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Item 3d:

Response:

1.

610541

"ISCST model calculations for fugitive dust on p. 5-16 . . .

Lignite Creek mine and power plant impacts."

Attached 1s a copy of the ISCST computer runs for Lignite Creek

mine fugitive dust that were referred to in Sectionm 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 Modeling

Approach for Fugitive Dust, page 5-16 of the text.
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3.d.1;

ISCST Computer Runs for

Mine Site Fugitive Dust

Summary: Mine Site Fugiiive Dust Impacts

Maximum 24~hr emissions = 3,359 1lbs/day

Average Annual emissions = 2,067 1bs/day

Particle size and deposition characteristics are listed in the ISC

computer output.

Maximum 24-hr impacts were calculated using 2.5 mps wind speed at
F stability, with a 6-hour daily oecurrence, 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 direction occurrence either up-valley or dowa-valley.
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#%% Susitan DEIS Comments: Annual Mine Fue Oust Imeacts

CALCULATE (CONCENTRATION=1.DEPQSITICN=2)

RECEPTOR GRID SYSTEM (RECTANGULAR=1 OR 2, FOLAR=Z OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=1,FOLAR=2)
TERRAIN ELEVATIONS ARE READ (YES=1,N0O=0)

CALCULATIONS ARE WRITTEN T TAFE (YES=1,NO=0)

LIST ALL INPUT DATA (NG=0,YES=1,MET DATA ALS0=2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:
HOURLY (YES=1,NGO=0)
Z-HOUR (YES=1,N0O=0)
23-HOUR (YES=1,N0=0)
4-HOUR (YES=1,NO=0G)
&~HOUR (YES=1,N0O=0)
S8-HOUR (YES=1,NO=0)
12-HOUR (YES=1,NI=0)
24-HOUR (YES=1,NQ=0)
PRINT “N“-DAY TABLE{(S) (YES=1,N0=0)
PRINT THE FOLLOWING TYPES OF TAELES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH IsW(14):
DAILY TABLES (YES=1,NO=0)
HIGHEST & SECOND HIGHEST TABLES (YES=1,N0=0)
MAXTMUM S50 TABLES (YES=1,N0=0)
METEORCLOGICAL DATA INPUT METHCD (PRE-PROCESSED=1,CARD=2)
RURAL-URBAN OPTION (RURAL=0,URBAN MODE 1=1,UREBAN MODE 2=2)
WIND PROFILE EXFONENT VALUES (DEFAULTS=1,USER ENTERS=2,3)
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS=1,USER ENTERS=2,3)
SCALE EMISSION RATES FOR ALL SOURCES (NO=0, YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES=1,NO=2)
PROGRAM ADUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,NO=1)

NUMBER OF INFPUT SOURCES

NUMBRER OF SOURCE GROUPS (=0,ALL SOURCES)

TIME PERIOD INTERVAL TO BE FPRINTED (=0,ALL INTERVALS)
NUMEBER OF X (RANGE) GRID VALLES

NIIMEER OF Y (THETA) GRID VALUES

NLUMBER OF DISCRETE RECEPTORS

NUMBER OF HOURS PER DAY IN METEDORCLOGICAL DATA
NUMBER OF DAYS OF METEOROLOGICAL DATA

SOURCE EMISSION RATE LINITS CONVERSION FACTOR
ENTRATNMENT COSFFICIENT FOR UNSTABLE ATMOSPHERE
ENTRAINMENT COEFFICIENTY FOR STABLE ATMOSFHERE

HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER 0OF METEOROLOGICAL DATA

ALLOCATED DATA STORAGE

RERUTREI DATA STORAGE FOR THIS PROBLEM RUN

ISW(1)
I3W(2)
ISW(3)
ISW(4)
ISW(S)
ISW(4)

1SW(7)
ISW(E)
ISW(9)
IZW(10)
ISW(11)
ISW(12)
ISW(13)
ISW(14)
ISW(1S)

ISW(14)
ISW(17)
ISW(1e)
ISW(19)
ISW(20)
IzW(21)
ISW(z22)
ISW(23)
ISW(24)
ISW(25)

NSOLIRC
NGROUP
IPERD
NXPNTS
NYFNTS
NXWYPT
NHOURS
NLOAYS
TK
RETA1
BETAZ
ZR
IMET
LIMIT
MIMIT
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### Susitan DEIS Comments: Annual Mine Fus Duct Impacts e

### LUPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ###%
(METERS/SEC)

1.54, .09, 5.14, ©.23, 10.&0,

#%% X-COORDINATES OF RECTANGULAR GRID SYSTEM ##i
(METERS)

## Y-COORDINATES OF RECTANGULAR GRID SYSTEM ###%
(METERS)

1000. 0, 2000.0, 2000, 0, 40060, 0, S000.90, 4000, 0, 7000, 0, £000.,0, 20600. 0,

10000, O,




### Susitan DEIS Comments: Arnual Mine Fus Dust

#*% SOURCE DATA *##

EMISSION RATE TEMP.
TYPE=0, 1 TYFE=0
T W (GRAMS/SEC) (DEG.K) 3
Y A NUMBER  TYPE=2 EASE VERT . DIM
SOURCE P K FART. (GRAMS/SEC) X Y ELEV.  HEIGHT  TYPE=1
NUMBER E E CATS. “PER METER¥*2 (METERS) (METERS) (METERS) (METERS) (METERS)
1 20 & 0.161008-08Y -30.0 -130.0 0.0 Q.00 0.00

Impracts ##H%

EXIT VEL.

TYPE=0

(M/\.‘EE‘) 9 BLE BLDG.
HORZ . DIN DIAMETER HEIPHT LENGTH
TYPE=1, 2 TYPE=0 TYPE=0 TYPE=0

240,00 0.00 0. 00 0.00
1Fawes

BLDG.
WIDTH

TYFE=0
(METERS)

— e  mm

0,00




##% Susitan DEIS Comments: Annual Mipe Fus Dust Impacts LA . "
Q ### SOURCE PARTICULATE DATA !
#%% SOURCE NUMBER = 1 wEx 7

MASS FRACTION = .

0. 100004 0, 40000, 0. 28000, 0. 12000, 0. 0L000, 0, 04000, ,

|

SETTLING VELOCITY(METERS/SEC) = :

0.0010. 0.0070, 0.0190, 0.0370, 0.0410, 0.0990, :

SURFACE REFLECTION COEFFICIENT = %

1.00000, 0. 82000, 0, 72000, 0. £5000, 0, S90005 0. S0000, : =
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##% Susitan DEIS Comments: Annual Mine Fus Dust Impacts 4%

* METEOROLUGICAL DATA FOR DAY 1 #

.

FLOW WIND MIXING
VECTOR SPEED HEIGHT TEMP.
HOUR (DEGREESZ) (MPS) (METERS) (DEG. K)

_..—-_—_...——--._._.u--—.-—-—-—_.-_.—_—

POT. TEMP.
GRADIENT WIND LECAY

(DEG. K STARILITY FPROFILE COEFFICIENT
FPER METER) CATEGORY EXPONENT (PER SEC)

—.—.—-———.—_.—..—._-——.—-——-——.—_—-—..—

0. 0000 4 0.2500 0. 000D00E+Q0

5 o4

7
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Y-AXIS

-._.—-_.-,-.——-—._.-————-—-——...—_.—._————.—.—.-——-—
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##% Dusitan DEIS Comments: Annual Mine Fus Duyst Impacts

* HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

* MAXIMUM VALLE EQUALS

# FROM ALL SOURCES %

# FOR THE RECEFTOR GRID #

H26.14108 AND OCCURRED AT (
X-AXIS (METERS)

1000.0 2000.0 2000.0

32&.14108 «

1, 1) 165.43056 (

1,

1) 96.01053 ¢ 1, 1)

1000, 0,

63.42310 (

R Sﬁ Py

3% 3¢

0.0) #*

1. 1)

HIGH
1-HR
SGROLUPH 1

£000.0

S ama mem ke e e e s et e

43.39715 ( 1, 1)
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##% Susitan DEIS Comments: Annual Mine Fus Dust Impacts i3
# HIGHEST 1-HOUR AVERAGE CONCENTRATION ¢ MICROGRAMS/CURIC METER) #*
M . . * FROM ALL SOURCES #
; #*# FOR THE RECEPTOR GRID #
# MAXIMUM VALLE EquaLs 2326.14106 AND QCCURRED AT ¢ 1000, 05 0.0) #
Y-AXIS 7/ : X~AXIS (METERS)
7000.0 8000, 0 S000.0 1000G, 9

—.—.—.-—.————._.—-———_..——»-,._-_—..——-._......._.-—-._.—.—-——.‘—-———.—__._-._

Q.0 / 54.35088 ( 1, 1) 27.03759 ( 1, 1) 21.96640 ¢ 1, 1) 18.25497 ¢ 1., 1) 15.46601 ¢ 1, 1)
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##% Susitan DEIS Commentss Warct GaSQYMine.Fug Dust Impacts

CALCULATE (CONCENTRATION=1,DEPOSITICON=2)

HRECEPTOR GRID SYSTEM (RECTANGULAR=1 OR 2, FOLAR=2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=1, POLAR=2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)

CALCULATIONS ARE WRITTEN TO TAFE (YES=1,N0=0)

LIST ALL INPUT DATA (NO=0, YES=1,MET DATA ALSD=2)

COMPLITE AVERAGE CONCENTRATION (OR TOTAL DEPOSTITION)
WITH THE FOLLOWING TIME PERIOQLDS:
HOURLY (YES=1,NO=0)
2-HOUR (YES=1,N0O=0)
J3-HOUR {YES=1,NO=0)
4~HOLIR (YES=1,NO=0)
&~HOUR (YES=1,NO=0)
&-HOUR (YES=1,NQ=0)
12-HOUR (YES=1.NQO=0)
T 24~-HAUR (YES=1,NOI=0)
PRINT “N“-DAY TABLE(S) {YES=1,N0O=0)

PRINT THE FOLLOWING TYPES GF TABLES WHOSE TIME PERICODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):

DATLY TABLES (YES=1,N0O=0)

HIGHEST & SECOND HIGHEST TABLES (YES=1,NQO=0)

MAXIMUM S0 TABLES (YES=1,N0O=0)
METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED=1, CARD=2)
RURAL~URBAN OPTION (RURAL=0,URBAN MODE 1=1,URBAN MODE 2=2)
WIND PROFILE EXPONENT VALUES (DEFAULTS=1,USER ENTERS=Z,3)

VERTICAL POT. TEMP. GRADIENT VALLES (DEFAULTS=1, USER ENTERS=2,3)

SCALE EMISSION RATES FOR ALL SOURCES (NO=Q, YEZ:0)
PROGRAM CALCULATES FINAL PLUNE RISE ONLY (YES=1,N0=2)
FPROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,N0=1)

NUMBER OF INPUT SOURCES

NUMBER OF SOURCE GROUPS (=0,ALL SOURCES)

TIME PERIOD INTERVAL TO EE PRINTED (=0,ALL INTERVALS)
NUMEER OF X (RANGE) GRILD VALLES

NUMBER OF Y (THETA) GRID VALUES

NUMBER OF DISCRETE RECEFPTORS

NUMBER OF HOURS FER DAY IN METEOROLOGICAL DATA
NUMEER OF DAYS 0F METEOROLOGTCAL DATA

SOURCE EMISSION RATE UNTTS CONVERZION FACTOR
ENTRAINMENT COEFFICIENT FOR LINZTABLE ATMOSPHERE
ENTRAINMENT COEFFICIENT FOR STOAELE ATMOSPHERE

HETGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMRER OF METEOROLOGICAL DATA

ALILOCATER DATA STORAGE

REBUIRED DATA STORAGE FOR THIS FROBLEM RLIN

IZW(1)
ISW(2)
TEW({3)
T12W(4)
ISW(S)
ISW(L)

ISW(7)
ISW{2)
I5W(9)
ISW(10)
ISW(11)
ISW(12)
ISW(13)
ISW(14)
ISWL1S)

ISW(14)
ISW(17)
IsSW(1g)
ISW(19)
ISW(20)
ISW(21)
ISW(22)
ISW(Z23)
ISW(24)
ISW(2S)

NECOURC
NGROUP
IFERL
NXPNTS
NYPNTS
NXWYPT
NHOILURS
NDOAYS
TK
BETAL
BETAZ
IR
CIMET
LIMIT
MIMIT
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2000, 0,

### Susitan DEIS Comments: Worst Case Mine Fua QDust Impacts Ex 2

*##% UPFER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ###
(METERS/SEC)

1.54, 2,09, S.14, 2.23, 10,20,

##% X~COORDINATES OF RECTANGULAR GRID SYSTEM #%#

(METERS)
3000. 0, 4000,0, S5000.0, &000. 0, 7000, 0, 28000, 0, 2000, 0, 10000, 0,

*%% Y-COORDINATES OF RECTANGULAR GRID SYSTEM ##%
(METERS)

o e O b

i T B o Ko s
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##% Susitan DEIS Comments: Woarst Case Mine Fus Lust Imracts HH A

### SUURCE DATA *##

EMISSION RATE TEMP. EXIT VEL.
TYPE=0, 1 TYFE=0 TYFE=0
TW (GRAMS/SEC) t (DEG.K)3 (M/SEC); BLDG. BLDG, BLDG.
Y A NUMBER TYPE=2 ‘ BAZE - VERT.DIM HORZ.DIM DIAMETER HEIGHT LENGTH WIDTH

SOURCE P K FART. (GRAMS/SEC) X Y ELEV. HEIGHT TYFE=1 TYPE=1,2 TYPE=0 TYPE=C TYPE=0  TYPE=0
NUMBER E E CATS. #PER METER##2 (NMETERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)

H—_—————-—~——-—-—--—-——ac—--——u——-_—w—-—m-h——-ua——.-.‘-‘—n—~—~————_—~_~w

Q.00 0.00 Q.00 .00

et e s g
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### Susitan DEIS Comments: Worst Case Mine Fue Dust Impacts

### SOURCE PARTICULATE DATA ##%

*%¥% SOURCE NUMBER = 1 34

MASS FRACTION =
0. 10000, 0. 40000, 0. 28000, (. 12000, 0. G&000, 0. 04000,

SETTLING VELOCITY(METERS/SEC) =

0.0010, 0.0070, 0.0i90, 0.0370:. 0.0610, 0.0990,

SURFACE REFLECTION COEFFICIENT =
1.00000,0.82000,0.72D00,0.65000:0.59000:0.50000-
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#3#4 Qusitan DEIS Cemments: Warst Case Mine Fug Dust Impacgts 39 4

»

# METECOROLOGICAL DATA FOR DAY 1 %

POT. TEMP.

* FLOW WIND MIXING GRADIENT WIND DECAY
VECTOR SPEED HEIGHT TEMP. (DES. K STABILITY PROFILE COEFFICIENT
HOUR (BEGREES) {MPS) {METERS) (DEG. K) FER METER) CATEGORY  EXPONENT (PER SEC)
1 0.0 2.50 1000.0 2732.0 0. 0350 & 0.3000 G. Q0000OE+00D

T TR
MET. DATA
DAY 1




cl

Y-AXIS /
(METERS) /
0.0 /

% MAXIMUM VALUE EQUALS

1000.0

S Wmm emm mmm o ma e em e i gmm v e mew e e

# HIGHEST

HiiE Susitan‘DEIS Comments: Worst Case Mine Fua Dust ImPacts

# FOR THE RECEPTOR GRID #

2000.0

X-AX1S (METERS)
3000.0

1109.,70313 AND QCCURRED AT (

.———-—-——-‘——..———-.-»—-.—-u_-..-——_-—._.——-‘-g—,._—

1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
# FROM ALL SO0URCES

THE  TEE  TeE Tl T

HIGH s
i~HR ;
SGROUPH 1 §!
34 % 3
' I
£000,0 5000, O j ;?
( 1, 1)  255.06181 ( 1, 1) K
1
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3.d.2.

=

ISCST Computer Runs for

Power Plant Fugitive Dust

Summary: Power Plant Site Fugitive Dust Impacts

o Assumed maximum 24-hr emissions = 938 1bs/day

Annual average emissions = 478 1bs/day

B
Wﬁn
%
.

o Particle size and deposition characteristics are listed in the ISC

,H,
W‘
i

computer output.

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

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

-

o Average annual impacts were calculated using ISC model with D

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

13%Z2 frequency of wind direction occurrence based on Nenana wind
rose,

610541
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CALCULATE (CONCENTRATION=1,DEPOSITION=2) .
RECEPTOR GRID SYSTEM (RECTANGULAR=1 OR 3, POLAR=Z OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR=1,POLAR=Z)

TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)

CALCULATIONS ARE WRITTEN TO TAPE (YES=1,N0=0)

LIST ALL INPUT DATA (NO=0,YES=1,MET DATA ALSCH=2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:
HOURLY (YES=1,N0=0)
2-HOUR (YES=1,N0=0)
3-HOUR (YES=1,N0=0)
4-HOUR (YES=1,N0=0)
&-HOUR (YES=1,N0=0)
S-HOUR (YES=1,N0=0)
12-HOUR (YES=1,NO=0)
24-HOUR (YES=1,NQ=0)
PRINT “N“-DAY TABLE(S) (YES=1,N0=0)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME FPERICGDE ARE
SPECIFIED BY ISW(7) THROUGH ISW{14):

DAILY TABLES (YES=1,NJ=0)

HIGHEST & SECOND HIGHEST TABLES (YES=1,Nl=Q)

MAXTMUM S0 TABLES (YES=1,NO=0) ’
METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED=1, CARD=2)
RLURAL-URBAN OPTION (RURAL=0,URBAN MODE 1=1,URBAN MODE 2=2)
WIND PROFILE EXPONEMT VALUES (DEFAULTS=1,USER ENTERS=2,3)
VERTICAL POT. TEMP. GRADIENT VALLUES {DEFALILTS=1,ISER ENTERS=2,3)
SCALE EMISSION RATES FOR ALL SOURCES (NO=0, YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY {(YES=1,NO=2)
FPROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2, N(i=1)

NUMBER OF INFUT SOURCES

NUMBER OF SOURCE GROUFS (=0,ALL SOURCES)

TIME PERIOD INTERVAL TO BE PRINTED (=0,ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES

NUMBER OF Y (THETA) GRID VALUES

NUMEBER OF DISCRETE RECEPTORS

NUMBER OF HOURS FPER DAY IN METEOROLOGICAL DATA
NLUMEER OF DAYS OF METEOROLOGICAL DATA

SOURCE EMISSION RATE UNITS CONVERSION FACTOR
ENTRAINMENT COEFFICIENT FOR UNSTAELE ATMOSFHERE
ENTRAINMENT COEFFICIENT FOR STAHLE ATMOSFHERE

HEIGHT ABOVE GROUND AT WHICH WIND SFEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA

ALLOCATEDR DATA STORAGE

REGUIRED DATA STORAGE FOR THIS FROBLEM RLUN

##% Susitan DEIS Comments?:! Nenana 2OOMW Worst Annual FUG DUST

1SW(t)
ISW(Z)
ISW(3)
ISK(4)
IZW(E)
IZW(&)

ISW(7)
Ish(e)
ISW(9)
ISK(10G)
ISk(11)
IZW(12)
ISW(13)
ISW(14)
ISW(1S)

ISW(14)
ISW(17)
ISW(13)
ISW(19)
I1SW(20)
ISW(21)
IZW(22)
ISW{23)
ISW(24)
ISW(25)

NSOLRC
NGROWLP
IPERD
NXPNTS
WYPNTS
NXWYPT
NHOLIRS
NDAYS:
TE
RETAL
BETAZ
IR
IMET
LIMIT
MIMIT

=
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« 10000E+Q7

0.400

0. &00
10.00
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METERS

42500 WORDS
296 WORDS
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1000.0,

2000.0,

*#% Susitan DEIS Comments: Nepana ZOOMW Worst Annual FUG DUST 33

*¥## LUPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ##%%
{METERS/SEC)

1.54’ 3.(’91 E‘o 14’ 8-23’ 10.801
### X-CODRDINATES OF RECTANGULAR GRID SYSTEM #%#
(METERS)
3000.0, 4000.0, S000. 0, &£000, 0, 7000.0, 2000.0, 2000, 0,

*%% Y-COORDINATES OF RECTANGULAR GRID SYSTEM ##%
(METERS)

+

10000.0,



### Susitan CDEIS Comments! Nenana ZOOMW Worst Annual FUG DUST  #us#
#*#% DOURCE DATA w4
EMISSION RATE TEMP. EXIT VEL.
TYPE=0, 1 TYPE=0( TYFE=O .

TW (GRAMS/SEC) (DEG.K)3 (M/SEC)* BLDG. BLDG, BLDG.

Y A NUMRER TYPE=2 BASE VERT.DOIM HORZ.DIM DIAMETER HEIGHT LENGTH WIDTH
SQURCE P K PART. (GRAMS/SED) X Y ELEV. HEIGHT TYPE={ TYPE=1,2 TYPE=0 TYPE=0 TYFE=0 TYPE=0
NUMBER E E CATS. #PER METER#%2 (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METER3) (METERS) (METERS)
i 20 500, 00 0.00 .00 0.00 Q.00

& 0. 10000E~04 -250.0 -250.0 0.0 0.00 0. 00




e

Pa

&
e T e

«

### Qusitan DEIS Comments:

Nenana 200MW Warst Arnual FUG DUST

### ZOURCE PARTICULATE DATA #%%

##% SOURCE NUMBER = 1 i

MASS FRACTION =
O.10000»0.40000;0.28000,0.12090,0.0600010.64000,

SETTLING VELOCITY(METERS/SEC) =
C.0010, 0.0070, 0.0190, 0.02370, 0.0&10, 0. 0990,

SURFACE REFLECTION COEFFICIENT =
1.00000:0.8200010.7200010-6500010.5900010.500001

H#3H3t
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### Susitan DEIS Comments: Nenana 200Mb Worst Annval FLIG DUsST #45

* FLOW
VECTOR
HOUR (DEGREES)

* METEOROLOGICAL DATA FOR DAY 1 %

FOT. TEMF,
MIXING SRADIENT WIND DECAY
HEIGHT TEMP. (DEG. K STABILITY PROFILE COEFFICIENT
(METERa) (DEG. K) PER METER) CATEGORY EXPONENT (PER SEC)
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; ##% Susitan DEIS Comments: Nenana ZOOMW Worst Annual FUG OUST H43%
‘,ti ~—
! * HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) #*
ﬁ% . * FROM ALL SOURCES #
d ¥ FOR THE RECEPTOR GRID #
§ “ .
?? ' # MAXIMUM VALUE EfQUALS 37.70994 AND GCCURRED AT ( 1000, 0, 0.0) %
. Y-AXIS  / "X-AXIS (METERS)
E (METERS) 7/ 1000,0 2000.0 2000.0 4000,0 S000, 0
T E ——————————— e T U S s e em e eem aem ems e T T o s e e e e e e e e e e e
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- #¥¥ Susitan DEIS Comments: Nenana ZOOMW Worst Annuat FUG DS 4
* HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) #
¥ FROM ALL ZOURCES #
¥ FOR THE RECEPTOR GRID #
* MAXIMUM VALUE EQUALS 37.70994 AND OCCURRED AT ( 1000, 0, 0.0) #*
Y-AXIS 7/ X-AXIS (METERS)
(METERS) 7/ &000,0 7000,0 8000, 0 000,90 ) 10C00.0
0.0 / 7.37424 ¢ 1, 1) 3.91524 ¢ 1. 1) 4.86045 ( 1, 1) 4.07352 ¢ 1, 1) 3.47280 ( 1, 1)
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¥## Susitan DEIS Comments: Nenana 200 MW Worst S07 PP FUG DUS

CALCULATE (CONCENTRATION=1,DEFOSITION=2)

RECEPTOR GRID SYSTEM (RECTANGULAR=1 OR =, POLAR=2 OR 4)
DISCRETE RECEFPTOR SYSTEM (RECTANGULAR=1,POLAR=2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)

CALCULATIONS ARE WRITTEN TO TAPE (YES=1,N0=0)

LIST ALL INPUT DATA (NG=0,YES=1,MET DATA ALS0=2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITICON)
WITH THE FOLLOWING TIME PERIODS:
HOURLY (YES=1,N0O=0)
2=-HOUR (YES=1,N0O=0)
F~HOUR (YES=1.NO=0)
4-HOUR (YES=1,NCG=0)
&~HOUR (YES=1,NO=0)
S~HOUR (YES=1,NO=0)
12-HOUR (YE$S=1,N0O=0)
24-HOUR (YES=1,NQ=0)
PRINT “N‘-DAY TABLE(S) (YES=1,NO=0)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):

GAILY TABLES (YES=1,N0=0)

HIGHEST & SECOND HIGHEST TABLES (YES=1,NO=0)

MAXTMUM S0 TABLES (YES=1,N0O=0)
METECROLOGICAL DATA INFUT METHOD (PRE-PROCESSED=1, CARD=2)
RURAL-UREAN OFTION (RURAL=0,UREAN MODE 1=1,URBAN MODE 2=2)
WIND PROFILE EXPONENT VALLES (DEFAULTS=1, USER ENTERS=2,2)

VERTICAL PQT. TEMP. GRADIENT VALLES (DEFALLTS=1,USER ENTERS=2,3)

SCALE EMISSION RATES FOR ALL SOURCES (NO=0, YES>0)
PROGRAM CALCULATES FINAL FLUME RISE ONLY (YES=1,N0O=2)
FPROGRAM ADLIISTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,N0O=1)

NUMBER OF INPUT SOURCES

NUMBER OF SOURCE GROUPS (=0,ALL SOURCES)

TIME PERICGD INTERVAL TO BE PRINTED (=0,ALL INTERVALS)
NUMBEER OF X (RANGE) GRID VALUES

NUMBEER OF Y (THETA) GRID VALUES

NUMBER OF DISCRETE RECEPTORS

NUMBER OF HOURS FER DAY IN METEOROLOGICAL DATA
NLIMEER OF DAYS OF METEORCOLOGICAL DATA

SOURCE EMISSION RATE UNITS CONVERSION FACTOR
ENTRAINMENT COEFFICIENT FOR UNSTABLE ATMOSPHERE
ENTRAINMENT COEFFICIENT FOR STABLE ATMOSPHERE

HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL LUNIT NUMEER OF METEQROLOGICAL [IATA

ALLOCATED DATA STORAGE

REGUIRED DATA STORAGE FOR THIS FROEBLEM RLIN

ISW(L)
Iswez)
ISU(E)
ISW(4)
I1SW((s)
ISW(&)

ISW(7)
ISuW(g)
ISW(9)
ISW(10)
ISW(11)
ISW(12)
ISW(13)
I5W(14)
ISW(15)

ISW(1&)
ISW(17)
ISW(13)
ISW(19)
ISU(20)
ISW(21)
IzW(22)
ISW(23)
ISW(z24)
IzW(z25)

NSCOURC
NGROLP
IPERD
NXPNTS
NYPNTS
NXWYPT
NHOURS
NDAYS
TK
BETA1
BETAZ2
IR
IMET
LIMIT
MIMIT
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43500 WORDS
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##% Susitan DEIS Comments? Nenana 200 MW Worst 02 PP FUG DUST

# %3

### UPFER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ###
(METERS/SEC)

1.54, 3.09, S.14, 8.23, 10.80,

.

##% X-COORDINATES OF RECTANGULAR GRID SYSTEM *%#
(METERS)

3000, 0, 4009.0, S0G0, 0, £000. 0, 7000, 0, £000.0,

### Y-COORDINATES OF RECTANGULAR GRID SYSTEM ##%
(METERS)

000, 0,

10000, 0,
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EMISSION RATE
TYPE=0, 1

(GRAMS/SEC)
NUMBER TYPE=2
PART. (GRAMS/SEC) X

CATS. #PER METER*#2 (METERS) (METERS) (METERS)
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k% SOURCE DATA ###

BASE
ELEV.

0.0

HEIGHT

0.00

TEMP.
TYPE=0
(DEG.K) 3
VERT.DIM
TYFPE=1

0. 00

EXIT VEL.
TYFPE=(
(M/SEC) s

HORZ.DIM DIAMETER HEIGHT LENGTH WIDTH
TYPE=1,2 TYPE=0 TYPE=0 TYPE=0 TYPE=0
{METERS) (METERS) (METERS) (METERS) (METERS)

— s mim mme e e

500,00

(62 acxes)
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##% Sueitan DEIS Commentst Nenapa 200 MW Warst 202 PP FUG DusT

#%% SOURCE PARTICULATE DATA ###

##3# SOURCE NUMBER = 1

MASS FRACTICN =
0.10000,0.40000, 0. 22000, 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 =
1.00000, 0, 82000, 0, 72000, Q. 45000, 0. 59000, 0, S0000,
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5 ##% Susitan DEIS Comments: Nenana 200 MW Worst 202 PP FUG DUST $343
o
¥ # METECOROLOGICAL DATA FOR DAY 1

v

POT. TEMP.

FLOW WIND MIXING GRADIENT WIND DECAY
i VECTOR SPEED HEIGHT TENMP. (DEG. K STABILITY PROFILE COEFFICIENT
HOUR (DEGREES) (MFS) (METERS) (DEG. K) PER METER) CATEGORY EXPONSNT (PER SEC)
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Y-AXIS /
(METERS) 7/
0.0 /
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# MAXINMUM VALUE EGUALS

158. 088346 (

### Susitan DEIS Commentst

# HIGHE

1000.0

— - aae e wam e
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1)

S

T

Nenana #00 MW Warst 502 PP FUG DUST

i—HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

# FROM ALL

SOLIRCES #

# FOR THE RECEFPTOR GRID #

2000.0

e iy e mem e e G s e e eem e e e e mae e e A et e e cmm e e e wea i e e e ame e e e gem e ame  emm e e s ame e e mem wes wme owe

98.86779 (

158, 04234 AND QCCURRED AT (

X—-AXI3 (METERS)

2000, 0
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¢ 1, 1) 51.046387 ( 1. 1)
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# HIGHEST

# MAXIMUM VALUE EQUALS

HIGH
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SGROUP# 1

### Susitan DEIS Comments: Nenana 200 MW Warst S02Z PP FUG DUST YRS

1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) #

# FROM ALL S0OIRCES #
# FOR THE RECEPTOR GRID #

158, 04836 AND OCCURRED AT ( 1000.0, 0.0) #
X~AXIS (METERS)

7000.0¢ £000.0 9000.0 10000.0
35.92395 1, 1) 20.468677 (1, 1) 26.21207 (1, 1) 22.79152 ¢ 1, 1)
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"Acid deposition calculaticas on p. 5-25 to 5-27."%

Response: 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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?ﬁ Item 3f: "PLUEVUE model runs described on p. 5-31 to 5-356."

Response: Attached is a copy of the PLUVUE computer runs referred to in
”ﬂ ’ Section 5.3 Plume Visibility Impacts, pages 5-31 to 5-36 of
the text.
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. e R S R N O O e =

VIZUAL IMPACT ASSESSMENT FOR 400 MW at Willow -

&
] EMISSIONS SOLURCE DATA
R © ELEVATIGN OF SITE = 200, FEET MEL
! 41, METERS MSL
42 NO. OF UNITS = t.
o | STACK HEIGHT = * 44Q5% FEET
j? 134, .~.METERS il
| e et e
g FLUE GAS FLOW RATE =  2060004. CW FT/MIN ,
i P43.76 CU M/SEC
- FLUE GAS TEMPERATURE = 190. F
i) S6i ¢
L ‘ FLUE GAS OXYGEN CONTENT = 3.0 HOL PERCENT
. L1 )
; 1
g S02 EMISSION RATE (TOTAL) = 16.40 TONS/DAY ' . )
. §.722E+02 G/SEC .
id LI
; NOX EMISSION RATE (TOTAL.AS NOZ) = 27.90 TONS/DAY - , .
a 2.929E+02 G/SEC oo ‘
R ‘ . (

.0.23  TONS/pAY oo S
Z.415E+00 G/SEC

PARTICULATE EMISSION RATE (THTAL)




DENMETTY

iMETEDRULUGICAL AND AMBIENT AIR GUALITY DATA

WINDSPEELD = 4.5 MILEZ/HR

2.0 M/SEC

PARTICLE

B e R B B

B B

PASQUILL-GIFFORD~TURNER STABILITY CATEGORY [ ?3 vyt
LAPSE RATE = 1.1Q..F/1630 FT 3§ aéiyf
. 2,005E-03  K/M S ST
: o NS PR
POTENTIAL TEMPERATURE LAPSE RATE = i.181E~02 K/M T
. AMBIENT TEMPERATURE = 50.0 F .
283.2 K
RELATIVE HUMIDITY = 20.0 %
MIXING DEPTH = 1000. M
AMBIENT PRESSURE = 0.99 ATM }
BACKGROUND NOX CONCENTRATION = G.000 FPPH .
BACKGROUND NOZ COMCENTRATION = 0.000 PPM y
BACKGROUND CZONME CONCENTRATION = 0,040 PPM )
BACKGROUND S02 CONCENTRATION = 0.000 PPM .
BACKXGROUND COARSE MODE COMCENTRATION = 1.0 UG/M2
BACKGROUND SULFATE CONCENTRATION = C.8 UG/M3 '
BACKGROUND NITRATE CONCENTRATION = 0.0 UG/HM3
BACKGROUND VISUAL RANGE = . 300.0 KILOMETERS
2 . 4“.!3.‘."§
S02 DEPOSITYION VELOCITY = 1.00 CM/SEC S 1
oo E R S
K VR TR LR
NOX DEPGSITION VELOCITY = 1.00 CM/SEC -*4n-$;‘
COARSE PARTICULATE DEPOSITION VELOCITY = 0. 10CM/SEC, / e
SUBMICRON PARTICULATE DEFOSITION VELOCITY = 0,10 CM/SEC
AERDSOL. =STATIETICS
BACKGROLUND PLUME
ACCUMUILATION COARS ACCUMULATION COARSE
MASS MEDIAN MODE MODE MODE MODE
RADIUS
MICROMETERS 0. 140 2,000 0. 100 1.000
GEOMETRIC
STANDARD
DEVIATION 2.000 2,200 2.000 2.000
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GEOMETRY OF USER~SPECIFIED PLUME-OBSERVER-SUN ORIENTATION

-

WIND DIRECTION (DEGREES) =180.0

. SIMULATION IS FDR‘léoﬂg HOURS ON &/21 ‘ ﬁ@f giiﬁ
A - FeTEA

SOLAR ZENITH ANGLE (DEGREES) = &9.% S
SOLAR AZIMUTH ANGLE-(DEGREES) = 281.3 A

GEOMETRIES FOR LINES-~OF-SIGHT THROUGH PLUME PARCELSAT GIVEN DOWNWIND BISTANCES (X),
S X (KM) AZIMUTH RP ALPHA BETA THETA
A et 1.0 311.5 446.8 48.5 0.4 35.8
3 2.5 312.9 47.8 47.1 . . 36.9 . - .
. 5.0 215.0 49.5 45,0 . 38.7 A
o 10.0 318.8 53.2 41.2 . 41.9 it

it : 13.0 320.9 55. 4. 39.1
1N 3z.0 330.6 S 29.4
Ll 70.0  340.7 : 105.9 19.3
166.0 - . 349,9 199.1 10.1

43.7 X _
52.3 ‘ S | | ‘
61.5 ! ’ “.f. ' ' ‘;‘:" L * ] L

70.0 " . B S A

OOO-OOOO
N W WD

sinid o
3




§ ACCUMULATION MOLDE
! MASS RADIUS  SIGMA
l 0.1600E+00 0. 2C00E+01

BTARAY =0.1155E~01

$ T PLUWIL.OUT

i1,

B
BACKGROUND COND

BSCAT.55/MASS
0,3718E-02

COEFFICIENTS AT
BTARER =0.317¢E~-02
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ITIONS

PRIMARY PARTICLE MODE
MASS RADIUS SIGMA

FARTICLE MODE
SIGMA

COARSE

MASS RADIUS BSCAT.55/MASS B3CAT.55/MASS

0. 3000E+01 0. 2200E+01 0. 334 3E-03 0. 1000E+0§ 0. 2000E+01 0. 1033E~02
0.35 MICROMETERS » 1./KM
ABSNOZ =0, 0000E+00 BTABAC =0, 1304E~01
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‘ VIQ“AL IMPA»T Q““ ﬂﬂMENT FOR 400 MW at wllln

-
)

EMISSIONS SOURCE DATA

Tlielh e ELEVATION OF SITE = 200. | FEET MEL
o x &1. METERS MSL
o ? . .
’ T .. NO. OF UNITS = 1.
q",';‘,:‘ v, X i&": d.ﬂ};"'
~ L0 e ¥ . STACK.HEIGHT = ' 8407." FEET

134, .METERS‘

, . . FLUE GAb FLOW RRTE H?ﬁ ZOOOOODQ CU FT/MIN .

Yy - ‘ . ‘ ‘ s 943.76 CU M/SEC

i . P ‘ , . .

: : : FLUE GAS TEMPERATURE = - = 190, F : e 4
L ’ 361. K

FLUE GAS OXVGEN CONTENT = : 3 0 MOL FERCENT

N " S02 EMISSION RATE (TGTAL) ‘= 16.40  TONS/DAY .
S “ .1.722E+02 G/SEC . .. . .

