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Vehicle Miles/Trip Trips/Day
Mechanics Trucks 0.05 1
Total Light Vehicle Miles 0.05

Delivey Trucks 0.05 1
Total Medium Truck Miles 0.05

Dump Trucks 0.05 2
Flatbed Trucks 0.05 3
Water Trucks 0.05 3
Total Heavy Truck Miles 0.4

Backhoe 1 1
Loader 1 1
Trencher 1 1
Dozer 1 1
Grader 1 1
Total Heavy-Heavy Duty Miles 5

PM10
Emission Rate 

(lb/mi)(1) Emissions (lb/day)
Light Duty 1.0131497 0.05
Medium Duty 1.4446539 0.07
Heavy Duty 2.2690375 0.91
Heavy Heavy Duty 2.4630500 12.32

13.35
5.20

(1) Based on Section 13.2.2 of EPA’s Compilation of Air Pollutant Emission Factors (AP-42).
          Emission Rate = 1.5((s/12)^.9)*((W/3)^.45)
          s = silt content = 8.5% for average construction sites.
         W = Vehicle Weight (ton) =2.5 for light, 5.5 for medium, 15 for heavy, 
         and 18 for heavy heavy (EMFAC2007).
(2)  Controlled Emissions assume that watering 3 times per day reduces emissions by 
        61 percent (Uncontrolled Emissions x 0.39)

Valero Wilmington Refinery
New Cogen Project

Offroad Construction Vehicle Dust Emissions

Controlled Total(2)
Uncontrolled Total

M:\MC\2709 Valero - Cogen\2709 Construction Emissions (rev3).xls:Offroad Vehicle Dust - Peak 1/11/2013

Appendix B

B-7



1
2

3
4

5
6

7
8

9
10

11
12

0.
0

0.
0

0.
0

0.
0

0.
0

0.
0

0.
0

2.
0

2.
0

2.
0

0.
0

0.
0

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
8

0.
0

0.
0

0.
0

0.
0

0.
0

0.
0

0.
0

1.
7

1.
7

1.
7

0.
0

0.
0

(1
) B

as
ed

 o
n 

S
C

A
Q

M
D

 R
ul

e 
11

13
 V

O
C

 li
m

it 
of

 1
00

g/
L.

20
13

VO
C

 E
m

is
si

on
s 

(lb
/d

ay
)

A
ct

iv
ity

V
ol

um
e 

pa
in

t a
pp

lie
d 

pe
r d

ay
 (g

al
)

V
O

C
 c

on
te

nt
 (l

b/
ga

l)(1
)

Va
le

ro
 W

ilm
in

gt
on

 R
ef

in
er

y
N

ew
 C

og
en

 P
ro

je
ct

Pa
in

t E
m

is
si

on
s

M
:\M

C
\2

70
9 

V
al

er
o 

- C
og

en
\2

70
9 

C
on

st
ru

ct
io

n 
E

m
is

si
on

s 
(r

ev
3)

.x
ls

: P
ai

nt
1/

11
/2

01
3

Appendix B

B-8



C
on

st
ru

ct
io

n 
A

ct
iv

iti
es

(1
)

1
1

10
5.

83
7

0.
39

22
.7

7
22

.7
7

58
.3

72
88

58
58

.3
72

88
58

Ta
bl

e 
A

9-
9-

F

S
to

ck
pi

le
s

A
ve

ra
ge

 T
on

s 
of

 M
at

er
ia

ls
 

H
an

dl
ed

 P
er

 
D

ay

P
ea

k 
   

To
ns

 o
f 

M
at

er
ia

ls
 

H
an

dl
ed

  
P

er
 D

ay

P
M

10
 

E
m

is
si

on
 

Fa
ct

or
 

(lb
/to

n)
W

at
er

 C
on

tro
l 

Fa
ct

or
(5

)

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
P

ou
nd

s/
da

y

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

P
ou

nd
s/

da
y

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
P

ou
nd

s/
da

y

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

P
ou

nd
s/

da
y

C
on

st
ru

ct
io

n 
A

ct
iv

iti
es

(2
)

94
8

94
8

0.
00

08
7

0.
39

0.
31

99
25

59
0.

31
99

25
59

0.
82

03
22

02
0.

