~:·.~ r:' 
·~ ·~~· ·"J',:!t' •\ 
"lJ. ~ .. ,"\ "'"11!. 1 r 't' 
.;{'~ ... ~ .... ~ft.-.:;, -~l, ,. .... . 

'·,.'!'J ,, •. ' ' .. 

: ·~ ::~ ... '·' .. "" ~~~ /;!; 

'"' ·· . .._\' ,. 
t'' ,• 

. 

0.2"87. 

• ~ G • 

L 
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CONCENTRATIONS OF AEROSOL ~ND GASES CONTRIBUTED BY 

1540 MW gas fired at Bel 

DOWNWIND DISTANCE <KM> = 96.0 
PLUME ALTITUDE ( M > = 20t .• 
SIGMA Y (M) = 3891. 
SIGMA Z CM) = 446. 
S02-S04 CONVERSION RATE= 0.0381 PERCENT/HR 
NOX-N03 CONVERSION RATE= ..•.. , .. , O. 2669 PERCENT /HR 

;~ . .,. .. , :.. .. . :. . .. . -. ,.,. : 
··:.. TITUDE NOX ~~.:;·,N02 i..;~• N03- N02/NTOT N03-/NTOT 

<PPM> . ·;<PPM., ,:, <PPM> <MOLE 'Y.) <MOLE 'Y.> 

H+2S 
:~~~.~. ~ ... Jt:":. 

INCREMENTJ OaOOO o.ooo 
'fOTAL AMB l · . 0.005 0.005 

0.000 o.ooo 2.775 
0.000 83.809 0.262 

H+1S 
INCREMENTJ 0.001 0.001 
TOTAL AMBJ 0.006. Os005 

o.ooo 66.378 1.156 
o.ooo 83 .. 772 0.189 

R 

H 
!NCREMENTJ 0.002 0.001 
TCTAL AMBJ 0.007 O.OOb 

o.ooo ~.6.504 0,682 
o.ooo 83.530 0.202 

H-1S 
INCREMENTJ 0.002 ' O.OOl . ' 

TOTAL AMBJ 0.007. ·. 0.005 
o.ooo G-.0.364 0.852 
o.ooo . 83.488 0.252 

H-2S 
INC:REMENTJ 0.002 0.001 
TOTAL AMBl 0.007 0.005 

o.ooo 66.207 1.041 
o.ooo 83.442 0.308 

0 
INCREMENTJ . 0.002 0.001 
TOTAL AMBJ 0.007 0.005 

o.ooo ~.s. 907 1. 406 
o.ooo 83.353 0.416 

•,· 

I 

C:UMLILAT.tVE SURFACE DEPOSITION .(MOLE FRACTI9N OF INITIAL FLUX) ... ' · ..... 

S02l 
NOXJ 

PRIMARY PART1CLILATEJ 
S04J 
N03l 

.. 
0.1856 
0.1846 
0.0195 
0.0000 
o.oooo 

S02 
<PPM> 

0"000 
0.,003 

o.ooo 
Oa003 

OaOOO 
0.003 

o.ooo 
0.003 

o.ooo 
0.003 

o.ooo 
0.0()3 

S04= 
<UG/1'13) 

o.ooo 
o.ooo 

o.ooo 
o.ooo 

o.ooo 
t, •• 

0.'000 .. 
·. 

O.OQO 
o.ooo 

o.ooo 
o.ooo .. 

o.ooo 
o.ooo 

.. .-; ~ ~ 

........ '~~---·:;,,~.""- ....... 
'. ...~ "8,~~ "'' oc,. 'J.II. •,, ~ t~qt ~. , ... 

:·.",~t r ~"'a ·: ~ 

... .. .. liiillllllililt ·~ 

S04=/STOT 
(MOLE 'Y.) 

· ;0~ \~~·:::.~;1.fRIMARY BSP-TOTAL 
<PPM·). ~:l.t l{.IG/M3> < 10-4 M-1 > 

.... ~- ft~('!:t. ~~ .!' .. ~. 

BSPSN/BSP 
('Y.) 

. ~,. ·~ ~<:·~. /~ ~ 

0.534 · c•. ooo .. 0.037 o.ooo' 5.205 
.0 .. 002 · .. · .. 0.040 -0.120• o.ooo -19.700 

0.240 .-0. 001 ' 0.069 O.OOi 2.407 
0.001 0.039 -0.088 o.ooo 8.185 

'· .· .. ; \l ;~ 
~- ~ .... .,, 

0.155 -0. OC·1 0.143 . 0.002 1.569 
0.002 0.039 -0.015 0.001 2.395 

.. . . . .::~ ', .. . . 
.: .. 

+ •'. ' ;~1.· 0.187·: ":"'o •. oot·.; ~ 0., 143 ;_ Q. 002 ' \ . . 1 • 885 
0.002 . . 0.03'9: ,;~:· ,...0.(>15 > :. 0.001 :~ :~ ~.872 

0.223 :-0.001 
o. 003 ·.) :0.039:. ·. 

o. 143 ~ o. 0()2 ' .. 2. 238 
-O"Oi5 . ~ · · 0.001 .. ; 3. 403 

. . 
0.290 
0.004 

' .. ~ ~ ,.-1-·. jtl :~ ... 
,.,__ "' ...... 

-0.001 
0.039 

. 
.... ~· • • ~ I> ·f.;:' 

··::.~.;.i:::~-~;~~:· ·~· 
;~: {::.: .. ;'; "~/-. : ;-·~'~~, .. ;·~·· .. ~' 
,.._:oiO.l~~,~-~~~-~~·.1; · ....... 

f.,~ ·t:. ,, f. 
'!!;"~,.··· - , .•• _ ' . 

. . ";,' . . 

' ' 
. 

'. ~ .. .ol .. ~ ... 
0.143 0.002 2.898 

-0.015 o.oot . 4.392 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
1540 MW'9as fi~ed at Bel 

DOWNWIND DISTANCE <KMJ = 96.0 
PLUME ALTITUDE ( M) = zot:. 
PLUME-OBSERVER DISTANCE <KM) = 137.6 
AZIMUTH OF LINE-OF·--SIGHT = 233.7 

·,ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1 
SOLAR ZENITH ANGLE = 69~'9 AT 1600. ON 
SIGHT PATH IS THROUGH PLUME CENTER 

. ; ,.{..._"'fr' ""' • 

6/21 

.. .. - .. .. .. .. .. .. .. 

.i •:J:r ·~. ·~~.;·~> ut:, • 
'it • " .~ • ' • ,,. 

'• •o! 4.,. lf.!' ~.·~· ~~ 
'"' • .,.. ;}·,. l:~~;·".:,";i~~-.• t' 

··~·-£.. i(,4 ".« "f/'_/j ' • 
THETA ALPHA RP/RVO RV·~:·j(REDUCED YCAP . "':'·:·· .. L X Y DEI...VCAP DELL C(550) 

. .-:' .. ~\ o4~-~-

8RA1],0 ~ ... ;..!~·p~!-X DELY E<LUV> E C LAIEt) 
t .. r • 

52., 
22. 0.39 348.9 0.31 i;.4. 71 84.3~ 0.3298 0.3455 

"'...!"10,' .. 
·. · .. ~ .· .. .. ·:· 

,.."' ..... '10 ' ., .. ... ,· 
..- .. 1". ' ~ '· 

~ ..... , . ,..'{ -~ 

' ..... ~. 

·.- '. 
"""' C> 

! 
-~. 

~ 

' :'r-l ~- .. •t" 7-?' 
·~ . .;~ 

• j.. 