.

e NOX EMISSION RATE (TOTAL+AS iO2) = 27.90 TONS/DAY
‘ o ) . 2.929E4+02 G/ZEC

3

) ' PARTICULATE EMISSION RATE (TGTAL) .= ° 0.23 TONS/DAY
. e ce w0 2.815E400 G/EEC
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METEQROLOGICAL AND AMBIENT AIR QUALITY DATA

WINDSPEED = 4.5 MILES/HR

2.0 M/SEC

PASRUILL-GIFFORD-TURNER STABILITY CATEGORY D

LAPSE RATE

= 1,10 :-F/1000 FT
- 2.0056-03 K/M

POTEMTIAL TEMPERATURE LAPSE RATE =

AMBIENT TEMPERATURE = 50.0 F

283.2 K

RELATIVE HUMIDITY = 20.0 7%

MIXING DEPTH = 1000, M

AMBIENT PRE

SSURE = 0.%% ATM

1.181E~-02 K/M

BACKGROUND NOX CONCENTRATIGN = 0.000 PPM .
BACKGROUND NO2 CONCENTRATION = 0.000 PPM . t
BACKGROLUND OZONE CONCENTRATION = 0.040 PPM
BACKGROUND S02 CONCENTRATION = 0.696  PPM
BACKGROUND COARSE MODE CONCENTRATION = 1.0 UG/M3
BACKGROUND SLLFATE CONCENTRATION = 0.8 UG/M3
BACKGROUND NITRATE CONCENTRATION = 0.0 UG/N3
BACKGROUND VISUAL RANGE = . 300.0 KILOMETERS
S02 DEPOSITION VELOCITY *w. . 1.00 CM/SEC
NOX DEPOSITION VELOCITY = 1.00 CM/SEC
COARSE PARTICULATE DEPOSITION VELOCITY = 0. 10CM/SEC, /
SUBMICRON PARTICULATE DEPOSITION VELOCITY = 0.10 CM/SEC
AEROSOL STATISTICS
BACKGROLND PLUME
ACCUMULATION COARSE ACCUMULATION
MASS MEDIAN MODE MODE MODE
RAOTLS
MY O Q. 160 3. 000 0.100
GEOMETRIC
STANDART
DEVIATION 2,000 2. 200 2000
FARTICLE

DENSITY

COARSE
MODE

- ———ri
R

2.000
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GEOMETRY OF USER-SPECIFIED PLUME-OBSERVER-SUN ORTENTATIZON

HIND DIRECTION (DEGREES) =180.0

s

© SIMULATION IS FOR. 140G,  HOURS ON 6721

SOLAR ZEMITH ANGLE®

%

o *

. SOLAR AZIMUTH ANGLE (DEG

X {KM)
1.0

GO b
NRouh
LonooWM

7.
166-0

e 2 2ed

.
«s

GHRETRIES FOR L.INE3-OF-SIGHT THROUGH PLUME PARCELSAT GIVEN DOWNWIND DISTANCES (X).

RZINUTAH
311,85
Fi5.0
3ig.e
F0.9
330.6 .
340.7 i

. 349.9 ..

&

RP
46.8
47.8
S3.2
53.4
7102 *
05.9
9.1

(4

ESpes 2
o

I‘.' *

¢ %=
g te -
iy

REES) =

ALFPHA
40. 5
47.1 .
45.0
41.2
29.4
19.&
i0. %

s
} 5

:

E S
.o

-

{DEGREES) = 49.3

281.3

BETA
0.4

o<>c>p¢:¢>o
= NWWD WS

o m

-

THETA
33.8
36.9
38.7
41.9
43.7
52.3
61.5
70.0

-
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ACCUMULATION MODE ; COARSE PARTICLE MOLE
MASS RADIUS SIGMA vSCAT.55/MASS MASE RADIUS SIGMA BSCAT.S55/MASS
0. 1400E+00 0. 2000E+01 1, 3718E-02 0, Z000E+01 0.2200E+Q01 0. 3343E-03

COEFFICIENTS AT 0.5% MICROMETERS , 1./KM
BTARAY =0.1155E-01  BTAAER =0.217&E-02 ABSNO2 =0.0C00E+QO0 BTABAC =0.13204E-01
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e W w : . s . '/-’ v 1
Pona ﬂ e -~ !
% - INITIAL PLUME RISE AND LILUTIDN AND NITROGEN DIOXIDE FORMATION .
400 MW at Willow e
» M |
TIME X DELTA 4 t W Vv SIGMA TEMP a2 NO2-NO RATIO NOX " uréﬁN 3 NO2ZT s02 PARTICULATE
2 : (SEC) (M) (M) (M/8) (M/8) (M/3) (M) {K) MOL P EQUIL ACTUAL (PPH)”;g;!ggﬂ) {FPM) (PPM) uG/M3
0. 0.0 0.0 | S5.23 20.10 20.10 0.0 360.9 3.0 1.4E+04 1.4E~-03 201.&27 200 947 0.279 8%5.035 3,12E+03
D ‘ 10. 52.3 34.6 5 23 1.469 5.50 8.1 311.4 14.4 3.3E+05 2.4E-03 73.208 73.031 0.178 30.937 1.14E+03
‘ ’ 20, 104.7 55, O “'5.23 1.36 5.41 12.8 293.9 18.5 8,2E+05 4,7E-03 27.881 27,750 - 0,131 11.782 4,32E+v02
20, 157.0 72:0 *ows.dﬁ 1.19 5.37 16.7 289.4 19.5 1. 0E+06 6.0E-03 16.103 14,007 0.095 6.805 2.50E+02
o 40, 209.3 87.2 . 1~ 5 23 1.09 5.34 20.3 287.4 20.0 1.1E+04 46,7E-03 10,943 10.870 0.073 4.4624 1,70E+02

S0, 261.6 101,27+ 2. 28 1.0% S9.33 23.5 286.3 20.2 1.2E+06 7.3E~-03 8.11¢% 8,060 0,059 J.421  1,.26E+02

- &0, 314.0 114.3 5.23 0.95 5.32 26. & 285.6 20.4 1.3E+06 7.7E-03 6.365  46.3146 0.049 2.690 9,.87E+01

o 7Q. 3646.3 126.7 5,23 0.91 5.31 29.5 285.2 20.5 1.3E+06 8.0E-03 5,182 S.141 . 0.041 2,190 8,04E+01
80.  418.¢& 138,85 S.23 0.87 . S.30 32.2 . 284.8 20.6 1.3E+04 8,3E~03 4,337 . 4,301  0.034 ~1.833 6,73E+01

0. 471.0 149.8 ' 5.23 ¢.383 S5.30 34.86 284.6 20.6 1.3E+06 8.5E-03 2.707 3.678 0.031 1.567 $S,75E+01

) 100, 523,23  160.7 5,23 0.80 5,29 B7.4 284.4 20.7 1.3E+06 8.7E~03  3.222  3.194 0.028 1.362 %.00E+0}
110, 575.6 171.3 5.23 0.78 5.29 39.8 284.2 20.7 1.8E404 8,9E~03 2,838 2.813 0,025 1.199  4,40E+01

120. 627.9 181.5 5.23 0.76 5.29 42.2 284.1 20.7 1.3E+(6 9,0E-03 2,528 2.505 . 0.023 1,048 3.92E+01%

> . 130, 680.3 186.5 5.23 0.74 5,28 43.4 284.1 20.7 1.4E+06 9.1E~-03 . 2,395 ."2.372° 0.022°  1.012 3,.71E+01
150, 732.6 186.5 5.23 0.72 5.28 43.4 . 284.1 20.7 1.4E+06 9.3E~03 . 2,396 . 2.374 .. 0,022 . 3.Q12' 3.72E+0Q1}

150. 784.9  186.5 5.23 0.70 5,28 43.4 284.1 20.7 1.4E+06 9,4E~03 2.3%7 2.374 0.022 1.013 3,72E+01

¥ 140, 8%7.2 186.5 5,22 0. 69 5, 28 43.4 284.1 20.7 1.4E+06 9.5E-03 2.398 2.375 $.025 1.013 3.72E+01"
170. 889.&6 184.5 5.23 0. 68 5.28 43.4 284.1 20.7 1.4E+06 9.7E-03 2.399 2.376 .0.023 1.014 3.72E+01

180. 941.9 186.5 5,23 0. &6 B5.27 43.4 284.1 20.7 1.4E+06 9.8E~-03 '2.399 2.376 | 0.023 ~"1.014 3,72E+01

5.23  0.465 5.27 43,4 284.1 20.7 1.4E+046 9.9E~03 2.400 . 2.376 0.024 1,014 3.72E+01

ol 190,  994.2 . 186.5

» . . - & ot




A e

CONCENTRATIONS OF AEROSOL. AND GASES CONTRIBUTED BY

400 MW at Willow

: ' DOWNWIND BISTANCE (KM)

. = 1.0
L PLUME ALTITUDE (M) = @21,
T SIGMA Y (M) = 74.
= SIGMA Z (M) = a3, |
50 S02-504 CONVERSION RATE=':; _ ° ¢,0000 PERCENT/HR T sy
S NOX-NO3 CONVERSION RATE=" .. 0.0000 PERCENT/HR : . e
‘ :; ‘ ‘~¥,.. ol ) _' . ’1;':‘,1:;‘”_;.
§» ALTITULE NOX ‘6, NO2 NO3-. NO2/NTOT  NO3Z-/NTOT s02 S04= S04=/STOT 'QS«f?~~BRIMARY BSP-TOTAL BSPSN/BSP
’ (PPM) (PPM)..; (PPM) (MOLE %) (MOLE %} (PPM) (UG/M3) (MOLE %) (PPMY. < 4UGB/M3) (10-4 M-1) (%)
i H+2s
INCREMENT) £.250 0.041 0.000 16.411 0.000 . 0.105 0. 000 0.000 ~0. 038 3.871- 0.041 0.000
= TOTAL AMBI 0.250 0.041 0.000 16.411 0.000 0.105 0.764 0.184 0.002 5.4635 0.072 39.131
i HH &
" INCREMENTJ 1.119 0.051 = 0.000 4,536 0.000 0.473 0.000 0.000 ~0.040.  17.348 0.183 - 0.000
13 TOTAL AMB1 1.119 . 0,051 0.000 4,536 0,000 0.473 0,764 0,041 0.000 19.113 . 0,214 13,250
.\\\\\\: H ) . - - - . - . : -
i3 INCREMENT 3 1.244 0 058 0.000 3.149 0. 000 0.779 0.000 0. 000 ~0.040 28. 603 0.301 0.000
; TOTAL AME] 1.844 0.058 0. 000 3.149 0. 000 0.779 0.744 0.025 0,000 30.367 . 0.333 &.534
W H-15 | . . . R - S . |
R INCREMENT] 1.119 .. 0.051 0.000  4.536 0.000 0.473 0.000 .  .0.000 .-0.040 . 17.348 '. 0,183 0,000 -
' 4 TOTAL AMBJ 1.119 0.051 0.000 4.536 0.000 0.473 0.764 0.041 0.000 19,113 0.214 13.250
2}
H-25 ‘
- ~ INCREMENT] 0.250 0.041 0.000 16.411 0.000 0.105 0. 00" 0.000 -0.038  3.87%1 0.041 -, 0.000
o QO TOTAL AMB1 0.250 0.041 0,000 16.411 0.000 0.105 0.754 0.184 ' 0.002 5.635 = 0.073 -39.181
0 - i * -
iy INCREMENT] 0.000 0.000 0.000 0. 000 0.060 0.000 0. 000 0. 000 0.000 0.000 0.000 0.000
g ‘ TOTAL AMB3I 0.000 0. 000 0.000 0. 000 0.000 Q. 000 0.764  100.000 0,080  1.764 0.032 89.473
3 i ‘: . }' ‘;‘.t‘ "
‘&V . . " " - " ::'* ) e 3.‘-.;'
; CLUMULATIVE SURFACE DEPOSITION!(MPLE FRACTION OF INITIAL FLUX) A AR
| ‘ o ifln "“‘2'93[ *
Ll ’»‘1 A Y

o S02] 0. 0000
: NOX 3 ¢. Q000

: PRIMARY PARTICULATE]  0.0000
v S04l 0.0000 ‘
ND33 0, 0000
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VISUAL EFFECTE FOR HORIZONTAL SIGHT PATHS
400 MW at Willow

DOWNWING DISTANCE (KM) 1.0

L PLUME ALTITUDE (M) 321,

g3 PLUME-OBSERVER DISTANCE (KM) =  44.8

S AZIMUTH OF LINE-OF-SIGHT = 311.5

b . ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4

2 SOLAR ZENITH ANGLE = 69.3 . AT 1600. ON &/21 AR S
: SIGHT PATH IS5 THROUGH PLUME. CENTER R

i

§p § " o w i “f’.?}’"! ‘.‘{A'; *
) THETA ALPHA RP/RVO RV Z%REDUCED  YCAP L X Y DELYCAP | DELL C(SS0) BRATJO .S-DELX  DELY E(LUV) E(LAB)

= "5. ‘ éél A N
fﬁ) ; 48. 0.146 299.1 0.31 99.79 99.92 0.3308 0.3454 -0.30 =0.12 -0.0032 0,9908 0.0008 0.0005 0.46961 0.4412
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O 1 O o N Fo MM 7 ML

' OF THE PLUME OF WHITE, GRAY: AND BLACK OBJECTS

; " FOR SPECIFIC OBSERVER~PLUME AND ORSERVER-QBJECT DIISTANCES
{ *

{ 400 MW at Willow

DOWNWIND DISTANCE (KM) = 1.0
PLUME-OBSERVER DISTANCE (KM) = 44.8

L 4

AZIMUTH OF LINE-OF-SIGHT = -311.5 A Ay
j ELEVATION ANGLE OF LINE~OF-SIGHT = 0.4 : . SRR S )
SOLAR ZENITH ANGLE = 69,3, .AT 1600. ON &/21 P AT
i[9 THETA =  36. e et ]
: " e .2“'3'::!3"'?",. ¥
" 3 REFLECT. RP/RVO RO/RVO  YCAP L X Y DELYCAF DELL C(5%0) BRATIO DELX ~ DELY E(LUY) E(LAB)
£ * N
i : N
: 1.0 0.14 0.64 102,23 100.86 0.3393 0.3464 -0.32 -0.12 -0.0033 0.9931 0.0007 0.0005 ., 0.6284 . 0.4063
0.3 0.16 0.684 95,33  98.17 0.8279 0.3417 -0.23  -0.09 -0.0026 0.9907 O.0008 0.0006 0.697& 0.4397
R 0.0 0.16 0.64  92.37 96.97 0.3226 0.3395 -0.20 -0,08 ~-0.0023 0.9892 6. 0009 0.00046 0.72315 0.4548
2o .
;“) 4 ’ ‘ L . . , ;;; : " +
P * . Sk ot L. I S Uk e
Y
H * * ‘ 2 wrte .". ;ﬁﬁf' ’ : bt
i o . . " ., b1 ) '
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

400 MW at Willow

DOWNWIND DISTANCE (M) = 1.0
PLUME-GBSERVER DISTANCE (KM) = 44.8
AZIMUTH OF LINE-OF-SIGHT = 311.5

ELEVATIGN ANGLE OF LINE-OF-SIGHT = 0.4 G e
-+ SOLAR ZENITH ANGLE =  69.3 » AT 1600. ON 6&/21 N
Ty THETA LSNGTH RP/RVO  RV.. ZREDUCED  YCAP L X Y DELYCAP  DELL C(SS0) BRATIQ, - DELX DELY E(LUV) E(LAB)
| 36. R ek iafe 7
L FOR SKY BACKGROUNDS =
B 0. 0,16~ 299.2  0.27 101.01 100.39 0.3338 0.3440 ~0.14 -0.05 —0.0015 O.9940 0.0005 0,0003 0.4120 0.2597

i FOR WHITE BACKGROUND: )
§ 0. 0.16 299.2 0.27 102.47 101.02 0.3393 0.32464 -0.15 =0.06 -0.001& 0.995¢6 0.0004 0.0003 0.3759 0.2408
’} FOR GRAY BACKGROLND:
‘ o, 0.16 299.2 0.28 95,57 98,26 0.3277 0.3415 -0.08 -0.03 ~0.0010 0.9932 0.0005 0.0004 0,4432 0.2783
FOR BLACK BACKGROUND:

0. 0.14 299.1 0.29 92.52 ?7.04 0.3223 0.3393 ~0.04 =0.02 -0.0007 00,9917 0.0006 ¢, 0004 0.4T37 0.2984
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DOWNWIND DISTANCE (KM)
PLUME ALTITUDE (M)
SIGMA ¥ (M)

SIGMA Z (M)

S02-504 CONVERSION RATE=
NOX-NO3 CONVERSION RATE=

it

ALTITULE
{FFPM)
H+2S
INCREMENT] Q.063
TOTAL AMB1 0.0463
H+1S
INCREMENT] 0.282
TOTAL AMB1 0,282
H
INCREMENTJ] 0.444
TOTAL AMEBES Q.4466
H-18
INCREMENT] Q.282
TOTAL AMB] 0,282
H-25
INCREMENT] 0,063
TOTAL AMB1 Q. 063
o .
INCREMENT ] Q. 000
0. 000

TOTAL AMB3

CUMULATIVE SURFACE DEPOSITIOM (MOLE FRACTION OF INITIAL FLUX)

S021

. NOX31

PRIMARY PARTICULATE]
RANT

N33

CONCENTRATIONS @

2.5
321.
163.

&0,

400 MW

F AEROSOL

3

at Willow

0.0000 PERCENT/HR
y © 00000 PERCENT/HR

NOX 1. NOZ -
C(PPM)

r
At T Eee

o

0.032
0.032

0.042
0.042

T. 045
0.045

0.0000 "
0.0000
0.0000
0.0000
0. 0000

NO3
(PPM)

0.000
0.000

0.000
0.000

0. 000
0. 000

0.000
0.000

0.000

0.000

0. 000
0.000

*
+

= NOZ/NTOT NOZ3-/NTOT

(MOLE %)

S1.4461
51.461

14,840
14.840

9.475
P 475

14.840

14.840 .

51,4461
S51.461

0.000
83.913

AND GRS

(MOLE %)

0. 000
0.000

G, 000

0.000

0.000
Q. 000

0.000
0.000

0. 000
0.000

¢. Q00
0.000

ES CONTRIEBUTED EY

s02
(PPM)

0,000
0.C00

S04=
(UG/M3)

0, 000
0.764

Q. 600

0O.72£4

-

0. 000
0.744

€
*

0.000
0.764

0. 000
0.764

0.000
0.764

ﬁ;i"._.,x” .
$04=/STOT
(MOLE %) v
. \S'.r <! :‘fi’;ﬁ j;"e
0-000 —0.032 .
0.726 0,003
0.000  -0.03%
6-163 o' 01
0.000 -0, G39
0,099 0.001
0.000°  -0,039
0.163  0.001 .
0.000  -0.032
0.726 _.’0,008
0.027  0.000
99,885 0. 040

03 - 4. PRIMARY BSP-TOTAL
(PPM) " (UG/M3} (10-4 M-1)

0,044
0.078

0.07¢4
0.108

"0.046 -

0.010

. 0,082

0.000
0.032

B

(¥}

SPSN/BSP
(%

0. 002
67.573

Q.000
36,632

0,000
26,356

0.000

36,482

0.6002

67.573

" 9.327
89.473
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400 MW at‘willew

DOUNWIND DISTANCE (KM) 2.5
FLUME ALTYTWDE (M) 321.
PLUME-OBSERVER DISTANCE (KM) =
AZIMUTH OF LINE-OF-SIGHT = 312.9
ELEVATION ANGLE 0F,LINE~0F—SIGHT =
SOLAR ZENITH ANGLE = 69.3 7 .AT 1400,
SIGHT PATH 1S THROUGH PLUME GFNTER

47.8

0.4
ON &/2t

N T A

VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS

THET& ALPHA RP/RVO PV IVREDUCED YCAP L X Y LELYCAP
37, s
47, 0,16 299.1 Q.29 ?7.47 99.02 0.3305 0.34%51 ~0.b64
:‘;‘ ’rlr
‘- * b B "
'\J\\' ‘ ‘
,:‘,:4‘ ) [ A ", < : P
R .r' 3 % .

f;"

Cesw o

DELL C(550)

-0.26 —0.0070)

L AIRPR TR S
R
ﬁﬁénfqﬁ W‘
‘c w,_\;‘v: 5
BRAT!& JQLDELX DELY E(LUV) E(LAR)
: : N

u.‘,« '_;;,.,f,",s' f, =,

- 0.9884 “0.0013  0.0008

1

1.1107 0,.7187
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PLUME VIZUAL EFFECTS FOR HORIZONTAL VIEWS '
OF THE FLUME OF WHITE. GRAY. AND BLACK OBJECTS
FOR SPECIFIC OESERVER-PLUME AND OBSERVER-OBJECT DISTANCES

400 MW at Willow

DCGWNWIND DISTANCE (KM) = 2.5
PLUME-OBSERVER DISTANCE (KM) = 47.8

AZIMUTH OF LINE-OF-SIGHT = - 312.9 | C o

ELEVATION ANGLE OF LINE-OF-SIGHT- = 0.4 . i

SOLAR ZENITH ANGLE = 69,3 AT 1400. ON &/21 o

THETA =  27. o Al

REFLECT RP/RVO RO/RVO  YCAP L X Y DELYCAP ° DELL C(550) BRATIO  DELX  DELY E{LUY)
1.0 0.16  0.68 100.02 100.01 0.3393 0.3461 =-0.43 -0.26 -0,0071 0.9898 0.00i2 0.0008 1.0506
0.3 0,16 0.8 93.90 97.59 0.32686 0.3419 -0.59 -0.24 -0.0065 0.9386 0.0012 0.0008 i 0054
0.¢  0.16  0.58 91.20 26.53 0.3236 0.3400 -0.56 -0.23 -0.0063 0.9878 0.0012 0.000% 1. 1056

EN
l
+
%
4 Pee
- C
- o ,';‘;)':
. 5. .
) . .
R B re t s
. ‘ U .
R
- ‘ 15
W

E(LAB)

0. 6869
0. 6998
0. 7665
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?f SUAL EFFECTS FOR LINES OF SIGHT ALUONG PLUME
9 400 MW at Willow

53 DOWNWIND DISTANCE (KM) = 2.5

FLUME-OBSERVER DISTANCE (KM) =  47.8
AZIMUTH OF LINE-CF-SIGHT = 312.9

-2 ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4 ke
SRR SOLAR ZENITH ANGLE = 693 AT 1600. ON &/21 ot
1o THETA LENGTH RP/RVO RV %REDUCEﬂ YCAP L X Y DELYCAP DELL C(550) BRATIOHM;:DELX DELY E(LUV) E(LAE)
'° : - 'v Tty ,Ib 3 d » ", X '
e 37. Feie o s :’j; B ‘l; »
L FOR SKY BACKGROUND: o :
i ., Q.i&  299.4  0.21 98.80 99.53 0.3333 0.3455 0,35 -0.14 -0.0038 0.$932 0.0007 0.0005 0.6227 0.4013

FOR WHITE BACKGROUND: . .
i. Q.16 299.4 0.21 100.58 100.22 0.,3391 0.3459 ~-0.36 ~0.14 -0.0038 G 9941 0.0007 0.0008 0.5980 O.3693

% FOR GRAY BACKGROUND:
i. 0.16 299,3 0.22 94.26 97.74 0.3282 0.3416 -0, 30 -0.12 -0,0034 Q.9928 ¢€,0007 0.0005 0.63%37 0,4046

FOR BLACK BACKGROUND:

H 1. G.14 299.3 0.23 91.56- 96.64 0.3231 0.3397 ~Q.28 =0.11 -0,0032 0.9921 . 0,0007 0.0005 0.6510 0.4124
; i 14 ) 4 t
:' R } N '* ) ‘
i‘]) ‘ ) * . ‘ ! " B * * N B -
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" B —— ’
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o fl.‘ 400 MW at Willow
o
: DGHNWIND DISTANCE (KM} = 5.0
v PLUME ALTITUGE (M) = 321,
P SIGMA Y {M) =  301.
oLt SIGMA Z (M) = o1,
-y 502-S04 CONVERSION RATE= o 0000 PERCENT/HR ) . |
Y NOX-NO3 CONVERSION RATE= 5;; o Q002 PERCENT/HR - A g
s S v N , i
a ALTITUDE NOX e 'NRZ ;. NO3- NOZ/NTOT NOZ~/NTOT S0z S04= S04=/STOT 03 .k PRIMARY BSt -~TOTAL BSPSN/B
it (PFM) tFPM) ~ (PPM) (MOLE %) (MOLE %) (PPM)  (UB/M3) (MCLE %) (PPM) " 1UG/M3) (10-4 M~1) (%)
4 ‘:' .,2‘, ‘ o e ‘,,“.;4,.'.;;555“" . =
, i - H+28 7 . 7 : . A ’ j -
B 1 INCREMENT 0.022 0.017 0.000 75.147 0.000 0.009 0.000 0.000 ° -0.017 ° 0.3846 . 0.004 0.023
B TOTAL AMB2 .0.022 . 0.017 0.000 75.167 0.000 0,009 0.764 | 2,022° : 0,023. 2.110, C.035 ', 80,262
}? H+18
; INCREMENT ] 0.100 0,037 0. 000 36.714 0.000 0.042 0.000 0,000 | -0,03& = {.551 0,016 0.003
L TOTAL AMBJ 0.100 0.037 0.000 36,714 ¢.000 0.042 0.744 0,458 0,004 3.315 ' ©0.088  59.083
1 . ‘ B
' H 4 S . ; ‘ L PR PO s
o INCREMENT 1] 0.145 0.040 0. 000 24,132 0. 000 0.070 0. 000 0,000 -0.033 2.558 0.027 0.001
o il TOTAL AMB] 0.165 0,040 0.000 24,132 0.000 0.070 0.764 0,279 0.002 4,322 0.059 ag 414
& h—1S ' - : : B oo (47f‘ o -
" INCREMENT] C 0,100 0.037 0.000 36.714 0.000 0.042 G. 000 0.000 ~0.036' < 1.551. . 0,016 . .. 0.003
§ TOTAL AMB2 . .. 0.100 .  0.037 0.000 - -36.714 0.000 0.042 . 0.764 . 0.458 .. 0.004. .. °8,315. " 0,048 _%59,083
" H-2S -
; INCREMENTI .  0.022 0.017 0.000 75.1866 0. 000 0.009 0.000 . 0.000 - -0,017 . 0.346 . 0,004 , 0.028
, — TOTAL AMB] 0.022 0.017 0.000 75.166 0.000 6.009 0.764 - 2,022  0.023" " " 2.110 .. 0.085. Vi), 261
‘) . s . . “,,. o . ‘w"j Lt LR v “J',
Q 0 g - : . -~ ‘ - \;‘mg *. f.' ' ‘j!".v . “"‘,‘3). s
A INCREMENT] 0,001 0.001 a.000 83. 344 0.2467 0. 00U 0.001 0.075 -0.001 0.011 0.000 22,089
5 TOTAL AME] 0.001 0.001 0.000 23,346 0.267 0.000 0.765 39.531 0.039 1.775 0. 032 89,161
# ,
| ﬁ CUMULATIVE SURFACE nEPaggTIDM;¢n0LE FRACTION OF INITIAL FLUX)
4 8023 6.0000 . ..
~ NOX 3 0. 0000
o PRIMARY PARTICULATE] 0. 0000
A 041 Q. 0000
s NO3] 0.0000
s,
" .
4, \
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400 MW at Willow

DOWNWINLD BISTANCE (KM) = 5.0
PLUME ALTITULE (M) = F21.
PLUME-OBSERVER DISTANCE (KM) =
AZIMUTH OF LINE-OF-SIGHT = 315.0
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.4
SOLAR ZENITH ANGLE = 69.2 - AT 1600. ON &/21
SIGHT PATH 1S THROUGH PLUME CENTER

RY %REDUCED

%

49. 5

THETA ALPHA RP/RVO YCAP L

39.

45,  0.16 299.0  0.82 94.13  97.49

P “
4
-
£ S 2 *
Y .
L3
3 &% ae
Y LLe
a
!
.
. -
s
.

X Y DELYCAP

0.3297 0.3442

-0.923

VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS

DELL C(550)

o

e el o] et

PR Nad .
_»y.“‘_ ', ,.‘\‘ v
R A
BRATIO  #DELX

3 A
4‘!-‘ T Sy

DELY E(LUVY E(LAB)

.. a
»

]
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS .
OF THE PLUME OF WHITE, GRAY: AND BLACK OBJECTS
FOR SPECIFIC OBSERVER-PLUME AND ORSERVER-ZBJIECT DISTANCES

400 MW at Willeow

DOWNWIND DISTANCE (KM) = 5.0
PLUME-OBSERVER DISTANCE (KM) = 49.5

AZIMUTH OF LINE-OF-SIGHT-=' 315.0 QT
£LEVATION ANGLE OF LINE-OE-GIGHT.= 0.4 | i i
SOLAR ZENITH ANGLE = 69,3 :' AT 1600. ON &/21 PR
THETA = 39. R e
oS .,.“ ) P ‘:.Ef o ;‘“ .
REFLECT RP/RVO RO/RVO  YCAP - L X Y DELYCAP  DELL C(550) BRATIO  DELX  DELY "E(LWY) E(LAB)

0.16 ~ 0.73 . 96.75 98.73 0.3388 0.3453 ~0.95 -0.37 -0.0102 0.9872 0.0016 0.0010 1.39338 0.9130

1.0 .
0.3 0.146 0.73 91.468 6.4 0.3292 0.3418 ~0.87 -0.35 -0,0097 Q.98465 0,0016 00,0011 1.41%57 G.9189
0.0 0.16 0.73 89.50 95.79 0.3248 0,.3403 ~-0.83 -0.34 ~0.0095 0Q,9860 00,0016 0.0011 1.4248 0.9223
1' t
£ :a ’
P J».",_‘,}*. S-?!: . .
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VISUAL
400 MW at Willow
DOWNWIND DIISTANCE (M) =

PLUME-OBSERYER DISTANCE (KM}
AZIMUTH CF LINE-OF-SIGHT =

. O e
EFFECTS FOR LINES OF SIGHT ALONG FLUME

g P
PR LTSN DL

S.0

= 42.5

315.0

ELEVATICGN ANGLE OF LINE-OF~SIGHT = 0.4
SOLAR ZENITH ANGLE = é9$3g' AT 16G0. ON &/21
THETA LENGTH RP/RVO RV “%REDUCED YCAP L X Y DELYCAP DELL £(5%0)
3%. AN
FOR SKY BACKGROUND: '
i. 0.146 299.2 0,24 95.40 98.19 90,3326 0.3444 -0:.461 -0.24 ~0Q.0067
FOR WHITE BACKGROLUND:
1. 0.1& 299.3 Q.24 97.27 28.94 0.3385 0.3451 -0, 462 —-0.25 ~-0.0048
FOR GRAY BACKGROUND:
i. 0.14 299.3 0.25 22.04 94.84 00,3288 0.3415 -0,56 -0.23 -0.00464
FOR BLACK BACKGROUND:
1. Q.1& 299.% 0.25 89.80 95.92 0.3243 0.3399 ~0.54 -0,22 ~0.0062
N
W

E I .f
Ter "," ‘-« i}& .; *
BRATIO . DELX DELY E(LUW)
Ui ¢
Tap L
0.9908 0.00i1 0.0007 0,9569
0.9914 0.0011 0,0007 ©.9340
0.9907 0.0011 0.0007 0.955&
0.9902 0.0011 0,0007 0.96463
ST
FL I .
Poear gl
f::?.f

E{LAB)

0.6223
0.6111
0.6124

0.6222
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DOWNLIND DISTANCE (KM)

PLUME ALTITUDE (M)

SIGMA Y (M)

SIGMA Z (M) ,
$02-S04 CONVERSION RATE=
NOX-NO3 CONVERSION RATE= >

ALTITUDE

H+25
INCREMENT]
TOTAL AMBI]

H+1S
INCREMENTJ

TOTAL AMB1

H
INCREMENT]
TOTAL AMB]

H-l¢
INCREMENT]
TOTAL AMBJ]

H-2s
INCREMENT)
TOTAL AMB3J

o

INCREMENT
TOTAL AMB]

CUMULATIVE

NOX
(PPM)

0.008

. 0.0082

0.03&
0.036

G.0083

0.008

£021
NOX 3

FRIFMARY PARTICLILATE]

&4 ]
NCE2Y

CHNPENTRQTIDN
400 MW at Wiljcw

10.0
Z21.
556.
137.
0,0001 PERCENT/HR
0.0002 PERCENT/HR

yuUwunu

R
w -NO2 NO3-

CUPPMY 'L (PPM)  (MOLE %)
G. 007 0,000  ©1.2iS
0.007 0.0G0  81.226
¢.024 0.000  &7.459
0.024 0.000  &7.469
0.032 0.000  53.540
0.032 0.000  53.5467
0. 024 0.000  &7.419
0.024 0.000  47.428
0.008 0.000  80.433
0.008& 0.000  80.644
0. 006 0.000  80.910
0.006 0.000 80,922

0.0001
0. 0001
€. 0000
Q. 0000
QL0000

(MOLE %)

0.004

0.0GO
£.000

Q. 9000
0.000

o

0.000
0.000

SLRFACE DEPDSI?ION:(MULE %RADTIDN OF INITIAL FLUX)

NCG2/NTOT NO3-/NTOT

2

‘ \ e L
0F A&RH DL AN UAbEC CONTRIBUTED BY

0.004
0.004

0.003
0,003

S04=

(UG/M2}

0.
Q

3
G
& &

'\

¢.00C
0.764

6. 000
0.764

0.000
0.764

G.016
0.780

E64=/8TOT
{MOLE %)

Q. 061
5405

Gt 0; 20y

0.000
0.757

- 0.000
i.236

0.001
4.543

0.124
5.788

.

<, {2 '
RO «
03 §§LPRIMARY BSP-TOTAL BSPSN/BSP
(PPM) & (UG/Ms) (10-4 M~1) (%)
-0.006  0.125 0. 00t 0.329
0.03% 1.88%. 0,033  €5.912
-0.024 0.561 0.006 0,027
0.016 2.325 0,038  75.451
-0.031 0.924 0.010 0.013
0.009 2,668 .41 48,437
-0.024 ©  0.562 0.006 0,027
0,016 - +.2.326 0.038 .  75.429
0. 008 0. 150 0.002 °©  0.329
0,032 1.914 . 0.033 . ©5.231
—0.00&  0.119 0.002 31,887
0.034 1,883 0.034 86,324
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§ VISUAL EFFECYS FOR HORIZONTAL SIGHT PATHS )
0 400 MW at Wiljow

L DOWNWIND DISTANCE (KM) = 10.0 .
) o PLUME ALTITUDE (M) .= 321,
R PLUME-OBSERVER DISTANCE (KM) =  53.2 B
‘ | ' . AZIMUTR OF LINE-OF-SIGHT = 318.8 -
i~ i ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3
F3 7 SOLAR ZENITH ANGLE = .69,3.; AT.1600. ON 6/21 .
| .77 SIGHT PATH IS THROUGH PLUME:CENTER . S s

»
p ¥

£ ‘ RP/R\ Rv" iREDuben YCAP L X Y DELYCAP  DELL C(SS0) BRATID‘;“ nELx DELY E(LUV) E(LAB)

THETA ALPHA RP/RVO
R ..‘('_ 4.’5.?*'5' z

3
. L

»‘j 42. ’ .. . . - )
ij T 41,  0.18 298.% 0.38 8%.09 95.62 0.3282 0.3427 ~1.046  —-0.44 -0,0122 0.9859 0.0018 0.001%1 1.5990 1.041¢ -
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S PLUME VISUAL EFFEPTQ FOR HﬂRIZHNTAL VIEWS
| OF THE PLUME OF WHITE. GRAY. AND BLACK OBJECTS
FOR SPECIFIC 0OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES

e
J Py
: 400 MW at Willow
P
o DOWNWIND DISTANCE (KM) =  10.0
Ty PLUME-OBSERVER DISTANCE (KM) = 3.2 ' .
' AZIMUTH OF LINE-OF-SIGHT =  318.8 | | o
- ELEVATION ANGLE OF LINE-OFSGIGHT.= 0.3 .
. SOLAR ZENITH ANGLE = 6.3 > AT 1600. ON 6/21
- THETA = 42, i
| }\ REFLECT RP/RVO RO/RVO  YCAP L X Y DELYCAP  DELL C(550) BRATIO  DELX DELY E(Luv) E(LAB) -
e ’ o - {
| 1.0 0,18 0,7 91.80 96.74 0.3379 0.3439 ~1.09 -0.44 -0.0123 0.9867 0.0018 0.0010 1.528%  1.0019
5y 0.3  0.18 0,71 86,30 94.45 0.3271 0.3399 ~0.98 -0,42 -0.0117 0.9861 0.0018 0.0011 1.5427 1.0023
? 0.0

0.18 0.71 83.94 93.43 0.3221 0.33380 ~0.94 —-0.41 -0,0113 0.9858 0.0018 0,0012 1.550% 1.0036




VISUAL EFFECTS FOR LINES OF SIGHT ALONG FLUME

/ 400 MW at Willow
). .
S DOWNWINDG DISTANCE (KM) = 10,0
; PLUME-QBSERVER DISTANCE (KM) =  53.2
PR AZIMUTH OF LINE-OF-SIGHT = 318.8
o ELEVATION ANGLE OF LINE-OF~SIGHT = 0.3 : e e
g SOLAR 'ZENITH ANGLE = 69,3 . AT 1600. ON &/21 LUTRAN
i THETA LENGTH RP/RVO  RV:. ¥REDUCED  YCAP L X Y DELYCAP  DELL C(550) BRATIQ - . DELX DELY E(LUV) E/LAB)
2 ; o . : > ; “a o ,.,Ef".“,;mgf
i . 42, R 3 ¥
i FOR SKY BACKGROLND: , » '
R 2. 0.18 299.0  0.32 90.11 96.05 0.3314 0.3432 -0.90 —0.37 ~-0.0103 0,98683 0.0015 0.0009 1.3<uz 0.8414
' FOR WHITE BACKGROUND: | ” o ,
i 2. 0.18 = 299.0  0.32 92.18 96.90 0.3379 0.3440 -0.92 -0.37 -0.0104 0,9686 0.0015 0.0009 1.2951 0.8489
b FOR GRAY BACKGROLIND:
§ 2. 0.18 299.0  0.34 86.52 94.54 0.3269 0.33%8 -0.83 ~-0.35 -0.0098 0.9882 0.0015 0,0010 1.3090 O.8501
0 FOR BLACK BACKGROUND:
Y2 | 2. 0.18 299.0  0.34 84.09 93.50 0.3218 0.3379 -0.79 . -0.34 -0.0095 0.9878 0.0015 0.0010 1.3172 0.8516
:'gl‘ - - E T B
1“ i % “
S*. ) ) ' .
i‘;‘n MY }
i;“} N H :
oW\
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- - - Cco CENTRATIC«!\L OF  AERDS NIt G!'!:Ef:‘d :::l:u\jE'g“BUTFE .ﬁgv
o ' 400 MW at Willow

T ¥
i DOWNWIND DISTANCE (Kp} = 13,0

b, PLUME ALTITUDE (M) = 321,

R SIGMA Y (M) = 701,

[ SIGMA Z (M) = 159, ‘
oot S02-504 CONVERSION RATE= 0.0006 PERCENT/HR o :
13 NOX~NO3 CONVERSION RATE= | ‘i . 0.0040 PERCENT/HR | ﬁﬂ?%}gﬁ”%!