82
03

22
02

Ta
bl

e 
A

9-
9-

G
A

ss
um

pt
io

ns
: 1

cu
bi

c 
ya

rd
 tr

en
ch

 s
po

ils
 =

 1
 to

n

W
IN

D
 E

R
O

S
IO

N
 D

is
tu

rb
ed

 
A

re
a 

an
d 

Te
m

po
ra

ry
 

S
to

ck
pi

le
s 

   
   

   
   

   
   

   
   

   
   

   
D

ay
s 

of
 

C
on

st
ru

ct
io

n

A
ve

ra
ge

 
A

cr
ea

ge
 

D
is

tu
rb

ed
 

P
er

 D
ay

P
ea

k 
A

cr
ea

ge
 

D
is

tu
rb

ed
 

P
er

 D
ay

P
M

10
 

E
m

is
si

on
 

Fa
ct

or
 

(lb
/d

ay
/a

cr
e)

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
P

ou
nd

s/
da

y

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

P
ou

nd
s/

da
y

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
To

ns
/Y

ea
r

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

To
ns

/Y
ea

r

S
C

A
Q

M
D

 
E

m
is

si
on

 
Fa

ct
or

 S
ou

rc
e

C
on

st
ru

ct
io

n 
A

ct
iv

iti
es

(3
)

20
0.

25
0.

25
0.

12
0

0.
03

0
0.

03
0

0.
00

0
0.

00
0

Ta
bl

e 
A

9-
9-

E

Fi
lli

ng
 a

nd
 D

um
pi

ng

E
st

im
at

ed
 

M
at

er
ia

ls
 

H
an

dl
ed

 P
er

 
D

ay
 (t

on
s)

P
ea

k 
   

To
ns

 o
f 

M
at

er
ia

ls
 

H
an

dl
ed

  
P

er
 D

ay

P
M

10
 

E
m

is
si

on
 

Fa
ct

or
 

(lb
/to

n)
W

at
er

 C
on

tro
l 

Fa
ct

or
(5

)

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
P

ou
nd

s/
da

y

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

P
ou

nd
s/

da
y

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
P

ou
nd

s/
da

y

P
ea

k 
   

   
 

P
M

10
 

E
m

is
si

on
s 

P
ou

nd
s/

da
y

Tr
uc

k 
Fi

lli
ng

(4
)

94
8.

0
94

8.
0

0.
02

20
5

0.
39

8.
15

23
26

8.
15

23
26

20
.9

03
4

20
.9

03
4

Ta
bl

e 
A

9-
9

Tr
uc

k 
D

um
pi

ng
94

8.
0

94
8.

0
0.

00
90

75
0.

39
3.

35
52

09
3.

35
52

09
8.

60
31

8.
60

31
Ta

bl
e 

A
9-

9

TO
TA

L 
P

M
10

 P
ou

nd
s/

da
y

A
ve

ra
ge

P
ea

k
(C

on
tro

lle
d 

E
m

is
si

on
s)

34
.6

22
8

34
.6

22
82

(U
nc

on
tro

lle
d 

E
m

is
si

on
s)

88
.7

00
88

.7
00

 

(1
)  

E
m

is
si

on
s 

(lb
s/

hr
) =

 [0
.7

5 
x 

(G
1.

5 )/(
H

1.
4 ) x

 J
   

   
w

he
re

 G
 =

 s
ilt

 c
on

te
nt

 (7
.5

%
), 

H
 =

 m
oi

st
ur

e 
co

nt
en

t (
2.

0%
) a

nd
 J

 =
 h

rs
 o

f o
pe

ra
tio

n 
(E

P
A

 A
P

-4
2 

Ta
bl

e 
11

.9
-1

 fo
r b

ul
ld

oz
in

g 
ov

er
bu

rd
en

)
(2

)  
E

m
is

si
on

s 
(lb

s/
to

n)
 =

 0
.0

01
12

 x
 [(

G
/5

)1.
3 /(H

/2
)1.

4 ] x
 I/

J
   

   
 w

he
re

 G
=m

ea
n 

w
in

d 
sp

ee
d 

(4
.1

 m
ph

), 
H

=m
oi

st
ur

e 
co

nt
en

t o
f s

ur
fa

ce
 m

at
er

ia
l (

2%
); 

I=
lb

s 
of

 d
irt

 h
an

dl
ed

 p
er

 d
ay

; a
nd

 J
=2

,0
00

 lb
s/

to
n.

  W
in

d 
sp

ee
d 

da
ta

 a
cq

ui
re

d 
fro

m
 L

on
g 

B
ea

ch
 2

00
5-

20
0

   
   

 S
C

A
Q

M
D

 m
et

eo
ro

lo
gi

ca
l f

ile
.