=~-
. . "' ~ '" 
~~~. ·• :;:,· .. 1t ·, ~ 
~:.!\' . ~·~: ... · 

,,;: • .,!• .. "'· ..:.. .. '.(1.,., 
. "'~*~l}o~ >"(t .. l ..:~ .. ~ 

-0.12 -0.06 -0.0024 • 0.9985 0.0001 ~0.0001 0.1621 0.1230 
# • • .. • • • 

..... ... ~ 

·t.~· ,. 
'!' I .. 

! .~ 
I • 

·" 

'j 

! 

f • ' .• .. 
• ~, l .. , "' 

··~ •• .. At"' .... - .......... j' .. . .-J.··· t .t ... ' ~ .. ,.,,,· ••• _ .. • ...... f • • .. 

.. 

••••• I' . 

~ ;-. • j· ·': ·:' :. :- ., .::), 
' ,. 

..,. 
• ,· •. ~~t•~ ... .. 

--· . •,'.~ · .. 
~ .· ~ 

~ . ,t • 
"'·•· , .. ....._ .• * 

.:~~: _: ·~·.:.L~)}: ·. ~ ,(_._.. -~·,: L 

... 

. . 
.. : :· .. ;', ~ :· / ' >:: :. : ·• ~:.· :: .~:~ '. ~-:;: i {: ::: ~ ·; .. :.,_. -~ ·: .. 

. ~. 

' J-: • 
~ .. \ -,·: . .,., ·"'" ~ ' ' 

' 
.. 

• • . • ~ ¥-r 
.... :'' ;: .,),~'-.;'': tt ;.}~/~ ·~ '-' ~ ·,.;( ::.;: '~ J~ . 

..""> t \~ j ..... ~··:-~"" • 
•;~ ~t ~1~~t.-\..~ :-~~ 4 

>f ~!" '~ •. r~ .·~·vi~: .. ;~• 
. ;;:,.( 1:.:! )f,• . t' ,..·t ~· 't 

" .. ·~.!. ·J\ • • : •• ~ .. ~ . : 
..... _,jl."' .. .,. • .. ~ ..... -... ~ .... ;j 

' A .tr "; ' ....... ~-~ r:; ;,; 0 c A 

~,_. 

. ....... . ~.. . . . . ,.. 
. . ·~" ~ 

. . 

.. 

., 
,• 

. ' 

.• . 
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PLUNE VI:.::l.IAL EFFECT·:; FOR 1-IIJF: I ZCtNTt~L VIJ:JJ!3 
OF THE PLUME ttF t•JHITE, t)RAY, AND l:ILACK Cff..t,_ll!C::TG 
FOH ::Z.PtC: IF I C: OF.tS:ERVER-PL IJI'IE AND O[cf;f£1':'·iEn- m=:c ... u::::c:T D I :::::r AI•K:t::.:; 

1540 MW sas fired at Bel 

DOI.-JNt·JJND DT8TANC:C OtN I = '?/6. (I 

PLUME -l)f:t!::ERVER [I I STANC:F.: ( Kl•1 > = 1 :~:7 • /:. 
AZIMUTH OF LINE-OF-SIGHT = 233.7 
ELEVATION ANC•LF. t)F LINE-OF-SIGHT = 0. 1 
SOLAR ZENITH ANGLE = 69.9 AT 1/:.00. ON 6/21 
THETA = 52. 

HEFLECT RP/RVO RO/RVO YCAP L X 

1.0 (J. 3}1 0.71 6B. 71;.. 
(1. :3 ~· "'8';'/ 0.71 62. 44· 

:36.40 0.349(1 
::::;: .. 1~. (). ::.:~·;,::: 

0.(1 \), 39 0.71 5't. 73 :31.71 C). :32(l5 

Y DELYCAP DELL C<550) BRATIO 

0.3470 -(1. 15 -(1. C):;: -(1. 00:26 1 ~ ~)00't 
(1.:3411;.. -1).09 -(I. (l~i .•• (). (10 1 :;) (1 ~ ')'=:•9(1 
() • ~:~:'?) 1 -0.(16 -o.o:::: -t>.on14 fl. -~97~i 

.. ~ .. ~ a.J .. 

DELX DELY ECLUVJ E<LAB> 

(1. (l(l(l(J -0. 0002 0. 1311 (1.1157 
0. 0001 -·(). (I()() 1 (l. 1 lt;;.j o.nr.:-on 
n. (100 1 ··0. 0001 (1. 12t:::3 o. o·~(•::::: 



,r, ,;. 

(/, 

- -----·--~~ PLUl•1E V l!.BIJAL EFFECT'S FOR Hl.lfU lOt·.JTf~L V 1 E~J:3 
~ - .. .,; .. 

.__ 

~ 

OF THE PLUME OF WHITE, GRAY, AND ~LACk OBJECTS 
FOii SPeC: lF I C: ot:;o:::ERVER-PLUI'IE Af\ID CtB:~:I?f1:'·iEf~- Of.lo..IECT D I :~:TAI'K:t:;,:;: 

1540 MW gas fired at Bel 

DOWNWIND DISTANCt C~Mt = 96.0 
F'UJME-Oft:"::ERVER DISTANCE o:.:N > = 1:.'::7. 6 
A2'It1LITH OF L.INE··OF-::~IGHT = 288.7 
ELEVATION ANCii.F OF LINE-OF-SIGHT = 0. 1 
St)LAR ZENITH ANGLE:.: 69.9 AT 1/.:.(10. ON 6/21 
THETA = 52. 

HEFLECT RP/RVCI RO/RVO YC:AP L X 

1.0 0.39 0.71 6:3. 71:.. :36.40 0.849(1 
0.3 0.39 0.71 62.44 :::::::. 1/:.t i). ~:2·~;:: 
0.0 0.39 0.71 s·;'. 7::.: :11.71 0.3205 

Y DELYCAP DELL c < ei50 > 

o. ::::470 -0.15 ·-(1. o:::: --(1. 0026 
(1.:3411:.. -o.n9 -(l. (l!;:i ·-(l. (1(11 :::: 
() .. ~:8•;) 1 -o. o...::. -0. o:;;: -n. ()tl14 

F.JRATIO DELX DELY 

1. (I(H)9 0. (H)(l() -0. 0002 
o. ·:.:o·:: .. ~o o. (H)Ol --n. I)On 1 
(l. 997!:'i 0. (11)(1.1 -·0. 0001 

.. .. .. ~ 

E<LUV) E<LAB> 

o. 1311 0.1157 
o. 11t:.J (1. 09(11) 
(1. 12::::3 (I" (l'?.Jt"lf.3 
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Vl ~:UAL EFFEC:'J'::; F CIH L JNL·:: OF ::n m-n t)l.l':'tblf, f-·LIJI•IJ:.:. 

.......... 
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6' 

1540 MW sas fired at Hal 

DOt.JNt.JtNO DlSTAN(E: 0·~1'0 = 91:..·~ n 
F'LUME-·OB:;':;.Ef<VER Ll I STANCE < h'N J = 1:::.:7 "!, 
AZIMUTH OF LINE-QF-::::rGHT = 23::.:.7 
·f'LEVATinN t~NGLE: OF LlNE-OF-SIGHT = 0. 1 
BOLAR ZENITH ANGLE = 69.9 AT 11-.00. 01\1 ,;_./21 
n:ETi~ LE-NGTH RP/RVO RV /.REDUCED Yt.:AP L 

e.-. ·-•4. 
fo'OR :::a<Y f~ACKGROUND: 

21:. .• ('1. '39 ~:4(:.. 4 1. 02 /:•7. ~:2 :.::5 a 1.::.::~ 
FOR L-JHTTE BAC.f.GROUND: 

26. n.89 :::4(-.• 5 r). •';JS' 70.95 ::::7.47 
FOR t;RAY BAC.:<GROIJND: 

:?~ .. (1. ;:.:C) 84C .• :::: 1. l)!;:i c.4 .. ~.2 :=:4. - :;:() 
FOR BLACK BAC~GROUND: 

2~ .. (J.~:9 ~:4t .. 2 1.08 61.91 :=:2 .. E::.:: 

X 

c) .. ::..:2:::4 

0.:3407 

(l. :::.:217 

(). 312t. 

~ .. .. ~ .. ~ .. ~ .. .. 

Y UELYCAP DELL C(550) BRATIO DELX DELY E<LIJV) E<LAB> 

(). 3:;:~.:.:=: -(l. s:;: -0.26 -0.0092 1.000(1 0.0001 -0.0006 (l.5255 0. 44::::5 

(l. !3,~:·;-J 1 -0. 6~: -(l. :::.:o -0. 01 04 1. 001::: (1. (1(1(1(1 -(I. 0007 (l. ~5650 (). 4:=::;.!<) 

(). ~::::::;:5 -0.43 -0.22 -0.0079 o. 99CJf:., 0. (10(11 -0. (1(1(15 (1. 4~i:.;5 () .. ::.:7 .~.~;} 

(l .. ~::~:t)E: -(J •. ?,5 -o. 1 9 -o. ooc. 7 0. 9''i'77 (1. (1(1(12 -(1. 0004· 0. Ll22~. (). :;::.:::3~1 
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CONCENTI~ATIOI~::; OF ?'aE~:o:;::OL f~rliJ •3A~:.p~: CONTR1BI_rfl::·1.1 ftY 
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C> 

~ 

1540 MW sas fired at Bel 

DOWNWIND DISTANCE <KM> = 155.n 
PLUMF ALTITUDE <M> = 20b. 
SIGMA Y 01) = .57':-it! •• 
·3 I (;NA Z ( 1'1 i = 561. 