P R - . S T

. ALTITUDE NOX 5T NO2. NO3- NOZ/NTOT  NO3-/NTOT 502 S04= S04=/STOT 08, . 45PRIMARY BSP-TOTAL BSPSN/BSP
2 (PFM) :(PPM)“ (PPM)  (MOLE %) (MOLE %) (PPM)  (UG/M3) (MOLE %) (PRM) ;QLUG/MS) (10-4 M=1) (%)

v . "‘(‘:““‘“h "“‘-.” s *‘z 1 .

0o . Hezs | | | e

?3 INCREMENTI 0,006 0.005 0.000 81.934 0.015 0.002 0.000 0.003  =0.004 0.086  0.001 1,077

i TOTAL AMB] 0.006 . 0.00S 0.000 82.084 0.015 = 0.002 0.764 . 7.714 0.036 1.850 0,033 87,006

?;p‘ H+1S

g INCREMENT 0.025 . 0.018 0.000 73,6844 0. 000 0.010 0. 000 0. 000 ~0.018 0. 3684 0.004 0.111

0 TOTAL AMB) 0.025 0.018 0.000 73.979 © 0.000 0.010 0.764 1.830 . 0,022 2,148  -0.036  79.374

1 - . . N

~§ INCREMENT) 0.041 0.026 0.000 b4.603 ~-0.001 0.017 0. 000 0.000 -0.026 0.633 0.007 0.042
Ko TOTAL AMB] 0.041 0.026 0.000 64.721 -0.001 0.017 0. 764 1.118 .- 0,014 2.397 0.038 73.953

% H-18 A | | ~." v LT I

Y INCREMENT] . 0.025 0.019.  0.000 73.638 0.000 0.011 0.000 * < 0.000 -0.018 Y’ 0,390 : 0,004 ‘% ‘0.1114

g TOTAL AMB] . . 0.025. 0.019 .  0.000 - 73.772 . . .0.000 . 0.011. . .C.764 11,802 ...'0,022 :». 2,154 . .9.036 79,231

% H-25 ‘ | . :

: INCREMENT] . 0,011 - 0,008 0,600 £%0.,170 0.013 0,004 0.000 0.003  -0.008 . ,_0.164. . 0.002 0,953
| TOTAL AMBj 0.011 - 0.008 0,000 80.317 0.013 0.004 0.765 4.188  :.0,032 - 1,928 .. o.oaa . 84,871
z VJ o ' ) ‘ . . ‘ Cen e TS SO,
. O INCREMENT] 0.010 0.008 ¢, 000 79.616 0.676 0.004 0.028 0.160 -0.008 = 0,144 0.003  37.408
v TOTAL AMB1 0.010 0.008 0.000 79.761 0.677 0.004 0.792 4,342 0.032 . 1.928 0.035 85. 323
% : ' )

o ; : ‘ : K g

‘ : * . E KRR “
;% CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX) L

) S021  0.0018 . : By

A NCIX 3 o.0018 " - e

| PRIMARY PARTICULATE] 0. 0002 .

b S04] 0.0000

% N3] 0. Q000

¥

i\ﬂ'c .
|

s

i’"fi

%

i

i We
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- VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
h 400 MW at Willow
X .

[ DOWNWIND DISTANCE (KM) = 13,0
! PLUME ALTITUDE (M) = @1,

5 PLUME-OBSERVER DISTANCE (KM) = 55.4

SO AZIMUTH OF LINE-OF-SIGHT = 320.9

) © ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 _
J* . SOLAR ZENITH ANGLE = 69.3 AT 1600. ON &/21 e

SIGHT PATH IS THRGUGH PLUV‘!E;‘ CENTER . R “‘. 5,
% oo S AN
‘ e THETA ALPHA RP/RVO RV - “REDUCED YCAP L. X Y DELYCAP DELL C(550) BRAT?Q*ZM UELX DELY E(LUW) E(LABR)
; . K ‘ k' Lo ’;‘:\;: .,’,;\_.: t}'f ﬂsA
.‘F" 44 - - 7 . * )
f‘ 39. 0.18 298,9 0,38 86.69 94.461 0.3271 0.3418 -1.01 ~0.43 -0.0119 0.9872 _0.0017 0.0010 1.5001 0.9745%
E! ! -, . . L Lo s
i
B ;
. -
;5‘ ‘ " T "
M. - ‘ BT
ﬂ’;J N i ;‘x * N 3
;ﬂr: ﬂ
l‘,"' . P
}t s hop ’

4
= e i et e,
L

]
‘q%
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DOWNWIND DISTANCE (KM) =

PLO

400 MW at Willow

0OF THE FPLUME OF WHITE, GRAY.
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES

13.0

PLUME-OBSERVER DISTANCE (KM) =

AZIMUTH OF LINE-QF-SIGHT =..320,9
ELEVATION ANGLE OF LINE-OF-SIGHT.=

SOLAR ZENITH ANGLE =

THETA =
REFLECT

1.0
0.3
0.0

22

a4,
RP/RVO
0.18

0.18
0.18

RO/RVQ

0.69 -

0.49
0.69

t

A

Y

YCAP

89.49
83.74
81.27

95.4

L

95.79
93.34
9L2.26

0.3
69,3... AT 1600. ON &/21

X

0.3371
0. 3256
00,3203

AND BLACK OBJECTS

L8

Y DELYCAF
0.3432 -1.04
0.3388 -0.93
0.3368 -0,88

L gi

DELL C(550)

-0.43 -0,012}
~0.40 -0.01{14

BRATIO

0.9880
0.9874
0.9870

DELX

.0,0017
0.0017
0.0016

0.000%9
¢.0010
0.0011

TELUW)

1.430%
1.4405
1.4478

E(LAB}

0.9376
0. 7357
0.93¢&2
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400 MW at Willow

My B .

VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

-'*

O g, b

DOWNWIND DISTANCE (KM) =  13.0
PLUME-OBSERVER DISTANCE (KM) = 55,4
"AZIMUTH OF LINE~OF-SIGHT = 320.9

b2

ELEVATION ANGLE OF LINE-OF-SICGHT;=
SOLAR ZENITH ANGLE = 69,3 AT 1600,
THETA LENGTH RP/RVO RV : AREDUCED
a4. L@ !
FOR SKY BACKGROUNDt
3. 0.18 299.0 0,35
FOR WHITE BACKGROUND3 .
3. 0.18 299.0 0.35
FOR GRAY BACKGROUND:
&. 0.18 298.9 0.36
FOR BLACK BACKGROUND?
3. ¢ 0.18 298.9  0.37
1(«:‘ ¥ "-:,"";, ‘3},’ _;: .l
S
> . *

; "

¥

0.3
ON  &/21
YCAP L.
g7.640 95,00
g9.81 ° 95,92
83.89  93.41
81.36 92.30

0.3304

'0.3373

0. 3256

0.3201

Y DELYCAP
0.3425 -0.92
0.3434 -0.95
0.3388 -0.85

3" .

DELL

~0. 39

-'On 37

Y
Pl
41%

C(S50) BRAT Iﬂ? ? m.p

g
o

tiist

A
* W

i

ELX

anas
Bl (AT

B L TR TP
MRS
R

~0.0109 0.5665
-0.0110 0.9850
-0,0403 0.96884
-0.0100 0.9881

b
s = ,
A
, . ]
. P
A
I ot
. & PR
-
* - -
W ¥
t
-
- "

e

o

0.0015
'0.0018
0.0015
0.0015

DELY E(LUV) E(LAB)

0.000%
0. 0008
0, 0009

0.0010

e

1.3043
1.3142
1.3212

0.86.73 .
0,8551
0.8535
0,854
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CUMULATIVE SURFACE DEPU$ITION (MOLEaFRACTIDN OF INITIAL FLUX)

5021
NOIX 3
PRIMARY PARTICULATE]
S041]
NO3]

ER‘!,!&'*.‘ ’

__— .

N
CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED HY

400 ¥l at Willow

DOWNWINDG DISTANCE (KM) =  32.0

PLUME ALTITUDE (M) = Z21.

SIGMA Y (M) = {537.

SIGMA Z (M) = 257,

S02-S04 CONVERSION RATE= _  0.0011 PERCENT/HR

NOX-NO3 CONVERSION RATE= ' . 0,007% PERCENT/HR

ALTITUDE NOX 43,4N02  NOZ~  NOZ/NTOT NO3—-/NTOT

(PPM) ];epns‘ . (PPM) (MOLE %)

He2S co

INCREMENT3 10.002 0. 001 0. 000 81,542

TOTAL AMBY . “0.002 . - 0.001 0.000 83.234
H+1S

INCREMENT ] 0.007 0.00& 0.000 79.996

TOTAL AMB1 = 0.007 0.006 0.000 81.656
H ;.‘ ] o )

INCREMENT] 0.012 0.009 0.000 - 78.274

TOTAL AMB] 0.012 0.009 0.000 79.899
H-1S S L . -

INCREMENTI *.  0.010 _. 0.008 0.000 78.723

TOTAL AMBY .  0.010 . 0.008  0.000 = ©0.358
H~28"

INCREMENTI .  .010 0.008  0.000 78.740

TOTAL AMBI : 0,010 .. 0.008 0,000 80,374
0 Con . - _ :

INCREMENT 3 0.010 0.008 0. 000 78.118

TOTAL AMBI 0.010 0.008 0.000 79.740

‘: 'g‘ k3 ‘ g’. fi : l.

0. ozoa'kg‘,
0.020z
0.0020

0. 0000

0. 0000

S04=/STOT
(MOLE %)

a.207 vl L 0.032 ]

= u"on 008 .,1-, e
* ;i 0.032 «

! u "'b- 608 '
0.032 .

N - N B N O
"k’" Qf‘ \‘9“\ } ‘
G3 }~‘~PRIMARY BSP-TOTAL BSPSN/BSP
(PPM): 1. (UG/M3) (10-4 M-1) (%)
[ xw‘.\“q A -

; ~0,001 1 0.000 ', 7.020
.0.039 .. 00,032 . 88.749
-0.006 L 0.001 | 0,972

00034 ey : .01033 860 378
T “0.009 0,002  0.355

0.031 0.034  84.289
' ~0,008 " 0,002 . 0,949

S 0&034 .«..6.84- Bla

0.002 , _ 3.887

+.0,034 84,914
.03% S .

0.003  41.s582
0.035  B5.415



VISUAL EFFECTS

DOWNWIND DISTANCE (KM)
PLUME ALTITUDE (M)

PLUME-OBSERVER DISTANCE (KM
AZIMUTH OF LINE-OF-SIGHT = %
ELEVATION ANGLE OF LINE-QF-SIGHT =
SOLAR ZENITH ANGLE = ;
SIGHT PATH IS THROUGH PLUME GENTER

o

69.3 *+ AT 14600,

THETA ALFHA RP/RVO

!ﬁ:‘a‘ e

FCOR HORIZONTAL SIGHT PATHS
400 MW at Willow

0.3

ON &/21

YCAP

76.48

Y DELYCAF DELL C(550)

"R

s,
4

DELX

L“{ ‘,. h:'

LA

SRR
:
(2 D
P
. ;
i 5

~0.31 -0,0091 0.9939 0.0010

0.00604 0.9007 0.58946
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FLURE vxgﬁﬁﬁ‘EFF TTS FOR HURIZONT?

400 MW at Willow

-

DOWNWIND DISTANCE (KM) = 32.0

- PLUME-OBSERVER DISTANCE (KM) = 71.2

AZIMUTH OF LINE-OF-SIGHT = 330.6

- ELEVATION ANGLE OF LINE-QF-SIGHT = 0.3

SOLAR ZENITH ANGLE = 69,3 AT 1600. ON &/21

THETA = 52, e
R
XEFLECT RP/RVO  RO/RVO YCAP L X

1.0 0.24 0.43 80.01% 91.70 0.3345
0.2 0.24 0.63 72.97 88.44 0.3193
0.9 0.24 0.63 69.95 86.98 0.3120

R Ry

OF THE FLUME OF WHITE, GRAY, AND BLACK ORJECTS
FOR SPECIFIC OHSERVER-PLUME ANLD SBSERVER-UBJECT DISTANCES

i

Y DELYCAP DELL C(550) BRATIC DELX  DELY E(LUV) E(LAB)

0.3395 -0.71 -0.32 -0,0094 0.9947 0,0010 0,0003 0.8394 0.5574
0.3328 -0.58 -0.28 -0.0083 0.9941 0,0010 0.0004 0.827% 0.539%&
0.3297 -0.33 ~0.26 -0,0077 0.9937 0.0010 ¢©.0005 0,8293 0,.5354




VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
400 MW at Hillow
DOWNWIND DISTANCE 4KM) = 32.0
PLUME~DBSERVER DISTANCE (KM) = 71.2
AZIMUTH OF LINE-OF-SIGHT = 330.6
ELEVATION ANGLE OF LINE-OF~=SIGHT = 0.3
SOLAR ZENITH ONGLE = 469.3 AT 14600. ON 4721 ‘
THETA LENGTH RP/RVO R%;g%RﬁDUCEU YCAP L X
52, ToER

FOR SKY BACKGROUND: - ’
S 8. G.24 298.8 0.39 77.16 90.40 00,3259

FOR WHITE BACKGROUND: o .

8. .29 298.9 Q.38 80,30 ?1.83 0.3349%
FOR GRAY BACKGROUND:

8. 0.24 298.8 0.41 | 73.06 88.49 0.3194
FOR BLACK BACKGROUND: ; ,

8.‘ 0,24 298.7 0.43 49,96 86.97 0.3120

Y DELYCAF
0,.33746 -C. 66
0. 3329 —(,- 57
0,3297 -0.52

o

DELL

-0.30
"-0,31

‘On 25

~0.0090 0.9943. 0.0010
~0.0093  0.9948
~0.0082 0.9942
~0.0076  0.9937

0.0004
0.0003

0.0004

Q.000S

0.8484
0.8319y
0.8187

0.8197

v 1,
. '4‘Lx DELY E(LUV) E(LABE)

Q.35585
0.5525
0.5338
0.5291




k€

F, oy r-n.‘ o)
AT ¥, 9] *

DOWNWIND DISTANCE (KM)
PLUME ALTITUDE (M)
SIGMA Y (M)

SIGMA Z (M)

S02~804 CUNVERSION RATE=
NOX~-NO3 CONVERSION RATE="

ALTITULE NOX
(PPM)

_H+2S

INCREMENT 2 0.001

TOTAL AMBl . 0.00%
H+1S

INCREMENT 0.002

TOTAL AMB] 0,002
H = V »

INCREMENT] 0.004

TGTAL AMB] 0.004
H-15 E

INCREMENTI  * 0.004

TOTAL AMB1 © . 0.004
H-28

INCREMENT 0.004

TOTAL AMB1 0.004
0 i

INCREMENT] 0. 4

TOTAL ANME] ¢ 04

CUMULATIVE SURFACE DEPUSATIONK(HDLE;FRACTIQN OF INITIAL FLUX)

sS02]
NOX 1
PRIMARY PARTICULATE]
S04
N33

CONCENTRATIONS OF AEROZOL AND
400 MW at Willow

= 70.0

= I21.

= 2987,

= 382.

0.0070 PERCENT/HR
F . 0.0490 PERCENT/HR

I )
CUNO2: NOR-
CAPPMIY L (PPM)  (MOLE %)
0.001 0.000  74.338
. 0.001 0.000  82.588
0.002 0.000  74.748
0.002 0.000  §3.043
0.004 0. 000 74,256
0.004 0.000 82,497
0.004% 0.000 - 74.228
. 0,004 . 0.000 - 82.465
0.C04 0.000 74,144
0.004 0.00¢  82.372
0. 004 0.000  73.020
0.004 0.000  8i.124

®
LI

s N

0,058
0. 0985
0.0101
0. 0000
Q - Q000

E

NOZ/NTOT  NOZ-/NTOT

({MOLE %)

0.825
0.916

0.034
0.033

-0, 057
~0.063

-0.026
=0, 029

0.073
2.081

1.441
1.400

-
GASES CONTRIBUTED RY

sQ2
(PPM)

0.0014
0.001

0.00%.

0.001

0.002
0.002

0.002
0,002

0.002

0.002

Q. 002
0.002

-

S04=
(UG/M3)

0.0035
0.76%

0.001
0.765

0.001
0.765

+
+

“d.002
0.766

0.003
0.767

0..031
0.795

b

‘ IS
S04=/STOT ~03§"§3%PRIMARY BSP~TOTAL BSPSN/DSP
(MOLE %) (PPM)" " JUG/M3) (i0-4 M-1) (%)
R ¥ ,ﬂi%“s’f‘_:x.‘, ¥
0.167 ~0.001 0.025 0.000 38. 880
23.942 . 0.039 1.759. 0,032 88.792
0.029 -0.002 0,041 0.000 10,095
16.114 . 0,038 1.805 - 0,032 88.291
0.013  -0.004  0.076 ¢.001 4,890
9.384 0.036 1.840 0.033 87.291
0.019 ~ -0.004 -  0.076 0.001 . 6,796
. 9.389 0.036 ' 1.84Q -, .0.033. .~ 87,297
0.037  -0.004 . G.076 |  G.00f  12.457
9.467.. 0.03% 1.840 | "0,033 .87.319
~EF2 -0.004 0,076  0.002  58.670
%, 754 0.036 1.840 0.034 87.704
s S I
s
vy e oh
g rf‘\"’ ¥ oA
i :‘3 ,4.'-:‘ *
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DOWNWIND DISTANCE (KM)

PLUME ALTITUDE (M)

VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
400 MW at Willow

70,9
321,

(1]

PLUME-OBSERVER DISTANCE (KM) =

105.9

AZIMUTH OF LINE-OF-SIGHT =

340.7

THETA ALPHA RP/RVO RV~
& .

- ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2
© SOLAR ZENITH ANGLE = 69.3 ¢ AT 1400, ON &4/21
SIGHT PATH IS THROUGH PLUME CENTER

O‘t“ .. ."".A“ -
4REDUCED  YCAP L X

%

e
oy -

Y DELYCAP

@

-
=4 ot
%o o
PRt BN
9.
%
?

C(550) BRATIO -

Nt

O O O O O

—
o
£

DELY E(LUV)

i

ek

ih . 520 ' ‘ B, ) . . ’
A 19, 0.35 298.4 0.55 48.04 86.04 0.31462 0,3325 -0.41 ~0.21 ~0.0065, 0.9985 0.0005 0,0000 0.4605 00,3264

- - & TG e (3

&

Doy
%
-

rad
k)
e
A
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS

OF THE FLUME OF WHITE, GRAY, AND BLACK ORJECTS
FOR SPECIFIC OBSERVER-PLUME AND ORSERVER-GRJECT DISTANCES

300 MW at Willow
DOWNWIND DISTANCE (KM) = 70.G

PLUME-OBSERVER DISTANCE (KM) = 105.9
AZIMUTH OF LINE-OF-SIGHT x: 340.7

LIRS T

ELEVATION ANGLE SF LINE-DF-SIGHT = 0.2 LI
S0LAR ZENITH ANGLE = 69,3;7 AT 14600. ON &/721 b¢§ﬁ§?@=
THETA = &2, RS
DR T e
ReFLECT RF/RVO RO/RVQ YCAP L X Y DELYCAP. DELL C(550) BRATIO DELX <'DELY E(LUVY)
1.0 0.35 0.63 72.12 82.04 0,33146 0.3340 -0,.47 -0.23 -0.0072 0,9%97 0.0003 ~-0,0002 0,4215
0,3 0.35 0,63 &5, 09 84.54 00,3145 0.3284 -0.33 =0.17 -0.0054 0.9988 G.000&4 0.0000 ©.3454
0.0 0.35 0.63 62.08 82.97 Q,30463 0.3248 -0.27 ~0.14 -0.00446 0,9982 0.0004 0,0000 0.3544
7 5.22‘ N :szefgﬁﬁ'
@, S ASs N
. » 'f[f}.g}"“”"":."‘l‘

E(LAB)
0.3214
0.2608
0.2417
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG FLUME

400 MW at Willow

DOWNWIND DISTANCE (KM} = 70.0
PLUME-GESERVER DISTANCE (KM) = 105,9
AZIMUTH OF LINE-OF-SIGHT = 340.7 '

ELEVATION ANGLE OF LINE~OF-SIGHT = 0.2 AL

SOLAR ZENITH ANGLE =  69.3 - - AT 16G0. ON &/21 | . e T
THETA LENGTH RP/RVO  RV.. ZREDUCED  YCAP L X Y DELYCAP  DELL C(550) BRATIO.  -DELX  DELY E(LUV) E(LAB)
62- ';’» - ) ':" ;:a; ?iju ":3““;4;’;; :,"- ",’:

FOR SKY BACKGROUND:
23, ° 0.35 296.4 0.54 68.45 26,34 0.3213 0.3330 -0.41 =~0.20 ~0.0065 0.99%0 0.0004 -0.000% 0.4198 0.3070
FOR WHITE BACKGROUND:

23. 0.3% 298.4 0.52 72.39 88,17 0.3321 (.336%3 ~0.48 —0.23 -0.0073 0.9996 0.0004 ~0.0002 0.4290 0.3255
FOR GRAY BACKGROUND: ‘ s
23. 0.35 298.3 0.57 &5.17 84.5% 0.3147 0.32g5 -0.32 —0.17 -0,0055 0.9928 0.0004 0.0000 0.3700 O0.2634

- FOR BLACK BACKGROUND:
’ 23. 0.35 298.2 0.59 62.08 82.97 00,3063 0.3248 ~0.27 =0.14 ~0.0046 0.9981 ©,0004 0.0000 OG.35680 0.2436

+r
4
v
v
*
- .
¥
-
L x
s
.
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o e 2 S ¢
d‘o - PPALIC N Jg‘},.‘f.g E ¥
) AN
4oay e T v “
b o 2
Y ae v, 4] Riu gty o8
. toa Lt : R s SRR
. -t A vy
O £%
Ealh
A
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ooy T TR TR R NCENTRATINS o AND GASES CONTRIBUTED EY - ’ |
i 400 MW at Wiltltow
! DOWNWIND DISTANCE (KM) = 144.0 .
o PLUME ALTITUDE (M) = a21,
sl SIGMA Y (M) = 4082,
} , SIGMA Z (M) = 580. |

Sl S02-504 CONVERSION RATE= 0.0212 PERCENT/HR ) , ,

-1 © NOX-NO3 CONVERSIOM RATE=" ", 0.1482 PERCENT/HR {:rn‘qﬁ;“

' ' B : . _A?‘z: : . e ,:.. A i !
g’ ALTITUDE NOX e NOZ NO3- NO2/NTOT  NO3-/NTOT s02 S04= S04=/5TOT 03, -3 PPRIMARY BSP-TOTAL BSPSN/BSP
™ (PPM) {PP M)s'. (PPM) {MOLE %) (MOLE %) (PPM)  (UG/M3) (MOLE %) (PPM) " £ (UG/M3) (10-4 M-1) (%)

l 4:“:« :f" PR : ,i.% "‘:f ‘i‘

, H+2S ; |

o] INCREMENT] 0.001 . 001 0.000 57.593 4,164 0.000 0.021 0.915 -0.001 - 0,021 0.001 ° 78.063
f TOTAL AMB] 0.001 . 0.001 0.000 78.742 5.696 0.000 0.785  31.992 © 0,039  1.785.  0.033 89,123

e H+1g
| INCREMENT 0.001 0.001 0.000 40,586 0. 800 0.000 0.007 0. 290 -0, 001 0,022 0.000 52,940
;3 TOTAL AMBI . 0.001  0.001 0.000 - 82.562 1.094 0,000 0.771 30. 639 0.03%  '1.786 ° 0,032 88,923

K INCREMENT3 0.002 0.001 0.000 50,959 -0.040 0. 001 0.005 0.140 ~0.001 0.031 0.001 35, 286
i TOTAL AMB3 0.002 0.00} 0.000 83. 385 0,055 - 0.001 0.769 23.437 0.039 1.795 0.032 88. 621
: H-15 : , ‘ | o T . : -

i INCREMENT ] 0.002 - 0,901 0.G00  60.911 0.053 0.001 0.005 0.158,;_ ~0,001 - ‘o0, 03t 0.001 , 38,107

,‘ TOTAL AMBY .% 0.002 : 0.001 .. 0.000 83.278 ©  0.072 0.001 C.770  23.454.:.° 0.039 . 1.795.. ..0.032 . e8.&30
2 H-25
, INCREMENT) 0.002  0.001 0.000 60. 701 0.305 0.001 0.007 0.207 .. -0.001 . 0,031 0,001 . 44.625
5 W TOTAL AMB1. - 0.002 0.001 0.000 82,992 0.416 0.001 0.771 . 23.%07° © 0.03% . 1,795 - 0.032 - 88.652
i . toa T 7;"“‘ . - ’ ot ’

o o . | | 7 , B R . ,

o INCREMENT 1 0.001 0.001 0.000 58, 290 3, 207 0. 001 0.033 0.548 -0.001 0.031 0.002 78. 657

W TOTAL AMB3 0.001 0,001 0.Q00 79. 694 4,335 0. 001 0.797 24.281 0.039 1,795 0.033 88.974
v . ‘ _

. CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX) Eﬂ}gkégggi
: Lo < ; Bl s . T
: 5021 0.2668 A;@§f¢4£#$~
= NOX 3 0.2611 S Tk
i PRIMARY PARTICULATE] 0.0287

5041 0. 0002

o N3] Q. 0000




VISUAL EFFECTS FOR HORIZONTAL SIGHT FATHS
400 MW at Willow

DOWNWIND DISTANCE (KM) = 166.0

PLUME ALTITUDE (M)

321.

PLUME-OBSERVER DISTANCE (KM) = 199.1
AZIMUTH OF LINE-OF-SIGHT = 349.9
ELEVATION ANGLE OF LINE-OF~SIGHT = 0.1

SOLAR ZENITH ANGLE = 69,3 ° AT 1600. ON &/21 - | oo i
SIGHT PATH 1S THROUGH PLUME; CENTER oL : ‘ , - e AT
, Caedie :n."?% g
THETA ALPHA RP/RVO RV REDUCED  vCAP L X Y DELYCAP DELL C(550) BRATIO 3 pgLX
Y L. _ . | ,g:’aﬁ_,,?,c"

.;a

o

0,466 297.1 0.95 42.54 83.22 0,3134 0.3293 -0.14 -0.08 -0.0026 0.9993 0.00

] » . . - - »

* o
AR 5 e
v & o7 - 13 ¥ Ry o LR
o'
‘.“0 1t
} r
R
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et ) 2 . »
.
vy . -
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" ¢ T
A .
4eu 2ty nn “ A w.s ewwa T Ko %,
< 3
L/ R
&
*
- “ -

DELY E(LUV)

01 -0.0001 0.1620
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o . . ) FOR ORI ZONTAL VIE N
OF THE FLUME OF WHITE, GRAY, AND ELACK OBJECTS
FOR 'SPECIFIC OBSERVER-FLUME AND OBSERVER-OBJECT DISTANCES

400 MW at Willow

DOWNWIND DISTANCE (KM) = 1646.0
PLUME-OBSERVER DISTANCE (KM) = 199,1
AZIMUTH OF LINE-OF-SIGHT & . 349,9

ELEVATION ANGLE OF LINE-OF-SIGHT" = 0.1

SOLAR ZENITH ANGLE = 69,3 ;" AT,1400. ON &/21 R e
THETA = 70, AN e - ANAR I
gt R et

REFLECT RP/RVO RO/RVO — YCAP L X Y DELYCAP  DELL G(550) BRAT/O - DELx "DELY " EqLuw)

’BACKGROUND OBJECT IS BETWEEN OBSERVER AND CENTER OF PLUME. AND CALCULATION IS STOPPED. . . . S

E(LAB)
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
400 MW at Willow
DOWNWIND DISTANCE (KM) = 166.0
PLUME-OBSERVER DISTANCE (KM) = 199.1
‘. AZIMUTH OF LINE-OF-SIGHT = - 249.9
ELEVATION ANGLE OF LINE~-OF~SIGHT = 0.1
- SOLAR ZENITH ANGLE = 69.3 .7 AT 1400. ON &/2) '
THETA LENGTH RP/RVO RV .. 4REDUCELD YCAP L X Y DELYCAP
LM E - ".
70. ": A
FOR SKY BACKGROUND: ‘ .
87. 0.64 297.% - 0.91 63.20 83.56 0.3189 0.3297 -0.15
FOR WHITE BACKGROUND:
5. 0.46 299.9 0.05 69.03 86.53 0.3334 0.3362 -0.02
FOR GRAY BACKGROUND:
S. 0.646 299.8 0.05 58.83 81.22 0.2097 0.3233 =0,01
FOR BLACK BACKGROUND:
S. 0.646 29%.8 0.046 S54.44 78.75 0.2976 0.3174 0.00
i\
Lo .1(' l:'
;:i vi § &5”
Ll w

s 3

| R
st
DELL C(550) BRATIOLY spALX
ﬂﬁg&{i{@;
~0.08 -0.0027 1.0006 0.0000
~0.01 -0,0004 {.0001 0.0000
0.00 ~0,0001 1.0000 0.0000
0.00 0,0000 0,999% 0.00G0

u
;3(
o

DELY E(Luv)

~0. 0002
0. 0000
0, 0000
0.0000°

0.14€0
0.0207
0.0065

0.0031

E(LAR)

0. 1280
0.0179
0.0055

0.0020




PARCEL LaCAL
AGE TIME

(HR)
0.1 14600

.

Y OF PLUME PARCEL AT DOWNWIND' DISTAMNCE = = 1

S02-TO-S04= CONVERSION RATE (%/HR)

H+28 H+1S8 H H-18 H-2% 0

0.0 0.00 0.00 0.00 0.00 0.00

NOX-TO-HNG3 COMVERSION RATE {%/HR)

H+25 H+1S H H~-1§
0.00 0.00 0,00 0.00

H-28

L]




HISTORY GF PLUME PARCEL AT DOWNWIND DISTANCE = 2.5 KM

ot ow o e

PARCEL LOCAL S02-TO-504= CONVERSION RATE (%/HR) NOX-TO~HNO3 CONVERSION RATE (%/HR)
AGE TIME

(HR) H+28 H+1S H H~1S H-2g 0 H+2S H+iS H H-18 H-285 o

0.1 1555 0.00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0.00

o.1 1600 %10,00 0.00 0.00 0.00 0.00 0.%4 0.00 0.00 0.00 0.00 0.00 2,39 : -
UL BT
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':“‘fi%('&n, e . T i ‘#“ ‘«l".': !
E AR gt
i SR ‘! 5 T “-U -
Lo e <. A
5o eyt :;"‘: - 3‘;;‘3‘ ""? ‘. v .
» * v
s
- * . ' N *
h .
P — ’
¥
0 .
, . . .
.
\ K . N . P h e,
P
{ ' [ e
; 1. - l’ K + .
»
;"-) * + * g . "A
(' R . -0 wo t % .
; . " v . ; . N
; . » . - - « — 2% g Yoae s IR S B
i .
.]"1
a
. « . o . " " B
.

b




HISTORY OF PLUME PARCEL AT DOWNKIND DISTANCE = 5.0 KM

.

PARCEL LOCAL S02-T0O-504= CONVERSION RATE (%Z/HR) NOX~TO-HNO3 CONVERSION RATE (%/HR)
AGE . TIME
{HR) H+23 H+18 H H-18 H-28 o H+2S H+1s H H-1S H-28 ©
o 0.1 1547 0.00 0.00 G.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 G,00
T 0.1 1552 ‘“0 00-.0.00 0.00 0.00 0.00 0,37 0.00 0,00 0.00 0.00 0,00 %, b,y
o 0.3 - 14600 ‘0 00.&0.00 0.00 .0.00 G.00 0.34 0.00 0.00 0.00 0.0¢ - 0,00 "2 39£:f}. : S
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LOCAL

TIME

1531
1536

-« 1544
1600

HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE =

[

K

L

\'i R

S02-T0-S04=

H+28 H+1S

0.00 0.00
1‘~~0 00~k° 00
(Q 00" 0.00
3 0. 00~5O Q0
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10,0 KM

2
CONVERSTION RATE (%/HR)

H-18

0.00
0.00
0.00
0,00

H-25

Q.00
0.00
0.00
0.00

o

°p0o
- b
HIANO

NOX-TO-HNO3 CONVERSIOM

I
+
A
[73)

O?OO
D000
YO OO0

H+1‘.0

0.00
0.00
0.00
0. 00

g +
x 4
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A
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B Lt *x]

H
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E HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 13.0 KM

PARCEL LOCAL S02~TO~S04= CONVERSION RATE (%Z/HR) NOX~TO-HNO3 CONVERSION RATE (%Z/HR) .
' AGE TIME
;“Q (HR) H+28 H+1s H H~1S H-2g 0 H+25 H+is H H-15 H-25 o

1 1521 0.00 0.00 0.00 0.00 .00 0.00 9.00 0.00 0.00 0.00 0.00 0.00

1 1526 10,000,000 0.00 0.00 0.00 0.53 0.00 0,40 0.00 0.00 0.00 3.65% 2,
3 - 1534 » 2-0,00 “0.00 0.00 0.00 6.00 0.50 0.01 0.00 0.00 0.00 0 A7
5 1550 "% 0.00.°0.00 0.00 0.00 0.00 0.19 0.03 0.00 0.00 0.00 0,03 :{.,327%"
7

1600 0.0170,00 0.00 0.00 0.01 0.01 0.08 0.01 0.00 0.01 0.06 -0,08° %
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE

LOCAL

; ' PARCEL
\ TIME

AGE

1421
1426
1434
1449
1459

2
——
-

[
{ . 14600
ju
;‘ . -
i -
: ) .
. ,
foo A
H ¥
: - . . .
: . e .
T
A2
* <
. - .!.‘.

l'e)

S02-TO-504=

H+28 H+1S5

0.00 0.00
©:.0.00  0.00
4% 0,00 ©.00
e 0, 00,20, 00
.01, 0.00
. 0,02 0.00

o
a

e N
Prey P
.
B
B3 ]
. -
.
.
- *
ta
" -
S -

CONVERSION

H

0.00
0,00
0.00
Q.00
0.00
0.00

H-1%

0.00
0.00
0.00
Q.00
0.00
0. 00

2.0 KM

H-2S5

0.00
0.00
0.00
0.00
0.0t
O, 01

RATE (%/HR)

o

0.00
0.59
0.56
0.22
0.01
0.01

—

" o

_— _— T — p— — #auf p—

NOX-TO-HNO3 CONVERSION RATE (Z/HR)

H+2¢&

0.00
0,00
0.01
0.03
0.0%
Q.12

H+1S

0.00
0.00
0.00
0.00
G.01%
0,02

VN
.
e
é
1y
)
.
*
+y

H

0.00
0.00

.0.00

0.00
0.00
0.01

H-1S H-28 O
G, 00
0.00
0.00 ..