(3
)  

E
m

is
si

on
s 

(lb
s/

da
y/

ac
re

) =
 1

.7
 x

 [(
G

/1
.5

)*
(3

65
-H

)/2
35

] x
 I/

15
 x

 J
   

   
 w

he
re

 G
 =

 s
ilt

 c
on

te
nt

 (7
.5

%
); 

H
 =

 d
ay

s 
w

ith
 >

0.
01

 in
ch

 o
f r

ai
n 

(3
4)

; I
 =

 p
er

ce
nt

ag
e 

of
 ti

m
e 

w
in

d 
sp

ee
d 

ex
ce

ed
s 

12
 m

ph
 (0

.3
%

) a
nd

 J
= 

fra
ct

io
n 

of
 T

S
P

 (0
.5

). 
 W

in
d 

sp
ee

d 
da

ta
 a

cq
ui

re
d 

fro
m

 L
on

g 
B

ea
ch

 2
00

5-
20

0
   

   
 S

C
A

Q
M

D
 m

et
eo

ro
lo

gi
ca

l f
ile

.
(4

)  
U

se
d 

S
C

A
Q

M
D

 T
ab

le
 9

-9
 D

ef
au

lt 
em

is
si

on
 fa

ct
or

s.
(5

)  
M

iti
ga

te
d 

E
m

is
si

on
s 

as
su

m
e 

th
at

 w
at

er
in

g 
3 

tim
es

 p
er

 d
ay

 c
on

tro
ls

 e
m

is
si

on
s 

by
 6

1 
pe

rc
en

t (
U

nc
on

tro
lle

d 
E

m
is

si
on

s 
x 

0.
39

). 
w

w
w

.A
Q

M
D

.g
ov

/C
E

Q
A

/h
an

db
oo

k/
m

iti
ga

tio
n/

fu
gi

tiv
e/

Ta
bl

e 
X

I-A
.d

oc

Pe
ak

 M
on

th
ly

 F
ug

iti
ve

 P
M

 C
on

st
ru

ct
io

n 
Em

is
si

on
s

A
ve

ra
ge

 
P

ie
ce

s 
of

 
E

qu
ip

m
en

t 
O

pe
ra

tin
g

W
at

er
 C

on
tro

l 
Fa

ct
or

(5
)

P
M

10
 

E
m

is
si

on
 

Fa
ct

or
 

(lb
/h

ou
r)

H
ou

rs
 o

f 
O

pe
ra

tio
n

P
ea

k 
P

ie
ce

s 
of

 E
qu

ip
m

en
t 

O
pe

ra
tin

g

C
on

tro
lle

d 
E

m
is

si
on

s
U

nc
on

tro
lle

d 
E

m
is

si
on

s

C
on

tro
lle

d 
E

m
is

si
on

s

P
ea

k 
P

M
10

 
E

m
is

si
on

s 
(lb

s/
da

y)

A
ve

ra
ge

 
P

M
10

 
E

m
is

si
on

s 
(lb

s/
da

y)

A
ve

ra
ge

   
P

M
10

 
E

m
is

si
on

s 
(lb

s/
da

y)

P
ea

k 
P

M
10

 
E

m
is

si
on

s 
(lb

s/
da

y)

Va
le

ro
 W

ilm
in

gt
on

 R
ef

in
er

y
N

ew
 C

og
en

 P
ro

je
ct

S
C

A
Q

M
D

 
E

m
is

si
on

 
Fa

ct
or

 S
ou

rc
e

S
C

A
Q

M
D

 
E

m
is

si
on

 
Fa

ct
or

 S
ou

rc
e

S
C

A
Q

M
D

 
E

m
is

si
on

 
Fa

ct
or

 S
ou

rc
e

U
nc

on
tro

lle
d 

E
m

is
si

on
s

U
nc

on
tro

lle
d 

E
m

is
si

on
s

G
ra

di
ng

 O
pe

ra
tio

ns

C
on

tro
lle

d 
E

m
is

si
on

s

M
:\M

C
\2

70
9 

V
al

er
o 

- C
og

en
\2

70
9 

C
on

st
ru

ct
io

n 
E

m
is

si
on

s 
(r

ev
3)

.x
ls

: F
ug

iti
ve

C
on

st
E

F 
- P

ea
k

1/
11

/2
01

3

Appendix B

B-9



Criteria Pollutant CO NOx PM10 PM2.5
Peak Construction Emissions 37.58 45.50 43.16 23.80
Screening Value(1)(2) 7,558 142 158 93
Significant? NO NO NO NO

(2)  1 acre site located in SRA No. 4 at 500 meters.

On-site Source Emissions (lbs/day)

(1)  Screening values for LST analysis from SCAQMD Final Localized Significance Threshold 
      (October 2009).