S02-S04 CONVERSION RATE= 0.0585 PERCENT/Hii 
NOX-N08 CONVERS:JON RATE= 0.:;:745 PERCE:.NT/HR 

ALTITUDE 

H+2S 
INCREMENTJ 
TOTAL AMBJ 

H+lS 
I NC:REt·lt:NTJ 
TOTAL AMBJ 

H 
INCREMENTJ 
TOTAL AMBJ 

H-1S 
INCREMENT] 
1'0TAL AMBJ 

H-2S 
I 1'-lCREI'1ENT J 
TOTAL AMftl 

0 
I NCREf1ENT J 
lOTAL AMBJ 

NOX N02 
<PPM) <PPM) 

0.(1(10 0.(11)(1 

0.005 0.004 

o. (l(l(l 0.000 
0.005 0.005 

0.001 (l. (H)J, 

0.006 0.0!"1!5 

0.001 0.001 
o. ooe:. 0.0(15 

0.001 (1. (H)1 
o. ooe:. O.OOfi 

n. (101 (1.001 
1). 006 0.005 

1\10:3- N02/NTOT 
< PPI'I > <MOLE /.) 

(1.(1(11) (I. (H) (I 

0.000 E:~:. ~:(•9 

0.000 (l.(l(IO 

0.00(1 e·-=-· &::'·"':.·-=· 1.;._; •u•• .._1 .!...&-• 

0.(1(1(1 !57.445 
0.000 :::~:. :;:7·:.1 

0.000 57.148 
0.000 E::3. :321 

0.00(1 5(: .• :=:~: 1 
0.000 :=:3,2C.(I 

o.ooo : •• !:: •• 27(1 
(1.(11)0 E:3. 151 

NO:?.-/NTOT 
<NOLE /.) 

==: .. ·:17/:.. 
(1.:?.79 

~l. ·::,::::7 
t). o:::c. 

:: .• :::4('·. 
(,. i;..4:=: 

~:. 7C»l:.. 
0.71::?. 

4.090 
o. 79:=: 

4. 7 (:.;,'";! 
0.9'24 

CUMULATIVE !;:URi=AC:E DEPOSITION <MOLE FRACTION OF INJTIAL FLUX) 

!:::0:2) 
NnXl 

F'RIMnHY PAiniC:IJLATE1 
'31)•1 J 
Nl'tJ J 

0.2707 
0.2b59 
0. 0:29f-; 
0.0001 
0.0(100 

:;::1'~.~~ ::;:n4= 
(PPM) < UG/M'2: > 

0.1)(11) 0.001 
(1. (1(1:3 0.001 

0.000 o. ('1)1 
o. ocr::: ft. 001 

. 
o.ooo (1. (II) 1 
0.00:3 (1. 1..:01 

o.ooo (1.(11)1 
o. oo:=: 0.001 

0.000 ().001 
(I. (1(1:3 0.001 

0.001) (1.001 
(l. oo:.:: 0.0(11 

.. .. Iiiii .. .. RIC .. 

:;:a)Lf.=J:::ToT 03 PF< I 1'1(~FN Bt:P-TOTAL a:::;PSN/B:::p 
010LE I.) <PPM) < UG/1'1:8 > (10-4 1'1-1> co 

1. ::o·~ (1.(1(1(1 (J. <)~:::: (1.(1(1(1 16. :;::=:'1 
(1. 006 0.040 -0.119 0.000 -178.1:27 

1 • ()•;):3 0.000 0.047 0.001 1<). 2:~:/:.. 
0.004 0.040 -0.111 o.ooo 281. 011) 

c). 7E:/:.. -0.0(11 c). (1:::2 0.001 7. 5q.~. 
0.006 0.039 -o. o76. 0.(1(1(1 17.::::61 

(). :=:5:3 -(1.(101 0.082 0.001 :3. 1:32 
o. ooe:. 0.039 -0.076 0.000 1:3. (:.!57 

o. 9:~:5 -0.001 0.082 (1.001 .:=:.==~st. 
(1.(1(17 0.039 -0.076 0.0(1(1 20. ooe:. 

1. 070 -0.001 (t. (lE:2 0.(101 1 (J. oo:.:: 
(1.(1(18 o. o::::·~ -0.076 0.0(10 22.245 
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- - - - - ~ - :liiiiiliiii.· -· .. VI·::UAL EFF!::.CT~::;; ~.=em HORIZONTAl .. !::I13Hf P?~'I'H'~: 
1~40 HW 9as Fired at Bel 

Dtti-INWfND ttT!=~TANC:F H(l'l) = 1 ':·5.t"t 
PLUNt: AL T n l.lllF < 1•1) :;: ~.:::Otl-.•• 
F'LUI·Il::-08'-:Ef"'\Jf:l-i· rn:=nt:~NI"F: (l::t-J) = t•.::-;:;:.1;-. 
A7 t I"JUlH f.IP L I NF.-(IF-S l CHT :.. 227.2 
t::l. EVATTON AN(iLF (iF LJN£-OF-~~IGHT = O. 6 
~31)1.{¥~ J.ENJ TH ANGLE' = 1;.9. 9 AT 11;.00. ON 6/.21 
SIGHT PATH 1:3 THROUGH PLUME CENTER 

"11-lt:::rA ALPH~ HP/HVO RV /.REDUCED YC:AF' 

57. 

L X 

~ -:· 

Y DELYCAP 

15. 0.55 34:=:. 7 t). ::::e: 61./:...7 82.75 0.3287 0.3448 -0.07 

-..... 
() 
~ 

" 

.. .. Jiilll[ 

DELL (:(550) BRATIO 

-~ 
&iiiiiii" 
•:-; 

DELX 

.. lliiiit ' ' liilllli} 

DFLY E<LUV) E<LAB) 

-0.04 -0.0014 0.9986 0.0001 -0.0001 Oa0995 0.0761 



·r:·······d , . , I 
•''' 1:,1' 

r.-tr }I! 

.)" 

.-;;J ! 

J 

~ ~-J 

1 
f' 
I 
' 

.., 
; # 

r) 

",., 
' 

- ati - - IER .. - .. 1111 1111 PLU11E VISUAL EFFEC:T~3 FOR HrJRIZCtNTAL VIE~JS 
.. ~ ., 1111: llilil( 

........._.., 

·o 
-0 

OF 'HU~ PLUI'IE OF WHTE~ ORAY, I~ND BUiCK CtB.JEtrr::; 
FOR SPECIFIC OBSERVER-PLUME AND OBSEkVER-OBJECT DISTANCES 

1540 MW sas fired at Bel 

DOWNWIND OTSTAI•ICE O<M> = 155.0 
PLUME-OBSERVER. II!STANCE 0(1'1> = 19:;:. /:.. 
ALIMUTH (tF LINE-CtF-SICiHT = 227.2 
ELEVATl(IN ANGLE OF LJ NE-OF·-SIGHT = 0. 0 
SOLAH ZENITH ANGLE = 69.9 AT 1(:.00. ON c;./21 
THETA = ~7. 

f-\EFLEC:T RP/RVO RO/RVO YCAP L X 

1.0 0.55 o. :':J7 c.4. :;:3 !34. 15 0.:3450 
(l. 3 0. ~55 (1.97 t.t. ~:2 :::2. ~57 () .. :~:~~~:e. 
o.o 0.5!'5 0.97 60.04 :31.::::7 c1. :;:z:==4 

Y DELYCAP DELL C(550> 

o. :;:444 -(1. (1:3 -0.04 -(1.(1(114 
c). :::42t. -0.05 -o. o:=: -fl. or111 
1). ::::417 -0.04 -0. 02 -(1. 0009 

Bf<'ATIO DELX DELY 

1.0013 -0.0001 -0.0001 
() • ~'";l''il''£1!3 (1.(1(1(1(1 -(1.(1(1(;! 
(J. '"9·:1:~:7 (1.(1(1(1(1 -1).(1(1(11 

llii[ 11" .IC liiiiiiJ iiliiiil! 

E<LUV> E<LAB> 

0.0895 o. 07:;:2 
•') .. ()(:, 1 :3 (). 1)52:::: 
0. 1)651 0.0514 



l 

- - -' .. .. ~ - - -VISUAL EFFEC:r~.:; F-OR LINE:.~::'· Or SlCiHT HLUN(i r'L.I.II·ll.:: 

-..... -(.); 

1540 MW sas f1red at B~l 

IiOWNW tND fl T STANCE O::'i'O = 1 t;s » 0 
PLLIME:-CIBSERVE~: D 1ST AN( G' < KI:'O = 1·:1::. t:. 
AZIMUTH (IF LINE-OF-SIGHT = 227.2 
ELEVATION ANGLE OF LINE-OF'-SIGHT :::: 0.0 
.-.:;OLAR ZENilH ANGLE = 69.9 AT 1600. ON C./21 
i HETA LENGTH RPlFNO RV Y.REDIJC:Ell YCAP 

57. 
FOR SKY BACl<GROUND: 

&:"&..'"" ,_ ........ 0.55 ~:4~:. (l 2.01 64.71 
FOR WHITE BAm<GROUND: 

55. (1.55 343. C) 1. •'iP~ /:..6.65 
FOR GRAY BACf(GROUND: 

55. 0.55 342.9 2. o:.::: c.~:./:..9 
FOR BLACK BACKGROUND: 

55. 0.!55 ~:4:;!. 8 2.05 62.42 

L X 

E:4.35 t). ~:28() 

:=:5. :::4 0. 3::::60 

$3.82 (). 3~~4·~ 

:33. 15 (t. ==~ 1 5J:3 

.. r r 

Y DELYCAP 

(1. :,?.~:54 -wO. 00 

(j • :=::3.:.~: <l ~().58 

c). ~t34:::: -0.44 

(). :~::;::34 -c). ::::3 

I! 7 m· 1 n r liiiiil[ liii[ I -: lliil1 ' . iiilli] 