0.00 0,00 .
0,00 .4, 12 m,?“
0 01 #rﬁ‘ 90 ..'\1"‘ *

0.00 0,03 -§, 51 .
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g HISTORY OF PLUME PARCEL AT DOMNWIND DISTANCE = 70.0 KM

Ho '

| PARCEL LOCAL $02-T0~504= CONVERSION RATE (%/HR) NOX-TO~HNO3 CONVERSION RATE (%/HR)
i | AGE TIME :

. 19D (HR) H+28 H+1S K H-1§ H-28 o0 H+2S H+1s H H-1§ H-28 ¢

7 SRR 9.1 1220 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -

I LD 04171225 -0 -50Q.0Q.°0.00 0.00 0.00 0.00 1,08 0.00 0.00 0.00 0.00 O0.00 B4y | Lo
P | 0.3 1232 ° .4¥0.00°.0.00 0.00 0.00 0.00 1.03 0.01 0.00 0.00 0.00. 0.01 7024 0677 5
o 0.7 1258 0,02.70.00 0.00 0.00 0.02 .03 0.20 0.03 0.01 0,03 0,16 0,21 Sty

. 1.7 1358 " 2%0004.°0.01 0.00 0.01 0.0z 0.0z 0.27 0.04 0.0z 0.08 0,13 R T

. in 8.7 1606 © 0.06° 0.01 0.01 0.01 0.01f 0.01 0.44 0.09 0.05 0.06 0.06 . 0,06 T i
i ﬁ h C. * 1 . .
1= :

‘ " K Lot o * LN e




N mw o P e .
§ HISTORY OF FLUME FARCEL AT DOWNWIND DISTANCE = 164.0 KM
=i
i PARCEL LOCAL S02~T0-504= CONVERSION RATE (%/HR)
i AGE TIME
K CHR) H+2S H+1§ H  H-1S H-25 o
«‘};3 ) 0.1 714 0.00 0.00 0.00 0.00 0.00 0.00
p 0.1 719 $70.00: 0,00 0.00 0.00 0.00 2.28
Lo 0.3 1727 . 530,01 0,00 0.00 0.00 0.01 2.24
i 0.5 743 £70.02, 0.00 €.00 0.00 0.02 1,00
i 0.7 752 #.0.07 0.01 0.00 0.01 0.06 0.03
: 1.7 853 | U0I10740.02 0.01 0.02 0.05 0.0%
"y 3.7 1054 T0.26 0.05 0.03 0.03 0.03 0.03
5 8.8 1600 0.07 0.04 0.02 0.02 0.02 0.02
o
Yl:)
%D \ : . .
D
o . !
I S Co
( -~
U

0.00
0.00
0.04
0.16
0.51
0.73
1.79
0.43

H+1s

0.00
Q.00
0.00
0,02
0.08
0.12
0.38
0.29

H

0.00
0.00

0.00

0.01
0.03
0.064
0,20
0.15

—

H-1S

0.00
0.00
0.00
0.02
0,07
0.12
0.23
0.15

RATE (%/HR)

H-2S o

0.00 0.00
0.00 18,97 .} .

0,04 15,65 :; *+
0.16 7.035° %
0.41 Q.

0.36

0.24

10.15
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w {14_"4ij M‘ ' W2
FLOT FILE VERIFICATION

s b
!
i
i
i
H

OBSERVER-BASED DATA

i
? SKY BACKGROUND
i
B9 NX 1 2 3 4 5 & .7 8
/ . ~_ DISTANCE (kM) 1. 3. S.  10. 13, 32, 70. 1s6.
! | REBUCTION OF VISUAL ¢ 8.0 i . .
i RANGE (%) 0.307,.0,287 0.323 0.377 0.382 0.399 0.550 0.951
b : *‘:s’;iv-":“
; BLUE-RED RATIO Bt S T
¥ . 0.991 "0.988 0.986 0.986 0.987 0.994 0.999 0.999 - ,
o PLUME CONTRAST AT | | , oo k& y
Tin 0.35 MICRONS  -0.003 -0.007 -0.010 ~0.01Z ~0.012 —-0.009 -0.007 -0.003
RV
= PLUME PERCEPTIBILITY , | | o ,
-  DELTA E(L*A*Bx)  0.441 0.719 0.948 1.041 0.977 0.590 0.328 0.127 ST s
- WHITE BACKGROUND ) ) ; LT )
. 1
| NX R 3 3 5 6 7 8 .. . P
4 DISTANCE (KM) S T 5. 10. 13. 32, 70. 186, * . | »
P ' : : e e e T 4:1’.'.:.':'}." .t
i REDUSTION OF VISUAL .
2 RANGE (%) 0.000 0.000 ©.000 '0.000 0.000 0.000 G.000 Q.000
ty )  BLUE-RED RATIO- - - . - GRS
=) : :0.993 0.990 0.987 0.987 0.988 0.995 1.000 O0.000 I T T N R
‘ PLUME CONTRAST AT ' | ' : T R
(s 0-55 MICRONS  ~0,003 -0.007 ~0.010 ~0.012 -0.012 ~0.009 ~0.007 0,000
; PLUME PERCEPTIBILITY I co ‘
R DELTA E(L¥A¥BX)  0.406 0.687 .0.913 1.002 0.938 0.557 0.321 0.000 . S
} PR - ‘ . o " ::&; 4y E»‘f9 . '
v GRAY BACKGROUND |~ =i : Sty sl
. B ' MA.;"‘,
v NX 1 .2 3 4 5 6 7 a e
: DISTANCE (KM) 1. 3. 5. 10. 13. 32, 70. 166, ,
e REDUCTION OF YISUAL
A RANGE (%) 0.000  0.000 0.000 0.000 0.000 0.G00 0.000 0.000
v BLUE-RED RATIO
5 0.991 0.989 0.986 0.98& 0.987 0.994 0.999 0.000
' FLUME CONTRAST AT
‘ 0-55 MICRONS  ~0.002 -0.007 ~0.010 -0.012 -0.011 -0.00% -0.005 0. 000

PLUME PERCEPTIBILITY
DELTA E(L#A#E*) 0.440 0.700 0.919 1.002 oO. 936 0540 0.261 0,000




- @ e

g%hck aaéﬁéﬁaumﬁ“

oy NX 1 2 2 4 5 & 7 &
. DISTANCE (KM) 1. 3. 5. 10. 13. 3z. 70. 166,

& .
B REDUCTION OF VISUAL
} . RANGE (%) 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000
o “i . “.0 B . - . .. ) . . - -
W 't BLUE-RED RATIO W _ ‘ LR L L
R 0.969; 0:988 0.98¢6 0.986 0.987 0.994 0.998 0.000 . o E ¥ , e
IEs M B : i, B
Iy~ PLUME CONTRAST AT R - o 3 A
...~ O.S5 MICRONS = -0.002 =0.00% ~0.009 -0.011 —0.011 -0.008 -0.005 0.000 ‘ ot S
2.7 . PLUME PERCEPTIBILITY - . . - R oIl T o
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5 VISUAL IMPACT ASSESSMENT FOR 600 MW at Nenana

‘g EMISSIONS SOURCE DATA

ELEVATION OF SITE = 350. FEET MSL

; , 107,  NETERS MSL
“ . NO. OF UNITS = =% 288 .

; : et

. STACK HEIGHT = 440,  FEET

; - - 134 METERS

' L FLUE GA% FLOW RATE =  3000000. CU FT/MIN

‘ ' ' . -+ 1415.463 CU M/SEC .
| FLUE GAS TEMPERATLRE = 190. F

A v 361, K,
-‘FLUE GAS OXYGEN CONTENT = 3.0 MOL PERCENT

$02 EMISSION RATE (TC}TAI..)’m 8.16 TONS/DAY

e AT

8.568E405 G/SEC
. NOX EMISSION RATE (TGTAL.AS NOZ) = 41.90 TONS/DAY
: 3 e 4.400E+02 G/SEC
; PARTICULATE EMISSION RATE (TOTAL) = 0.24 TONS/DAY
k | 3.570E+00 G/SEC
i 16 . :
vi ’;’ =%
Sl
) P
PR
{

METEORCLOGICAL AND' AMBIENT AIR GUALITY DATA

- -

WINDSPEED = 4.5 MILES/HR
2.0 M/SEC

PAZOUILL-GIFFORD~TURNER STABILITY CATEGORY L

LAFSE RATE =

1.00

l.ee3aE-oz

F/Z71000 FT
/M




. )
bty e Vg i

i g

AMBIENT TEMPERATURE = S0.0 F
283.2 K

RELATIVE HUMIDITY = 75.0 Y%
+  MIXING DEFTH = 1000. M
AMBIENT PRESSURE = 0.99 ATM

it

BACKGROUND NOX QQNCENTEATION

BACKGROUND' NO2 CONCENTRATION
BACKGROUND OZONE CONCENTRATION =

BACKGROUND S02 CONCENTRATION =

0.000 PPM

0.000 PPM

0.040 PPM

0.000 FPPM

BACKGROUND COARSE MODE CONCENTRATION =

BACKGROUND SULFATE CONCENTRATION

{(BACKGROUND NITRATE CONCENTRATION =

BACKGROUND VISUAL RANGE =
$02 DEPOSITION VELOCITY

i}

NOX DEPOSITION VELOCITY

COARSE PARTICULATE DEPOSITION VELOGITY =

SUBMICRON PARTICULATE DEFOSITION

= 0.2 UG/M3

1.00 CM/SEC
1.00 CM/SEC

~

VELOCITY =

10.0

0.0 UG/M3
| 250.0 KILOMETERS

UG/M3

0. 10CM/SEC: /

AEROSOL STATISTICS

BACKGROLIND

ACCUMULATION COARSE
MASS MEDIAN MODE MODE
RADIUS R
MICROMETERS L 00160 . 3.000
GEOMETRIC . =
STANDARL: T A
DEVIATION 2,000 2.200
PARTICLE
DENSITY
G/ (CM3#%3) 1.500 2.500

GEOMETRY OF USER-SPECIFIED PLUME-DRSERVER-SUN ORIENTATION

(DEGR

‘HIND ﬁIRC‘ TON

-«

0.10 CM/SEC

ACCUMULATION
MODE

0.100

2.000

1.500

PLUME

COARSE
MODE

2,500
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SIMULATION IS FOR 1400. HOURS ON  &/21

S0LAR ZENITH ANGLE (DEGREES) = 2.5
SOLAR AZIMUTH ANGLE (DEGREES) =  279.6&

b "
. r—g é

!

B .
R S
Pl

MASS RADIUS SIGMAY . BSCAT.SS/MASS MASS RADIUS
0.1600E+00  0.2000E+01 -0 $072E~01 ‘ 0.2000E+01

ACCUMULATION MODE P ’ COARSE PARTICLE MODE PRIM y 587ICLE MODE
10

v . f;; GEOMETRIEq FOR LINES*OFPQIGHT THRUUGH PLUNE PARCELSAT GIVEN DOWNWIND DISTANCES (X},
e : “gx s.r . s . K
‘*‘x (KN) AZIMUTH - “ X RP “;  ALPHA - -- BETA THETA - . soos . Tt
330 352a2 150 4‘ e - 25-8 0. 1 73-8 ' *
2,5 352.0 .149.1;3 . 26.0 0.1 73.6 -
-~ 5.0 | 391.& . 134.8 . . 26.4 0.1 73.2 : - -
= ) 10.0 b 350,7 KR . ié?..sq‘ 2793 . '01 1 72- 4 . .‘«*. ‘-: ‘ ’ ”;; .
64. 0 . 336- 0 e . 97- 6 42. 1 - 0- 2 58- 9 ' N :‘ '.: * T4a * Y .. " P [
-96.,0- . 319.8. .. . 76,9 58.2 0.2 44,6 ' L . : . S o
112.0 3203.5 - 469.8 9.5 Q.2 35.32
128,0 295.4 65.9 82.6 . C 0.3 26.2
iz :’3; .y .. ' 3 ,4” ! . ) . ’ ‘ . PO .. " . - :' - ;« ‘ "' ‘-'ﬁ :;»"’i.."' ", ' ";’l}‘ i A‘»’:‘ (] , 'r::: [ j " N ; n * .
'.;! b .
i . h"‘ . + hd - - . - r - "‘r 4 ?'Y ’. FRE Y ‘Q - - AR v
" sest e . - & 3 . . et et R T L B
P A N R U : ) S . Sy Tede L T TR St
L
BACKGROUND CONDITIONS Lo ‘"ﬂh’? W e BT 4

N L . : x; . " . » i
. . . e “ﬁ xagﬂuﬁh 3. A

BAHIUo ~ SIGMA  BSCAT.S55/MASS
005*01 G. Z000HE+01 0.1033E-02

SIGMA BSCAT.S5/MASS HMRSS
0,220 2+01 0.3343E-03 . .. Qs

l"

.‘L;f’i

COEFFICIENTS AT 0.55 MICROMETERS , 1. /K SRR L S
BTARAY =0.1149E-01  BTAAER =0.5330E-0Z  ABSNO2 =0.0000E+00  BTABAC =0.156SE-01 ‘ o e e




539

e . 3
TIME X DELTA H
{SEC) (M) (M}

Q. 0.0 C’n 0
10. S3. 4 {02
20, 106.9 &3.8

.30, 160.3 33.6
40. 213.8 101.3
S0, 267.2 117.5°
60, T F20.4 132.7
70. 3749.1 147.1
20. 427.5 140.8
90. 480,92 173.92
100, 034.4 186.6
110. 587.8  198.8
120. 641.3 210.7
130. &94.7 214.6
140, 748.1 214.4
150. £801.6 214.6
160, 835.0  214.6
17q. 08,5 214.46
180, 961.9 214.6

!.lﬁ !!!! gg!féﬂﬂ!qg;&i itn;ni
u W \ SIGMA TEMR
(M/S)  (M/S)  (M/S) (M) (K)
5.24 20,10 20,10 0.0 340.9
S.34 1.97 S.469 @,2 212,88
5.3 1.59 5.57 14,8  294.9
5.24 1.3% 5,52 17.4 289.9
2 5:38.,0( 1.27 5,49 23.6 287.7
- H 34, 1.18 5.47 27.83 286.&
.55.34g. 1.11 5.46. 20,9 285.8
'%,34 - 1.06 5. 45 34.2 285.3
TN Q: 1.01 5. 44 a7.4  285.0
5.34 % 0,97 5., 42 40.4 84,7
5.94 .0.94 5. 43 43.4 284.5
5,34 0.91 5.42 46.2 284.3
5,324 0.88 5,42 49.0 254.2
5,34 0.86 5.41 49,9 284,2
5, 24 0.54 S, 41 49,9  284.2
5,324 0.82 5. 41 49.9 284.2
5. 34 0.80 5.40 49.9 284.2
5,34 0.79 5. 40 49.9 284.2
5,34 0.77 5. 40 49.9 284,2
A
® ..,*"-' : . ,
X % :‘f“ %

CONCENTRATIONS OF AEROSOL ANDY GASES CONTRIBUTED RY

DOWNWIND DISTANCE (KM)
PLUME ALTITUDE (M)
SIGMA Y (M)

SIGMA Z (M)

S02-504 CONVERSION FATE=
NOX =N CONVERSION RATE=

I 1

|

ALTITUDE NOX
(FFM>

Hezs

INCREMENT 1 0,322

TOTAL AMER] 0. 352

&O0 MW at Nenana

1.0
G349,
7&.
::':5-
0.0000 FERCENT/HR
0. 0000 FERCENT/HR

N2 NOZ-—  NOZ/NTOT  NOZ-/NTOT
(FPFM) 1PFM)  (MOLE Z) (MOLE %)
0.042 Q, Q00 12,725 0. 000
0,042 0. 000 12,725 0. Q00

_— - T
[y NOZ--NCG RATI NOX N NO2T 202 FOARTICULATE
MOL P EGIL ACTLAL (PPM) {FFM) (FPFM) (FFPM) LG /ME

3.0 1.4E+04 1.4E-0R 202.529 202.244 0.283 28,355 2,.09E+03
13.9 Z.9E+05 2L4E-03 79.774  79.551 0.195 11,1469  1,22E+03
12,23 7.8E+05 4,.2E-032 30,327 30.241 0. 144 4,254 4, L8E+0QZ
17.4 1. QE+04 & 1E-02  17.565 17.457 0.107 2.45% 2,68E+02
19.9 1.1E4+Q46 7.0E-03 11.944 11, 662*. 0,083 1,672 1.82E+02
20,2 1 .Z2E+06 7.4E~03 8.846 A8; 800. 0,067 1.241 1,3S5E+02
20,3 1.2E+0486 8.0E-03 &.953 6 898@” O 0585 0.974  1.04E+02
20.4 1.3E+06 8.4E-03 5,642 8, 616'4“0.047 0.793 8.65E+01
20,9 1.2E4+04 &,7E-03 4.741 a4.?00,550 041 Q.4664 7.24E+01
20.6 1.3E+04 B.9E~-03 4,053 . 4:018°7"0.036 0.568 &4.19E+01
20,46 1.3E+046 9.1E-03 3.523 3.492 . 0,032 0.493 5.38E+01
20.7 1.3E+0& 9,3E-03 3,104 3.07% 0.029 ° 0.435 4,74E+01
20.7 1.3E+046 9,5E-03 2.765- 2.739 G.0246% 0.387 4,.22E+01
20.7 1.Z2E+046 9.6E-03 2.647 2.641 Q.0295 0.373 4.07E+01
20,7 1.3E+0&6 9,.7E-03 2. 648 2.643 0,026 0.374 4,07E+0}1
20,7 1.3E+0& 9.9E-03 2.4670 2.4644 0,024 0.374 4.08E+01
20.7 1.3E+06 1,QE~Q2 - 2.47% - 2.445 0,027 0.374 4.08E+01
20,7 1.3E+04 1,0E-Q2 2.672 2.4645 0.027° 0.374 4.08E+01
20.7 1.3E+06 1.0E-02 . 2,4673..°2.646 0,027 - 0.374 4.08E+0%

a0z s04= =04=/8TOT 03 PRIMARY R3P-TOTAL BSPSN/BSP
(FPM) (LIG/M2) {MGLE %) (FPPM) (UG/M3) (10-4 M-1) {%4)
O.044 Q. 000 Q. OO0 -0, QD 5.070 Q. 053 Q. 000
0. 0864 Q2582 0,127 0. 001 19,3202 G112 22,2465
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H
INCREMENT ] 2,454
TOTAL AMB] 2.454
H-18 .
INCREMENT] 1,488
TOTAL AMB] 1.488
LA Hezs R
" INCREMENTI * 0,332
. TOTAL AMB3 0.332
. o ) X >
" INCREMENT] - 0.000 -
 TOTAL AMBI ©_  .0,000

»»

CUHULATIVE SURFACE DEPOSITION {MOLE FRACTiUN oF iNITIAL FLUX)

-

5021

NOX 3

PRIMARY PARTICULATE] .
, Cet e s043

*

. NO31
B N
* 1' . ] "*w b -
lf\ ‘ .
(\' | . - on -
- .
-

AP

0. 05
0.06%5
0.055
0.085
T e e,
o D 4 &.' ‘
LR LTI KSR
"'J":H 0'{042.;‘ :."
150204270
. 3‘:'.:1; . k;.&‘ A}.“:s) 3
Fo (a'..g: i B
0. 000
0.000

0.0000
0. 0000
0,0000
0.0000

.+ 0,0000

e o
.
4
M AT
Ev'S »}‘}
ReEts
e Tt
e £ PR |
Y os “.f e Iy
:. I 4
. . ¥ Ly .
. At P .
e
e <
ks - LN,
< oo *

e QIO

0. 000
Q. Q00

0. 000
0.000

. 0,000 *

0.000

0.000
0. 000 *

9,000

e A0

vt

2,655 Q.000
2.655 O, 000
23.701% Q.000
3.701 0,000
12,725 0. 000
12,725 0,000
0. 000 Q. 000

Q.000
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.
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VISUAL EFFECTS FOR HORizﬂNTAL SIGHT PATHS
600 MW at Nerana

DOWNWIND DISTANCE (KM)
FLUME ALTITULE (M)

PLUME-OBSERVER DISTANCE (KM) =

i.‘:‘
347,

o

130.

AZIMUTH OF LINE-QOF-SIGHT = 3852.2
ELEVATION ANGLE OF LINE-OF-SIGHT =

SOLAR ZEMITH ANGLE =

&G 5

SIGHT PATH 1% THROWGH PLUME CENTER

THETA ALPHA RP/RVO

RV ZREDUCED

AT 1400,

4
0.1

YLAF

ON  4/21

T o -

0,544 0. 000 0.000
0.3244 0.232 0.017
Q.202 0.000 0.000
0.2082 0.232 0.028
. 0.084 0.000 "~  0.000
0.04¢& 0.232 0.127
. 0.000 - 0.000 0,000
0,000 0.232° - 100.000
ﬁ”?
he
' ‘:i" _‘.
st

Y DELYCAP

o S

DELL C(SSO).

-C. 040
0,000

=0.040
0.000

o P

P e

PP

27.4463
47.695

W RN
R

b
£y

“,.‘?'tu »«, :

‘ ~0 039

BRATIC

DELX

0N
a R
| R

¢ (B35, 070

901'1ﬁ%15 302
i‘} a%
AU’{ 5 1, A K
Sigr o
.0.000 :, 0«000,”‘
0,080 “10 232 -
L i
BT P s

LNELY

E(LUV)

- I3 R T
* Y
€ et

. N
1"
. . e
Lk

o [N

v

R
L

-

E(LAR)

3 e ’A B
PR ot aics

Q.35%4 0. 000
0.453 S.492
Q.2329 0,000
0.298 ., 8.397
0.053 . 0,000
0.112 C 22,285
: 00000 0-000 e
'.p.osa_ ‘42,655
‘éﬁ N v
ek A by
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7 e \ L : : ‘ J ‘ R T ' L .
2 SRR . ,PLUME VISUAL EFFECTS,FOR HORIZONTAL VIEWS . . PRSI 1 v 1.c . PR e R
, "t ottr oo 7 OF THE PLUME OF WHITE: GRAY. AND BLACK OBJECTS S LT e TR e S =
: FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES :
! , et S
600 MW at Nenanq‘?ir;%a:

3 ’ * .

s . . . .
. . P D . . .
LY ) N a - N « . i . B . 0 5
. . . . S ' PR (R4 . o . ° g . U u

DOWNWIND DISTANCE (KM). = 1.0 » L S . o T e S RS
PLUME-ORSERVER DISTANCE (KM) = 150.4

AZIMUTH OF LINE-OF-SIGHT = 352.2

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1 .. . ‘ e e e )
SOLAR ZENITH ANGLE = 63.5 AT 1600. ON 6721 ° T " ‘ L S A e R g P
THETA = 74, L ~ o o ‘ R I AT PR ol e

2 e s .y e eas wi.

REFLECT RP/RVO RO/RVO.  YCAP L X Y DELYCAP  DELL C(§50) BRATIO  DELX ~ DELY E(LUV) = E(LAB)

:)-' Yr i . N
‘g, 0.0 0.80 ..61.13  82.47 0.3192 0.3268 0,17  -0.09 0.0027 1.0040 ~0.0002 -0,0002 .0,1529 0.1250.. .
3" 0.60 1.0,80 '57.44  60.44 0.3085 0.3219 —0.06 ~0.03.-0.0012  '1,0002". 0,0000°~0,0001': '0,0648 00531 . ‘1" <.
0, 080, 0.80 - 5.8  79.55 '0.3036 0.3157- -0.01 ..-0.01 -0.0005 09976 -0,0001 04,0000 “0.0973 0.06145 . *, o

§, ‘e
[
S
LS J0
& * - B S P N .".-‘."_1';

C O

=

: B . - [ - . tas¥ ! wt " . TR 4 - K - N
B . . N - ¥ . " ! g \ ; - ) . . . L e ’ ,‘. , _?‘ .ﬂ’ ‘;‘ .‘ ‘ H o ,4 7 ,ﬂ s - ‘,‘
o ~d  VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME S AT R e o
| | 605 e ot Wehoars | L . Clmnnadn il LS T
DOWNWIND DISTANCE (KM) = 1.0 | . TR e e

t  PLUME-OBSERVER DISTANCE (KM) = 150.4 . o : ‘ S R P T v o
.} AZIMUTH OF LINE-OF-SIGHT = 352.,2 -... . ’ | - « Tt et A e SRRNEFER
g ELEVATION ANGLE OF LINE-OF-SIGHT =..- 0.1
; SOLAR ZENITH ANGLE = 48,5 : AT 16Q0. ON &/21 At W
THETA LENGTH RP/RVO RV ZREDUCED.  YCAP L X Y DELYCAP  DELL G(550) BRATIO.LE: DELX DELY E(LUV)

i Rt I aopp iy LEks DB v’
74. e : RN e e o
! ' FOR SKY BACKGROUND: , , e L e - e T e
A Q. 0.60  248.4 0.6 S8.92  81.27 0.3117 0.3242  -0.07 -0.04 -0.0013 1.0009 0.0000 —0.0001 0.0636 0.0%63
i FOR WHITE BACKGROUND: '
; 0. 0.60  248.4 0.64 &1.34 g
i FOR GRAY BACKGROUND:
: 0. 0.40 248,323  0.47 57.51 8
FOR BLACK BACKSROUNDE « ..

0. 0.40  248.3 0.69 SS5.87 79.56 0,2034 0.2197 0.00  0.00 -0.0002 ©.9978 0.0001 0.0000 0.0826 0,051

E(LAB)

1
a
o

0.3195 0,3270 -0.13 =0.07 -0.0021 1.0040 -0,0002 -0,0002 0,1382 Q. 1049 -

2

&
0

0.2086 0.3220 ~-0,04 ~0.02 -0.0008 §,0002 0,0000 0,0000 0.0414 0,0339 -

M

v INCENTRATIONS OF AEROSCY. ANG GASES CONTRIBUTED BY

H00 MW at Nenana o . o

DOWNWIND DISTANCE (KM) =
FLUME ALTITUDE (M) = 249,
SFIGMA Y (M) =

SIGMA Z (M) =




MU S L L e C'U Y LIV 'iiifT I\HlE“" m O, (m F"[:rm /HR —

1t

ALTITUDE o NOX ., NGZ NOZ=' NOZ/NTOT  NOS-/NTOT &0z S04=  204=/5TOT oz FPRIMARY BEP-TOTAL BSPEN/BSF
(FFM) (PPM) (PFM) (MOLE %) (MOLE %) (FPPM) (UG/M2) (MOLE %) (PFM) (UG/M2) (10-4 M-1) (%)

S me2s
~ INCREMENT ] 0.089 0.036
TOTAL AMB) 0.089 0.036

L~
. o !
C‘} VQ e HH1s L R o . = .
: .. INCREMENT] . 0, 400 0,084 7 0.000 11.004 0.000 0.056 0.000 0. 000

1.362 0.014 0.0

3}P.918 Q. 000 0.012 0. 000 0.000- 04
11.574 0.073 34,235

Q. i ~0.0
0. a7.918 0.000 0.012 0.232 0.471% .00

o0

e n‘ﬂ
«
L4}

Qo
(8]

0,068 . 0.001

M. TOTAL AMBI  0.400 -7 10.044: " 0,000 : 11.004 0.000 0.056 0.232 - o.:osguﬂli'_?Q&:‘ ©0:123 120,290 .y
o - “?gﬁ“ﬁf.i; W -
| H ¥ 1

0.106 ., 0.001
. 0,164 %45, 140

g . INCREMENT 3 0.659 - ,'0;049j 0.000 . 7.360 . 0. 000 0.092 Q. 000 0.000‘
) " TOTAL AMBl. *  0.459 . 0.049 0.000 7.360 10,000 0,092 S 0,232 - 0.064
~d A

. . Joe
e R . . A
“r,' ‘ . - *

. . P .
¥ . . . , -y S . Lo et R

| TR : : : . . : " I L
- S o A e ax - L B T P ) . PEESE . e Trdas ke K PP Cad

,D ~ INCREMENT] . 0,400 0.044 0.000 11,004 0.000 0.054 0. 000 0,000 =0.039 6.103 . 0,064 0.0601
e TOTAL AMB] - 04400 0.044 0.000 11,004 0.000 0.056 0.232 0.105 0.00} 146.335 0.123 = 20,290

‘ H-2S P ST ;; T - o SR S : ah, T "E A
o INCREMENTI. °/ €.089 © 0,036 - 0.000 .- 39,918 . 0. ooo 0.012 . 0,000 . , 0000 oo ~o,oas 1.862.,70,014 7 o (T
; TOTAL AMBI --" & 0.089 wv..0.036. " 0,000 .. 39.918.: .0,000 . 0,012 * .. 0.232 . 0. 471“.q¢ 0.008 51" i1, 594. 17.00.073 [:2.36.235 ir .,

o o) | “;? ' .
INCREMENT]. | .. 0,000.., 0.000 .. ,0.000 . 0,000 . 0.000 0,000 ogboo . ,,0 030 .. 0, 000 | . o.ooo . 0,000 9,776

%D TOTAL AMBI . %, ©.000 . ;'o.ooo T 0,000 T 82,705 0.000 ° 0,000 0,232 . 99 9774.,‘,0 040 10 232m 2 0.058 T 82,655 -

)

' -

;D ‘4 ,CUNULATIVE SURFACE DEPOSITION (MOLE FRAPTION OF INITIAL FLUX)

S02).. O. 0000‘ . ' S R D S N

. NOX 3 C. G000 '

S PRIMARY PARTICULATE] 0.0000 _ o
€041 . 0.0000 . : . « o e mea s e mme m e s et

. NO31 .- 0.0000 ‘ S s e e TR s

L Sl R 1LY
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- e
DOWNWIND DISTANCE (KM) =
PLUME ALTITURE (M) =

T a.5
249,
PLUME-OBSERVER DISTANCE (KM) =

149. 1

AZIMUTH OF LINE-OF-SIGHT = 352,0

E(LAB)
0, 1550

‘0. 0880

0.0738

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE =  ¢8.5 AT 1400, ON &/21
SIGHT PATH IS THROUGH PLUME CENTER
B THETA ALPHA RP/RVO RV %REDUCED YCAP L X Y DELYCAP DELL C(550) BRATIO .. DELX
”“ f“(_:‘;;q, ;f'. !' 7{,' ?)‘:.
: 74. . ’ o7 w‘“ ;“, g s . : ‘ R I r.lgMuc "f‘;,“ ",?'t
26, 0. 40 247, 2140+ 84 59.04 81.33 0.20946 0.3245 -0.16 -0, 09 -0.0030 0, 9g9? fp;goox -0. 0001
Peran 2, f_.'y';f‘f""_‘
P i-"?’i?’f.z . L by
» | ‘i
g N * L ean " L . . ’ . RO . “." . e ";2,
S ' g - T o
. PLUME VI SUAL EFFECT° FOR HORIZONTAL VIEWS e e Ty T
"+ OF THE PLUME OF WHITE, GRAY, AND BLACK OBJECTS . s it A U A S i
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES v
1 B
., 600 MW at Nenana ];' . e e .
¢ : » : ; ) ) ) N . R ¥ ' . . s‘ " 4’ i1 ;"‘. n’ . . . i.;;’;
. : » u F & . _A‘\L".y"
DOWNWIND DISTANCE (KM) = 2.5 ; ) . . ERLIYE R
PLUME-OBSERVER DISTANCE (KM) = 149, 1 ‘
AZIMUTH OF LINE-OF-SIGHT = 352.0
ELEVATION ANGLE OF LINE-CF~SIGHT = 0.1 . . R .
SOLAR ZENITH ANGLE = 48.5 AT 1400, ON &/21 Tt T e T
THETA = 74, . . ‘ s, ;a‘v SE
REFLECT RP/RVO RO/RVO  YCAP L X Y DELYCAP  DELL C(550) BRATIO DELX DELY E(LUYY
1.0 0. 60 0.80 61.25 82.53 0.3194 0.3269 -0.21 -0.11 -0.0036 1.0025 -0.0001 .=0.0002 0.1747.
0.3 Q.40 0.80  57.55 80.51 0.3086 0.3221 -0.10 -0.,06 -0.0020 {. 0002  0,06000° =0.0001 0, 1062
0.0 0.40 0.80 55.97 79.61 0.3037 0.3199 -0.06 -0,03 -0.0012 - O, 9987 0. ooox 0.0000° 0.1057
. WL ) y:ﬂ“ st g i .
.t “u'f’&wk"
. i P {
AT
VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
600 MW at Nenana
IOWNWIND DISTANCE (KM) = 2.5
PLUME-OBSERVER DISTANCE (KM) = 149.1
AZIMUTH OF LINE-OF-SIGHT = 3%52.0 .
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE =  48.5 AT 1400. ON  &/21
THETA LENGTH RP/RVO RV  ZREDLICED YCAP L X Y DELYCAF DELL C(S50) BRATIU DELX
74.
FOR SKY BACKGROLNG: X
1. 0,60  242,5 .98 S9.07 81,35 03119 003244 -0.09  -0.05 -0.0017 1.0004 0.0000 -0,0001
FOR WHITE BACKGROUND:
1. 0,40 248 4 037 £1.4% BRL44 003197 0.EE7E -0.16  -0.07 —0.0023
FOR

LGRAY BRPKPRH”ND‘

0 AN

0

(pCar i T

YL

1+ OO0t

00000 ~0. 0001

DELY E(LUV)

0.1697 0.1359

DELY E(LUV)

0.0812
1.Q0x4 -0.0001 -0.0002 0.1154 0.,1003

0. 0A1%
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e nqw..,NMwwI«q.L.aw A
o - i

DDHNNIND DIQTANCE (FM) = 5 ’
PLLUME ALTITUDRE (M) = 49.
PLUME~OBSERVER DISTANCE (KM) = 149,1
AZIMUTH OF LINE-OF-SIGHT = 252.0
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR 2ZENITH ANGLE = &85 AT 1400, ON &721
- SIGHT PATH IS THROUGH PLUME CENTER
‘;_ THETA ALPHA RP/RVO RV ZREDUCED YCAP? L. X Y DELYCAP DELL C(%50) BRATIU i DELX DELY E(LUV)
74, - ot | : . B |
26, 0.40 7.2 .-.0.84 59.04 81.33 0.3096 0.3245 =0,146 -0, 09 ~0 0030 o0, 9&&? "019001 -0. 0001
st f, s ’*2
“ 4 R -‘-‘Z-i:; . a. , ?Q-‘,fﬁ‘ﬁ"@
e ’ ' R ST TR R ‘» ) N "'-;H lff - :f " * ‘“*‘ fy
. 2, ! sof el g .. =
PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS T o
OF THE PLUME OF WHITE, GRAY. AND BLACK OBJECTS = e e Ceind e e L et PR ik ae
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES o
1 3
400 MW at Nenana b . e s e s PR A
. . e ~ . “,’ ,‘f. - 3“

. R . . | A M KA : e 1‘2 K "-v T 5‘55‘? .
DOWNWIND DISTANCE (KM) = 2.5 - \ « p - S s < zﬁf
PLUME-OBSERVER DISTANCE (KM) = 149.1
AZIHMUTH OF LINE-OF-SIGHT = 352.0
ELEVATION ANGLE OF LINE-COF-SIGHT = 0.1 . " e A v s "
SOLAR ZENITH ANGLE = £8.5 AT 14600. ON 6&/21 , L 3?"‘ IR s T

‘}\ THETA = 74, i T Lol e S Y L i
-0 REFLECT RP/RVO RO/RVO  YCAP L X Y DELYCAP  DELL C(S50) BRATIO  DELX ~ DELY E(LUV)  EdLaB)
1.0 0, 60 .80 &1.25 82.53 0.3194 0.3269 -0.,21 -0.1£ -0.0036 11,0025 -0.0C01 .~0.0002. 0.1747. 90,1550
0.3 Q.60 0.80 57.55 80.51 0.3086 0.322% -0.10 ~-0,046 -0,0020 1.0002 0.0000 ~0 0001_ 0, 1062 -0,0880
g, Ca . $g,f‘ .t te ‘i‘:{' s
‘ “ ,. 3 f’n E B
) " |
VISUAL EFFECTS FOR L INES OFCSIGHT ALONG PLUME
600 MW at Nenana 9
OOWNWIND DISTANCE (KM) = 2.5
FLUME-QRSERVER DISTANCE (KM) = 149,1
AZIMUTH OF LINE-OF-%IGHT = 352.0 N
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
E0LAR ZENITH QNGLE = L35 AT 1400, ON  &/21
THETA LENGTH RFP/RVO RV  ZREDLWED YCAR L X Y DELYCAF DELL C(SS0) BRATIO DELX DELY E(LuV)
74.
FOR SKY BACKEGROUINL: .
1. 0. 40 243.5 0,58 5. 07 1,25 13119 0.2244 -0, 0% =0.05 -0,0017 1.000& 0.0000 —0.0001
FOR WHITE BACKGROLUND:
1. 0.40 245, 4 0,57 LY. 49 22 &4 2197 QO 272 ~0.14 =-0.07 =0.0023 1.0024 -0.0001 -0,0002 0.1154
FOR GRAY BACKGROLND:

o 1. "

OLA0 S

ST

& T A

-~V L

[ I e et

= 011 1 NOnd

‘ﬂ anon ~{ 0001

0 0A15

E(LAR)

0.1697 0.1359

E(LAB)

0.0812 0.0712

0.1003

n n 08
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et e

p

g

g o s

g s W

g e b s

DOWNWIND DISTANCE (KM)

PLUME ALTITUDE (M)
SIGMA Y (M) ’
SIGMA Z (M)

ALTITUDE NOX
. (PFM)
H+2S ~
INCREMENT 1 0.032
TOTAL AMB] 0.032
H+1G |
INCREMENTI . 0.145
TOTAL AMB] 0. 145
H
INCREMENT] 0.239
TOTAL AMB3 0.23%
H-1S |
INCREMENT 1 0.145
TOTAL AMBI 0.145
H-2S |
INCREMENT 3 0,032
TOTAL AMBJ 0.032
o
INCREMENT 1 0.000
TOTAL AMBI 0.000

CONCENTRATIONS

5.0
349,
304.