Valero Wilmington Refinery
New Cogen Project

LST Analysis for Construction Emissions

M:\MC\2709 Valero - Cogen\2709 Construction Emissions (rev3).xls:LST Screening
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Valero Cogen Project
Operational Scenarios

Baseline Operations

Boilers
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
B9002 25.0 77.85 89.6 41.1 41.1 49.5
B9001 13.0 40.11 17.0 21.2 21.2 22.7
B9000 0.0 0.00 0.0 0.0 0.0 0.0

38.0 118.0 106.5 62.2 62.2 72.1
Based on 98th percentile emissions for combined boiler duty during 2011.

Baseline Comparison

Total (lb/day)

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Baseline Emissions
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Valero Cogen Project
Operational Scenarios

Peak Daily Boiler Operations

Boilers
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmscf)
CO 

(lb/mmscf)
NOx 

(lb/mmbtu)
PM10 

(lb/mmscf)
PM2.5 

(lb/mmscf)
SOx 

(lbs/mmscf)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
B9002 76.8 24 5.5 43 0.009 7.6 7.6 16.9 8.9 69.29 15.9 12.3 12.3 27.3
B9001 48.5 24 5.5 84 0.01 7.6 7.6 16.9 5.6 85.50 11.6 7.7 7.7 17.2
B9000 0.0 24 5.5 84 0.01 14.3 14.3 16.9 0.0 0.00 0.0 0.0 0.0 0.0

Peak Daily Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmbtu)
CO 

(lb/mmbtu)
NOx 

(lb/mmbtu)
PM10 

(lb/mmbtu)
PM2.5 

(lb/mmbtu)
SOx 

(lbs/mmbtu)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 22.50 0.00391 0.00912 0.00936 0.007 0.007 0.00258 30.03 70.08 71.96 56.25 56.25 19.80
HRSG 164.5 22.50 0.00391 0.00912 0.00936 0.019 0.000 0.00591 14.46 33.75 34.65 72.00 0.34 21.89

Peak Daily Startup/Shutdown (Uncontrolled) Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day VOC (lb/hr) CO (lb/hr) NOx (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) SOx (lbs/hr)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 1.50 0.9 18.8 30.9 2.500 2.500 0.87996 1.35 28.20 46.35 3.75 3.75 1.32
HRSG 164.5 1.50 1.6 13.2 16.5 3.200 0.800 0.97267 2.40 19.80 24.75 4.80 1.20 1.46

14.5 154.8 27.6 20.0 20.0 44.5
48.2 151.8 177.7 136.8 61.5 44.5
62.7 306.6 205.3 156.8 81.5 88.9

-38.0 -118.0 -106.5 -62.2 -62.2 -72.1
24.8 188.7 98.8 94.6 19.3 16.8

General Assumptions
RFG Heat Content (HHV) 1143.6 BTU/scf
NG Heat Content (HHV) 1050 BTU/scf
Molar Volume of Fuel 379 scf/mol
RFG/ Lb Steam 1.12 scf/lb steam
Sulfur Content of RFG 100 ppm (permit limit)
Sulfur Content of NG 16 ppm (AQMD Rule 431.1)

Boiler 9000 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9001 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9002 Assumptions
Minimum firing based on 60 kpph steam.
VOC and PM emissions based on AER default EF for boilers.
CO (50 ppm) and NOx (7ppm)EFs based on Title V permit limits.

Cogen Assumptions
VOC, CO, and NOx EF based on 3, 4, and 2.5 ppm, respectively. Sulfur content of RFG to HRSG is 40 ppm.
PM10 EF based on AER default EFs.
Includes 20 hours of startup/shutdown events per year with uncontrolled emissions of 2.5 lb/hr for VOC, 32 lbs/hr for CO, and 47.4 lbs/hr for NOx. 
Shutdown/startup events are expected to only have 15 minutes of uncontrolled emissions, however, worst case assumes 1.5 hours of uncontrolled emissions.

Net Emission vs Baseline (lb/day)

Proposed Scenario Total (lb/day)

Minimum Firing on B9002 - Operational Emissions

Revised Baseline Emissions (lb/day)

Boiler Subtotal (lb/day)
Cogen Subtotal (lb/day)

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Min 9002 Emissions
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Valero Cogen Project
Operational Scenarios

Peak Daily Boiler Operations

Boilers
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmscf)
CO 

(lb/mmscf)
NOx 

(lb/mmbtu)
PM10 

(lb/mmscf)
PM2.5 

(lb/mmscf)
SOx 

(lbs/mmscf)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
B9002 0.0 24 5.5 43 0.009 7.6 7.6 16.9 0.0 0.00 0.0 0.0 0.0 0.0
B9001 95.3 24 5.5 84 0.01 7.6 7.6 16.9 11.0 168.00 22.9 15.2 15.2 33.8
B9000 0.0 24 5.5 84 0.01 14.3 14.3 16.9 0.0 0.00 0.0 0.0 0.0 0.0