DELL C<550) BRATIO DELX DELY E<LUV> E<LAB> 

-o. 2.~ -0.0091 ~. 0015 -0. (1(1(1;3 -0.0008 (J.·5~:5(:. 0.4555 

-o. 2·:.' -o. o 1 oo 1.0084 -0.0004 -0.0009 o. 55194 0.5047 

-().2~: -() .. ~)')82 1. (101:::: -0~ 0002 -0.0007 (1. 478:21 (1.11(177 

-0.20 -(1.(1(174 (!. ·~'"i/98 -0. 01)01. -(1.1)(1(16 (). 4,3:?.2 f). 372:3 



.. - - r·-~r ""' 

..__ 
...... """" -

1 ~t40 Ml~ sa~ fl. rt-d :.:.:!:' v~.:.1 

DO~JNt-J l Nn DISTANCE' <: :{1) ..,. 2(!5. () 
F'UJi"'E ALTITllDf <N> :::: 2(•.~ .• 
SIGMA y no :::: 72'(1~5. 

SIGMA z <M> - 641. 
S02-S04 CONVERStfiN RATE= 0.0617 F'ERC:F.:NT/HR 
NOX-N08 CONVERSION RATE= 0.4::::17 PFRCENT/HR 

ALTITIJDF. NO>: N02 NCr:::- N0'2/NTOT NCt:3-/NTOT 
<PPM> (PPM> < F'Pt1} (!10U~ /.) <NOLE /.) 

H+·2S 
INC:RE'MENTJ o. 0(1(1 o.ooo o.ooo (1.(1(1(1 u .. f::79 
TOTAL AMBJ 0.005 0.004 (1.000 82.779 1.540 

H+1S 
INC:RF.:NENTJ o.ooo o.ooo 0. (II) (I o. (11)(1 1.-, ..... ,~.-,.-, ..:....,;;,.. .. .,: .. ,:. 
TOTAL AI'1BJ (1.(105 0.004 o.ooo E:3. C)4() 1.214 

H 
INC:REMENTJ 0.000 0.000 0.000 0.000 ·~J. :::12 
TOTAL AMBJ 0.005 0.005 (1.(1(1(1 ::~2. E:45 .. ····=,s= • • ;;;.._,_a 

H-18 
INC'REMENTJ o.ooo 0~000 (1.0(1(1 (1.(1(1(1 'i' .• c.:=::::: 
TOTAL AMBJ 0.005 I). l)(l5 (1.000 82.805 1.434 

H-2!3 
INCREMENTJ 0.000 0.(1(1(1 (1. (tf.J(l 0.000 9.971 
TOTAL AI'IBJ 0.005 0.005 (1.000 82. 7l:·4 1. 48:3 

0 
INCRE'I"'ENTJ 0.000 0. (1(10 0.(1(1(1 0.(1(1(1 10. ~1::: 
TOTAL AMBJ (1.005 0.005 (1.(1(1(1 E:2. t.-:.17 1. 564 

CUMULATIVE SUf-:FACE DEPOSITION ( t10LE FRACTION OF INITIAL FLUX) 

S02J 
NOXJ 

PRH1ARY PARTICUL ATEJ 
s:n•~ 1 
N(r"::J 

(t. :::248 
(1 •. 3135 
o. o::::7:3 
(1. (l(H):?, 

0. (H)(ll) 

:=;Ct2 8(14~ :::04=/STOT 08 PRII'"IAH\' BSP-TOTAL B~;p::;;N I El!::p 
<PPN> <UG/M3) <MOLE /.) (PPM> <IJG/M8> (10-4 1'1-~\ ( /.) 

0.000 0.001 ::::.774 0.000 (1.085 O.OO.i 28.:.::21 
(t. (J(l:3 ·=~ ' 001 o. 011 0.040 -0 ... 122 0.000 -1102.:391 

o. (l(ll) 0.001 2.783 0~ 000· c). ()~::3 0.001 22. 5t·1 
o. oo:: 0.001 (1.009 0.040 -0.119 0.000 ···1 757. :3:37 

0.000 0.001 2. 18~· 0. (H)(I 0. 05~1 0.001 1 :=: • .:.:!7 
0. oo::: 0.001 0.011 0.040 -0.098 0.000 59.045 

(1. (•00 0.001 2 .. 25C· (1.,(;01) o, (l':;.';:i (1.001 19. 1 0~1 
0.003 0.001 0.01:: 0.040 -(1.,.)98 0. (H) (I 59.803 

0.000 0.001 -.. 0:.·"":••=-
.,:... . ·-·.:..~-· 0.000 0.059 0.001 1·;1. s·~~8 

0.003 0.001 (1.(112 0.040 -0.098 0.000 60.554 

n.ono (1.001 2. 44:3 0.000 0.059 0.001 2(). :~:(:.5 
(1. (lfl:3 (1.001 o. (11:3 0.040 -0.098 0.(1(1(1 /:..1./.:.95 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
1540 MW gas. fir-•<:>d at Bel 

DOWNWIND DISTANCE ( .(M) = 205. 0 
PLUME AL T :[TUDE C M > = 20c •• 
PLUME-OBSERVER DISTANCE <KM> = 242 .. 2 
AZ~MUTH OF LINE-OF-SIGHT= 224.1 
ELEt:ATION ANGLE OF LINE-OF.-SIGHT = 0.0 
SOLAR ZENITH ANGLE = 6.9. 9 . AT lc.OO. ON 6/21 
SIO.HT PATH IS THROUGH PL.t)Ml;rt:ENTER 

• .. 1:' ~ ... 

THETA ALPHA RP/RVO RV ~~~ED~CED YCAP 

60. 

L X Y DELYCAP 

12. 0.69 348.5 6.41 60.29 82.01 0.3281 0.3437 -0.04 

.. 

''f 

~ 

--~p·;·: .... ~#--!'-. 
~~ '9~~ ;. ~.'·-' 
·.":'«~ ...... ""~ 

t.!." T 

.. ' ~ u 
• > 

.. =··,. 
. • r 

; .. ,··, ... 
'• , 

DELL C<550) 

-~i:"",_; ~ .... • 
.. < *' . •,:::.~: -l~;.\; 

,, ~-,~:~' ;··t . ., . 
• 11"1si~~r~~ ,~;\' 

BRAT~u;·!~•:{I;'ELX 
,' ·: ~;·~\ -~$,, 

DELY E(LUV) E(LAB> 

-0.02 -0.0008 0.9991 0.0001 o.oooo 0.0776 0.0550 

.. 

..i; 

·-' 

•' .•. 

. 
'• .~ < 

<" 

• 
·~ .:\ 

" 

f. ~ .,~~ ..... ~ • -&i4- .~-~ - •. 

• 

.. ::. . ~ ... 

\ ~·.¥:" ......... _. .... ·,.. l ~ ·' . , .. ,.~· .. ,,,,.,~····nt·. 
~,.... •• "'.t) ,AJ!"t .t .......... \.~. 
:·j '~ , ""' ·":~1.~,~-1 

~ 1- v. ;~.. , .. •"t·~ 
~t"''. ;: .. •. ~Xlt; •'· 
~ •. 't.": ... : ;~! 

,f.t. ~ ... r.: t:~. • . .... ........ ·' .... ~ .. ~. 
~ 41'~·•• .. ~t't.··,.~:··~ 

> > 

t• . 

., 

• . 
.: .. ., ~ ~i ' ~ • 

t-,,( ., .. 
l· 

.. ,._ "J ~ , ,II· - ~-. .. 

.. h! 
. ... .. 

·' J ~~·· ·.• ,.. 
• . .._ ... ~ .. 
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS 
1540 MW gas fired at Bel 

DOWNWIND D I STAWCE O<M) = 205. 0 
PLUME ALTITUDE <M> = 206. 
PUlME-OBSERVER DISTANCE O<M> = 242.2 
AZ·lMUTH OF LINE-OF-SIGHT = 224. 1 
ELEVATION ANGLE OF LINE-OF.-SIGHT = 0.0 
SOLAR ZENITH ANGLE = 69.9 AT 16·00. ON 
SIGHT PATH lS 1HROLIGH PL.t.JMEfbENTER 

THETA ALPHA RP/RVO 

60. 

~ ... < .... . 
RV·;.x~ED!JCED . . VCAP 

6/21 

L )( 

.. .. 

V DELYC:AP 

.. .. g· ( .. il I 2 C ~ a 1 ~ 

:j:"' .. ; • ••• ~·· 
~ , i, -~>. . \.f> t ..... 

•. i ! . ··-"t 
~. ~. :t 't-\f ,~· '., 

• r:t;~:t~:~~··~ ,~;~1 

BRA j~,O":~·:it;{:.fi;IEL X 
' .. - ~~·': ~ ~r-~ '. E<LAB> [I ELL (:(550) DELV E(LU\H 

" .. .. 1 

12. 0.69 348.5 0.41 60.29 82.01 0.3281 0.3437 -0.04 -o. 02 -o. ooo8 o. 99tH o. ooot o. oooo o. 0776 o .. o55o 

*~ , .• 

--..-., 

~ 

... 

~ 

. 
11, .... ~ ~ ..... ~ 

.. ;.· .. i,. '"'-; .... ,~'/ ... 
... ~ n. .... '-'* ·. v.~· 
·:~~·y .... ~· .. 

,·. ;,._ •• ~ ...J:' .... 
• ~....... <If'~. 

.• 

~, .... ' 
,, . 
·, 

/ . . 

..if 

-~· 

.. ~ .. . 

.~ . 
•:~ 

... . 
.• ,i 

" 

~ ~· ·t'~ ....... ~ :. .... ~ ~~- .. II'" 

"•' 

. . . 
... • ,1'..;tf5C' :·;,;~ •;K'~·I\t· • 