Ii (I

T ———

OF AEROSOL AND

&00 MW at Nenana

’n 92" e
$02-504 CONVERSION RQTE—«%M- 140, 0001 PERCENT/HR
NOX-NO3 CONVERSION RATEﬂ‘ﬁ.JﬁnO 0007 PERCENT/HR

¥
UNORZ <. NO3-
(PPM) (PPM)
0.022 0.000
0.022 0.000
.0.039 0.000
0.039 0.000
0.042 0.000
0.042 0.000
0.039 0.000
0.039 . 000
0.022 0.000
0.022 0. 000
0.000 0.000
0.000 0.000
4 . AA 1;‘{.}
: ".}:‘?-mf fE}f'E-' Ea

NOZ/NTOT

(MOLE %)

é‘?. 110
49.110

26,925
26,925

. 17.583
.. 17.583

26.925
26.925

L 49.110 -

69.110

0.000
82,877

NO3~/NTOT
(MOLE %)

0.000
0.000

0. 000
0.000

0. 000
0.000

0.000
0. 000

0.000
0. C00

CUMULATIVE SURFACE DEPOSITION-, (HDLE FRACTION OF INITIAL FLUX)

S021
NCX]
PRIMARY PARTICULATE]
&041]
N3

0.0000
0. 0000
0.0000
Q. 0000
0.0000

i@
7Y 03
. o= oderead

soz2
(PPM)

0.005

0.005

0.020
0.020

0.0
0.03

X
W

Q.020

0.005
0.005

0. Q00
0.000

GASES CONTRIBUTED BY

S04=
{(UG/M3)

0.000

0,232

0.000
-~ 0.232

s
-t
g +

0. 000
0,232

0,000
0.232

0.000

0.232.

0.000
0.232

b '
“’;‘h’l ';;‘%::r“h’. ",
o R
so4=/9707 1D.ﬁ“ﬁ('PRIMARY BSP-TOTAL BSPSN/BSP
(MOLE %) - (PPH)’ tue/n3> (10-4 M-1) (%)
0.000  ~0.022  0.493 0.005 0.069
1.290 0.018 16.725 0.063 9. 171
0. 000 -0, 037 2:209 0,028  0.009
0.291 .° '.0,003. .12.441 - ' 0.082....30.491
0.000 = -0.038 S.642 . 0,038  0.005
0.177 - 0,002 . .13.874 - 0,097 . 25,730
0,000 -0.087 - 2.209 0.053 0. 009
0.291 0.003 12.441 0.082 30, 491
T wn . Qf:‘t B
M 0- 000 rore _05022‘ oF OI 493 T" 05.005‘ . . 0. 069
i lu290 P OoOIQ 10.725 O¢063 * ,,39-’.7‘
0. 081 0.000 . 0,006 Q. 000 22,897
52,922 " 0,040  10.238 - 0,058 . 42,628

L
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.VISUALIEFFECTS FOR HORIZONTAL SIGHT PATHS
400 MW at.Nenana
i .5";5 W A
DOWNWIND DISTANCE (KM) é}hﬁ-ﬁ;p
"PLUME ALTITUDE (M) =" 349+
PLUME-OBSERVER DISTANCE (KM) = 144.2
AZIMUTH OF LINE-OF-SIGHT = 251.6 Coe |
ELEVATION ANGLE OF LINE-OF~SIGHT = 0.1 - o
SOLAR ZENITH ANGLE = &8.5 AT 1400. ON &/721
SIGHT PATH IS THROUGH PLUME CENTER
THETA ALPHA RP/RVO RV ZREDUCED YCAP L X
73. '\«.» : :
26, C.59 247.5 0,99 59.24 81.44 SEGI? 00,3248
PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS
6\\ -+ OF THE PLUME OF WHITE. GRAY. AND BLLACK ORJECTS
F— FOR SPECIFIC OBRSERVER-PLUME AND OBSERVER-OBJECT DISTANCES
&00 MW at Nenana |

DOWNWIND DISTANCE (KM) = 5.0, '
FLUME-OBSERVER DISTANCE (KM) =% 144.8

AZIMUTH OF LINE-OF-SIGHT = @51,6 ‘4

ELEVATIGON ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE =  68.5 AT 1600. ON 6/21
THETA = 73,

REFLECT RP/RVO RO/RVO YCAP L X Y DELYCAP
1.0 0.52 0.30 &£1.44 82.63 0.3196 0,3271 -Q.27
0.3 0.59 Q.80 S7.74 80.462 0.3082 0.53223 -0.15

=

VISUAL EFFECTS FOR LINES OF SIGHT ALONG FLUME

&00 MW at MNenana

DOWNWIND DISTANCE (EM) = 5.0

PLUME-OBZERVFR DTSTANCE (KM) = 144, 0

Ty

.0 0.5 0.80 S56.18 79.73  0.303% 0.2201 -0.10

Y DELYCAP  DELL C(550) BRATIO  DELX  DELY' E(LUV) E(LAB)

-0.22 | =0.12 -0.0040 0.9998 0.0002 -0.0002 0.2352 0.1865
ER

v ?

, T e P ¢ %
% : X
3 . hd A Lt
R . > o «
. A
g ) - T
e
» o U -
] ey LER NN + o4 tia = » - v P e
ol = - . -~
* .. o, B o
- B M . L X R
£y N 2
e <. .
, 1 ‘. A - - e L
¥ . ST
() . . e *
z %4, . % . - ]
'P'!’k e . ~ %‘
o = Py LI I 1 % - - 2,
" b}
R -
N
g

DELL C(SS50) BRATIO DELX " DELY E(LUV) E(LABR)

=0.0047 1.001% 0.0000 -0.0003 0.2361 0,2077

=0.083 ~0,0029 1.,0002 0,0001 -0.0001 0,1537 0.1274
=0.06 -0.0020 0.9992 00,0001 -0,0001 0.1365 +0,1012




g i g

4
R

29

SOLAR ZENITH QNULE 8.5 AT 1600,
THETA LENGTH RFP/RVO RV, ZREDUCED
73.
FOR SKY BACKGROUND:
2.' On 59 248-3 Ql 6'8
FOR WHITE BACKGROUND:
2. 0.59 248.4 0.4648
FOR GRAY BACKGROUND: .| “er .
2. 0.59 248,323 v 0.69
- FOR BLACK BACKGR“UND"‘fV*”3w
2& 0.59 24&52’55‘4 0 71
*vsww &

0. N
ON  &/21
YoAP L
£9.29 ©1.47
61,69 82,77
57.86 80.48
56,22 79.76

0.3121
0.3199
0.3089

0.303%

CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTER BY

600 MW at Nenana

DOWNWIND DISTANCE (KM) = 10.0
PLUME ALTITUDE (M) = 349,
SIGMA Y (M) = 5959.
SIGMA Z (M) = 1387,

502~-804 CONVERSION RATE=
NOX-NOZ2 CONVERSION RATE=

0.0003 PERCENT/HR
0.0024 PERCENT/HR

NO2/KHTOT  NOZ-/NTOT
(MOLE %)

ALTITURE NCIX NO2 NO3—
(PPM) (PPM) (PPM) (MOLE %)

H+2s . S , | -
INCREMENT] 0.012 0.00% 0.000 79.232

TOTAL AMB1 0.012 0.009 0.000 79.236
H+1S - '

INCREMENT 2 0.053 0. 020 0.000 £6.908

TOTAL AME] 0.053 0.030 0.000 ' S4.911
H

INCREMENT] 0.087 0.036 0.000 41,078

TOTAL AMB] 0.087 0,036 0. 000 41,020
H-18 : ce e

INCREMENT 0.053 0.030,." 0. 000 54,894
TOTAL AME] 0.053 0. oso 9 000 Sh. 299
H~-2% | ‘:f}uf,
.INCREMENT 0.013 0.0%0 ' 0.000 78.927
TQTAL AMRY 0.013 0.010 0.000 78,921
o

INCREMENT ] 0. 007 0. 0046 0. 000 80257
TOTAL AME] 0.007 0.004& 0. 000 &0, 291

CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION GF INITIAL FLLIX)

023 0.0000

NOX 1 3. 0000

FRIMARY FPARTICLULATE)] 0, 0000
' S04] 0. 0000

N] 0.0000

0.010
0.010

0, 000
D.000

0,000
0. 000

Q.000
0.1000

0.010
0,010

0.5892

0.892

-

Y DELYCAP DELL C(550)
0.2286 ~0.13  -0.07 -0.0024
0.3278 ~0.18 —0.10 -0.0031
0.3226 -0.09 -0.05 -0.0018
0.3202 -0.06 —0.03 ~0.0012

S02 SD4= S04=/STCT
(FPM)  (UG/M3) (MOLE-%)
0.002 6.000  0.002
0.002 0.232 3. 456

007 0.000 0.000
0.007 0.232 . 0.792 ..
0.012 0.000 0.000
0.012 0.232 0.482
0.007  0.000 0. 000
0.007 0.232 0,792
0. 002 0.000 0.002
.00z 0.232 3.251
0.001 0. 007 0. 129
0.001 0. 259 5. 859

BRATIO DELX DELY E(LIWV) E(LAR)
1.0004  0.0000 -0.0001 0.1243 0.1061
1.0017  0.0000 -0.0002 0.1525 0.1354
1. 0001 o.oooo -0.0001  0.0970 0,0802 .
.’ 4 ‘4 .f! . &
0. 9&@21%0&0001 0.0000 0.09153 0.0454

f1q ,,ﬁ,,u‘:i;zja o ) .
. 03 PRIMARY BSP-TOTAL BSPSN/BSP
APPM)  F(UB/M3) (10-4 M-1) . (%}

.,r-..,. . ;‘%:-s - ' a ' . .
~0. 009 0.180 0.002 0.75%9
0.031 10.412 0.060 41,325
+~0.029. 0.807 - 0.009 - 0,073

- 0.011: ", 11.039 . 0.067.. B37.234
-0. 034 1.331 0.014 0,038

s 0,006 11.563 0.G72 34,394

“t"”“"‘r .- AP - .

0L 029 w 0.807 0.009 0.07%
“0.011 11.039 0.067 37.232

-“"' \ . .‘—.g‘.

ﬂ?" Hogry
~0.010° % 0.192 0,002 0.75%
0.030 1G. 424 C. 060 41,241
-0, 004 0. 104 0,002 40, P40
0. 024 10,822 0. 060 42,6014
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,: ‘ _“ ' VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
’ . N 600 MW at Nepzna - -

DOWNWIND DISTANCE (KM) = 10.0

PLUME ALTITUDE (M) .= 349. | .
PLUME-UBSERVER DISTANCE (KM) = 142.4

AZIMITH OF LINE-OF-SIGHT = 350,7 ,
ELEVATION ANGLE OF LINE-OF-SIGHT = D.1 ~.

- SOLAR ZENITH ANGLE = 48.5 AT 1600, ON 6/91
SIGHT PATH 1S THROUGH PLUME CENTER

o
se s
w 4, s A% .
2 Py . -~ t.4 » . A L
;'1 N
1 1
s
1 - - -+ . N
: . YA B
. - %
. - . : 4 ¢
2 B ¥ ‘ £ N 3 . “
. o T . PO k
L gl Y
vy e s, .
- B ke 4. . RTINS - . . [T

'THETA ALPHA RP/RV0 RV %REDUCED  YCAP L X Y DELYCAP  'DELL C(550). BRATIO ,: DELX.. DELY- E(LUV), E(LAB)- "
' ) . . . ° A - : R - . B Te . a
o 27. 0.57  247.2  1.11  59.45  @1.66 0.3103 0.3252 -0.28 ~0.15 -0.005{ 0.9998 0,0002 -0.0002 0.3012 0.234

(UN

b S

. > .

R T PN
4 “‘

3 GOk s

- .$'F57’ i
0("
ot

PLUME VISUAL,EFFECTS FDR HORIZONTAL VIEWS
OF THE PLUME OF WHITE. GRAY. AND BLACK OBJECTS

FOR SPECIFIC OBSERVER-PLUME AND Q SERVER—-OBJIECT DISTANCES

&00 MW at Nenana

DOWNWIND DISTANCE (KM) = 10.0

PLUME-OBSERVER DISTANCE (KM) = 14%.4

AZIMUTH OF LINE-OF-SIGHT = 350.7

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE = LS5 AT 14600, ON &/21
THETA = 72.

REFLECT RF/RV0O RO/RVO YCAP L. X Y DELYCAP
1.0 0.57 0,80 AL1.63 S2.84  0.3198  Q.a3275 -0, 2
0.2 0.57 Q.80 SE.14 20,84 u.?ﬂvx 0, pan —() 20

() St S L

0.0 0,57 0.2 7%

1a

NELL  C(S50) ERATIO DELX OELY E(LUV) E(LAR)

0017 =0L0053  1.0014  0.0000 0. Q004 0,297  0.258%
=001 =0.0038  1,0001  0,0001 ~0.0002 0,.2087 0O.1482
008y B0 0 0001 ~0 0001 “-1354”"\




VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
&00 MW at Nepana

}'f *- . DOWNWIND DISTANCE (KM) = 10,0, , o
. . PLUME-OBRSERVER DISTANCE (KM)- = ¥142.4 - B DR e ,
Tevio . AZIMUTH OF LINE-OF-SIGHT-=:03%0.7 - . . e e L il kit ’ .
L ELEVATION ANGLE OF LINE—OF*SIGHT = 0.1
o SOLAR ZENITH ANGLE = &H, 5 AT 1600, ON &/21 : .
P THETA LENGTH RP/RVO RV. '%REDUCED YCAP L X . Y DELYCAP . DELL C(SSO) BRAT!b;iﬁ-DELX DELY E(LUV) . E(LAB) ,
72.- . A 4-‘ e . -‘ | 4, . ‘ ) o : ‘,." ' o ,: | P , ;‘ o .
FOR SKY BACKGROUND: : . . - . o . FLL R @ e .
3. Q.57 247.8 0.88 59.70 €1.692 0.3125 0.3251 -0.20. =~0,11 -0.0037 1.0003 0,0001 =0.,0002 0,2004 0.1673
FOR WHITE BACKGROLIND:
3. 0.57 247.9 | 0.86 62.06  82.94 0.3202 0.3278 -0.2¢ =G 14 rQ.0046 1 0013 D.OQOQ;rO.pOOB 0.2347 00,2042
FZR GRAY BACKGROUND: ‘ N S o
3. 0.57 247.7 0.%0 58.25 80.90 0.3093° 0,3229 -0, 14 ~0.09 —0 0029 l 0001 0'0001‘~0.0001 0.15%8 0.1310
< FOR BLACK BACKGROUND: : - . - Lo .. ‘ T e e AL ‘ WL e T :
3. 0.57 247.7 0.92 56.62 79.98 0.3043 0.3207 ~0. 1; ~0.06 —0 002& 0. 994 0 0001 -0 0001 0.1404 0,1053
. it .
o . CONCENTRATIONS OF AEROSOL AND GASES CONTRIBUTED BY . © % = ' ffir‘vf S
' * S ’ | : \ ‘ V 1 - . o ' i ‘.-_ ".:- . : e T . o ‘1"‘:!-" ; . A;' ‘v‘- :
I S 600 MW at Nenana - . . e . h e uﬂufwax;g;q.dﬁﬁa:a?&:" ':%ﬂ(ﬁi“ !
DOWNWIND BISTANCE (KM) = 44.0 - o ' R
FLUME ALTITUDE (M) B 349, . . . B T P VAR
SIGMA Y (M) o= 2775, : ‘ T e T ) e e R R B
SIGMA Z (M) S w368, L o Co T R e T s e N e .
S02-504 CONVERSION RATE= .~ 0.0014 PERCENT/HR L . S s L T nl A et il e
NOX~-NO3 CONVERSION RATE= 0.0096 PERCENT/HR : ) )
ALTITUDE NOX . NOZ NO3- NOZ/NTOT NO2-/NTOT s02 504= S04= /STUTﬁ‘ 03 . . PRIMARY BSP—TDTAL ESPSN/BQP
| (PPM) (PPM) (PPM)  (MOLE %) (MOLE %) (PPM) (UG/M3) (MOLE Z) {PEM) (UG/HQ) (10~4 M=1) . (%)
H+2S “ o D e el . , ;@}‘gv;“‘:i o L "r@“
INCREMENT ] 0.003 €.002 v; 0 000 20.543 0.450 0. 000 0. 001 0.085 Q.02 0.041 0. 001 23.728e
TOTAL AMB1 0.003 ‘10.002;,;~ 0,000 | 22,0462 0.453, Q.00 0.233 i%.803 oo 10.273 0.059 42.472
H+1S ' ‘:;-l;{,~ T | : .
INCREMENT 3 0.004 0.003 - " 0,000 £0.410 0.015 0.001 0.GG0 0.009 & 10,086 0.001 3,065
» TOTAL AMBJY * 0.004 0.003 0.000 . 81,921 2.014 0.001 0.232 2.003 - 10.298 . 0.059 . 42.172
; H
! INCREMENT] 0.00& 0. 006 0. 000 7%, 2b4 -Q. Q0% 0. 001 0.000 0.004 -Q. 004 0.117 . 0,001 1.287
§ TOTAL AMB] 0.008 0, 006 0. 000 20.8%3 -0.0049 0.004 0. 222 S.299 0,034 -10,349 1 0.08Q 41,787
| H-18 . ’ ‘ .
i INCREMENT 0. 008 0. 006 0. 000 79.334 0.015 0.001 6. 000 0. 009 ~0, 0G4 0.117 0.001 3.063
: TOTAL AMB)] 0,002 0.00646 0, 000 80,8264 0,014 0.001 0,232 S5.304 0.034 10,349 0.060 41.80%
i .
| H-2%
b INCREMENT] 0.00& 0,006 0.000 79.010 0,414 0.001 - 0.003 0.07% -0, 00& 0.117 0. 002 22,383
fé TOTAL AMB3J 0,008 0.006& 0. 000 B80.4%25 0. 421 0.001 0,235 5.372 0.034 10,349 0.060 42.117
# LS
3 0 .
5] INCREMENT] 0,007 0. 004 0,000 77.737 1.9322 0. 001 0.014 0. 387 ~(, Q04 0.117 0,003 R, 671
,ggg TOTAL AME] 0.007 0. 004 0. 000 77.24% 1,968 0,001 0,245 S &P 0.024 10,7249 0.061 43,435

Vg i — . . - " — g g - B B ’, Lot . YNRCY v v o DG Rea B s 3 : 3 i P
- by Pt o r e - Lo G a e i - . J 50N . S SR K S H S w
E s - ; . : B : ol . Wl S R IO L i . .. 3



CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION QF IMITIAL FLUX)

’
-£021 0.0124
MOX 1 0.0182

PRIMARY PARTICULATE] 0.0018 v
. sQ43] 0.0000
NO2]  0.0000

AT tale .
A Sher L T
PR SELT .
- R SRR
’ s ' .’ d " o \<9
Foa e e . - « S - - )
.7 VISUAL'EFFECTS FOR HORIZONTAL SIGHT PATHS - | DU T S
" "~ 800 MW at Nenana ° ' - : ]
DOWNWIND DISTANCE (KM) =  64.0 T _ - g
PLUME ALTITUDE (M} ... =. . 249, B S | : e . A )
PLUME-OBSERVER DISTANCE (KM) = . 97.4 ‘ o
. AZIMUTH OF LINE-OF~SIGHT = 36.0 . o R '
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2 . 2
SOLAR ZENITH ANGLE =  68.5 AT 1600. ON &/21 .
SIGHT PATH IS THROUGH PLUME CENTER *

THETA ALPHA RP/RVO - RV MREDUCED  YCAP L. X Y DELYCAP DELL C(550) BRATIO | DELX *  DELY' E(LUV) E(LAR)
59. '

42. 0.39 248.9 G.432 £9.32 . é£.67 0.32171 0.3212 -0.2% =0.14 ~0.00¢44 (.9987 0.0004 0,0000 0,323337 0.2294

PLLUME VISUAL FFRECTD IoR HokiiuniAL VIEWS , RS
OF THE PLUME OF WHITE, GRAY, AND BLACK CRJECTS ’
FOR SPECIFIC OBSERVER-PLUME AND ORSERVER-CEBJECT DISTANCES

£OD MW at Nenana

Estdmidiind e X PR EIN} A g 1 e ] L% SO N . € i R %Y ey, — I . Y837 2 L3P F | Sy \“
int o i. a0 O A P X aatham PN e a e e ~ 4 o e ;




ﬁZIMUTH aF LINE—UF~?IMHT =

ELEVATION ANGLE OF LINE-OF-SIG
SOLAR ZENITH ANGLE = 68.3

THETA = 59,

T 1606, ON 6/21

D

0.39. 0.80"7

REFLECT. RP/RV0O RO/RVO YCAP L X Y DELYCAF DELL C(850)
1.0 0,39 0.80 71.18 87.58  @.3250 0.3327 -0.:30 ”0.15 -0.00464
0.3 . 0.392 0, 80 67 44 .74 Q,3158 0.3238 -0.24 =G, 12 ~0.003%

VISUAL EFFECTS FOR LINES oF SIGHT ALONG PLUNE

600 Mid at Nenana

VDBNNHIND‘BISTANCE (KM} = . 64.0

o~
o

PLUME-OBSERVER DISTANCE (KM) = $7.6
AZIMUTH OF LINE-OF~SIGHT = 2336.0 -
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2
SOLAR ZENITH ANGLE = 68.5

AT 1400, ON 4/21

THETA LENGTH RP/RyO . RV 7%REDUCED YCAP. L
59- o ,‘
FOR SKY BACKGRDUND: P -
10. Q.39 248,9 0.43 $9.44 84.74
FOR WHITE BACKGROUND:
_ 10, 0.39 249,0 . 0.42 71.35 87,67
- FOR GRAY BACKGROUND: )
" 1Q, 0.39  z48. ? " 0.44 &7.49  85.76
FOR BLACK BACKGRGUND: - C
10. 0.39 248.9 0.45 65.83 84,93

CUNCENTRATIGNS OF AERQSOL AND

600 MW at Nenana

IS

DOWNWIND DISTANCE (KM)

FLUME ALTITUDE (M)
SIGMA Y (M)
SIGMA Z (M)

502-804 COMVERSION RATE=

NOX~-NOZ CONVERSION RATE=
ALTITUDE NOX
(FFM}

H+25

INCREMENT ] 0. 002

TOTAL. AMEB] 0.002
H+i1s

INCREMENT] 0,003

TOTAL . AME] 0. 0032
H

INCREMENT ] Q. 005

TOTAL AME]

0,005

||| L

. 94 o,
549.‘,‘
3891, -
444,
0.0493 PERCENT/HR
0.3485 PERCENT/HR

X Y DELYCAP

PN

0.3196 0,.3313 0.2

0.3253 0,3329
0.3159 ¢©.3288

0.3114  0.3249

GASES CONTRIBUTED BY

Nz NOZ—  NOZ/NTOT  NOZ-/NTOT ey
(FPM) (PPM)Y  (MOLE %) (MOLE %) (PP
0,002 0. 000 7o, 652 3.033 Q. 000
0,002 Q.000 79.200 2284 0. 000
Q. 002 0. 000 759.597% 0. 554 €. Q00
Q. 002 0. 000 21.887 0. &02 0. 000
0,004 0.000 75,493 0,017 Q. 001
0.004 0. 000 =1, 300 0.013 0, 001

BRATIO

0.9992

-0.30
""On 24

-0,22

(UG/M3)

L

LpE

s
-

T R
Ve
BN

~0.0043
-0. 0046,
—o}ooée'
~0.0035"

S04=/8TOT
(MOLE %)

0. 464

15.107

0. 195
3.044

DELX

0.0003
0.9988 .0,0003 .
G.9986 . 0.0003

-i,{_&
. .

LB

C(5%0) BRATIO

G, 0000
;.) 0000
0 OOOf

n.‘\
“1'4

DELY E(LUV)

0.3004
0. 2845
;¢0.2833

’; !'“éta

fueux,

x
LR

PETTI

DELY. E(LUV!

s
T R R Y
L Ay "’ DAL

E{LAR)

0.2162
0. 1973 3
0.1911

. ; |
L

. ‘-1
o Anckge ve - 1\ e

E(LAB)

Sy
R A
#

0 9989 0‘0003 0 0000 0 5035 0. 2130

0,9992 0 0003p 0. OOQO O dOO9 0, 2164

a3
(PPM)

=0.002
Q. oz

-0, 004
0. 038

0. 9986 O 0003 O 0001

0.041
10.273

0.047,
10,279

0,077

10,308

0.9988 o 0003 0, oaoo o zess 0.1957 -

\A ’

O 2826 Q. 1902

FRIMARY BSP-TOTAL
- (UG/M3) (10-4 M-1)

0. 001
Q. 060

0.001
0.059

0,001
0. 059

BSPSN/BSP
A7)

71.024
43.35%

41,926
42,644

‘&-(-'n 1 ‘:’
4~ % \:N.‘l




aae N T 17 . (3 Tt e OSSR Y e 0] o U=y =
“’MB:;H a.oon m::} 0 ncnz‘“ = PR Wﬁll Lt 0. ;.mf T0.024 10,209
;.3 H-23 | ) _ g
;. INCREMENT2 . 0OS 0.004 0.000 75,975 1,895 0. 001 0,017 0. 443 ~0.004 0. 077 0. 00z A3, 090
e TOTAL AME] 0. 005 0.004 Q.000 80. 150 2.054 0,001 0.245 8.74% 0. 034 10,208 0. 060 43,393 |
i 0
; INCREMENT 3 0.004 0.004 0,000 69, 528 7.403 0.001 0.047 1.475 ~0. 004 0.077 0. 00k 8. 02
} 5 TOTAL AMB1 0.004 0.004 0. 000 75,332 &.021 0.001 0.278 9.952 0.034 10,302 0.064 44,591
I B N ) . € W
% : 4 ) J :J, "',~ ‘-‘ff‘;‘:ﬁ;
i ;«" f'-‘.v,“,,' ; . 2:! 4 .
a W i'. .:‘. ¥ .é 4
i) CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX) :
i 5021 0.0761 '
i NOX1 0.0724
<33 PRIMARY PARTICULATE] 0.0072 .
A , 5041 0.0001
= NG31 0.0000
”J :‘: [4
<
y
| o ! PR SN AR '
L aEr - L g,"'“a;, e
- - " ‘_‘ . B . o o, .‘45
} » LR W jb;!; s .
T VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS et
' 600 MW at Nenana
p DOWNWING DISTANCE (KM) = 94,0
; FLUME ALTITUDE (M) = 249,
| PLUME-OBSERVER DISTANCE (KM) = 7A.9
- . AZIMUTH OF LINE-OF-SIGHT = =219.
/ ELEVATION ANGLE oF LINE~HF~«IHHT = 0.2
| SOLAR ZENITH ANGLE =  &2.5 AT 1400. 0N  &/21
- SIGHT PATH 15 THROUGH PLUME CENTER
T
| THETA ALFHA RP/RVO RV ZREDLICED YCAR L X Y DELYCAP DELL  C(S50)  BRATIO DELX DELY E(LUV) E(LAB)
4
| 35,
| 52, 0.21 249.3 Q.29 BL.T7 94,64 O.ZZ48 O.F402 ~0,3F —0.14 -0.0040 0.9974 0. 0005 0.0002  0,4105 0. 2668
L
v




' L e e - O R e Y O e e e 4 —
PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWSR
; OF THE PLUME OF WHITE, GRAY, AND BLACK OFRIECTS
: FOR SPECIFIC ORSERVER-FLUME AND QRSERVER-NEJECT DNIGTANCES
{
" 400 MW at Nenana
}Lf DOWNWIND DISTANGE (KM} =  94.0
, PLUME-OBSERVER DISTANCE (KM) =  74.9
AZIMUTH OF LINE-QF-SIGHT = 219.8
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.2
; - SOLAR ZENITH ANGLE =  68.5 AT 1600, ON 6/21
; THETA = 45,
REFLECT RP/RVO RO/RVO YCAP L X Y DELYCAF DELL C(S50) BRATIN DELX DELY E(LIV)  E(LAR)
RS ® "i‘."‘ .s "
1.0 0.31 0.80 88i1 a "§5.24 0.33204 0.240%9 -0.33 -0.14 -0.0080 0.9978 0. ooou"o 0001 0.3795 0.2499
0.3 0.31 0.80  B84.4%. £93.64 0.3230 0.3379 -0.29 -0.13 ~0.0036 0.9975 = 0.0004. ‘3 050002 - 0.3805  0,246%
0.0 0.31 0.80 92;92~"92 24 0.3197 0.3266 ~0.27 ~0.12 ~0.0035 0.9973 O, 0004 ‘owoooz C0.3R2Z  0.2454
: s ’ el ;5.»:“. 3 R ;,;' Tani ‘.
VISUAL 'EFFECTS FQR LINES DF SIGHT ALONC PLUME
600 MW at Nenana
DOWNWIND DISTANCE (KM) =  96.0. . , . : , N
FLUME-OBSERVER DISTANCE (KM) =  7&.9  ° . ‘ .
AZIMUTH OF LINE-OF-SIGHT = 319.8 . ‘
G?\'ELEVATION ANGLE OF LINE-OF~-SIGHT = 0.2 :
SOLAR ZENITH ANGLE =  48.5 AT 1600. ON 6/21 S
} CXQ.THETA;LENGTH,RP/RVO "RV Y%REDUCED . YCAF L. X Y DELYCAP DELL C(S50) ERATIO DELX DELY E(LUV) E(LAR)
4 ‘ 45, ) “ ‘ “" f}{, | ‘
f FOR SKY BACKGROUND: .
; 11. 0.31 249.3 C.28 8£7.23 94.24 0.3272 0.3406 -0,33  -0.14 -0.0040 0,997, 0.0008 0.0001 0.5395 O0.2553
| FOR WHITE BACKGROLIND:
b 11. 0.21 249.3 0.27 88.3F 95.31 0.3306 0.3411 -0.34 -0.14 -0.0041 .0.9972 0.0004 0.0001 0.3819 0,257
; FOR GRAY BACKGROUND: '
11. 0.21 249.3 0.28  84.47 93.66 0.3231 0.2320 -0,320 -0.1% —-0.0037 0.9975 0.0004 0.0002 0.2804 0.2474
: FOR BLACK BACKGROUND: : :
! 11. 0.2 249.3 0.29 82,81 92,94 0.3197 0.3344 0,28 -0.12 =0.0035 0.9974 0.0004 0.0002 0.23811 0,2461
§ ’CONCENTRATION OF AEROSOL AND GASES CONTRIBUTED EY
i % s, ‘;:4»
E “ I 400 MW at Nenana
. DOWNWIND DISTANCE (KM) = 112.0’
0\ FLUME ALTITUDE (M) = 349,
° SIGMA Y (M) = 4411, . .
SIGMA Z (M) = 480, o,
{ 202-504 CONVERSION RATE= 0.0247 FERCENT/HR !
NOX-NOZ CONVERSION RATE= 0.5%41 FERCENT/HR
ALTITUDE Mo Nz NOZ—  NOZ/NTOT  NOS-/NTOT 02 4= SN4=/STOT 0% FRIMARY BXFE-TOTAL  BEFSN/RSP
VEFM) (FPFM} (FPMY “(MOLE %)  (MOLE %) (FFM)  (LG/MZ)  (MOLE %) (FFM)  CUG/M32) (104 M=1) (%)

-




’ i

..‘ O ¢ o OO T . O e N, 00 CHRR 4o e . oo oG EeRTO. R0, O W) ., —
TOTAL AME] G, Q02 0,002 0. 000 703 0. 000 Q. 252 16,212 0.038 0L 0aL 44, =020
A
: H+1% , ) -
" INCREMENT] 0. 002 0.002 0. 000 70120 2,742 0. 000 0.010 0. 42% ~0. 002 0.04z 0. 001 ) %
; TOTAL AME] 0.002 0,002 . 000 20.350 ‘.509 0. 000 0.242 14.949 0.038 10.274 0.0&0 42,332
o H '
i *NCREMENT] 0.004 0. 003 0. 000 73,054 0.743 0. 001 0. 008 0.328 -0, 003 0. 064 0. 002 54,354
‘} 5y . TAL AMB] 0.004 . 0,003 0. 000 81.390 0.327 0.001 0.240 10,087 0.037,  10.297 0.040 42,967
b 3 ) . ;;‘/ . : '_;‘:':‘g‘_“
| - H-1s S , | o
N INCREMENT 1 0.004  -"0,003 - 0,000 72.897 0.930 0,001 0. 009 0.372 -0.003, nu~ [0, 06 0. 002 57.74%
s TOTAL AMB1 0.004  ° 0.003~  0.000 81.214 1.036 0. 001 0.241 10.131 0.037 % #10.297 0. 040 43.074
e C Prans T i
~ - H-zs )
- INCREMENT] 0,004, 0.003 0,000 70.819 3.493 0. 001 0.021 0.6682 -0, 003 0.064 0,003 76,557
| TOTAL AMB1 0.004 "0.003 0.000 78.900 3.892 0.001 0.253 . 10.442 .  0.037 10.297" 0.0641 44,285
= o -
g INCREMENT1 0.003 0.003 0. 000 44,494 11.28% 0.001 0.063 Z.641 . -0,003 0,046 0.007 20,726
- TOTAL AMB1 0.003 0.003 - 0.000 71.856 12.570 0.001 0.295 12.407 0.037 10,297 0,066 48,096
5 CUMULATIVE SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX) o , !
; -. 8021. 0.1008 o ' L R
. NCIX 3 0.0947
~ PRIMARY PARTICULATE] 0.0105
$041 0. 0002 " . o e
. ‘NO3) T 0.0000 AU o x
’ ~ R LN :
: * . - Ay

) ‘ .
Wiy
- PROL R e
-
.
!
E
i
o
i
!
) 4
- VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
00 MW at Nepana
T L - DOVWNWIND DISTANCE (KM) = 112.0
2 FLUME ALTITUDE (M) = 249,
PLUME-DORSERVER VIwTANFE (M) = RPN
. | )T

L AZLIHTH i TN



B S

FLUME ALTITULE (M)
SIGMA Y (M)
SIGMA Z (M)

S02-504 CONVERSION RATE=
NOX-NO3 CONVERSION RATE=

1

~WiUUwNNIND DISTANCE (KM

el

1~8.ﬂ
349,

4928,
512,

[ LI |

»
i "

ALTITUDE NOX NOZ NGOG~
! ‘ ‘ {(PPM) (EPH) {PFM)
e X "‘. "y , “ y ‘A ‘;

T HE2S s ma 3 '
INCREMENT] 0.002 <3 .002 0. 000
TOTAL AMBJ Q.002 X0, QQZ 0. 000

' H+1S - ‘:’_" . . 4 ' 4 e ,A\ Yy a¥ L , "z
INCREMENT1 . ., G,002 o .0. 002 - 0.000
TOTAL AMB1 - 0,002 " .+-0.002 = . 0.000

H

INCREMENT] 0,003 . 0.003 0. 000
TOTAL AMBY 0,003 - 0.003  0.000
H-ls - T
INCREMENT] 0.0Q3 0.003 0. 000

TOTAL. AMB1] Q.003 0.003 - 0.000
INCREMENTY . -~ 0.003 < .= 0,003° 0.000
‘TOTAL AMBY " '0.008 .- 0,003+ - 0,000

0 : .
INCREMENTI . . 0,003 0.002,. .0,000
TOTAL AMB]  ~ 10;003' ‘;0.002} 0. 000

0. 1039 PERCENT/HR
0.7275 PERCENT/HR

NOZ/NTOT  NOZ-/NTOT

(MOLE %) (MOLE %)
64,200 9. 488
73.497  11.091
68.733 4.133
78.686 - 4,732 . -
70.548 1.584
80, 743 1.813
70.376 1.769
80,567 2.043
68.093 . 4.594
77.953 . . 5,259
£1.223 13.022
70.089

14,908

CUMULATIVE SURFACE DEPUSI*IONISMDLE FRRCTION OF INITIAL FLUX)

S023
N
PRIMARY PARTICULATE]
S041]
N3]

0. 1241«.-«{:
0. 1153
'On 0132

‘o. noos"".‘

0. oooc:'

soz2
(PPM)

Q. 000
0,000

0.000
00 000‘ »

0. 000
0,000

0.000
0.000

0.000
0. 000

0.000
0.000

504= ©04=/5TOT 03 PRIMARY BSP-TOTAL BSRSN/BSP
(UG/M3)  (MOLE %) APPM)  (UG/M3) (10-8 M-1) (%)
3 A P 5
: ‘ﬁ:a”ﬁ%%%
e, . ) E :.:,1 L o 2 TN . N

0. 029 2.163  ~0.002: %1 0,037 6.008 88,929
0.261 18.505 04038 #0.269 0.062  45.280
) i bR i .
¢.015 1,050 ; ~0.002 - 0.039 .. .0.002  79.59
0.247 .. 16,741 ... 0.038 . . 10.271+  0.060.- .43.88
0.012 0.565  ~0.003 0.057  0.002 47,723
0.244 11.790 7 0,087 . 10.289 - 0Q.060 43,435
0.013  0.614 © -0.002 0,057  0.00Z - &9.509
0.245  11.840 0.037  10.28% 0.060 43,538

W ) ” ’ - [P ot ,": "(_.".-‘;:“ e 5 - .\ ‘ .. ’
» . - 03 . R, <
0.025': - 1,179  70.008.°". 0.057 ,»o cos'q;~ei,41e
0.257.. .. 12.413 : 0.037 . 1. 10,289 " ; 10,062 - 45,704
0.065 . 3.108 .. «o 002_,,m 0,057 ., 0.008  92.019
0.297.  14.362 "% 0.038 . 710.289 .1 0,044 ', 48.332