~~~,"'I! Jt.~!"'-J ,.. .. , I"'· 
/l· ' • I-.,"¥" ~~~~~i;f) . 

--.~ ~ , .... ·l!f!O.·f~ .,~ ., -: .. · ]j)·y •. 
.. ~ .. -~~·~· ~ ..... '. ~· 
"~' ¥:·~~~ ... '1L· ~"'~ 
~ .. ~ •• ·; .,, • ~1't• .. ~:J :~ .. 

(' 

,.:! 

.... " 

·~ • + .. -. ..~ ' 
4. ·" ··:. I, 

...... ~ .; -··" .. 

I, 
; 

" ·' 1 ~f,;'' .. •' • !<.,. 

' ·:.... ;(., ' .... ~ ! ' ... 

'· 
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~ .. 
PLUME VISUAL EFFECTS FOR HORIZONTAL V!::.viS 
OF THE PLUME OF WHl TE, GRAY, AND ~LACK m3...JECTS 
FOR SPECIFIC OBSERVER-PLUME ~~~~t.:• OBSERVER-OBJECT DISTANCES 

1540 MW 9as fired at ~~1 

·.····DOWNWIND DISTANCE <KH> = 205.0 
PLUME-OBSERVER DISTANCE U<M> = 242.2 
AZIMUTH OF LINE-OF-SIGHT·=- :.~~-2~4: 1 
ELEVATION ANGLE OF LINE-OF:;-SIGtiT = 0.0 

~- ., . .., 
SOLAR ZENITH ANGLE = 69 • ./~· ~··. ~T 1600. ON 6/21 
THETA = 60. ~· . . · ·"f"i · •. 

•. ·":~~~- H~ ·t;·~1~~:r~~ ... 
REFLECT RP/RVO RO/RVO VCAP L X 

1.0 ' 0.69 1.01 62.83 
0.3 0.69 1.01 60.18 

Y [IELYCAP 

-0.06 
-0.03 

DELL CH550) BRATIO 

1-£,11_?.~ ' :ot -~ J"'l\1. • 
""~'-9? ··~.,., :< <.r ~· 
..... ':\ ~···' t).-;f ,. ~.,..~ 

it."• ~;~~~·~:It ·~·1! f'}! 
.,, ' ••. •i· ""' ' 

' "'' .. H.,. I_ •U,o .1.~, ~ 
-~ ..... ~ 'q:r·b· 

DELX 

-j·r !t '\: "~'!t· .. :~., ':t ,, 

·~~- .·~ :rrt,'J' 
~"th "'t:'' ... ';>. ~ • 

' '·' DE~v·· E(LUV> ··. · ECLAB) . .. 
-o.o3 -o.ooo9 ~. t .. oots .-l').ooot -.::o:ooot · o.o7e'1. o.OS63 · 
-0.01 -Oe0005 (.).9997 0.(1000 O.O()()Q 0.0317 {.\.0270 

o.o 0.69 1.01 59.04 

83.37 
81.95 
81.33 

0.3443 
0.3337 
0.3289 

0.~438 
0.3423 
0.3416 -0.01 -o.ot -o-.. ooo4 o. 9984 o.oooo o.oooo o.0386 o.o2a3 

.. . , 
:- ··(' 

• u,.- ~ 
. ... ~ 

.. . .. 

.. 
",, • ~ If, ,. ~· i,!t4' 

. ~ ~: .__ - •-'1'~~. ~ • 

w 
., 

ll 

.. 
~-

-~;.~ ... ~" ·tl~ "- ~ 
' ····"' ... 

·~·,f ~ ... 

.... ·:. i' -~~. 
... ·,~· . 

4";; •.. 
•''·' .. l .... " 

·:; • r' 
I I ... 

·. . ' 

. · 

~ 

·*} 

.... p.· 

~. • ... " .d. ... 

,• 
. • . . ~ ..... : . . 

·: .. •:t .. --. 

~· ,: "'. · •. '!' ~ .. • 

• . 

...... . ...... 
\ t • •.• ... 

' .... ',..•,; 

• • ... ·Jt· ~- , .!~ -;- ' .. ... 

-:~·\ ~-· :?~: ~·]; .!::~·-~ ... ' ... 
., . · . 

. t ........ . ·-

... :. ·.r~;. :~.·~ ·~. ··?·T~. ;·.; ,.: ~·:;.~·:·.:~·c.:?> ~:: .~:-· ; .... :/ .... :~-; . 
·~ : .,.,. '" . ' ··J"'h:J! 

-1 

, 

.' 

~-~ ~·Ei. ~., .. :•:~~ }~.:~ '4l< . .;~' •: ·,1 )~,~·.~·,·.·.: •1 ·.:" • •. ~~\" .~.~-·~ '~:~~ 

. , . 
• ~t.P. ..... ; .,.,. ' rr•>" .~··-· .•• s.t•il' rJ •~< ~~ ··:~. 
.~i/' ~~ -~:~t)~ 
o).J'¥:r···~''i~'ilf .. ;. 

'·~ ~j_. ... ,~~·,..:····-Y" ~ 
~ ::· \ .,.,.J,: .. ·· 
• "-' ,, ~t"t·c .,. '" ; ,~l" 

; .·s~~J'' ~ .. ';£a 

. 
'•' ~ . 

'· . 
. . ., . 

s-a; 

l 

"' 

'~-
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME 

. :-
~. 

......._ 
......_ 

-4:::.. 

1540 MW 9as fired at Bel 

DOWNWIND DISTANCE <KM> = 205.0 
PLUME-OBSERVER DISTANCE <KM) = 242.2 
AZIMUTH OF LINE-OF-SIGHT= 224.1 
ELEVATION ANGLE OF.LINE-QF-SIGHT = 0.0 
SOLAR ZENITH ANGLE :a 69~9. ··. Al\' '1600. ON 6/21 
THETA LENGTH RP /RVO RV .. ;;, 'KREPUCED YCAP L 

~-~:.. :: -.': -·~ ·'. 
60. .... .. :~ ........ 4 

'""·,..'-

FOR SKY BACt<GROUND I 
86. 0.69 339.1 3.10 63.60 83.77 

FOR WHITE BACKGROUNDI 
S6. 0.69 339.3 3.07 65.26 84.63 

FOR GRAY BACKGROUND: 
86. 0.69 339.0 3.13 62.69 83.29 

FOR BLACK BACKGROUND: 
86. 0.69 339.0 3.16 61.59 82~71 

~· 

.. 

~ 

, ~:r ... 
,. . . .. 

... ,. -·· t: 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 1. 0 •f.M 
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AGE 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 2.5 KM 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE ·- 5.0 KM 

PARCEL LOCAL 
AGE TIME 
<HR> 
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HISTCIRY OF PLUME PARCEL AT DOWNWIND DISTANCE = 10.0 t<M 
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HISTORY DF PLUME PARCEL AT DOWNWIND DISTANCE = 48.0 KM 

PARCEL LOCAL 
AGE TlME 
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 48. Cl J<M 

PARCEL 
AGE 
<HR> 
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LOCAL 
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HISTORY CIF PLLINE PARCEL AT DOWNWIND DISTANCE = 96.0 KM 
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PARCEL 
AGE 
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Item 3g: 

Response: 

1. 

2. 

3. 

4. 

610541 

"All noise impact calculstions including coal mine blasting 

(p~5-56), continuous mining noise (p. 5-57), train noise 

(p.S-59), and power plant noise (p.5-59) ." 

Attached are four pages of coal mine blast noise calculations and 

supporting information, referred to in Section 5. 9.1 Coal Mine 

Blasting Noise, pages 5-56 and 5-57 of the text. 

Attached are three pages of continuous mining noise calculations 

referred to in Section 5.9.2 Continuous Mining Noises, page 5-57 

of the text. 

Attached are eight pages of train noise calculations and 

supporting information referred to in Section 5.9.3. Train Noise, 

page 5-59 of the texto 

Attached are twelve pages of power plant noise calculations and 

one page of 70 MW turbine power plant noise calculations referred 

to in Section 5.9.4 Power Plant Noise, page 5-59 of the text • 
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BRYCE CkWON/tVESTERN SLOPE BLAST DATA 

LOCATION EQUIPMENT, '!Y!'E O'E' DISTANCE MAXIMUM MAXIMt'M 
SYS:TEM BLAST TO BLAST, SOUND PRESSURE SOL'ND 

FEET LEVEL,. dB LEVEL, dBA 

Yovimpa Point A Air! 26,900 .. 61 .. R41nbow Point D " 28,000. 3-92.7 68.8 
" Bryce Point c " 74,000 86.2 56.4-
II Yovimpa Point A Air II 26,900 69 
" Rainbow Point D .. 28,000 ~ 95.7 68.8 
" :Bryce Point .:...: . c .. 74,000 86.9 ~58.5 

EFC*· .. E Coal _L500 - 79- . 
n .. H " sljooo 84.2 66.1 
!I .. E " 8,000 65.7 
n " :E C.lverburden .8.000 86.j. 
n (I G " 16,000 89.2 65.2 ., lt E " 16,000 - 67.8 

EFC E Overburden 18,500 . 57.2 ,, 
" G .. 24,900 ~0.8 57.0 

" p & M** G Coal ~.ggg 107.2 ac.!i 
.n " - E 

.. 5.000 83 1 -·-·-·-
tl " F! u 6,500 99.5 74.9 
:r It E '·' 6,500 75~0 

UII*** H Coal 11,700 92.1 55.5 
" .. E " 12,500 -- 60.2 .. 
n " E n 20,500 5~.4 

11 E Overburden _ __l.hO_QQ 62.1 
II " E It 21,400 55.1 
II• " E Coal 12,400 • ' 66.1 
II " H u 17,000 106.7 75.3 
" " E n 23,000 54.5 

Yovimpa Point H Air I 184,800 65.1 36.2 
Yovimpa Point H Air II 184,800 65.3 43.4 
Rainbow Point M Air III 184,aor ~78.7 42.4 

*EFC • Energy Fuels Corp. Mine t!o. 3 
**P~~ • Pittsburg & Mimlay ~e 

***UII • Utah International Inc. Trapper Mine 
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4·.~ 1L!_··. Simplified P.ro~-~Ciure f~r De'JeiOpinQ~~ 
· Railroa~ Noise ~xposure ContoUrs }:~ 

Jack W. Swing. State of California. Berkeley, _California 

< 1-f> 
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.... .- ·:" ........... · ···~.:.~ · .. ~ ....... ,. : .. ~ .... ·.. . ~ -· .. .. ~ : .. 
. '·. ·:: ·R~il~oad line operations are ·~ne source or commun'ty 

noise wbi~h should be included in community noise plan
• ·:.. nina. A simplifi~d procedure is presented for estimating 

'the noise impact of such opemtions, in lenns of the Day • 
. .:. -- · ~Uabt Avera&e Sound Level (.t.). _ , .. ~ . .._ .. 