‘ N “*faT: f.:l;;.m},< ;,,ﬁ;j;:iﬁ” Lo




I BT . S e e
e VISUAL EFFECTS FOk HORIZONTAL SIGHT PATHS
P : 6400 MW at Nepana
§9 DOWNWIND DISTANCE (KM) = 128.0
! . PLUME ALTITUDE (M) = 349,
)V + ) - PLUME-OBSERVER DISTANCE (KM) =  &5.9 .
£ oM AZIMUTH OF LINE-QF-SIGHT =-%:295,4 : :
ELEVATION ANGLE OF LINE-GF-SIGHT = 0.3 . A
e SOLAR ZENITH ANGLE = '68.5! . AT 1400. ON &/21
b SIGHT PATH IS THROUGH PLUME, GENTER
; =i ’ AN .
fm:)» | THETA ALPHA RP/RVO - RV Y%REDUCED YCAP L X Y DELYCAF DELL C(S50) BRATIO  DELX DELY E(LUV) E(LAB)
] 26- * . - < : #’ T [ _‘ Y
O 83. 0.26 249.3 0.27 125.49 109.11 0.340¥ 0.3522 -0.28 -0.09 -0.0028 0,9958 0.0005 0.0003 0,4801 0.29%1
. k
.t"’;:,‘ O . ’ . " . s *
}O ge
: B e . . L o . . 7 ‘
3 O :  PLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS : oL e Car e R e e
; OF THE PLUME OF WHITE., GRAY, AND BLACK OBJECTS . T A "
5 FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OEJECT DISTANCES
.
g :
\ 600 MW at Nenana .- . - .
e EREER S | . S ’ Do ey
: DOWNWIND DISTANCE (KM) = 128.0 . , sooLrt S T
o PLUME-OBSERVER DISTANCE (KM) = 65.9
™ AZIMUTH OF LINE-OF-SIGHT = 295.4

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.3 . S S . o
1 SOLAR ZENITH ANGLE =  68.5 AT .1600. ON 6/21 ( R A SR o
i~ THETA = ze. : T |

222

g REFLECT RP/RVO  RO/RVO veap T H L X Y DELYCAP DELL C(S50) BRATIO E(LUV) E(LAB)
I .o,
3 1.0 0.26 0.80 ' 126,48~ 109.44 0.3448 0.3523 -0.28 -0.09 -0.0024 0.9942 0.4488 0.2807
; 0.3 0.26 0.80  122.72. 108&.153 0.3399 0.3505 -0.24 -0.03 -0.0021 0. 9958 0.0005, 0.0003 &.4415 0.2868
s 0.0 0.2¢4 0.80 121.11 107.64 0.3377 0.3496 -0.22 -0.08 —0.0020 0.9956 0. 0005 0.0003 0.4477 ©.2899
-
S VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
600 MW at Nepana
: DOWNWIND DISTANCE (KM) = 123.0
it PLUME-OBSERVER DISTANCE (KM) = 45,9
i AZIMUTH OF LINE-OF-SIGHT = 295.4 x
o4 ELEVATION ANGLE OF LINE-CF-SIGHT = 0.3
SOLAR ZENITH ANGLE =  AZ.S AT 1400. ON  &4/21
THETA LENGTH RF/RVO RV %REDUCED YCAP L X Y DELYCAP DELL  C(S50)  BRATIO LELX DELY E(LUWY) E(LARH}

-
25,




wg SORER Fin £ # W . {

: _ﬁ - . LI . T AT T VT LG o | 1 O . 7 s+ 00 a0 O O, Ayt 0. BT
AR FOR WHITE BACKGROUND: e i - ~
| 12, 0.26 249.4 0,25 126.58 109,47 0.3450 0,3524 ~0.11 ~0.002% 0.99&8 0.0005 O.0002 ©0.4540 0.2
s FOR GRAY BACKGROUND: 7 | |
A 12, 0.26 249.4 0.2& 122,70 108,18 0.2400 0.3505 -0.31 -0,10 -0.0027 0.9961 0.0005 0.0003 0.4626 Q.2909
' FOR BLACK BACKGROUND? |

12. 0.26 2494 0.26 1%1.04 107.61 0.3I77 0.2496 -0.29  ~0.10 ~0.0026 0,990 0.000S5 0.0002  0,46461 0,29

) \° . HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 1.0 KM

.!t; .' ;'«:"?»S‘ "-"}"‘. . egé"x& 1:“)‘ !
33 N PARCEL LocAL Uz-ro~so4~ CONVERSION RATE (%/HR) NOX=TO~-HNO3 CONVERSION RATE ¢7{H3f'%3;
A AGE TIME
R R (HR) . | "ﬂ+2s “He18 H H-1S H-28 0 H+25 H+1S H H-1S H-28 . ﬂW* %
P 0.1 . 1600 . 6.00.-0,00 0.00 0.00 0.00 0.00 9.00 0.00 0,00 0,00 .0.00 0,00
:’j "‘ - ‘ - ' t .
’3 - * " - - ‘1. -Ar; - »’ -~ - b £ d v
P v
;} "; < . : y . LR ! . 1‘ l:‘ ' ﬁ ty . o
i . - T : & :
.
i - HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 2.5 KM~ = A f“fg‘,-j’~‘} e e DT A
. <bl PARCEL LOCAL S02-T0-S04= CONVERSION RATE (%/HR) NOX-TO~HNO3 CONVERSION RATE (%/HR) '
| AGE TIME . o ,
W (HR) H+2S H+18 H H-18 H-28 © H+2S H+1S H H-18 H~2s o 5
' S, .
| 0.1 1555 0.00: Q. 06 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 O, oowuo oo P A T A
Lo 0.1 1600 0.00.7 0, 00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.90%°2,45;
294 . ‘-t % B
: .i' .
?"l -
i.‘l i
#
Bk HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 5.0 KM
PARIZEL LOCAL SO2-TO-E04= CONVERSION RATE (%Z/HR) NOX=TO-HNDE CONVERZION RATE (Z4/HR)
AGE TIME
(HR) H+25  HH1S H ,H-1E H-2% H+25  H+1s H H-15  H-2% O
: 1 b R l; 8 ol Y,




_ HISTORY NF PLUNE FARCEL

AT TIFNWTNTE DT STANCE = &7, () 1o

AR 2 - ‘ i
i ::3"-,:,‘ 2o
I T T T T T, R ) T, T o T o oo Y, G o R e ey meY BT
: ; R O, 1600 Q.00 D,00 Q.00 0,00 O.00 0,393 0.01 0,00 0,03 0,00 0,01 2.65
.
i
Tk Ry
j 4 {" u.‘ i. ,\:}. 1‘{
iy -’:‘i“w}'?'. X ;}- .
o BT TR .
é T &
beroe HISTORY oF PLUME PARCEL AT DONNNIN STANCE = 10.0 KM P )
Raomd ;’ ’
f) PARCEL LOCAL S02-TO-=504= CONVERSION RATE (%/HR) NOX~TO-HNDO3 CONVERSION RATE (%/HR)
, AGE TIME _
' (HR) = H28 H+1S§ H H-18 H-28 0 H+2S H+iS H H-18 H-28 0O - . -
: 0.1 . , 152 0.00 0,00 0,00 0,05 0,00 0.00 Q.00 Q.60 0,00 0.06  0.00‘;0.00' ;; 5 . - .
oy 0.l 15326 G.00  €.,00 0.0¢ 0G.00 0.00 0.45 Q.00 Q. 00 0.00 0. Q0 0.00 3.19
. 0.3 1544 0.00 0,00 0.00 0.00 0.00 0.43 0.01 0.60" 0.00 0,00 0.01 2.98
- 0.5 . 1&00 . 0.0 G.¢0 0.00 0.00 0.¢1 0.38 0.05 0. OO;ﬂO 00 C.00 0.05% 2,65 .. Y .
S : “\ e, T g v «
‘ . . ) . . » £ - (, ; ’ R :‘ ﬂll: ¥ '
hd
) .‘*J ’ ‘ Lo o W
S - - . e o0l caen il G o
P.) s
B B . | - . . i
;9 ’ HISTORY OF PLUME PARCEL ﬁT'DUNNNIND;DISTANCE = 64,0 KM . . ‘
¢ ' ’ . S . a‘?!gl:l..,t"g..ll,.~,c
. (R %ﬁ’ .
v PARCEL LOCAL T 802-TO-S04 CONVERSION RATE (%/HR) NOX-TO-HNOF CONVERSION RATE tzzua{,
o AGE TIME SN SN R5Y
L (HR) H2S ~ H¥1S H H-18 H-28 © H+28 H+1S H H-1S8 H- 23“‘ﬁg L
Dy -
§ 0.1 1243 0.00 0,00 0.00 0.00 0.00 .00 Q.00 0,00 0,00 0.00 0.00 0.00
0, 0.1 1242 Q.00 0,00 Q.00 0.00 0,00 0,55 0.0 Q.00 0,00 0.00 0,030 23.84
;‘ 0.3 1255 0,00 0,00 0.00 0,00 0,00 0.52 0,01 G.00 0,00 0,00 0,01 3.44
i 0.5 1211 0.01 0,00 0.00 0,00 0.01 0,47 0,06 0,01 0,00 0.01 0.06 2,31
I, 3.3 1500 0.03 0,00 0.00 0,00 0,02 0,05 Q.21 0.02 0.01 0.02 0.19 0.438
‘ ¥
.E
:j"'l
|
SA {,4;
a1




B
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FORCEL LOTAL S02-TO-S04= CONVERZION RATE (%Z/HR)
AGE TIME
(HR} H+28 H+1% H H-18 H-2< 0
0.1 11032 Q.00 0.00 0.00 0,00 0,00 0,00
0.1 1103 0.00 Q.00 0,00 0,00 0.00 1.9
0.3 1114 0.01  0.00 0.00 0,00 0.01 . E7
0.5 1131 .04 0.00 0,00 0,06 G,048 1.20
3.3 1420 .15 0,02 0.01 0,02 0.14 0,27
5.0 . 1400 : Qe tb *0.09  0.0% 0.05 0.05 0.05

i?fj$‘ﬁ; )
. ‘i"’ ',;f"a_‘-f

HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 112.0 KM

-

PARCEL LOCAL S02-TO-SN4= CANVERSION RATE (%/HR)
AGE . TIME _
(HR) . H+2S H+iS H H-1& H~-28 0
0.1" T 1013 - 0.00. 0.00 0.00 0.00 0.00 0.00
0.1 1018 0.00 0,00 0.00 0.00 0.00 2.&0
0.3 1026 0.01 0,00 0.00 0,00 0,01 =2.57
0.5 1041 0.06 0,01 0.00 0.01 0.06 2.52
3.8 1330 0.22 0.02 0.01 0.03 0.20 0.41
5.0, 1510 C.47 0.28 0.15 0.15 0.15 0.16
5.8 - 1600 0.17 0.14 0.0% 0.08 0.09 0.0%

.
L]
.
oy 2
*
. -1f:‘
4
S s
-~ : -

HISTORY OF FLUME PARMCEL AT DOWNWIND DISTANCE = 128.0 KM

FARCEL Lacat. S02-TO-204= CONVERSION RATE (%/HR)
AGE TIME
(HR) H+2% H+1g H H-12 H-2g 0
0,1 Q2E 0.00 0.00 Q.00 0.00 0,00 0.00
0.1 28 .00 0,00 0,00 0.00 0.00 2.70
0.z pUs 0.0Z2 0.00 0,00 0.00 0,02 2.9
Q.5 P51 Q.07 0,01 Q.00 0,01 0,07 2.468
.3 1240 0.24 0.02 0,02 0.03 0.22 0,44
5.0 1420 0.7 0,40 0,22 0.22 0.2 0.25
5.8 1510 0.32 0,27 0,16 0,16 014 0,12
b7 1400 0,19 0,17 Q.10 0,10 0.1t O.12

NOX~TO~HMZZ CONVERSITON

H+25  H+18
Q.00 Q.00
Q.01 0,00
0,07 0,01
0.30 0.03
1.02  0.173
1.09 0,45
NOX~TO~HNO3
H+2S  H418"
0.00 0.00
.02 .00
0.10 0.01
0.4 0,05
1.52 0.20
3.3 1.96
1.20 1.1
NOX=TO-HNO:E
H+2S  H+1S
0.Q0 0,00
0.02 0.00
.11 .01
Q.47 0,05
1.48 O.23
4,20  2.82
2.32 1.1
PG TR A 1

0.73

H H-1%
0.00 0,00
Q.00 0,00
0,01 0,01
0.0z 0.03
Q.04 .13
0 . 35 (’ - «..'s.'
CONVERSION
H H-18
'0.00 0.00
Q. Q0 0,00
0.01 0,01
C.02 0,05
0.10 .20
1.06 1.04&
0.59 G.59
CONVERSTON
H H-1s
0.00 0,00
Q,00 0,00
0.01 0.01
0.02 Q.05
0,11 O.22
t.52 1..82
1.12 1.12

0.73

RO R O T T T T e e e e e e

RATE (%/HR)

0.00
.01
Q.07
0.320

Q,95
0.35

I

0
1
17
1

Q
e
]
2
a2
&

0.
2.
P ('
2.4
1.8
0.3

RATE (Z/HR)

H-2S.

0.00..

0.02
0.10
Ql 44
i.42
1.08
Q.61

P
o )
‘s
. .

RATE (%/HR)

H-2<

0,00
0.02
0.11
0.47
1.56
1- \J

1.15
Q.75

O

Q.00
18.92
1,86
13- 7/'

2.2

1.72

1.2

O.a3

Vo s
0.00 .. . .-
18.17
17.98
17.64
2.89 -
1,15~
A g 0. 65

S

ﬁ“"x -
. £0

M’S—«E» ‘




FLOT FILE VERIFICATION
(URSERVER-BASED DATA
SKY BACKGRNOUND

lp.

3 2 c 4 5 & 7 &
e DISTANCE (KM} léﬁ.q‘-3;€" 5. 10, 44, . 96. 112.  128.

i REDUCTION OF VISUAL AN T
| RANGE (%) 0.792." 03841 0.9%1 1.309 0.430 0.287 0.273 0.288
H BLUE-RED RATIO Lo ‘ o ' o ,

) © . 1.000 1,000 1.060 1,000 0.999 0.997 0.996 0.996 .. . o e . v

¥ PLUME CONTRAST AT
g 0.55 MICRONS . -0.002Z -0.00% ~0.004 ~0.005 —-0.004 -0.004 ~-0.003 —0.002 .
' PLUME PERCEPTIBILITY _ L
g DELTA E(L*A#B%) . 0.095 0.13¢ -0.186 0.237 0.229 0.267 0.285 0.299 . . S S, Dl -
:j: . i _o'
; WHITE BACKGROUND . : S . - A
i NX . 2 s 4, 5 & 7 8 " oL e
" DISTANCE (KM) 1. 3. &, 10. 54, 96. 112.  128. ‘ - ‘
J A .
; ¢ REDUCTION OF VISUAL e C eme e
}9 4 RANGE (%) 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0,000 B IR S
- @\ BiuE-Ren RATIO . : : ~ o A i ol S ,
} 1.004 1.002 1.002 1.001 0.999 0.998 0.997 0.99&
K
; PLUME CONTRAST AT . b .
. 0.55 MICRONS -0.003 -0.004 ~0.005 -0,006 -0.005 —-0,004 —0.003 -0.002 I | . :
‘ ‘ . ! : 1 Tt ' P * s S
§ PLUME PERCEPTIBILITY Coew ; ) :
] DELTA E(L#*A#*Bx*) 0,125 0,155 0.208 0.259 0.214 0.250 0.247 0.281
i . R o .
o GRAY BACKGROUND SR -
i o
g NX i z 3 ., 4 5 & 7 &
* DISTANCE (M) 1. . s, 10. 64, $6. 112, 128,
|
g REDUCTION OF VISUAL
I RANGE (%) Q.000  0.000 0,000 0.000 0.000 0.000 0.000 O.000
BLUE~-RED RATIO i
h 1,000 1,000 1,000 1.000 0.999 0,997 0.996 0,994
i PLUME CONTRAST AT
i . 0.55 MICRONS =0,201 ~0,002 ~0,003 -0,004 ~0.004 0,004 —-0.003 =0, 002
FLUME PERCEPTIRILITY
DELTA E(L*A#Es) 0,052 Q.028  0.127 0,148 0197 0.244 O.26% 0,987
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BLACK BACKGROUND
NX
DISTANCE (KMj

3 - 4 5 - 7 g
S. 10, &4, 96, 112, 128,

REDUCTION OF VISUAL ’ ) : ’
RANGE (%) ~,0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000

BLUE-RED RATIO
0.998 0.999 0.999 G.999 0.999 0.997 0.996 0.994

-

PLUME CONTRAST AT
G.55 MICRONS 0.000 ~0,001 —-0.002 -0,003 ~0.004 —-0.003 ~0.003 ~0.002

PLUME PERCEPTIBILITY .
DELTA E(L%A*B%)  0.061 0.074 0.101 0.135 0.191 0.246 0.271 0.298%:
* - N . I
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EMISSIONS SOURCE DATA
ELEVATION OF SITE =

NU. OF L'N;TS = - 8’,- 1y

. e
E

STACK HEIGHT = ».65.. FEET

e ge:

" sas tired 3

0. FEET MSL

gttt e . -

Hel

Q. METERS MSL

#2047 METERS
3'; 34

350. F
450. K

370.42 CU M/SEC

" FLUE GAS FLOW RATE =3.%1785000. CU FT/MIN
FLUE GAS TEMPERATURE =

- FLUE GAS OXYGEN CONTENT =

502 EMISSION RATE (TOTAL) =

NOX EMISSION RATE (TOTAL.AS NO2) =

- -
.

PARTICULATE EMISSION RATE

(TOTAL) =

3.0 MOL PERCENT

.
‘
¥
-
4
* -
-
®,
ox
- .
4
1 C3a

- 0.33 TONS/DAY
3.44SE+00 G/SEC

12.40 TONS/DAY
1.323E+02 G/SEC

0.350 TONS/DAY

S5.250E+00 G/SEC .
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~i : METEOROLGGICAL AND AMBIENT AIR QUALITY DATA

P WINDSPEED = 5.0 MILES/HR
) | 2.2 M/SEC
P PASQUILL~GIFFORD-TURNER STABILITY CATEGORY D G o fd
£ ’ ‘ * ) R .""* 0 : a ‘i”‘l
N LAPSE RATE = 1,00° F/1000 FT . EA
R : 1.823E-03 K/M iy an
; ‘ . vl . THPY et HH
P ' POTENTIAL TEMPERATURE LAPSE RATE =  1.162E-02 K/M B
i AMBIENT TEMPERATURE = 50.0 F . o o .
R 283.2 K

RELATIVE HUMIDITY = 75.0 %

v MIXING DEPTH = 1000. M o | | e

J AMBIENT PRESSURE = 1.00 ATM " ~

4 ETICAN .

~ BACKGROUND NOX CONCENTRATION = 0.005 PPM o | L . R /

y . '~ BACKGROUND NOZ CONCENTRATION = .~ 0.004 PPM t T e T e

. BACKGROUND OZONE CONCENTRATION = 0.040 PPM ST T S

4

: BACKGROUND SO2 CONCENTRATION =  0.003 PPHM . . B

» ' BACKGROUND COARSE MODE CONCENTRATION = -0.2 UG/M3 _ Co LT o .

; ‘ig BACKGROUND SULFATE CONCENTRATION = 0.0 UG/M3 ' LT -

| | BACKGROUND NITRATE CONCENTRATION = 0.0 UG/M3 . o .

¢ BACKGROUND VISUAL RANGE = 350.0 KILOMETERS ST e 3

; SO2 DEPOSITION VELOCITY = . 1.00 CM/SEC ’

4 . S

| NOX DEFOSITION VELOCITY = 1.00 CM/SEC

o COARSE PARTICULATE DEPOSITION VELOGITY = 0, 10CM/SEC, /

% SUBMICRON PARTICULATE DEPOSITION VELOGITY = 0.10 CM/SEC

| AEROSOL STATISTICS

’ BACKGROUND BLUME .

ACCUMLILATION COARSE ACCUMULATION COARSE

, MASS MEDIAN MODE MODE MODE MODE \
™ RADILS
| MICROMETERS 0. 140 2.000 0. 100 1.000 |

i \ 3

GEOMETRIC «
| STANDARD
Z DEVIATION 2,000 2,200 2,000 2. 000
PARTICLE

DENTITY




>
”
X
e

N e

MO D
DAFDOUN- R
OSo0000UMO

AZIMUTH
269.2

286.1
262,46
244.5
233.7
227.2
224.1

WIND DIRECTION (DEGREES)

-

-

- RP
60.5
&61.4
62.8
65.8
4.6

“137.6
193.6
. 242.2

P
-

SIMULATION IS FOR -1600. HOURS ON 6/21
SOLAR ZENITH ANGLE: (DEGREES) = &9.9%
SOLAR AZIMUTH ANGLE (DEGREES)

ALPHA

57.2
56.0
54,1
S0.6

=
Ky PR

21.7

15.2

12.1

2.0

GEOMETRY OF USER-SPECIFIEDR PLUME-OBSERVER-SUN ORIEHTATION

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

THETA

23.7
24,4 .

25.5

27.%
42.0
5i.S
57.4
40.3 .




1
1
\
i

o

o~

ACCUMULATIGN MODE
MASS RADIUS SIGMA
0. 1400E+00 Q. 2000E+01

BTARAY =0.1142E-01
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BSCAT.S55/MASS
0. 1072E-01

'\WWWWWWW

BACKGROLUND LDNDITIHNQ

COEFFICIENTS AT 0.55 MICROMETERS .,
BTAAER =-.85242E-04

COARSE PARTICLE MODE
MASS RADIUS SIGMA
Q. 3000E+01 2200E+01

1./KM
ABSNO2 =0, 1304E-02

BSCAT.S5/MASS
0.3342E-03

BTABAC =0.1118E-01

FRIMARY PART.ICLE MOLE
MASS RADIUS SIGMA
0.1000E+01 0. 2000E+01

BSCAT.55/MASS
0. 1052E-02
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W R el R e T B e e e e e Gead
IHITIAL PLUME RISE AND DILUTION AND NITROGEN DIOXIDE FORMATION

W -

1540 MW gas fired at EBel

X PELTA H u - W ¥ STEMY TEMP az NO2~-NO RATIG NOX NG NO2T S02 FARTICULATE
- {SEC) M? {M} (M/S% {M/75) (M35} (M) (k) MO P ECIIL ACTUAL  (PPM) (PFM)  L{PFM) (PPM) UG/M3
0. 0.0 0.0  5.21 20,10 20,10 ¢.0 449,83 3.0 2.8E+02 2,7E-0% 35.817 30.816 Q.001 0.674 2,67E+03
o] 10, 52.1 42.9 | D.21,.. 1.48 5.47 10.2 294.,4 19.7 B.3E+05 1.7E~04 2.422 2.422° . 0.000 0.046 1,.81E+02
T 2 20, 104,11 69.7 MG, 21 - 1.35 3.33 16.2 2237.4 20.3 1.1E+06 2.8E~-04  0.955 ‘0,954 j:0.000 0.0183 7.13E+01
W?D 30, 154.2 $1,.4 4B, 21 -39 5.24 21,3 285,7 20,7 1.3E+06 3.3E-04 0.556 0:.5564": 0,000 0.010 4.15E+01
Ly f 40, 203.2 110.7 ’55,213: .03 D32 2.7 284,.9 20.8 1.3E4+06 3.LE-04 0. 320 p.SBQ,}"O.QOO 0.007 2,83E+01
e : q0. 260.3 128.5 * .B.20 7« t.ud S.20 29,92 284.5 20.8 1,.3E+046 3.8E-04 0.222 ﬁ%QBZ?ﬁU0.000 0.005 2,11E+01
” '-Qij o0, 2i2.& 145.1 5.21 Q.95 5.29 22.7 284.2 20.8 1.2E+06 3.9E-04 0.222 0.222 0.000 0.0084 1 ,465E+01
I3 70, 344.4 160.8 @ S5.21 0.9C 5.2 87.4 284.0 20.9 1.4E+04 4,.1E~04 0.181 0.181 0.000 0.003 1,35E+01
; an. a16.4 1758.7 S.21 2,886 5.28 40,9 283.9 20.9 1.4E4+06 4.2E-04 0.i51 . 0.151 0.000* 0.093 1.13E+01
. 20, 3.5 i846.2 .21 C.83 5.27 43.3 283.8 20.9 1.4E+06 4.2E-04 0,135 0.135 0. 000 0.003 1.01E+01
1~ 108, E20.6 186.2 ~ 5.2 0.80 .27 43.3 zez.8 20.9 1.4E+046 4.3E-04 0.135 Q.135 0.000 C.003 1,01E+01
o 21Q. 572. 6 186.2 5.21 0.7 S.26 43.3 283, 8 20.9 1.4E+04 4.4E-04 0.135 0,135 0. 000 0.003 1.01E+01
\ e 120, 624.,7 - 186,32 w.21 Q.73 .26 43.3 283.8 20.9 1.4E+06 4.5E-04 0.135 0.135 0.000 0.003 1.01E+01
T ) ;) 130, &76.7 86,2 . 5.21 0,73 5.26 43.2 2831.8 20.9 1.4E4+046 4.5E~04 0.135 0.135° 0.000 0,003 1.G1E+01
& ? 140, 728.8 0 186.2 5,21 .72 5.25 43.3 . 283.8 20,9 1.4E+056 4,.4E-04 0.135 0. 139 0,000 0.003 1.01E+401
[ - 180, 780,38 186.2 §5.21 0.70 5.25 43.3 283.8 20.9 1.4E+06 4.7E~04 0,135 0.135 0.000 0.003 1.01E+01
}J 140, 8R2.9 18&4.2 §5.21 0.69 5.25 42,3 283.8 20.9 1.4E+06& 4,7E-04 0.135 G.135 0,000 0.003 1,01E+01
i 17a. 284.9 184.2 5.21 0.67 S5.25 432. 3 283.8 20,9 1.4E+04 4.8E-04 0,135 0.135 . 0.000 0.003 1,01E+0}
T 180, 937.0Q 184.2 . 5.21 0.566 5.25 43.3 282, 8 20.9 1.4E4+04& 4.9E-04 0.136 0.135 - 0.000 0.003 1,01E+01
i 190, FBL.0 184.2 3.21 0.65% 5.25 43,3 2832.8 20.9 1.4E+046 5.0E-04 0,136 0.135 0. 000 0.003 1,01E+01
< - B - S+ ae e ’ [ .. PN .
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i
| CONCENTRATIONS OF AEROZ0L AND GAZES CONTRIBUTED BY

;ﬂ : 1540 MW sas fired at BRel
‘%} DOWNWIND DISTANCE (KM) = 1.0 ’
B FLUME ALTITUDE (M) = 206,
oy SIGMA Y (M) = 75.
- } lé'«) SIGMA Z (M) = 25, )
£02-534 CONVERSION RATE=_.™ | .0,0000 FERCENT/HR G e
; NOX-NO3 CONVERSION RATE='[‘ . * 0.0000 PERCENT/HR : SRS
: ,."1 . " ' B ‘,, ,’3"" ';.‘ ‘-r .
F) ALTITUDE NOX ' 'NO2 N&—-  NOZ/NTOT  NO3-/NTOT SOz S04= C0O4=/STOT 03 4"\, PRIMARY ESP-TOTAL BSPSN/ESP
. (PPM) . (RPM). » (PPM) (MOLE %) (MOLE %) (PPM)  (UG/M3) (MOLE %) (PPM).... LUG/H3) (10-4 M-1) (%)
R H+25 | .
N INCREMENT 3 0.103 . 0,036 0.000 24,615 0. 000 0.002 0.000 0. 000 -0.036 7.488 0.081 . 0.000
iy TOTAL AMB] 0,108 0.040 0. 000 36.907 0.000 0.005 0.000 0.000 0.004 7.530 0.080 0.000
' H+1€ |
"y INCREMENT]  0.461  0.039 0. 000 &. 550 0.000 0.009 0.000 0.000 -0, 039 34,453 0. 343 0. 000
o TOTAL AMB] 0.466 0.044 0. 000 9.360 0.000 0.012 0.000 0.000 0.001 ' 34.29% 0.362 0.000
- H . - '
ot "NCREMENT ) 0.7561 0.040 0. 000 5.247 0.000 0.014 0.000 0. 000 ~0.040 56.804 0.59% 0. 000
| {OTAL AMBI 0.76& 0.044 0. 000 5.762 0. 000 0.017 0..000 0.000  0.000 56.4647 = 0.598 0. 000
i H-1S o B “ asa a
‘ INCREMENT] 0.461 . 0,039 0.000 8.550 0. 000 0. 00% 0. 000 0.000 .. =0.039 . 34.453 . 0.363 . 0.000
i TOTAL AMB1 0. 446 0.044 0.000 9.340 0.000 0.012 0.000 9,000 0,001 34,296 0,362 0.000
T
: H-28 ” .
- INCREMENT] 0.103 0.034 0.000 .| 34.615 0. 000 0.002 0. 000 Q. 000 -0.0364 7.688  0.081F . 0.000
iJ cib TOTAL AMB] 0.108 0.040 0.000 36,907 0.000 0.005 0.000 0.000 0.004 . 7.53¢. = 0.080 0.000
'31 V c) o . » .4 . Ve
e (O INCREMENTI 0.000 0.000 © 0,000 0.000 0. 000 0. 000 0.000 0. 000 0. 000 0. 000 0.000 0. 000
: TOTAL AMB1 . 0.005 0.004 0. 000 £4.141 0.000 0.003 0. 000 0.000 0.040 ~0.157 ~0. 001 0.000
Yo
. i“ ‘ . - - 5,‘{‘:!.;\ ,?::,4‘
! CUMULATIVE SURFACE DEPOSITION, (MOLE FRACTION OF IMITIAL FLUX) =f{;;$§if .
f Lol s iy
fur 021 0.0000 : T
: NOX1 0. 0000
! PRIMARY FARTICULATE] 0.0000
(= €047 0. 0000

NDQz] 0. 0000
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1540 MW =2as fired at Bel

DOWNWIND DISTANCE (KM) = 1.0
PLUME ALTITUDE (M) = 20&.

PLUME-ORSERVER DISTANCE (KM) = 60.35
AZIMUTH OF LINE-OF-SIGHT = 269.2

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE = 69,9 AT 1600. ON &/21
- SIGHT PATH IS THROUGH PLUME CENTER A
RS B
THETA ALFHA RP/RVO RV *%REDUCED  YCAP
24, ]
. 857. 0.7 847.4

0.73 79.93

-

VISUAL EFFECTS FOR HORIZONTAL SIGHT FATHS

?1.64

- .

ey a Pt

e ] iR 4 e e

X Y DELYCAP  DELL C(550) rsmnff’s;zi,.,,,’1 DELY E(LUV) E(LAB)

0.33%4 0.3509  0.87  0.39. 0,0051 .0.9633 0.0018 0,0009  1,3426 0.8870

wom e




»
W
ia

4

¢ | AZIMUTH OF LINE-OF-SIGHT =''-24%.2
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FLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS
ANDI BLACK CBJECTS
FOR SPECIFIC OBSERVER-PLUME AND OBSERVER-OBJECT DISTANCES

OF THE PLUME OF WHITE,

GRAY,

1540 MW sas fired at Be)

e

DOWNWIND DISTANCE (KM) =
PLUME-~OBSERVER DISTANCE (KM) =

1.0
60.5

ELEVATION ANGLE OF LINE-OF-SIGHT =
SCLAR ZGENITH ANGLE =
THETA = 24,

051 *
49,9 2% AT" 1600, ON 6/21

N .
LT LN . w&.

REFLECT &P/RVO RO/ZRVO

Y

YCAP L - X
86,95
43.10
52.88

0,29
0,29
0.29

0.17
0.17
0.17

94.72  0.3537
81.51 0.,2158

1.0°
0.3
0.0 77.82 0.2920
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0.0171
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*+ "DELX ¢ E(LUV)
- 0.0012
0. 0026
0.0037

BRATIO | E(LAB)
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
1540 MW gas fired at Bel
DOWNWIND DISTANCE (KM) = 1.0
PLUME~-OBSERVER DISTANCE (KM) = 60.5
AZIMUTH OF LINE-OF-SIGHT = 269.2 : R
& 7 ELEVATION ANGLE OF LINE~DF—SIGHT 5 0.1 . . 4 , ; e
i - SOLAR ZENITH ANGLE = 69,9 AT 1600, ON .-&/21 % ;ﬂfgﬁfz ,
*k) THETS& LENGTH RP/RVO RV :%4REDUCED YCAP L X Y DELYCAP DELL. C(550) BRATlﬂugg_ ELX DELY E(LUV) E(LAR)
e T Fhi L ad
,Afg 24, B S 5 ﬁu%;
~,»}3 . FOR SKY BACKGROUND: , o : : 7
§ Q. .17 347.5 Q.70 81.71 92,45 0.,3332 0.344) Q.97 0.42 0.0104 0.9677 0.0015 0.0009 1.1688 0.8080
. FOR WHITE BACKGROUND: . . .. L ’ , -
X, Q. 0.17 2347.7 0.65 89.52 95.80 0Q.3477 0.3494% 0.84 0.35 0.0085 0.9825% 0.0011 G.0007 0.9197 0.L379
?’ " FOR GRAY BACKGRDUND'
Bl : O .17 344.9 Q.88 &5.01 84.50 0.3099 0.3252 1.24 0.64 0.0175 0.9518 0.0024 . 0.001&6 1.7253 1.1771
- FOR BLACK BACKGRDUND' ) ' h . ‘
f’ Q. 0.17 344,484 1.03 $4.50 78.77 0.2862 0.3100 1.42 0.83 0.0236 0,9071 - 0.0036 0.0023' 2.2829 1.5478
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DOWNWIND DISTANCE (KM)

i

 CUNCENTRAT IUNS:

SO e s o s

OF AEROSOL AND GASES CONTRIBUTELD BY

1540 MW sas fired at Rel

PLUME ALTITUDE (M)
SIGMA ¥ (M)
SIGMA Z (M)

$02-804 CONVERSION RATE=
- NOX-NO3 CONVERSION RATE=

= 2.5
= 206.
= 164,
= &1,

ot
, %#'NOZAI‘

. 0.0001 PERCENT/HR
- xx*  0.0005 FERCENT/HR

ALTITUDE NOX ) : NOZ-  NOZ/NTOT
(FPM)  %(BPM)":  (PPM) (MOLE %)
H28 oL
INCREMENT 3 0.027 0.01% 0.000  71.140
TOTAL AMBY . Q.032 0.024 0.000  73.143
H+1s
INCREMENT 1 0.123  0.037 0.000  29.820
TOTAL AMB1 . 0.128 ©  0.041 0.000  31.945
INCREMENT] 0,202 0.038 0.000  18.944
TOTAL AMBI 0.207 0.043 0.000  20.535
H-15 S
INCREMENT] . ~0.123 0.037 - 0.000  29.820
TOTAL AMBI  .0.128 - 0.041 0.000 - 31.945
H-28
INCREMENTI  .0.027 . 0,019 0.000  71.139
TOTAL AMB1- " 0.032 - 0.024 0,000  73.142
9 . | i
INCREMENT1, 0.001 0.001 0.000  2.444
TOTAL AMB1 Q. 006 0. 005 0.000  83.77&

&

NOZ--/NTOT
(MOLE %)

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0. 024
0.007

CUMULATIVE SURFACE DEPGSITIUN:X”OLE FRACTION OF INITIAL FLUX)

s02]
NOX 3
FRIMARY PARTICULATE]
=041
N3]

0. 0000 ;
0.0000
0.0000
0. 0000
Q, 0000

S0z
(PPM)

0.001
0.004

0,002
0.005

0.004
0,007

0. 002
0. 005

0. 001
0.004

0.000
Q.00

S04=
(UG/M3)

0. 000

0,006
0.000

Q. 000
0,000
' 0.000
0.000

0.000
0.000

0.000
0.000

S04=/5TQT :
(MOLE %) T(UG/M3) (10-4 M-1)
0.000 2.085 0,022
0.000 . 1.898.  G.021
0,000 . =0.036 . 9.165 0,097
0. 000 0.004 ' 9.007 . 0.096
0.000  -0.038  15.110  0.159
0. 000 0,002 14,953 0,159
0.000  =0,036 . 9,165 . 0.097 -
0.000 .. 0. 004 .'..9.007 .. 0.0%9&
0,000  -0,019 . 2,045 0,022 .
0.000 ° 0.021 " 1,888 . 0,021
0.006  -0.001 0,095 ‘0.001
0.000 0.039  ~0.062 G. GO0
T A
PR
(i
U
4".{:_&;); :.;4 p ;.:“,

1, PRIMARY BSP-TOTAL

BSPSN/BSP

(79

0.001
0.001

Q. 000
0.000

" 0.000
0. 000

¥ 0,000
0.000

we G001

:ﬁf 0.001
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1540 MW gas fired at Bel

DOWNWIND DISTANCE (KM) = 2.3
FLLUME ALTITUDE (M) = Z04.
PLUME-ORSERVER DISTANCE (KM) =
AZIMUTH OF LINE-OF~SIGHT = 26&.0
ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1

SOLAR ZENITH ANGLE = 69.9 AT 1600. ON &/21
SIGHT PYTH IS THROUGH PLUME‘CENTER

L£1.4

THETA ALPHA RF/RVO RV %REDUCED  YCAP L

24,

56. 0.18 348.3 0.49 79.04 91.26
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS

0. 3508

m’ﬁ;
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L
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: ‘: . .5:{':!" ‘5,
BRATIO,;. .. PELX
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Y DELYCAP DELL

0.22

-

-

)
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i 4
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Tt AT e
S

DELY E(LW) E(LAB)

0.10 0.0014 0.9775 0,0013 0.0006 G.9953 0.&150
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FLUME VISUAL EFFECTS FOR HORIZONTAL VIEWS

OF THE PLUME OF WHITE, GRAY. AND BLACK ORJIECTS

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

1540 MW 9as fired at Rel

DOWNWIND DISTANCE (KM) = 2.5

PLUME-OBSERVER DISTANCE (KM) =  &1.4

AZIMUTH OF LINE-OF=SIGHT =..- 268,0

ELEVATION ANGLE OF LINE-OF~GIGHT = 0.1
SOLAR ZENITH ANGLE = 69,9, AT 1600. ON &/21
THETA = 24, SR

REFLECT RP/RVO RO/RVG YCAP L X
1.0 0.18 ° 0.29 - B4.18 94,40 0.3534
0.3 0.18 0.29 &2.27 82.07 0.32150
0.0 0.18 0.29 52.02 77.31 0.2906

b&

O T O T e e

Y DELYCAF
0,3550 0.12
0.3312 Q.50
0.3161 0.66

DELL C(550) BRATIO . DELX E(LUV)  E(LAB)

0.0% 0.0004 0.9880 .0.0010 0.0004 0.7968 0.488% .

G.27  0.0067 0.9707 0.0017 0.0010 1.1&690 0.7%503,
0.40 0.0110 0.9443 (.0023 0.0015 1.4738 0.9628
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j VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME
]
a 1540 MW sas fired at Bel

P DOWNWIND DISTAMNCE (KM) = 2.5
e PLUME-OBSERVER DISTANCE (KM) =  &1.4
J o AZINUTH OF LINE-OF-SIGHT = 266.0 | e
F  ELEVATION ANCLE OF LINE-OF-SIGHT = 0.1 ' o TRl
o SOLAR ZENITH ANGLE = 499" AT 1600. ON &/21 | SN . .
D THETA LENGTH RP/RVO RV, %REDUCED  YCAP L X Y DELYCAP  DELL C(550% BRATIO, Y. DELX  DELY E(LUV) E(LAB)
A ‘i e Wk .

! .
gt 'S

L 24, Cmial YL f,i'}, o w

0 FCR SKY BACKGROUND: = . I ) : ﬁ
f | 1. - 0,18  348.4 . 0.45 80.87 92.08 0.3327 0.3437 0.34 0.15 0.0030 0.9808 0.0011 0.0005 0.8143 0.5092

| FOR WHITE BACKGROUND: . - : e e R SRR

N 1. 0.18  348.5 0.42 §8.79 95.50 0.3476 0.3493 0.24 0.10 0.0018 0.9892 0,0009 0.0004 0.6495 0.4143

P FOR GRAY BACKGROUND:

o . 1.  0.18 348.0  0.57 64.20 84.08 0.3090 0.3245 0.57 .. 0.29 0.007& . 0.9719 0.0015 0.0009 1,0746 0.&96Q

3 " FOR BLACK BACKGROUND: ) | .. ; . e ,

i te | 0.18  347.7 0.47 S3.4646 78.28 0.2847 0.3090  0.71 0.42 0.0118 *0.9454 0,0021 0.0014 1.3822 0,9073

»
-

3 .
) R ¢ +
(X}
i g1t o - .
% . - kS
4 * -
P - : ‘L iy
i ~ L - o . +
- 4 - * o4
; - - s N o PR Gis - Y —
. *
9
I 4
; .
' o ¥ - ” - ¢ . TR
: 3 * - N M 3 X . &
N d 4 R g
il Yoy ‘. . “ e
) ' - . L}
R i . 4 N - iy T
o g B e G -
! S
i . .
H H 1
P P
Ly () +
A . +! -
i . . . : 4. N -
) . ’ Vs
.{:‘t' s R a - . <
: oA VB L2
l SRy
; s
.i“ 1 . 3
: -pijga
‘ g et
LA - .
“ EI e g
f4
i
#*
A .
#
1a
' [




A\
I

S
v

-
-
<

}J
‘ﬁa
e

1

it

" DOWNWIND DISTANCE (KM)

i« s

PLUME ALTITUDE (M)

SIGMA Y (M)
SIGMA Z (M)

uwinu

CONCENTRATIONS

. S02-304 CONVERSION RATE=
 NBX-ND3 rGNVERSION'RATaaff-

ALTITUDE

H+25
INCREMENT]
TOTAL AMBI

H+13
INCREMENTJ

TOTAL AMBI

H
INCREMENT2
TATAL AMB]

H-18

INCREMENT]

*

TOTAL AMB] *

H-28
INCREMENT]
TOTAL AMB1]

¢

—— INCREMENT]

TOTAL AMBI

CUMULATIVE SURFACE EEPOSITION (NOLE FRACTION OF INITIAL FLUX)

NOX
(PFM)

0.010
0,015

0.044

0.04%

0.073

0.078

. 0,044.
. 0.049

. 0.013

0.018

0.012
0.017

&02]
NOX 3

PRIMARY PARTICULATE]

s043
N33

“}' n

| NO2-’~ ;
i wpm

L‘l'\; ;

0.008

0.012

Q.027

G.0323
0.037

0.027

. 0,031 .

- 0.010 .

- 0.015

0.009
0.614

N

0 0001*

0.0001%
Q. 0000
0. 0000
Q. Q000

5.0
206.
304,
!;”2 -
0.0003 PERCENT/HR
0-0024 PERCENT/HR

= | B s e N
OF AEROSOL AND SASES

1540 MW sas Ffired at Rel

NOZ/NTOT
(MCRE %)

79.423
81.007

61,020
63.371

45.47¢
47.961

60.912

- 63,266

78.044

- 79.709

78.533
£80. 185

NO3~/NTOT
(MOLE %)

N B

CONTRIBUTED BY

sz
(PPM}

Q.000
0.003

0.601
0,004

0. 001
0.004

0.001
0.004

0.000
0,603

« 000
. 003

S04=
(UG/M3)

Q. 000

Q0.000 -

0.000
0. 900

£.000

0. 600
0,000,

0.000

0.000

0.000

0,000
0. 000

. 0,001 .. -0,0}

0,001 ' +0,008

0.000 .!...0,032

0-000 w5 .-:0.0
0.000 - 0.013

0.000  ~0.033
0.000 0.007

0,000 [, +0,027"
0.000 " 0.013 .-

*

0.014  -0,0609

G, 801 0. 031

skl T
: i "F' a:ff‘“‘\\"« s
S048=/STOT
(MOLE %) (PPMY}
. d‘m"i*

0.738

0.580"

2,306
3,148

5,451

5.293

v 3,319 =
L3e16L .

0.994

0.83&

0.8%4

0.737

.

0.007

0,035

0.034

~93.fgiﬁﬁﬁxnaav BSP-TOTAL BSPSN/HSP

(QG/F3) (10-4 M-1) (%)

0.010

.- 0.010

0.004

0.001

0,001

0.001

" 0,001
0.001

. 0.010
0.010

" 0.140
0.148
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VISUAL EFFECTS FOR HORIZONTAL SIGHT FATHS

15490 FHiW gas fired at Rel

DOWNWIND DISTANCE (KM) = 5.0
PLUME ALTITUDE (M) = 206,

PLUME-DBSERVER DISTANCE (KM) = 62,8

AZINUTH OF LINE-OF~-SIGHT = 266.1

ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1
SOLAR ZENITH ANGLE = 69,9 AT :1600. ON &/21
SIGHT PATH 1S THROUGH PLUME, CENTER

THETA ALFHA RP/RVO RV REDUCED  YCAP L

-

%

23, : »
94, 0.13  348.6 $.39 78.27 70.91
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DELY E(LUV)
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PLUM Vizu L EFF '3 FOR

, 1540 MW sas fired at Rel

e - DOWNWINDI DISTANCE (KM) = 5.0
-} im - PLUME-OBSERVER DISTANCE (KM) =
/@ AZIMUTH OF LINE-OF-SIGHT = 266. 1

: - ELEVATION ANGLE OF LINE-OF-SIGHT =
?3 SOLAR ZENITH ANGLE = 499 . AT’ 1690,

THETA =  25.

-
eI

-~ .~ FREFLECT RP/RVO RO/RVO  YCAP

S0.18 - 0.29 - 85.58
S 0.18 Q.29 61,65
0.18  0.29 S1.40

S

Y]
O om
O wo

. e . oma
-]

OF THE PLUME OF NHITE, GRAY»
FOR SPECIFIC OBSERVER-FPLUME AND OBSERVER-OBJECT DISTANCES

s

RI1Z20

¢2.8

L

- 94.14

82.74
76.94

0.1
ON  &/21

L VIEEﬁf

AND BLACK ORJECTS

x .

¢.3537
0.3144
0.2898

a3y
m;

Y DELYCAP

0, 3549
Q. 3308
0.3155

.18
0.33

i b

DELL £(550)
-0.08 -0.0032

0.09 0,0018
0.20 0.0053

. e -

BRATI1O,

DELX

0.9913 . 0,0010
0.9804 0,0013

0.9631

0.0016

g* i3

e
W, 'S St
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* DELY
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0. 0007
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DOWNWIND DISTANCE (KM)
PLUME-DBSERVER DISTANCE (KM) =
"AZIMUTH OF LINE-OF-SIGHT =
ELEVATION ANGLE OF LINE-OF-SIGHT =
SOLAR ZENITH ANGLE =
THETA LENGTH RP/RVO

FOR SKY BACKGROUND:
FOR WHITE BACKGROUND:

FOR GRAY BACKGROUND:
FOR BLACK BACKGROLUND:

hb

B e e
VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

1540 MW 9as fire’ at Bel

62.8
2466, 1

69,9 T AT 1600, ON  &/21
RV .%REDUCED

0.38
0.35
0.47
¢.54

L A L C e
4 ~ K . 2

L

91.72
95.22
€2.75

77.92

Y DELYCAP
0.3433 -0.04
0.3492 -0.15
0.3241  0.20
0.3083  0.35

DELL C(S50)

~0,02 -0,0016 0.9865
—0.06 —0.0026

0.10 0.0021%

0.21 0.0054

BACH T

,":‘, 55 v

AP SOHE SN
PRRE:

. 0,0010

0.0009

0.0012

0.0015

. O O O T S N e

+

0.0004

0.0003

0, 0007

. 0.0010

PELX  DELY E(LWV) E(LAB)

0.4435
0.4009
0.5095
0.6364
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. #DX-NO3 CONVERSIGN RATE=

sb

DOWNWIND DISTANCE (KM)

PLUME ALTITULDE (M)

SIGMA ¥ (M)
SIGMA Z (M)

Y iiﬁﬁ
CONCENTRATTONS OF AEROSOL AND GASES

10.0
-:‘-c'él -
S557.
137.

I niny

S02-2804 CONVERSION RATE=

+.TITUDE

H+2S
INCREMENT]
TOTAL AMB1

H+1s
INCREMENT]

TOTAL AMB1

H
INCREMENT)
TOTAL AME]

H-1s
INCREMENT 3
TATAL AMB1

H 2g
INCREMENT]
TOTAL AMBI]

Q
INCREMENT]
TOTAL AMB1

NOX
(PPM)

0.004
0.009

0.014
0.021

0.027

0.032

0.020
0.025

0.017
0.922

0.017
0.022

an
«ppn)

P 1 .
MR JCRIERNEN

0.003
0.007

0.012
0.017

0.013

. 0.017

0.013
0.017

NO3-
(PPM)

0.000
0.000

0.000
0.000

0.000
0. 000

0. 000
0.000

0. 000
0.000

0.000
0.000

&
.

0.0014 PERCENT/HR
Q.0098 PERCENT/HR

NOZ/NTOT
(MOLE %)

81.295
83,089

76.520
78.3580

71.189
73.488

74.86&0
77.002

75.986
78.078

75.916
78.023

1540 MW sas fired at Rel

NO3~/NTOT
(MOLE %)

0.004
0.003

0.001
0.001

0.004
0.003

0.028
Q.022

0.119
0.093

CUMULATIVE SURFACE DEPDSlTION-(HOLE_FRACTION OF INITIAL FLUX)

S02
NOX ]

PRIMARY PARTICULATE]

<43
NO=]

0. 0044:%
00,0044
00,0004
G, Q00 0
0. 0000

sa2
(PPM)

Q. 000
* 0.003

0. 000
0,003

0.001
0.004

0.000
0.003

Q. 000
0,003

©0.000
0.003

2 b rye e e
ﬁ .%.A -

INTRIBUTED BY

S04=
(UG/M3)

Q. 000
0.000

Q. 000
0.000

¢.000
o. 000

‘6.000
0.000

0.000
0.000

0. 000
0.000

504=/5T0T
(MOLE 3)

0.007
0,000

0.001
o. 000

0. 000
0. 000

0. 001
0.000

0.005
0.001§

. 'ﬂn Q-u

03 amdePINARY ESP-TOTAL

(PPM);, " (UG/M2)
; iv‘vv’t‘ ' ‘.3..

-0.003 0.269
0,037  0.111"
0,028 1,048

-0.019 2.009
0.021 1.852

-0.015 41,474
0.025. . 1.316. .

~0.013 1.290

© 0,027 '1.133

-0.013  1.290 .

0.027 1.133
¥ o et
SN

ok
Fhe e
N ue s 2. 1?:\‘
k‘m‘.,' L T

(10-4 M-1)

0.003
0.002

0.013
0.612

0.021
0.021

0.016

0.014
0.013

0.014
0.013

OQ 015 Para"

BEFESN/BSP
(%)

0. 044
0.081

0.010
¢.010

0.004
0.004

~» 0.010

0.0353
0.055

0.20%
0.217




s . I — I )

VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
1540 MW g9as fired at Bel

DOWNWIND DISTANCE (KM) =  10.0
~ PLUME ALTITUDE (M) = 20&,
PLUME-OBSERVER DIISTANCE (KM) =  &5.8
- AZIMUTH OF LINE-OF-SIGHT = 262.6
} : ELEVATION AMGLE OF LINE-OF~-SIGHT = 0.1
p . SOLAR ZENITH ANGLE = 69,9 . AT 1400. ON &/21
SIGHT PATH 18 THROUGH FLUME CENTER

o

B THETA ALPHA RP/RVO Rv;-f “REDUCED  YCAP L X Y DELYCAP  DELL C(550) DELY E(LUV) E(LAB)
D <8- | : | | TR | o

- - Sl 0.19 348.2 ° 0.30  77.19 90.42 0.3342 0.3499 -0.20 -0.09 -0.0033 0,9998 0.0008 _0.0003 0.6430 0,3954
N

:-3 ’Ak -

2 »

’ = P ' ': EAN L B .

i" - B ’ . : Loy ' ‘h : :? . . :" . . aa ) -

‘ 1 ; ‘ " 3’.2
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- DOWNWIND DISTANCE (KM) =
- PLUME-OBSERVER DISTANCE (Kh) =

PLUME VI.HAL EFFECTb FOR HORIZHNTAL VIEWS
OF THE PLUME OF WHITE. GRAY. AND BLACK ORJECTS
FOR SPECIFIC OBSERVER-PLUME ANU OBSERVER-OBJECT DISTANCES

1540 MW sas fired at BRel

10.0

65.8
AZIMUTH OF LINE-OF-SISHT. w 282,64
ELEVATION ANGLE OF LINE-UF"Szﬁhf = 0.1 -
SOLAR ZENITH ANGLE = &9, 9k BT 1600. ON 6/218
THETA =  2&. BT .
- ‘} ,‘ . ‘2‘1& .
VRP!RVO RO/RVOC YCAP S R Y DELYCAP DELL C(550)
1.9 .19 0.29 84.87 93.683 0.3538 0.3%549 -0.23 . ~0.12 -0.0040
0.3 Q.19 0.29 &0.89 82.24° 00,3143 0.330G5 0,03 0.82 -0.0001
0.0 Q.19 Q.29 50.61 76.47 0,23%91 0.3149 0,14 0.10 90,0026
l <
X
B gt 2 ;
f: * ":; . : ‘: sy . ‘
. - “F:;V;'ﬂ n‘ i' "
A

BRATIO

Q.974%
0.9875

0.27463

g e
SRR e
i n':‘s,‘?‘,l:
.f;,«‘; LR e .
ELX DELY E(LUV)
0. 0067 00,0002  0,54623
Q.0009 0,0005 0.&000
Q.0011 0.0G07 0,7041
2. : - -
e o ,
‘ ,a,ﬂ T ECR
NM k& ¥4 L‘. is :

T
E(LAB)
0.3486
0.3450
00,4388

Tas 3}
:I ’
- ! ‘ T' '..‘.‘;f
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

1540 MW sas fired at Bel

DOWNWIND DISTANCE (KM) = 10.0

oA PLUME-OBSERVER DISTANCE (KM} =  45.3

' }Hs} AZIMUTH OF LINE-OF-SIGHT = 262.6 : | L
s ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1 : BB
| - SOLAR ZENITH ANGLE =  49.9..- AT 1600. ON 5/ , S ERIL : .
Y THETA LENGTH RP/RVO  RW.¥REDUCED  YCAP L X Y DELYCAP  DELL C(550) BRATIO #%HELX  DELY E(LWY) E(LAB)
{ YIS S G - E'nb ‘., ‘s';-;;J;
E 28. s R e RA T
iy - FOR SKY BACKGROUND: ' . | .
- : 2. 0.1 348.8 -2 78.96  91.23 0.3321 0.3428  -0.25 ° ~0.11 -0.0040 0.9907 0.0008 0.0002 0.6436 O.3937
Lo FOR WHITE BACKGROUND: S o RS e )
o 2. 0.19 = 348.9  0.31 §7.36 94.90 0.3478 0.3491 -0.3& -0.15 -0.0050 0.9942 0.0005 0.0002 0.6249 0.3683
! FOR GRAY BACKGROUND:

| ‘ 2. 0.19 ~348.5  0.41 62.8%0 83.35 0.3082 0.3237 -0.01  0.00 -0,0008 0.9375 0.0009 0.0004 0.4281 0.3761 "
N ' FOR BLACK BACKGROUND: . _ o A
v | 2. 019 348.3  0.49 52,27 77.46 0.2832 0.3077  0.14  0.0B 0.0022 0.9762 0,0011. 0,0007  0.7227 0.4415 8
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DOWNWIND DISTANCE (KM)

FLUME ALTITUDE (M)

SIGMA Y (M)
SIGMA Z (M)

ALTITUDE

H+28
INCREMENT]
TOTAL. AMB]

H+1S
INCREMENT]

- TOTAL AMB)

H .
INCREMENTQ
TOTAL AMBI

H-1$8

INCREMENT] -

TOTAL AMB)

H-2S
INCREMENT2

TOTAL AMB1

0 .
INCREMENTI]
TOTAL AMBI]

. S02-504 CONVERSIGN RATE=
«. NOX-NO3 CONVERSION RATE=‘zf§

NOX
(PPM)

0.000

0.002 .

0.007 .

CONCENTRAT IDNS

48.0
204.
2176.
314,

nutyH

,‘g?

N02 R

(PPM) a

.,pt - e :

0.000 .
+0.003

- 0.002
0,006

0.003
0.007

0.003

170,007

0. 003
Q. 007

0.003
0.007

1540 MW 9as fired at Bel

NCGZ-

(FPM)

0. 000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

.
Af-&»,-

»$

0 0062 FERCENT/HR
0 0474 PERCENT/HR

NOZ/NTOT
(MOLE %)

Q, 000
83.995

74.707
83.593

74.153
83,000

© 74.116
82,982

 74.071
82.960

73.976
82,915

NG3-/NTOT
(MOLE %)

0.49%
0.041

CUMULATIVE SURFACE DEPOSEFTION: (MGLE FRACTION OF INITIAL FLUX)

€021
NIX 1

PRIMARY PARTICULATE]

€014
NOR3

0 0907
0. 0706
00,0091
0. 0000
QL0000

OF AEROSOL AND GASES COMTRIBUTED

so2
(PFM)

0.000

0.003 .

0,000
0.003

Q.000
0.003

0. 000
D, GN3

0.000

0.003

0. 000
0.003

BY

S04=

(UG/MZ)

0.000

0.000

0.000
0.000

0.000
O Oﬂo

+
[

0,000

0.000

0.000
0.000

0.000

0.000

SC4=/8TOT

(MOLE %)

0.088 -

0. 000

0,027

0,000

0,014

0. 000

&4

" 0.000 0.033
' 0.040 ° . -0.124
-0.001 0.149
 0.035  -0,009 . .
-0.003  0.314
0.037 0. 156
0,008 .. 0.314 °
0,037 .. . 0.156 .
. =0.003 . . 0.314. .
' 0.037 .t > 0! 156
SRS WO
C20.003 0.314
0. 037 0. 156

a‘?; wf 3‘“ *

-z "W

us

4

0.000
- 0,000

0.002

0.001

© 0.003

0.003

EL

0.003

" 0.003

0.003

. 0,003
A “ 0, 003 . ; "

os ”gﬁqPRIMARY BSP-TOTAL BSPSN/BSP
(Ppn), {‘UG/MJ) (10-4 M-1)

(%)

- 0.890

. ;"1,. 7&'7

0.271

- On 407

0.143

0,003 ..
. 0.259

0.170

0.218

0,310




= | VISUAL EFFECTS FOR HORILONTAL SIGHT PATHS
b -3 1540 MW gas fired at Rel o

‘ DOWNWIND DISTANCE (KM) 42,0
k) PLUME ALTITUDE (M) 204,
L PLUME-OBSERVER DISTANCE (KM) = 94.6

(1

Y I .+  AZIMUTH OF LINE-OF-SIGHT = 244.5S
7 My -, ELEVATION ANGLE OF LINE-OF-SIGHT = 0.1 N *
cooAT 0, re o SOLAR ZENITH ANGLE = 69,9 ° AT 1600. ON 4/21 ‘ | R :
5 #7 ' SIGHT PATH IS THROUGH PLUME ‘CENTER . O ST | '

I ' A
;‘a‘f, 2,&\"2'«&?" ¢

THETA ALFHA RP/RVO Rvﬁh%REDUCED YCAP L X Y DELYCAP DELL C(550) BRATlogg

DELx DELY E(LUY) E(LAB)
. - ' P R . , . § . »r 5’;;5':.‘

< - Y - - P ;.‘
LI P . . B B o . [P » R o seni s " T ek - ¥ v “,' et PP o

{

;) 32, , |

o , .83, . 0.27  38%.1  0.26 69.98 86.98 0,3317 0.3474 -0.19 ~0.09 -0. ooaz 0 9975 o. oooa o.oooo o.zaxa 0.1896
»
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FLUME VISUAL EFFECTS
OF THE PLUME OF WHITE, GRAY.

FOR HORIZONTAL VIEWS -
AND BLACK OBRJECTS

FOR SPECIFIC OBSERVER-PLUME AND ORSERVER~OBJECT DISTANCES

1540 MW aas fired at Bel

DOWNWIND DISTANCE (KM) = 48.0
PLUME-OBSERVER DISTANCE (KM) =
AZIMUTH OF LINE-QF-SIGHT = -.244.5
ELEVATION ANGLE OF LINE-OF~SIGHT = 0.1
SOLAR ZENITH ANGLE = 6%.9 . -AT 1600. ON 6&/21

4. &

THETA = 42, )
,*. : ""; R4
REFLECT RF/RVO RO/RVO YCAFP - L X
1.0 Q.27 0-41‘ 77.25 2C.44 (0.3541
0.3 0. 27 a.41 61.09 82,44 0.3201
Q.0 0.27 * 0.41 54,146 78.58 0.3008
o
: k. i ‘\“ » w
:i;»’;'

¥ DELYCAP

0.3524 -0.25
0. 3355 ~0.08
0.3260 -0.01

DELL C(550)

-0.11 -0.0038
~0.04 ~0,0017
0.00 ~0.0005

BRATIO

0.9999
0.9971
Q.9936

B %
RNy

DELX  DELY

Q.0003 ©.0000
0.0004 0.0001

Y
¢

"E(LUV)

0.2391
0.2220
0.2493

E(LAB)
0.”1774 x

0.1395
0.1592

v
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VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

1540 MW gas fired at Rel

DOWNWIND DISTANCE (KM) = 48.0

PLUME-OBSERVER DISTANCE (KM) = 4.6

AZIMUTH OF LINE-OF-SIGHT = 244.5

ELEVATION ANGLE OF LINE-QF<SIGHT = 0.1

SOLAR ZENITH ANGLE = 69,9 . AT 1800, ON &721
THETA LENGTH RP/RVO RV 7. 4REDUCED YCAP L

- Lo -
ol JPR § te
AL TN

Ayl .

42. R 27 »
FOR SKY BACKGROUND1

10. 0.27 348.3 0,48 72.08 88.02
FOR WHITE BACKGROUND: L

10, 0.27 348.4 0.45 79.54 91.49

FOR GRAY BACKGROUND:

10, 0.27 348.1 0.55 63.16 83.54
FOR BLACK BACKGROUND: .
: 10.  0.27 347.9 = 0.61 56,13 79.7%
5. A 3 )

0.3299
0.3470
0.3130

0.2940

Y DELYCAP
0.3393 -0.44
0.3455  -0.60
0.3280 -0.27
0.3181 -0.13

-0.07

DELL

-0.22
~0.14

C(550)

~0.0075 °

-0. 0088
-0.0050

il £
P
{
P
-
P
- . A
£y ey .
! e .
. -
B Ca
4

0.9977

0.9995
0.9967

0.9931

RS B

u'

e

0.00604 -0,0002
0.0004 ~0.0003

o

DELY E(LUV) E(LAB)

0.0004 ~-0,0001
. 0005 0; 0001 -

0.5029

0.5492
1 0.4014,

0.3986

- “
sy
v
. v,
E
IR
3
Y i 7
b
» et
’

0. 3687
0.4148
0.2745

i
H

0.2487




DOWNWIND DISTANCE (KM)

PLUME ALTITUDE (M)

SIGMA Y (M)
SIGMA Z (M)

S02-504 CONVERSION RATE=
© NOX~NO3 CONVERSION RATE“

“.TITUDE

H+2S
INCREMENT]
TOTAL AMBY -

H+18
INCREMENT 1
TOTAL AMBJ

H
INCREMENTJ
TSTAL AMBI

H-18
INCREMENT]
TOTAL AMB1

H~2%
INCREMENT)]
TOTAL AME]

0

INCREMENT]

TOTAL AMBI

-

NOX
(FPM)

Ou 000 '
; 0- 005 !

0. 001

R

0.002

0.007

[0.002
0.007 . -

0.902
0.007

0,002
0. 007

0.006 -

CDN‘ENTRQTI“NJ UF AER“SUL ﬂ“” hA E: LUNTRIBUTED HY

6.0
206.
agvl.
446,

wiyan

"-ﬁ ;NDZ h"*
HPPMY L

“‘_. A
. *‘?

0.000
0.005

0.001
0.005

0,001
0.0046

1540 MW mas fired at ERel

NC3-
{PPM)

0.000
0.000

0.000
0. 000

0., 000
0.000

0.G00
0.000

0,000
0.000

0. 000
0. 000

0.0381 PERCENT/HR
-~ ,‘o 2669 PERCENT/HR

NOz/NTOT
(MOLE %)

0. 000
a3.809

446,378
83.772

&6,
83.830

&o. 364
© 83.488 .

" 66,207
83.442

N.Lﬂ

W\
a o
W~

¢ o

504

NO3-/NTOT
(MOLE %)

2.775
0.262

1.15¢6
0.189

0.4682
0.202

0.852
0.252

1.041
0.308

1.404
0.414&

CUMULATIVE SURFACE DEFOSITION {MOLE FRACTION OF INITIAL FLUX)

s021
NOX 3

PRIMARY PARTICULATE]

‘..":‘4 ]
NE]

0.1856
0.1844
0.0195
0. 0000
0.0000

S0z
(PPM)

0,000
0.003

0.000
0.003

0. 000
0.063

0.000
0,003

0.000
0.003

0.000
0.003

S04=
(UG/M3)

0.000

0.000 .

0,000
0.000

0.000

a. 000

)

'0.000
0. 000

0.000

0.000

0.000
0,000

SQ4=/STOT

(MOLE %)

0.534

0,002

0.249

0.001

0.155

0.002 -

0.187. -

0.002

0.223

0.003

0. 290

0.004

-3

a w Va ey Pad
P P e T

" 0. 000

. 0,040

.—On 00 l
0.039%9 -

~G. 001

0.039

-0.001""

- 0.039:

~0.001

0,039

“

-0.001
0.039

o
»

LIS
-

‘0.037

=0,120:

0.049
~0.088

0.143 ,

~0,015
0.143
-0.015

40,143
0,015

Uk :

»

BSPSN/BSE
(%)
0.000  -19.700
0.061 2.407
0. 000 8. 135
' 0.002 1.549
0. 001 2. 395
0.002 ‘%" 1.e85
.C.001 i 2.872
0.002 . .. 2.238
0.001 . - 3.403
0.002  2.898
0. 001 4,392




DOWNWIND DISTANCE (KM)
FLUME ALTITUDE (M)

PLUME-OBSERVER DISTANCE (KM) =
AZIMUTH OF LINE-QOF-SIGHT =
“ELEVATION ANGLE OF LINE~OF-SIGHT =
SOLAR ZENITH ANGLE = .
SIGHT PATH IS THROUGH PLQME’QFNTER

THETA ALPHA RP/RVO
52,

Visyal EFFECTS FOR HORIZONTAL SIGHT PATHS
1540 MW ‘eas fired at Bel

96.0
204,

137.46

232.7

0.1

ON  &6/21

69J9 AT 14600,

RY-i XREDUCED  YCAP L X
s e B S

22. 0.39 348.9  0.31 64.71 84.35

s
v e
. . .
- . PR,
s e [
- *
L4 .
b - -t .
-
Py & - .
T SN et de e *ia . . ¢ A B red s s
.. .
e, e * i *
“ L. E
.
. o
N
x -
-
«
B
.
. 1
- A .y R
4 W v
"y :
WY .
- H .
- TSRS
i . PO
LE4 S MV
s are ¥k
- L I P w
Y Py *
R s .
P e &
K L8
.
.

:
u

L)

Y DELYCAP

0.3298 0.3455

_0112

prte

oA sk R, * -
€ kw~ﬂw,
. Ml Tew L ayetiy,
DR AN (X e
o o s I A 0 A S - =
A

) R I N
wid g ¥ Jfgzr b
: G us T
v b e

DELL C(550) BRATJO  tOELX
S A 8

0.9985 . 0. 0001

-

~0.06 -0.0024

-

-a
¢ i .
. +
. ® :f " s
A "a L34
. N *.
: - “"-‘ Code
EN P 0w [ERP R PNy « & " R

DELY E(LUV) E(LAB)

.

[

‘EO-OQOI 0-1621. 0.1230 « -
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| FLUME VISUAL EFFECTS FOR HURTZONTAL VIEUS

| OF THE FLUME OF WHITE, GRAY, AND WLACK OEJECTS

A FOR SPECIFIC (HSERVER-FLLUME AND OESEFRVER-CRJECT DISTANGES

1540 MW mas fired at Eel

;J'

s

DOWNWIND DYSTANGE (KM = Rl

FLUME-ORSERVER DISTANCE (EM) = 1374

AZIMUTH OF LINE-OF-2IGHT = 233,77

ELEVATION ANGLE OF LINE~OF-SIGHT = 0.1
SOLAR ZENITH AMNGLE = &9 AT 1400, ON  4&/721
THETA = SE.

REFLECT RP/RVO  RO/Z/RVO YCAP L X Y DELYCAR DELL  (S50)  BRATIN DELX DELY E(LUV)  E(LAR)

ettt Y et g ik .

! 1.0 Q.z% .71 LS, T4 BA.40 0 0,.32490 0.4470 -0, 15 =0 Q8 ~0,0024 10007 . 0,0000 —0.0002 0O.1311 0, 1197

0.2 R 2] 0.71 &2, 44 23 1A 0.3 O 3414 ~0, O =005 =0, 0013 Q.52990  0,0001 -0, 0001 0. 1149 0, O 00
s Q.0 i, R 0,71 Ly e 21.71 0 .3205%  O.=3291 =), Chés =0.,05 0. 0014 0O,02975 0,0001 -0, 0001 Ol 1eEs O, O9e
i

s

A%l

N T



@ | PLUME YIZUAL EFFECTS FOR HURIZOMTAL VIEUS
- OF THE PLUME OF WHITE, GRAY. AND HLACE ORJECTS
L FORt SPECIFIC ORSERVER-FLUME ANMD DRSERVER-ORJECT DISTANCES
1540 MW gas fired at Be)
" *
3 DOVNHING DISTANCE (KM) = 24,0
g};. FLUME-ORSERVER DISTANCE (KM) = 137.4
' AZIMUTH OF LINE-UF-SIGHT = 23,7
ELEVATION ANGLE 0F IINE—HF~HIEHT = 0.1
SOLAR ZENITH AMGLE = &9, AT 1400. ON  &/21 .
THETA = 52,
REFLECT RP/RVO  ROZRVO  YCAR L X Y DELYCAF  DELL CHSS0)  BRATIO  DELX  [ELY E(LUY) (LA
1.0 0.39 0,71 AB.76 26,40 0.2490 0.3470 -0.15  —0.08 ~0.0026 1.000% 0.0000 —0.0002 0.1311 0,1157
0.2 0,29 0.71 62,44 8314 0.E28 003414 —0.09  —0.05 ~0.0018 09990  0,000] ~0.0001 01141 6. 0900
0.0 0,39 0.71 aw.72 171 Q.35 0,339 -0, Ok =002 =0, 0014 0,9975% 0,0001 —=0.0001 O, 1253 O, 0903




VISUAL EFFECIS FOR LTNGS GF SIGHT ALONG FLURE

1540 MW eas Ffired at Hal

DOUNWIND DISTANCE (KM) = w40 :

9 FLLIME-OBSERVER DISTANCE (EM) = 147,4

j? AZIMUTH QF LINE-QF-ZIGHT = 232,7

FLEVATION ANGLE OF LINE-OF-SIGHT = (L

SOLAR ZENITH ANGLE = LAY, Y AT 1400, ON  &/21

TEETA LEMGTH RF/RVO RV  ZREDUCED YiLAP L X Y LDELYCAR DELL  C(550) BRATIO DELX DELY E(LLUY)  E(LaR)

£
!
:
2
27 %
ooy
2l -

FOR SKY BACKGROUND:

2 0,2 S4t.4 102 L7052 ESLAE OLHER4 O, wnAeR -0, 53 =0, 26 ~0,0092  1,0000  0,.0001 -0, 0004 0.9285  0.4445 0

FOR WHITE BACKGROUND:

2k, .29 2465 Q.98 70,95 27.47  0,24807 ©O,52391 —OL L =0LE0 —0.0104  1,0018 00000 —0.0007 0,550 0. 4850
FOR GRAY BACKGROUND: ' 4
P O, =22 HRLLE 1,05 &L &2 24030 0.3217 0 O s ~(. 43 —OLEE ~0.0077 09994 0.0001 ~0,0008 O, 4585 0, 3760 »

FOR BLACKE BACKOROUNDG

24, 0,329 L2 1.08& &1 .91 S2LEE 0.31246 0 0, TROS =0, 35 =0 1F =0.00L7  O.9977  0.0002 ~0.0004 O, 4254 0. nas
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COMCENTRATIONS OF ABRIEOL AMD GASES CONMTRIBATED &y

1540 MW =as {fired st Hel

] DOWNWING DISTANCE (KM) = 155.0
B FLUME ALTITUDE (M) = 204,
| ATIGMA Y (M) = 57454,

SIGMA Z (M) =Tch g
SO2-S04 COMVERSION RATE= Q. 0533 PERCEMT/HR
NOX-NOZ CONVERZION RATE= 0.323745 PERCENT/HR

o ALTITLIINE NIX N2 NOCE—  NOZ/NTOT - pNOS-/NTOT g g S04 STOT 0z FRIMARY BSF-TOTAL  BRSPESN/RSP
{FFM) {FPPM) (FPMY (MOLE %) (MOLE %) (FFM) (LIG/ME) (MILE %) {FPPM) (LUG/ME)Y)  (10—-4 pM~1) )

H+23
INCREMENT] 0. 300 0.000 €. 000 0. 000 .97
TATAL AMK] Q, 005 0,004 Q. 000 ST 0,27

b 0. 000 0,001 1.87%2 0. 000 N OC: = 0. 000 140224
v Q. 0032 0,001 D004 0.040 ~0.11%9 0,000 ~-172,127

H+1s
INCREMENT 3 0. 000 0. 000 0,000 ., OO0 {27 0. 000 0,001 1,095 0. 000 .047 0. 001 10,2324
TOTAL. AMRI Q. 005 0. 005 Q.00 ga.aes 0. 524 0. 003 €L 001 0.004 0,040 ~0.111 Q. 000 281.010

H .
INCREMENT] 0,001 0,001 0. 000 587,445 EFRCE 0 0, 000 0.Q01 0. 784 -, 001 G,z 0.001 75944
TOTAL AME] O, 004 0. N5 Q. Q00 SR.E79 (PP 1] QL. Q0 O, L0l QL 004 Q. 029 -0, 074 C. 000 17,341

H-1%

INCREMENT ] 0.001 0.001 0.000 57.14% 704 0. Q00 0,001 0. 252 ~0.001 0. 0z2 0.001 182
z TOTAL AME] 0. 004 0. 005 0. 000 22,321 0.712 0.003 0.001 0.004 .03y =0, 074 0. 000 12,6557
| H-2% |
: INCREMEMT ] 0. 001 0,001 0. 000 DL 83 4.090 0,000 0,001 0. 925 ~0. 001 0. 032 0. 001 2,856
‘ TOTAL AME] 0. 004 0. 005 0.000 23,240 0773 0. 002 0.001 0.007 0,029 ~G.076 Q0. 000 20,004
R

0

o~
S O L ) o ] ) o N - o i .
INCREMENT ] 0,001 0.001 O, OG0 S 270 4.7 &% €. 000 . 0,008 1.070 -0, 001 O, QE 0. 001 10. 003
"ﬁl 1ATAL AME] 0. Q04 0. 005 0. 000 82,151 O.%24 0, O 0. 001 0. Q0 0. 0% -0 074 0. 000 Iy L
i
: CLUMUL ATIVE SURFACE DEFOSITION (MOLE FRACTION OF IMITIAL FLUK)
G023 0.2707
MY 1 0, 2659
FRIMARY PERTICILATE) 0,028
. 1147) o 00O
{ N Q. 0000
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VISUAL EFFRCTS SOR HORIZONTAL SIGHT PATHS
1540 MW gas Fired at Bel

DOVRWING DTSTANCE (KM) = 195.0
FLIME ALTITUDE (M) == HOA,
FLUME=-CRSERVER MESTANCE (M) = 123, 4
AZTMUTH OF LINE-OQF-S16HT = 227,32
EL EVATION ANGLE OF LINE-OF~SIGHT =
SOLAR ZENITH ANGLE = L9,9 AT 14600,
SIGHT FATH I8 THROUGH PLUME CENTER

0.0

oN o a2l

THETA ALPHL - HBF/RWG RV  ZREDUCED

S7.
15-

0.55 248.7 0,28 S8

&1.467 2275 0.