·. 
-~ ~.:~ , . Cul!'fent efforts in community planning are paying in· 

creased attention to the noise environment of residents, 
• particularly in Ca.Hfomia where communities are now re· 

quired by State Law [Senate Bill 691~ State Code 65302(g)) 
to include noise as a specific element of their general 
plans. To assist city planners in complying with the re
quirements of this law, which includes quantitative de
scriptions of the noise environment created by ground 
transportation noise 1ources, a number of simplified 
nomograms have been developed. Based on rigoa·ous 

1.· 
i ••• 

... · ·• analyeical proc~dures and computer augmented tech· 
· . niques they can be easily used by persons untrained in 

·acoustics and they yield a good first approximation of noise 
exposur~ for specific sources. 

' 
11 
-

I\ 
• 

I 
... 
, . 
\, 

a; '· 
. ' 

· The method presented here for on-line railroad operaft 
· tions is derived from a study perfonned by Wy)e Research 

for the Southern Pacific Transportation Company in con· 
junction with the Atchison Topeka and Santa Fe and Union 
Pacific Railway Companies and the Association of Ameri· 
can Raih·oads.• . 

This method Jllresents 11 simplified procedure for the es· 
timation of noise impact created by on-line railroad opera· 
tions in terms of Day-Night Average Level (L~.) noise con
tours. La noise contours account for the A-weighted noise 
magnil!Jde of individual occurrences, as well as the time 

. duration of each event. Additionally, they account for the 
total number of single event occurrences during lhe 
24-hour day. They also weight these occunences relati'l?~ 
.o the time of day in which they occur to account for h~~ 
creased human sensitivity to noise at night. 

Na [..,lnlt:~~l N.-.r •f ~ratl0111: 

-.---H·•~i-+ION,_-------

Di~MM• .ffM t,.ck, IHt 

R .. ~ · Flgwr~·l-Dittance3 lo dau·nlght aa:"al(e 1~1 (L,,J nol•e con· 
' • 1our1/or railroad line operation•. 

.-

L 

The procedure consists of first detennining the equivaJ- . 
£"lt number of operations N which is equal to the actual 
number which occurs during the DAY time period (7: a.m. ~ 
to 10:00 p.m.) plus 10 times the number occurring during '1 
the I.flCHT time period (10:00 p.m. to 7:00a.m.)~ The facto1 1 
of 10 rela~c~ to increa.sed noise sensitivity during the 1:. 
NlCHT time period. A graphical look-up chart is provided j 
such that the distance to a desired contot,~li' value {i.e .• 65 •. ; .. 
70.75 dB) may be read directly by entering the chart at the :i.' 
calculated value of equivalent operations. N. ~ 
: Finally, adjustment factors may be included to account ; 
for increased noise level~· {and hence, broader reaching ..r; 
noise Cf'ntours) resulting from tight radius curves, switch- t· · 
ing frogs, unwelded rail. and bridgework. ~ · · .. 

. . . 
Directions for Usa~e · · ~-

Step 1 ~ Equivalent Number of ~perations · tf 
Calculate equivalent number o{.on-line operations ftom ~·: 
the fonnul~: . ! . . : 

. ·~ - ... 
N -. !" D +~. II ":it. 

where: ~ 
N • equh·alent number of operations }J 

N 0 • pumber of daytime. operations occurring be· j 
tween 7:00a.m. and 10:00 p.m. 'l 

N11 a: number of r/ighttime operations occurring be- ·J 
tween 10:00 p.m. and 7:00a.m. 

Step 2- Distance to LM Contour Values 
To find' the distance to a given contour value, enter Figure 

t 
1 
j 

1 at this value on the left vertical axis and move horizon- ' 
tally to the right until the cuJVe corresponding to the de
sired value of equivalent number of operations is reached. 
Move vertically down from that point and read the distance 
in feet from the track to this contour value. Contour values 
so Jetennined do not take into account miscellaneous track 
irregularities w.hich may increase noise gen~r~!iun at 
specific locations. 

•' 

j 
Toble 1-Adjustmcntl to L-.Noisc Contours ; 

----------------------------------------·I Correction to Desired 
Variables Affedin& Noise Outpu~ Z.. Value, dB 

1. Passenger trains only . • . . • . • . . • . . • • • • • • • • . • . -1 
(If '-om hi nation of passenger and 
freight- assume an freight) 

2. Presence of helper engines: . 
a. Level grade or descending grade • • • • • • • • • 0 
)) •. Ascending grade . • • • . • • • • • • • • • • • • • • • • • • • • +2 

3. Mainline welded or jointed track •.••• :. • • . • • 0 
-i. Low speed classified jointed track • • • • • • • • • • . +4 
5. Pre5ence of iwitching t'roes or &rade 

.1 

.! 
:t 
.j 
··.~· ~ .. 
" crossings • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • +4 .• , .... 

6. Tight radius curve • ~ 
a. Rndius less than 600 feet • • • • • • • • • • • • • • • • • +4 ·· 
b. Radius 600 to 900 ft."t:l • • • • • • • • • • • • • • • • • • • +0.5 "' . 
c:. Radius grcntt•r than 900 feet • • • • • • • • • • • • • • 0 

· 7. Presence of bridgework , ·tf. 
a. Light stc:el trt-st1c ........................ + 14 ~ 
b. H~llV)' stec:J trestle • • • • • • • • .. • • • • • • • • • • • • • +5 · ··i·: 
e. Conc:rt'te stnu.·ture ••••••••••••••••• ~ • • • • • 0 ·· ------------------------------ v . ·~. } . -. 

~wnd and Vibratiort • fe~rur.~rv 1"7'i ·,-: ~ 

_j 



~
~ · Step 3- Additional Factori Alf'edir.c Noise Output r TaiSfe 1 summarizes the net effect of these additional vari

, j~ ebles on the L• noise contoun produced b)' railroad line · t ;:... operations. To include these facton in the analysis. derive 
?.· an .. adjusted contour value .. by subtra,iing the adjustment 

·~ ;: value de!ennlned from Table l froa:n the value of the con· 
~: e, tour deSired. (In the case of multiple occurrence of the 
=~~· Items shown in this Table. only the larger of the adjust· 

. i ;;. ment values !ihouJd be used.) Enter Fisure 1 at the new 
l:.w :adjusted contour value to obtain the di5tanc~ to the 
Jl,;t: originally-desired contour value. (This .procedure effec-

'

• ~·.- tively moves a given contour farther from the tracks to~ 
'"·. count for the increased noise output.· • · · . 
~ . . ,. £sample · · 
~-"· . . ' 

~
·. ·· .,.CI~e'E ~as~.enger a~d Fre-Ight 0. peratio~s activi~ over a 
~~ , seament of north-south welded mainline track u 
~~ · . - summuized in the table below: . -.... . .. . .. 

r:\··:. · . Nu~aber ar ~ly Opentlaao 
~ .... , . Typell)irectioa ~, Ni~t 
·t~r• ·Freiaht- Northbound I I 

ll Freiaht - Southbound 4 i 
. Pusenser- Northbound 3 0 r;,... ~senaer- Southbound ..! .!. 
':7 .. ~otal· . 16 3 
1.'!'.. -·---=-. . 