Y DELYCAF

0.2443

-0, 07

m m ﬁ“
i i ’ 3

DELL  C(550) BRATIO DELX

=0.04 =0,0014 Q.9986 00,0001 ~0,0001 0.0

o

b

DELY  ECLLV)

4]

E(LAR)

O, 0761




b e i Ko cE it o

o
;,zﬁwwmﬁﬁmmmmﬁmm
= FLUME VISUAL EFFECTS FOR HORIZOMTAL VIEWS
Z o OF THE FLUME OF WHITE, GRAY. AND BLACE DHJECTS |
- FOR SPECIFIC ORSERVER-FLUME AND OESERVER-CEJECT DISTANCES
% 15460 MW was fired at Hel
y | DEWNWING DISTANCE (KM) =  155.0 .
) FLUME-DESERVER DISTANCE (KM) = 1934

ALIMUTH OF LINE-OF-ST1GHT = 227.2
o ELEVATIUN ANGLE OF LINE-OF-SIGHT = 0.0
R SOLAR ZENITH ANGLE = L£9.9 AT 1400, 0N

L/l
THETA = %57,
REFLECT  RP/RVO  RO/RVO YCAF L X Y DELYCAF DELL  C(S50)  BRATIO DELX DELY ELV)  E(LAR)
1.0 0.55 0.97  &4.33 24,15 002450 0.3444 -0.03 ~0,04 -0.0014 1.0013 —0.0001 —0. 0001 ‘:,_(:,8.5,5 0,0732 |
0.3 0,53 027 41,32 BEWN7 0 003334 0034264 0,05 =0.02 ~0,0011  0.%922 0,0000 —0,000 4. 0618 0,052 i
g 0.4 Q.55 Q.97 60,04 21,857 O0.F224  0,3417 -0.04  ~0.02 -0.000% O.9957  0.0000 ~0.09001 n GLS1 0.0514

T




o VISUAL EFFECTS FOR LINGS OF S10HT ALONMG FLIME

S . . i - ..
i : , B } i
‘ : 5 §

1540 Ml sas fired at Hel

- DOWNWIND DISTANGE (M) =  185,0

}-g PLUME-CHSERVER DUSTANCE (KM} = 1934

/ AZIMUTH OF LINE-OF-SIGHT = 227.%

j ELEVATION AMGLE OF LINE-OF-SIGHT =  ¢.0

: SOLAR ZENITH ANGLE =  &9.9% AT 1600, ON  &/21

‘ THETA LENGTH RIZRV0 RV ZREDUCEL  YOAPR L X Y DELYCAP  DELL €(550) BRATIO  DELX  DELY E(LLY)  E(LAE)

| 57.
! FOR SKY BACKGROUND:

. 0.5 S4%,0 2.01 &4.71 84,20 0.3220 0,.3354 ~0.50 =0.24 =0.00%1  1.0015 -0.0003 -0.0008 O.S35L  0.4555
; FOR WHITE RACKGROUND: o
i o3 Q.85 =42.0 1,99 LbL LS 25.34  0.3260  0,334LE <058 —0.2% ~0.0100 1,0034 ~0.0004 —0,000% O.5993 0,5047 x
» FOR GRAY BACEGROUND:

=25, Q.55 342.9 2,03 LA GI.EZ 0.324%  0,.3343 ~0.44 —0.2% -0.0082  1.0013 ~0,0002 ~0,0007 00,4732 O,4077
: FOR BLACK BACKGROLUIND:
i oo 0.55 242.8 2.03 2. 42 23,15 0.219R2 0,.3z234 -0 28 =0.20 -0.0074 Q.9792 -0,0008 ~0.0006 O0,4%32 0,272 b
{ £
&
| —
o

.
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DOUWNWIND DISTANCE (0FD

FLIME ALTITUDE (D

SIGMA Y (M)
SIGMA Z (M)

S02-304 CONVERSION RATE=
NOX-NOZ CONVERSION RATE=

ALTITULDE

H+23
INCREMENT]
TOTAL AMR]

HH1S
INCREMENT ]
TOTAL AME]

H
INCREMENT]
TOTAL AME]

H-13
INCREMENT ]
TOTAL AMB1I

H-25
INCREMENT ]
TOTAL AME]

0
INCREMENT]
TOTAL AME]

CUMULATIVE

N
(FPM)

0.000
0.005

0. 000
Q. 005

4, 000
0.005

0,000
0.0035

. 005

S0
M%)

FRIMARY PARTICLLATED

4]

M=)

” b . Qs ot - § 8 e - S o
R P e e BN DaE e

COMOEMNTRET TOM - 0F alffen™, il tay=00

= S50
= ROk,
= FEOS,
= £41.

NO2Z
{PPM)

Ol (:K:)O )

02.004

. 000
0.004

0,000
0. 005

0., 000
0. 005

0. 000
0,005

0. 000
0,005

+
0.3242
0. 3135
0.0373
€, 000
0, GO0

v& S ;0?1 5

0.0417 PERC
G, 4217 PERCENT/ZHR

RS D

1540 MY =oasz

NOS—
(FPHM)

1. 000
Q. 000

O, OO0

0. 000 a2,

QL. 000

0. 000 =]

0. 000
. 000

Q0. 000

0. 000 2.

ENT/HR

MII2/NTOT
(MOLE %)

R2.779

82,805

g2, 697

fared &t Hel

NEIE=/NTOT
(MOLE %)

14,879
1.540

SURFACE DEPOSITION (MOLE FRACTION OF INITIAL FLUX)

I
A

(FFMD

<, QOCG
Q.003

Q. 000
0,00%

0, 000

O TR A

QL 00

Q.00 -

0,003

Oy, QOO
0. 003

%o LY S R o LRI o <
izt s g e T, ity m
Mv m M; m 3

T g R TR B

Sige=
(UG/ME)

. 001
2,001

0. 001
0.001

0,001
0,001

O, D01
0.001

0,001
0.001

0,001
0. 001

204=/5TOT
(MOLE %)

2.774
0.011

2.7
0.0

(o

-
]
?

-4

)

RO A
) .4.‘.-'..56'

Q.01

.y oy g
PR

0.012

. 443
0,013

X
(FFM)

0. 000
0.080

0. 000

0,040

0,000
0.040

Q, GO0
0. 08¢

0. 000
0.040

0. 000
0,040

PRIMARY BSP~TOTAL
(104 M=-7)

(LG/M2)

O, 03

-

LU |

(3

G, Q38
-0, 11"

4

By

0, 059

-0.0%8

e, L

-0.,093

0. 059
-0, 093

Q. 059
-0, O

0. 001
Q. QOG

0,001

GO0 -

0,001
0. 000

0.001
Q. 000

0, 001
0.000

€. 001
0. 000

BEFSN/BZP
(%)

2E.E2L

-1102,.391

g
lE:l ':';:.,

S, 045

19,10%
SE.803



(.4 .

Y
Sz

s G

DOWNWIND DRISTANCE (KM) -
FLUME ALTITUDE (M)
PLUME-OBSERVER DISTANCE (KM) =
AZIMUTH OF LINE-QF-SIGHT =

ELEVATION ANGLE OF LINE-OF-SIGHT =
SOLAR ZENITH ANGLE =

THETA ALPHA RP/RVO

40,

e
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e
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VIZSUAL EFFECTS FOR HORIZONTAL SIGHT FATHS
1540 MW gas fired at Bel

= 205.0

= 206.

242.2
224.1

0.0

£9.9 AT 1400,

[
&".'

RV #REDUCED ~  vCAP L X Y DELYCAP 107

348.5 0.41 - 60.29 82.01 0.3281 0.3437 -0.04

-Ap
® a
o
. .’
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} ON  &/21 ' o '_ & s
SICHT PATH IS THROUGH PLUME :CENTER : : Vi

ERERL
ER

VR S )
T N R
AT 0

DELL C(550) BRAFIQYiDELX

DELY E(LUY)

=0.02 -0.0008 0.9981 0.0001 0.0000

s
*
T : X
- R
. e
* N N
% RZE :
. =
fo 7
* faw
- .
i
. * L
K3 :
.- .
. o
?

_
L)

0.0776

-

E(LAB)
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VISUAL EFFECTS FOR HORIZONTAL SIGHT PATHS
. 1540 MW gas fired at Hel

| “:  DOWNWIND DISTANCE (KM) = 20S.0

N PLUME ALTITUDE (M) = 206.
. PLUIME-OBSERVER DISTANCE (KM) = 242.%2

j‘; , AZIMITH OF LINE-OF-SIGHT = 224.1
5 ELEVATION ANGLE OF LINE-OF-SIGHT = 0.0 e
A SOLAR ZENITH ANGLE = &9.9 AT 1600. ON &/21 g
o SIGHT PATH IS THROUGH PLUME:CENTER ‘ REATAR
B "‘. £y i N . ’ "3‘!-“ K 'w-:{‘ "‘,Vv':;:
2 THETA ALPHA RP/RVO RV %REDUCED YCAP L ¥ Y DELYCAP  DELL C(S50) BRATIORUIDELX  DELY E(LWV) E(LAB)
% 0. | , |
- 12, 0.69 348,5  G.41  £0.29 82,01 0.3281 0.3437 -0.04 -0,02 -0.0008 O0.9981 0.0001 0,0000 0,0776 0.0550
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PLUME VISUAL EFFECTS FOR HORIZONTAL VIZa3 ’ ,
OF THE FLUME OF WH1TE, GRAY. AND ZLACK CBJECTS |
FOR SPECIFIC OBSERVER-PLUME A%7 GBSERVER-OBJECT DISTANGES ‘

1540 MW oas fired at Z=i

',.;x:nﬁm,,ww.mw:’ww .

1? ¢ - DOWNWIND DISTANCE (<M) = 205.0
/ y . PLUME-OBSERVER DISTANCE (KM) =  242.2
AZIMUTH OF LINE-OF-SIGHT '=."224.1

R ELEVATION ANGLE OF LINE-OF=SIGHT, = 0.0 : | , DY | ?

) SOLAR ZENITH ANGLE = 69 9’ £2 GT 1600. ON  6/21

[ THETA = 60- - & ’ ’1‘ ~

) REFLECT RP/ RVQ RG/RVO VCAF’ » L X Y DELYCAP DELL C(550) BRATIO . DELX nELY E { LUV) E(LAB)

| 1,0 - 0,69  1.01 2.83 §3.37 0.3343 0.3438 0,06 -0.03 —0.0009 - 1.0015 .~7, 0001 ‘<0.0001 0.0787. 0,0863 . )

f) Q.3 Q.69 1.01 60,18 81,95 0.3337 0.3423 -0.03 -0.01 -0.000% 0.9997 0.0000 ¢,0000 0.0317 §,0270

0.0 0.49 1.01 59.04 21.33 0.3289 0.34146 -0.01 ~Q.0) -0, 0004 00,9984 00,0000 0,0000 0,0386 ¢.0283
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? P LI > * "';;' » .t‘ A .: ': < :; :
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L » _ 1540 MW sas fired a

L DOWNWIND DISTANCE (KM) = 20
- . PLUME-OBSERVER DISTANCE (KM)

f ', ELEVATION ANGLE OF LINE-OF-S

" SOLAR ZENITH ANGLE = &9.9 - AT 1600, ON &/21

'y THETA LENGTH RP/RVO  RV.% %

2%

FOR SKY BACKGROUND:
o 86, 0.69  339.1
! FOR WHITE BACKGROUMDS
1 86. 0.69 339.3
; . FOR GRAY BACKGROUND:

FOR BLACK BACKGROUND:
gé. 0.49 339.0

{ AR
5 & A
f] >

1. &0, LT

? 8&. 0.49  339.0

+ Bel

5.0

ey

et e cL A e, ' i RTINS

VISUAL EFFECTS FOR LINES OF SIGHT ALONG PLUME

= 242.2

.,'-" AZIMUTH OF LINE-OF-SIGHT = 224.1

IGHT =
REDUCED

u

3.10
3.07
3.13
3.16

.
i
-y
¥ »
4
.
+ .
4 3
< Pl
¢ .
"t
-

0.0
YCAP

63.60

5. 24

62.469
61.59

83.77

84.63

83.29

82.71

0.3279

0.3349

0.3248

0.3202

e NPT e
=T ATy

Y DELYCAP

0.3350
0.3357

0.3341

0.3334

—0.44

"0. 54

-0.37

~0.29

N

DELL C(S50) BRA

i . ®

A AR 4 't

E DY AN

Fig

P - e

o i
o . NS
«

| ~0.23 ~0.0079 . 1,0021

~0.28 -0.0092 1.0045

R "0. 19 ""0.0068

LT

-0.16 —-0.0058

s

5 o
- » gt *
L ’.' ' B
et i
o ) .
PP PSR T [ o -
it P #
. IR
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* S - MY
. LTy .
Sy R .
%o
[N . -

o

1.001%

~0.0007
=0. 0004

,0.9996 ~0,0002

e

DELY E(LUV) E(LAB)

=0.0007

-0. 0008

-0.0006

-0, 0005

»
¢

AR
B N
. s

-

.

0.5057 0.4126
0.6308 0.4977

0.4252 0.3510

0.3520 0.2963
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE =

PARCEL

AGE
(HR)

0.1

LaCAL

TIME

14Q0

1.0 KM

S02-TO-S04= CONVERSION RATE (%Z/HR)

H+28 H+is H . H-15 H-25 O

0.00 4.00 G.,00 0.00 0,00 0.00
r: ;"!.‘ ‘*““ A f’t
- ‘t.‘i" % ) * o .

_ ; _ L — L

- E,,F - ,.",‘.,

NOX-7T0~-HNO3 CONVERSION RATE (%/HR)
H+2& H+18 H H-18 H-28 O

0.0C¢ Q.00 0.00 .00 0,00

o
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE

PARCEL
AGE
(HR)

LOCAL
TIME

S02-TO-S04= CONVERSION

H+28 H+1S H H~1S
15588 .
14600

0 00 0 00 0.00 0,00

*‘! o.l'A “
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HISTORY OF PLUME PARCEL AT DOWNWING DISTANCE = 5.0 KM

PARCEL LOCAL S02-TO~S04= CONVERSION RATE (%/HR) NOX-TO-HNOZ CONVERSION RATE (%/HR)
'AGE TIME
- ’ (HR) H+28 H+1S H H-1S H-2§ 0O H+2E H+1S H H-1§ H-2& 0

} y 0.1 1547 ©0.00 0.00 0.00 0.00 0,00 O, 0.00 0,00 0.00 0.00 0.00 0,00
oo 0.1 1551 % 0,00 0.00 0.00 0,00 6.00 0.01 0.00 0.00 0.00 0.01 .0,5%6.75
f 0.3 s

SO0
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R R e
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE =

10.0 EM

PARCEL
AGE

LocaL
TIME

$02-TO-804= CONVERSION

H+25 H+1S H H-15

0.1 1531 ..0.00 0.00 0,00 0.00 0,00
0,1 1535 . 1 0,00-0.00 0.00 0.00 0.00
e 0.3 1543 L304017 0,00 Q.00 0.00 0,01
0.5 1600 £:20402°°0.00 0.00 0.00 0.02

. - }?‘ukf;v

RATE (%Z/HR)

O

0.00
0.09
0,07
0.02

NOX-TO-HNO2R CONVERSION

H+25

0’00
0,01
0.05
0.14

H+iS

0.00
0.00
0.01
0,02
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1 1
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HISTORY UF PLUME PARCEL AT DOWNWIND DRISTANCE = 48.0 KM

PARCEL LocAL S02-TO-S04= CONVERSION RATE (%/HR) NOX-TO-HNO3 CONVERSION RATE (%/HR)
AGE TIME .
{HR) H+2& H+1s H H-13 H-2& 0 H+2& H+18 H H-18 H-2s o
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE =

PARCEL
AGE
(HR)
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o
o
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O~ 01 0 »e

LOCAL.

TIME

1329

T 1324

1342
1358
1400

43.0 KM

S02-TO~-s04= CONVERSION RATE (%/HR)
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 96.0 KM

PARCEL LOCAL S02-TO-S04= CONVERSION RATE (%Z/HR) NOX-TO~HNO3 CONVERSION RATE (%/HR)
AGE TIME :
{HR) H+2S H+1S H H-1% H-28 0 H+2S H+1S H H-1§ H-2& 0
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HISTORY OF PLUME PARCEL AT DOWNWIND DISTANCE = 155.0 KM

PARCEL - LacaL
AGE TIME
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H¢¥1S H H-15
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HISTORY OF FLUME PARCEL AT DOWNWIND DISTANCE =

CONVERSION RATE (%/HR)
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PLOT FILE VERIFICATION
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OBSERVER~-BASED DATA

SKY BACKGROUND

) NX 1 2 3 4 5 & 7 8 B

Ay " o

) 3'%-i* DISTANCE (KM) - i. 3. 5. 10, 48, ?6.  155.  205.

-
B
.

P » L 1 *
A - LRy & ¥,
Doy ke : 'f .‘ )

BN REDUCTION OF VISUAL i

; RANGE (%) 0, 733! 0#‘38 0.389 0.302 0.2858 0.314 0.2376 0.415 !
' P {
: . "'Q A

| BLUE-RED RATIO - .. %eoe st . BRAEN 0

; ‘ 0. 963 0, Y78 0.984 0.990 0,997 0.998 0.999 0.998 . . el : L T, )

PLUME CONTRAST AT -~ . - ~ . el R B
0.55 MICRONS 0.009 0.001 -0.002 -0,003 -0.003 -0.002 -0.0061 -0.001

PLUME PERCEPTIBILITY - - v

\ ‘ DELTA E(L#A%*B¥)  "0.887 0.615 0.524 0.395 0.190 0.123 0.076 0.055 ’ G -’ ;

E : . ;:“."‘_" . - ', :
i "WHITE BACKGROUND . ) B " ‘ )

: ' F i L

| N . 2 3 4 5 6 7 8 e e e X .
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b : e DR . : TP T PR S AR AR S 0 AR .

REDUCTION OF YISUAL . | R .
RANGE (% 0.0600 0.000 0.C0C 0.000 0,000 0,000 0.000 0.000 | L .

l;“ BLUE-RED RATIO - ’ - * - L ) i ",‘ . ; ‘: ‘— ‘_:‘V‘.g j”‘ ):.';‘:;:. “:xt.i-‘; " ) “,-"‘0' . 4 . “ : K-ﬂ
L 4 0,981 0.988 0.991 0.994. 1.000 1.001 1,001 1,002 .. e Lo TTrm e o

-~ . L. PP R v Tt - z;} o AT s e A “ e
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PLUME PERCEPTIBILITY I SR Ty LT
DELTA E(L*A%E*) . 0.681 0,489 0,445 0.349 0.177 0.116 0,073 0,056 e o

. GRAY BACKGROUND . w0
g NX 1 Lz it o3 4 s & 7 &
’ - .

! DISTANCE (KM) 1. 3. 5. 10. 48,  96. 155. 205,

! REDUCTION OF VISUAL
§ ' RANGE (%) 0.000 0Q.000 0,000 0,000 0.000 0,000 0.000 0,000

}r\‘*' BLLIE-RED RATIO
e
: - f‘—!l LY " 3 g | ‘.‘-5\..!0 0. 937 0- 997 0.99; 1;000 1. 00y

PLUME CONTRAST AT vy
0.55% MICRONS 0.017 0.007 0.002 0.000 0,002 —0.002 —Q.001 -0.001

PLUME PERCEPTIBILITY
DELTA E(L*A*E*) 1.223 0.750 0.545 0,245 0,129 0.0%0 0,052 0,027
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Item 3g:

Response:

1.

610541

"All noise impact calculations including coal mine blasting

(p.5-56), continuous mining noise (p. 5-57), train noise

(p.5-59), 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 text.

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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Coal Mine Blast Noise Calculatioms
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E BRYCE CANYON/WESTERN SLOPE BLAST DATA 4

1. § pATE LOCATION EQUIPMENT, TYPE OF DISTANCE MAXIMUM MAXIMUM

] - SYSTEM BLAST TO BLAST, SOUND PRESSURE SOUND

5 | FEET LEVEL, dB LEVEL, ¢BA

fg t K ,

§ 6/6 Yovimpa Poiat A Adr 1 26,900 , - 61

1 " . Rainbow Point D " . 28,000° 292.7 68.8

% | " Bryce Point c " 74,000 86.2 56.4

?" " Yovimpa Point A Air 1II 26,900 - - 69

g " Rainbow Point . D -, - 28,000 . 2 95.7 68.8 g

o I Bryce Point .. C " 74,000 . 86.9 2 58.5 1

= {6/23  EFC» © E Coal 1,500 - 79 -

g B " H " 8,000 84.2 66.1

i B " E " 8,000 - 65.7

=% B " E Overburden 8,000 - 86.2

=] " v G n 16,000 89.2 65.2

E " E .m 16,000 - 67.8

S . EFC E Overburden 18,500 - . 57.2 b

3 " .G " 26,900 80.8 57.0

!% P & M G Coal __ 5,000 107.2 8.4

4 _E - 5.000 - =33

2 w - B .o 6,500 99.5 74.9

8 " E u 6,500 - 75.0
UIIxxk E Coal 11,700 92.1 55.5
" E n 12,500 - 60.2
" E .o 20,500 - 55.4
" . " E Overburden __ 13,000 - 62.1 :
" E " 21,400 - 55.1 &
" E Coal 12,400 - " 66.1
" : " 17,000 106.7 75.3
n E "o 23,000 - 54.5
Yovimpa Point H Afir I 184,800 65.1 36.2 T
Yovimpa Point H Air II 184,800 85.3 43.4 i
Rainbow Point M Adlr 111 184,80¢C >78.7 42.4 P

*EFC = Energy Fuels Corp. Mine No. 3
**P5M = Pittsburg & Midway Mine
***0UI1 = Utah Intermational Inc. Trapper Mine
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‘ Continuous Mining Noise Calculations
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Slmpllfled Procedure for Develop'mg
Rallroad Noise Exposure Contours

o

‘.

Y

Jock W. SMng. State of Califorma, Berkeley, bahfornia

Tt

! s
‘--4 - - - M

. . . »

1

- N . -

e Night Average Sound Leve] (Laa).

.
- "‘

Railmnd line operations are one source of community
~  noise which should be included in community noise plan-
.~ ping. A simplified procedure is presented for estimating
.. the noise impact of such operations, in terms of the Day-

PR SR T

-

. Current efforts in commumty planning are paying in-
creased attention {o the noise environment of residents,
« particalarly in Califommia 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 planness in complying with the re-
quiremenis of this law, which includes quantitative de-
scriptions of the rioise environment created by ground
transportation noise sources, a number of simplified
nomograms have been developed. Based on rigoious
~"-- analytical procedures and computer augmented tech-
- niques they can be easily used by persons untramed in
“acoustics and they yield a good first approximation of noise
exposure for specific sources.
The method presented here for on-line railroad opera-
- tions is derived from a study performed by Wyle Research
for the Southemn Pacific Transportation Company in con-
junction with the Atchison Topeka and Santa Fe and Union
Pacific Railway Companies and the Association of Ameri-
can Railsoads.! .
This method pvreaents a 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. L ¢ noise contours account for the A-weighted noise
magnitude of individual occurrences, as well as the time
. duration of each event. Additionally, they account for the
total number of single event occurrences during the
24-hour day. They also weight these occurrences relative
.o the time of day in which they occur to account for ii+
creased human sensitivity to noise at night.

N1 Equivelont Number of Cpereticns:
N e g + 10 Ny = = e

v

Ny, Ny = aumber of sperotisng during
% -—--——-dcy ond night seapretively—
where duy end night e
dolined a3

Dey: 7:00 .. 1o 10.00p .
N

Nightz 10:00 p.m. ta

\ '7sWo;.-.

H
i
I
1

o

-

g

Dapdight Avevege Sound Lawel, Ly, ¢8
o

g &

200 400 500 £00 lm IOOO
Distence from Yruck, Feur

100 400 2000 3000

§

Figure 1 - Distances to day-night average level {L .o noise con-
; . tours for reilroad line operations.

. ing frogs, unwelded rail, and bridgework.

" 7. Presence of bridgework

The procedure consists of first determining the equival-
ent number of operations N which is equal to the actual
number which occurs during the DAY time period (7: am
to 10:00 p.m.) plus 10 times the number occurring during ¢
the WIGHT time period (10:00 p.m. to 7:00 a.m.). The factos
of 10 relaics io increased noise sensitivity dunng the
NICHT time period. A graphical look-up chart is provided
such that the distance to a desired contovr value (i.e., 65,
70,75 dB) may be read directly by entering the chart at the
calculated value of equivalent operations, N.

Finally, adjustment factors may be included to account
for increased noise levels {and hence, broader reaching
noise ccntours) resulting from tight radius curves, switch-

Directions for Usage

Step 1 — Equivalent Number of Operations
Calculate equivalent number of on-line operations from
the formula: . {
N= N,, +/'?v,
where:

N = equivalent number of operations
No = number of daytime operations occurring be-
tween 7:00 a.m. and 10:00 p.m.
N, = number of dighttime operations occurring be-
tween 10:00 p.m. and 7:00 a.m.

Step 2 — Distance {0 Lian Contour Values

To find the distance to a given contour value, enter Figure
1 at this value on the left vertical axis and move horizon-
tally to the right until the curve 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 Jdetermined do not take into account miscellaneous track
irregularities which may increase noise gencration at
specific locations.

Table 1 - Adjustments to L4, Noise Contours

Correction to Desired
Variables Affecting Noise Qutput Lén Value, dB

1. Passengertrains only .c..ocevievieesnnccoces =1
(If combination of passenger and
freight — assume all freight)
2. Presence of helper engines:
a. Level grade or descending grade evesivese 0
b.- Ascending grade ...ooviiiiinnceccenniines 42
3. Mainline welded or jointed track ..... 0c00ee O
4. Low speed classified jointed track covvieeeen. 44
5. Presence of switching frogs or grade
CI‘DSS!DKS teiiossdacivseiondecvsactietnesniaeans +4
6. Tight radius curve
a. Radius Jess than 600 feet oovvvueeeneinns. 44
b. Radius 600 t0 900 feet ...iveverievncrees. +0.5
¢. Radius greater than 900 feet vvvvieinseee. 0

| & Light Stt‘e' (l‘i‘sﬂl --to-ocoo--o--oo-..ooo-o+l4
b “L‘a\?) Ste(fl tres‘lcoo.-o-(avyocnovocottocd +5
c. Concrete structure cssbssssressnenasenaene O
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%5 Step 3— Additional Factors Affectit.g Noise Output
:  Table 1 summarizes the net effect of these additional vari-
14 sbles on the L, noise contours produced by railroad line
-~ openations. To include these factors in the analysis, derive
. an “adjusted contour value” by subtracting the adjustment
~ value determined from Table 1 from the value of the con-
tour desired. (In the case of multiple occurrence of the
!5 items shown in this Table, only the larger of the adjust-
-,. ment values should be used.) Enter Figure 1 at the new
... adjusted contour value to obtain the distance to the
- originally-desired contour value. (This procedure effec-
 tively moves a given contour farther from the tracks to ac-
* count for the increased noise output.’ T
B Esample -
" Given: Passenger and Freight Operations activity over a
<77 7 segment of north-south welded mainline track as
X -, Summarized in the table below:

-0 - -
.

Number of Daily Operations
Dey Night
‘ t P Freight - Northbound . [ :
i :  Freight - Southbound To.
Passenger - Northbound
Passenger - Southbound

Total . 6

) ' ' '

Type/Direction .

4
3 .
3

-

s
w|oome

The equivalent number of operations N are calculated as:

. N =Np+10Ny=16+10x 3= 46°

’ - Assume we wish to compute the distances to the 70, 65,
| ' . .

and 60 dB contours. .

Civen N = 46, these distances are determined from Fig-

ure 1 and shown below. ) . .
Contour Value, dB Distance from Tracks, feet
' 70. 1ns -
. 6S 250
60 . 450

If we now wish to include the effects of track irregularities
over certain segments on the line, for example, presence of

a switching frog, the following adjustment are made: Value
of adjustment from Table 1 = +4 dB (Thus the switching .
frog will increase the noise level by 4 dB and extend the )
breadth of the contours). The effect of the increased noise
level at the point of the switching frog on the contour is

summarized below. : .
Distance to
Desired Adjustment . Adjusied Desired
Contour Factor — . Contour Contour
Value,dB  from Table I Value, dB Value, feet
I ( J +4 66 220
6s +4 ) 61 + 400
60 +4 ) 56 730 )
References | :

1. Swing, J. W. and Pies, D. P., “Assessment of Noise Enviro 3
ments Around Railroad Operations,” Wyle Laboratories Re- *
search Report No. WCR 73-5, July 1973, AN

® Note that per direction given in Table 1 under “Passenger
Trains Only,” when the traffic consists of both passenger and
freight operations, all operaticns should be treated as freight
operations. : ) .
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D Interzittent Sources

Col. 1 Col. ¢ Gol. 3 Col. & Col. 5 Col. 6 Col. 7 _ Col. 8
ﬁeference. L, of Total Sources Ground Source Coda No.
Sound Source Chapter 4 Elevationt Elevation | For This
{Refer toﬂab'la.l.'l ) Quantity Page ¥o. Overall® | A-deighted {e) (=) " Source
TRENSFORPERS | | marn| H-17 [02.4 Gvo 754 !
COOLING TUWERE | v gpne | o | 126 | b g00 | W3 | N
77 ety |
INLET 0F FRED | 9 1 -5 ne.s| .5 o¢co 962 1%
DRRFT FANS
ganerepmwouctt | 2\ d-s | eS| 15,5 | oo | 92 | 14
DREFT FANS
Coo-IG TowEE | 3 4-24 | g | 194 908 et |15
PeMmes . Y g zp iz
DEERC 7 of BT | 4-27 /85 /i= 107 Z’ )
7 720 17
VENTHLRTINE P 2 H-b /77 7co

Notis:

Use exira sheets Tor additicnal sources

% Overall values ais captional heré snd in 21l fclloving worksbeeis; they are not required in the octave dané or
A=weighted sound level anaiysis.
§ Give all elevazion values Telative 1o Bear pes level or to local reference elevation.
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WORKSHEET 1., d,
OVERALL AND A-NTIGHTED SOUND POWER LEVEL AND ELEVATION OF ALL SOUND SOURCES AT POWER PLANT

P;.;nt Nfﬂﬁ/y# " ,44/,45/(/?' Mie Riting ,Z}ﬂ Puel: [] 012 or Cas E/Cad O ruelear

Check One: B{mt»r Sources

D Indoor Sowrces

Check Ome: [[] Contisucus Sources

Intermittent Sources

Cel. 3 tol. 2 €1, 3 Col. 4 Co1. 8 Col. & tol. 7 toi. 8
’ Iieference, L of Tota) Sources Ground Source Code Nc.
Sound Source Chapter 4 Elevation$ Elevation} For This
{Refer to Table 4.1 ) Quantity Page No. Overall* A-deighted )] (m) Sourte
-~ o e e e s PN . :...---
- - e A /‘:

15 l.,'. - a—;
COEYIAS ¥ \ y-gs )19 900 /5 | 19
TEARSFER TOWEES - 3 MTn

lik B
1AY
Pic# PREZVENTS | | H-72 43 Go? 7¢2 1%

Kotes: Use extrs sheets for «dditional sources
® Overall values are opiicnal heré and 4n all followving worksheeis; they are ndt required in the octave bané or

A~veightead sound level analysis.

§ Give all elevazion wvalues relative 10 wedn sed level or t¢ loesl reference elevation.
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Check Oned Do\ntdoor Bources
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m{ndoor Hources
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WORKSHEET 6 Q.
SUMMATION DF PLANT SOURCE CONTRIBUTIONS 1N VARIOUS DIRECTIONS FOR SOURCE ELEZVATION GPOUPS 1, 2, 3
1, Aspider giveetins fvem plost, for this m=matics {cirzle oze):
0% 22% LE* 6T 0% 2™ 138 1ST® 2B0® 202"  225%  2LTe 275®  262%  q1EC  2IT® Dehes

{1f “other™: Specily acgie ﬂu s anéd {ndicate receiver pozition o isteress, by cude letter
Anglea are Teasuret Ire= acsustic cezter,

2. Souvce silevstion rour iscluded iz 2hin simmation {chesk ope):
{Zlevasiczs are above ground elevation &% the scowstic cester s¥ the plunz)
Croup 1, D Sroup 2, D Croup 3, above 20 =,

0=20 2~30 a excluding Growp &
sources

3. Scund power levels ©f Sen sSirongess acurces rafistisng tovasd direction marked in Ytex 1 adove. Obtiir pover levelx
w . -4z this dizection fras “orksheets I and S5, Indicate tcoe) sources vith as asterisk (*) by <be source code rusber,
and a4l the asterisk 30 e0und pover level values in oetzve bazds kaovr or beliéved to cz=talz tonsl cocponexzts.
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Octave Band Center Frequency, Mz

Outdoor Radiited Sound Power Level, n d8 ]
.
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1 )26.4 ]
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elevatiss of Item 2. ]
5. Inaers the source code mumber of sach topal sourze (Item 3, asterisk) then give,ia She poper oczave band szace
the 8if%erunce Yetveen the octave band scund Sover level iz Item & and the octave hani sound pover level ia Ited 3
Jar each band vajue satked vith az aszerisk.
+ . Difference Between Item & and Jtem 3 for Tonal Sources - Rats
; - - ting
Source Octave Band Center Frequency, H2 for
4 Code - Tonal
i Number 3 62 I 123 250 500 1000 2000 4000 8000 Source
& ’ : \
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14‘.1 -
3
(B i
¥ H
{ . .
§. Y1) dn the rating colums 45 Item 5 gs follows. If all differwnces are greater than 15 &%, mark “L" 4in rating N
columz; 47 the snallest &ifference rasges betveen 1) azd 15 &3, mark "1 in the colm=, and underline “hat *
ellesy Gifference in red; 42 smallest Aifference ranges detveen 6 and 10 4%, asrk 2" in rating eplum=, and '
underiize that smalles: 4i27erente in red; 47 smallest differenc ranges betwees D and 5 €2, mark "1" in rating
colimm, and und¢rline shat smallest 2i2farence in red. . v
§ 31
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WORKSHEET 6 . . *

SUMMATION CF PLANT SOURCS CONTRIBUTIONS IN VARIOUS DIRECTIONS FOR SOURCE ELEVATION 3RQUPS 1, 2, 3
1. Angular difesziss Srca plazs, for shis ssmscica (cissle cce): ' ‘ . N
0% 22° 43¢ 6T 50" 112® 135 15T®  130*  202®  225°  2uT® . ;2° 292 5 33T° Oimer -
(22 "other™: Spesify asgle /¢' LL + and indicese receliver positicn 52 fzteres:, Yy coda letzar ).

Azgles ace sasured Zr=m accustic cezter,

2. Source elevatioca Foup inclulded = this si=mation ichesZz pmel:
(2leveziozs dire above ground elevatiom &% the acoustic cester of hue plant)

D Croup 1, D:rsupz. roup 3, above 20 m,
20 m 2308 ’ exclutizg Growg &
. : . . sSowEoe

S. Smt poves levels of ten strongest sources raliatisg tovas? directisn marked in Itex 1 adove. Obtais povar levels
« 4 thils directicn fram Vorksheets I and 5. Iadicate Tolal aouwrces VIth an astarisk (*) by cte source code ruxbar,

s o

1 . and 8d{ the adterisk o souwad Tover level values In oCtave basds kmove or believed ¢o sc=iais tonal cofpoients.
s 3 T ) Dutdoor Madiated Sound Power Lavel, in dl
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3 elevesio of Item &.
; S. Insert the source tode mmber of sach toral acurse (Item 3, asterisk) them give.is the fooper octave hand smace,
2 the dif7ersnce Detveen the octave dand scudd Power lsvel i3 Itam ¥ and the octave azi zound pover level (o Iten 2
i far each band valus sarked with a3 asterisk.
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Power Plant Noise Calculations

70-MW Turbine
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Item 4: “provide a copy of the 1984 Annual Report omn Wolverines (1984
field data)."

Response:

The wmost recent information on wolverine in the Susitna Project area was

filed with FERC on November 21, 1984, in the foilowing 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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