l
~~~:n~ e~uivalent number of operations N are calcula!ed as:. 

, :-r~· ··• -. . N - N. + uw. - 16 + 10 x 3 • •s• · 
·~v: •• • • .. • 

II
:. Assume we wish. to compute the distances to the 70. 65. 
i and 60 dB conto-.r;. , · . . . 
',~ . 

I 

I '. 

I 
I • 

I \ 

• 

:JL 

. .. 
Clven N • 46. these distances are determined from Fia· 
ure 1 and shown below. 

.. 

Contour Value, dB 

'70. 
65 
60 

Distan~e from Tndls. feet 

115 
250 
450 

. 
If we now wish to include the effects of track h:regularities 
over certain segments on the line, for example. presence of 
a switching frog, the foiJowing adjustment are made: Value 
of adjustment from Table 1 • +4 dB (Thu~ the switching 
&oa wUJ increase the noise level by • dB and extend the . 
breadth of the contours). The effect of the increased noise 
level at the point of the switchina froa on the contour is 
iummarized below. · · • · 

Distll'lce Co 
Desired Adjustment .Adjusted Desired 
Contour Fador- Contour Contour 

Value. dB hm Table l Value. ciB Value. feet . 70' +4 66 220 
65 +4 61 •40() eo +4 56 730 .. 

References 
1. Swina. J. W. and Pies. D. P .... Assessment of Noise Environ

ments Around Railroad Operations," Wyle lAboratories R~ 
search Report No. WCR 73-5, July 1973. 

• Note ebat per direction ,Jven In Table I under .. Passenger 
Trains Only,•• when the traffic c:onslsti of both passencer and 
&eiaht operations. aJI operations should be treated u lrei&ht 
operation~. . 
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VORKSHtEl l,.b, 

vVEAAl.L AHO A·~IGHT£0 SOUHO P~ER lEVEl AND ELEVATION OF ALL SOUND SOLJ\CES AT POWER. Pi.J.HT 

Kle b.ting 2 0 0 7Uel : 0 Oil cr Gu l3'Eoll 0 1in:lec-

Ole~k O:le: 0 Out.4ocr Scu..'""l:es 

10"indocr Som"~u 

Col. l Co1. 2 
' 

Sound Source 
(Refer to Tab1e •.1 ) Quantity . 

-80mf1 lJII'iiP/Z- I 
{fftt!. CAi) 

C o-1.:. QJ:;JS H:~~$ :2-

. I 
I 
J 

. 

CoL 3 

Reference. 
thapter ' 
Page No. 
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-
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q..gJ 

I 

Jlo~u: Un ~ra t~'uee·u tor a~d.it.iollll ao'l:rc:u 

Cheek One: 0 Co:~tinuous Sourt'es 

Col. 4 Co1. s Co1. 6 Col. 7 

~ of lotll Sources Gro11nd Sourc:e 
ElevationS Ele.vationi 

Overan• A-Weighted (a} {m) 

12- f? 'J 1/P 902 

. 

)1,4 9t?t? Cr.? I .....,. 

I 
I . 
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to1. B 

Code Nc. 
For This 
Source 
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I 
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" QYe:'t.ll Y&luea are cy..ion..:. bert ~~r~e in all fcllovifll vori.abee~• 9 t.hf1' are :uo't ~q~ ·-;I! it~ the ~""' 'ba.ne c:r 
A•ve!put sou:>e level a.t~ll)'aia • 
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VORK.SHEE'T l • c, 

OVERALL ANO A.V£lGHTf.D SOUHD POWER LEVEL AHD ELEVAnOH OF All SOUND SO~CES AT POWER PLANT 

0 lzuSoc!" Source. . . 
Col. l Col. 2 Col. 3 

Refl.!rence. 
Sound Source thlpter 4 

(R!fer to Table.4.1 ) Qu.~ntity Page Mo. 

i'l!.f11~5FPt<f1 ~I<$ I iMtll t.f ... J7 I 
cooJ..JM; Tvwf.l$ I Sf:tJK '1-~0 
/*1~19N ICI/t.. 
J2DI H,fl, 

/JJL~I DF fP/lCE-P 4-5-/ 2 
DP .. ~FT FrifJS 

(;~TL.f-1 ~ 1/JDVC.C.t J-- /..1..-5'-/ 

PRFrfr Fft!JS 

coo- )tJc/ r c:v1 t.f- -. 4 ~ '2'~ 
~ 

P~I'1PS . 
D~. ·- .. V'£-l't: :!.::.;~r-: .;f : ; 'f-2-7 

Vet'v7!t..tf•tlli fir. I) z- u-~" 

-
~ 

ft 

_l 
Jot.ca: lin er..ra aheeta tor addi'ticnll aourc: ... ~ 

.20() 

Col. 4 

~el: 0 Oil or Gu I:B'Coll 0 lh.:clea:

Cbtclt CJ%1e: ~tltiliUCUI Sources 

Col. 5 Col. 6 Col. 7 

Lw of Tota 1 Source~ Ground Sour~f 
Elevation! Elevationl 

Ov~ran• A-wt!i9hted {11) (m) 

jl) 2. 4 Cj'p() 9tJ./ 

. I ').fl. Jl ft, qpp q/!; 

I tt:t~S 
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I Jtf ,.!:) C,?() 96~ 

J 2.0t5 I ;§,5 CfOO 96P 

}0~ r !',.,·-·' "! /'.r; Cl r / 
t"''1 ....... IV . 

((;5 I I .. -; . .=:. . 9 Ot? 0:30 
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Col. B 

Code No. 
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"' Oven'U "8.lues ~~ optional fJert azu! ir. all f~lCIIIina woe.rltabHt.s • t.he,o ~':'e uct requird in t.be oc:tan 'ba:le cr 
A•VltiS}lt.d ao'lmi:' level anLlyda. 
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VORJ:SH£0 l , d , 

OVEIW.J~ AND A·wtlGHTEO SOUND POWER LEVEl AND El.EVAnOH OF Al.L SOUND SO~CES AT POWER PLAKT -. 
Mie R&tirur.._...;;lV_·_t/ __ 0 Oil or Gu [Et'Coal 0 1\uclu.:-

Cbeck ODe: ~~oo:r Sources 

Col. l CA>l. 2 Col. 3 

Reference, 
Sound Source Chlpter .t 

(Refer to lablt 4.1 ) Quantity Page No. 
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Jo~e&: Use extra sheeta for ~~dition&l aourcea 
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Col. 4 

Cleek One: 0 Cc=ti.zi"U:~us Sources 

~t.enait't.ent Sources 

Col. 5 Col. 6 Col. 7 

Lv of Total So&rrces Ground So&rrce 
ElevationS Elevationl 

OYeran• A-weighted (•) (m) 
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~-vd;ht~d ac:l\,md level an&lyab. 
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WOIIkSIIEET 2 • ~, .' 

EQUIVAl£NT tHEROY·AVERAGE SOUND ~OWER l[YEl OF INT£AHifT£NT SOUND 50UACES 
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1. 3 --r c 

vel I t 
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-~ ,1. 4 tol. 5 Col .. 6 Col. 7 Colo 8 

tqutvalent £nergy-A,erage Code NUII'ber 
sttMated Use Factor. Sound Power ltvel For This Source 
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WOitkSIIF.ET 2 • h 
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EQUIVAlENT ENERGY·nYERAGE SOUND rOWER l[VEl OF INTERMITTENT SOUND SOURCES 

r1"nt M~ 1'11'1 IV It .' II t-*'1<11· Cheek One 1 ~door Bou;ee• 
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Col. 1 Cal. 2 Col. J c Jl. 4 Col. 5 Col. 6 
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Col. 7 
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Col. 8 

Source Power level 
. Equivalent Energy-Average Code HUII'iJer 

stiMated Use f1ctor. 

Sound Sour'Ce Overa11 ~-;;;ht 
CONt/i'/0~$ t 1K.tMI/Jl;·~ 1{)Wf.t<J 

ed I X o 

Sound Power Level For Thts Source 
. (Front Col. 8 or 

f Tf111e dO Equivalent Overt11 A-Weighted Worksheet 1) 
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llorhontel 
Angular 

Range Fro~~ 
Source 

(o• • North) 
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WORKSII£ET 3 

.; 

Code NIJ!Iber 
for this Source lE!J 
(fro~~~ Col. 8 of J-1'1 
Worksheet l )' 

OUTDOOR SOUND POWER LEVEL. nr SOUND RAOJATED IN VARIOUS DIRECTIONS BY INDOOR SOUND SOURCE 
• 

(Refer to Sectton &.8.2 for catculatton details.} 

r.ourcc ~ l} 
F.lf'Ynt.lon ~/t)./) -7{:,0 "' 
r.ourr:r. rower J,rvc I , dll: 

Ovt>rnll 1\-\#rlr.ht~>d 

v 
---

Outdoor~Radiated Sound rower level, In dB 

Oc tne Band Cen tef' Frequency. liz 

0 Check here; if' 
t.onlll cource. 

Jndlcatr bct&Te 
bsndn cont.ftlnln~ 
tone, ll' kndwn 

i 

_____ liz 

H& 
-----liz 
_____ Hz 

31 63 125 250 500 1000 2000 4000 8000 ---~--- Overall A-Weighted I 

~V/1$/) /ft/- ;IV/vtJOL 5.()l/,'C65 F:xffl~-16'YCJp}) 1 ~ci/3 ~f/)VCT/~J/\1 

/0 9t1T$1 IJ£ fi 1<13/1$ I I 
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--- .;14.....---.;.,_~.~ ---~ 

iiiiil ·~ 

,_..,_ 



I 

1.:. __ _ l -
I' 
l! 

.. 

a ., 
~ . 

c 
; 

·~ 

~ • 

-C:· '' 
~---- ... .J 

-·-~· ... "' 

WORKSHEE'T 6 .~. 
S~TION or P~Yr SOURC: tohiRlBUTIONS IH rARIOUS DlRECTlONS FOR SOURCE £LEVA7:0H GP.OUPS 

l. ~ li!:e:Uo:: :":1:: pl~. !or ~l:!a a=a:c:!c:~ {c~:le c~el: 

o• 22• 115• 67' 90' m~ 135" l5T' J.Bo• 202• 225• 21.;• zr~· 292• 31~e :!3':'0 

(If •ather": ~~~~c:.r:r &:Ill• fltJ, , aJ:~ in!Uca~e :t>ece!vu ~:ai~!cr: a: ~urea~. ey ~~~• let-:er ----
AI.J.&lea a:e :euw-e~ ::= accua':ic cc-:e:. 

2. Sau:-ce e:Oenticn c;-oup i:clu:!e~ i: t~!ll •=•:!oa {cl:le:k oce): 

(~eYa~!c=:a ._.,.. al:love &nnmi! el.va:!CD a-: -:.!:le a:aun!.c: c:e.:te:- :r ~· jllan-:.~ 

0 :.roup 2, 
2C..30. 0 Cro~ 3, allove 30 ;:~, 

uc:l~l:ll Group l. 
IC\U'CH 

3. SCUD~ pove:- levela -of tc ~':renren ao~:reu ra!ia~~ -:cva..-s ~·=~ion l:l&:'kei! in Ite: l •="•· O~WJ:: pave:- le.,els 
. .1: ~ 4!7ecticc :r= ~:.:~rklbeeu 3 ani! 5. Inl!i~ate tc:~e.l ~cw::ea V!'th az. ~te:-isk ~·} 'by ':.he aaune code :'.:ber, 
~~ ~ the utttr!ak tc ac~i! j!OVt:' len! Talues !n c:-:c.ve ba::3 k:lav:. or '))el1eYecS 'to ::=-:.~ tonal cc.."";~Cne:::u. 

"' 
Outdoor Radi¥ttd SoY~U Pcwer Level, in d! 

So!luret Oc:the Ban~ Ctf!ter. Fr~quency, Hz 
r.ode . 

HLII!Iber 31 S3 lZS I 250 I 500 1000 2000 4000 8000 A-~fghttd 
1 

--· - 9? .r . 2 I l •r---
,_ l :-- -3 I I I 9'1 """ -· I 15 ! I I I I I I IO'l ..... ' _J 

~ 

I 

17 I J I l I I I I liZ .; J 
J (p I ! j I 

~~ I I I I I I ' . 
't I I 

I I I I I I 

i I I . I /0 I i 

I ! _l 

' j I I I 

I I j 
: t I 

I .I I I I I 

I 9fr; .,. 
I )liP v 
I en ~ 

~-I Jt(;, ~ 

I 
l -. 
--.1 .. n I /oZ. v : 

~----~----+'------~----~~----------------------._ ______ ~------~------~------------------~:~ .....___1'2. __ 1 ))~ v-:J 

.. [ 
'l'heae Talues :reo:resa:~ the -:au:!, pla:::,; aauni! pove:- levels n.!!&t.:nl ~·~ the tU:reC:iCZI a~ 1-:e: l trc: 'the aau:-:e
eleY&-:i=:. o: !t• 2. 

5. :tnse:-: t!:ifl aau:-ce =b n=ber cr each 'tanr.! acu:-:e (ltd 3, ll.l'te:-iak) then nve,i~ !he J::":)pt!:r cc~ave ba:::~ la:_&Ce 
the ~!"!'e:rtlDCe betvet:n the oc':&Ye ban~ IC\O!'Id ?0"'11" leTel 1:: l':.a lt &Ad tbt octave ~a::~ sound ~e:- level i.e !te:::' .3 
tor eacl:l baud val\le ~:~a.rked vit.b u a.neriait. 

r--·-- . Difference Between I~ 4 1nd ltel 3 for Tonal Soun::es 

Oc:tavt Band Center Fre-quency, Hz 
RAting 

Soll'l"'tt for 
Code 

I 
Ton4l 

Nlllltler 31 53 125 250 500 1000 2000 4000 8000 Soun::e 

f I 
. . 

I 
I 

I 
l -- I 

I l 

I 
I I I 

• I 
6. 1111 ~ t.be nur~ =11&:1 in lt.• 5 u rc!lova. It Ill dit:ef'Ceel ....... poe&'ti'Z" 'tb&A l$ 4!, :u.:-k "11" in nt.1:!1( 

c:ol~; if tbt aaallen. 4.irtermcr n.::~~n 'oe'I:Veel:l ll ar:.d 15 a. aa:-Jr. "~" in ~· cal~::. azu! un4e:rl1Dt 'J.hst. 
~allen l!itfenllcoa in re4; 1: a.lleat ditrennc~ 1"&1:1111 l.>e:vec 6 &:~d 10 4!, aa.rt •2" Ul ntil:ll colu:c, ad 
1m4crl!lle ~&'t taalltl':. 4!:!'erec:t iD ne; 1: •a.'l.leat. i!it!c:rcc. f:IL:IItl W':.WC D ce 5 a, aark .l" in nt1n& 
COl!Sl, u4 ud,,rlille ':.ba't a..:Uon i!i:rucce 1D r.d • 

-~·---- ____ ..... _______ """ •""*" ... -" :· ,..,. ~·~ ·~·-· ---·- -· ···--'. --.-· ·--.~ ·- . ---·.cl'!l!' ~·-- ..... ,. -~ - .... ., . -.. 
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WOfU:SHEIT 6 • j:. 
SU!t'ATIOK Cf' PU.vr SOUA.C~ tm.'TRIBIIT'IOMS IN 'iAitiOUS DIRE!:TI!lti'S FOR SOU~ EL£YA~:OR aliii'S l. 2. 3 

l.. ~ ~--=~U: ::-= pl~. tm• ~· l~:e&'I:!C::S (c!::le =.e): 

o• 22• •s• 6T• 90• ll2° 135• 151• l!Q• :o~ 225• 211-ra . ne• 29~ n~· !lT• 

(It •other": Spec!tf &:Ill• /1·£/- • u!l ~cr.u rKe1Yer pod:!on :~:' 1:ter••~• !:7 ~ :.Ho:ar _____ ). All&l•• a:e •uve~ ~ ~ua-:ic ce:ur. 

1. Sollr'Ce ~antioa c:-~ i:::!~ L: t~a a~!oo Cc:h•~~ oaeh 

t%:.eorr.!o:a a.-. &bo\'1 cra=4 eln'ILt!ra &': '!!!,. ~C~N~'t!c c:c'l:r. =t ~· ;.'lm~} 

0 Cl"'OZp 1. 0 ~ z. -A'rolZp ) 9 ~ !0 a. 
0.20 • r-3!) • Ud' ;;c:lwt~q Grc~ 1. 

lcnL'I:~ 

l. Scnm4 P.,"'Wt:' leYal.a ot ~n.auoqcn lcn::"f:H rt4ila-;!:lc 'tevL-4 a-.c:i=a ll&l"kd 1D Its l ~. ~u.!Ja pova:' ll"''el.J 
•!a W~. 4!..-e~iOII tr.a 'li'Of'U!:IH'U 3 U4 5. !D~Ca.ti 'l:c:IIJ. 101.."-1:11 vith U Utl:"ilt ~·~ b7 ':~1 ICN:'C1t Co41 ~~~. 
u4 ad! tlle uu:!ak to ao~m4 ~ lnel ~un !A ~ll ... beds lc:~ ar bellnd 1:0 ~-:&!: tcmal ~cu. 

r-= ~ --
~~door R..ld1&ted Soltftd Po-er Love I. ir. dl\ -Som· Octne land Ceftt!r: Frequenq. Hz 

eo. . - I 
. 

t'Qalber 31 63 m %SO rlOO 1000 2000 4C® 1000 A-Wtfgtlted 

. 13 I Jl7v 
/'I .I I I 
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l1,9.. to' 

~-,-l I I I I = 
I I I /I)() .,. 

.... F ... 
I c I : ' I 
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'!:z. .j -

I 
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I lt;· . ! i I I I /~Sr 
! l I I i I I . • I -
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I 
I 
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I I I ! .. i 
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I 

121, ~ 
!bn1 Tlluu rw;no~:. '!:he :.o'C&! p.1.a:n ~~ ~ l"ela I'Ui&~ftt ~ tboit ~ica ot !-:c:. :. t=-ca '1:!21 •~e 
all'ft':iz. or !t• z. 

5. I•vt t:Ht scarce tt04e n'!Cbu cr eub ~:11:&! aCNI":: Cit• 3, uk:":iak) ~a ;in.i:a ~. ~ cc-:a." ~! ·~=•• 
tbe 4:-:!ereDCe 'M't'vftll the OC':!U"' be:!&!! s~ i"Wa' J.a~-.1 1."1 I~ .It u4 tll• oct.a'" ~ ~uzul p::rver 1.-.-.1 .ill I-:ca 3 
tfllr ..a kD4 "'''l.ne wrlutt ¥1~ a &l'l:cri&L 

. DffftrtftCe .~·tween lta 4 1r.<1 1~ 3 for TOMl Sources 

Dctli~ laftll Cen~ fi~. Hz 
llt1ftl 

Source for 
Code . - Tllftl1 

Jtulbet' ll 53 125 a;o ~ 1000 2000 •oco ftiXIQ Sourca 

I 
l . 
I 

en ·- - ! 
! 

' 

t --
I -. 

'· n11 1lii Uae :ta'Ci!ll a.l\WD 1.= l"- 5 U fellow. It a.l1 41l!':tZ"CCf:U Ult P'H\a' thu :0, 0 1 Mft •a.• 1.a n'I:!DC eol.-• if \H nallnt 4U'feran ~- Mn.a 11 ~t 15 o, 1IU1l •r b t:.e :ol~:a. 10M v.xu!ft'l.itle tbat 
s.llvn Wfo112't!JIU 1a l"ri> 1t ...Uen Uf:ere=e nzt,pa Mtwna ' u4 10 111 aa.rt •r 1a nUll& f!Cli.Wt ut 
'IIMn'U-. 1..\\•t ...Uear. ~:ten~~~H b ~. tt .ull.ea~ Ut'tlr"CCC I'8.Col'". ~w• C ~' G, II&Z'k "1• ia ntinc 
llel'-i.t e.M .a.terlJ.Is• th&'.t ..u .. , e.t:t•tn .. a """ 
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Item 4: 

Response: 

uProvide a copy of the 1984 Annual Report on Wolverines ( 1984 

field data)." 

The most recent information on wolverine in the Susitna Project area was 

filed with FERC on November 21, 1984, in the following report: 

"Alaska Department of Fish and Game, 1984. Susitna Hydroelectric Project 

Big Game Studies, 1983 Annual Report, Volume VII, Wolverine." 

This report provides data gathered during the 1983 field season. There was 

no field.work on wolverine during the 1984 field season and there is none 

planned for the future. 
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