Peak Daily Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmbtu)
CO 

(lb/mmbtu)
NOx 

(lb/mmbtu)
PM10 

(lb/mmbtu)
PM2.5 

(lb/mmbtu)
SOx 

(lbs/mmbtu)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 22.50 0.00391 0.00912 0.00936 0.007 0.007 0.00258 30.03 70.08 71.96 56.25 56.25 19.80
HRSG 164.5 22.50 0.00391 0.00912 0.00936 0.019 0.000 0.00591 14.46 33.75 34.65 72.00 0.34 21.89

Peak Daily Startup/Shutdown (Uncontrolled) Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day VOC (lb/hr) CO (lb/hr) NOx (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) SOx (lbs/hr)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 1.50 0.9 18.8 30.9 2.500 2.500 0.87996 1.35 28.20 46.35 3.75 3.75 1.32
HRSG 164.5 1.50 1.6 13.2 16.5 3.200 0.800 0.97267 2.40 19.80 24.75 4.80 1.20 1.46

11.0 168.0 22.9 15.2 15.2 33.8
48.2 151.8 177.7 136.8 61.5 44.5
59.2 319.8 200.6 152.0 76.7 78.3

-38.0 -118.0 -106.5 -62.2 -62.2 -72.1
21.3 201.9 94.1 89.8 14.5 6.2

General Assumptions
RFG Heat Content (HHV) 1143.6 BTU/scf
NG Heat Content (HHV) 1050 BTU/scf
Molar Volume of Fuel 379 scf/mol
RFG/ Lb Steam 1.12 scf/lb steam
Sulfur Content of RFG 100 ppm (permit limit)
Sulfur Content of NG 16 ppm (AQMD Rule 431.1)

Boiler 9000 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9001 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9002 Assumptions
VOC and PM emissions based on AER default EF for boilers.
CO (50 ppm) and NOx (7ppm)EFs based on Title V permit limits.

Cogen Assumptions
VOC, CO, and NOx EF based on 3, 4, and 2.5 ppm, respectively. Sulfur content of RFG to HRSG is 40 ppm.
PM10 EF based on AER default EFs.
Includes 20 hours of startup/shutdown events per year with uncontrolled emissions of 2.5 lb/hr for VOC, 32 lbs/hr for CO, and 47.4 lbs/hr for NOx. 
Shutdown/startup events are expected to only have 15 minutes of uncontrolled emissions, however, worst case assumes 1.5 hours of uncontrolled emissions.

Net Emission vs Baseline (lb/day)

Proposed Scenario Total (lb/day)

Zero Firing on B9002 - Operational Emissions

Revised Baseline Emissions (lb/day)

Boiler Subtotal (lb/day)
Cogen Subtotal (lb/day)

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Zero 9002 Emissions
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Valero Cogen Project
Operational Scenarios

Peak Daily Boiler Operations

Boilers
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmscf)
CO 

(lb/mmscf)
NOx 

(lb/mmbtu)
PM10 

(lb/mmscf)
PM2.5 

(lb/mmscf)
SOx 

(lbs/mmscf)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
B9002 88.5 24 5.5 43 0.009 7.6 7.6 16.9 10.2 79.79 18.4 14.1 14.1 31.4
B9001 38.4 24 5.5 84 0.01 7.6 7.6 16.9 4.4 67.74 9.2 6.1 6.1 13.6
B9000 0.0 24 5.5 84 0.01 14.3 14.3 16.9 0.0 0.00 0.0 0.0 0.0 0.0

Peak Daily Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmbtu)
CO 

(lb/mmbtu)
NOx 

(lb/mmbtu)
PM10 

(lb/mmbtu)
PM2.5 

(lb/mmbtu)
SOx 

(lbs/mmbtu)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 22.50 0.00391 0.00912 0.00936 0.007 0.007 0.00258 30.03 70.08 71.96 56.25 56.25 19.80
HRSG 164.5 22.50 0.00391 0.00912 0.00936 0.019 0.000 0.00591 14.46 33.75 34.65 72.00 0.34 21.89

Peak Daily Startup/Shutdown (Uncontrolled) Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day VOC (lb/hr) CO (lb/hr) NOx (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) SOx (lbs/hr)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 1.50 0.9 18.8 30.9 2.500 2.500 0.87996 1.35 28.20 46.35 3.75 3.75 1.32
HRSG 164.5 1.50 1.6 13.2 16.5 3.200 0.800 0.97267 2.40 19.80 24.75 4.80 1.20 1.46

14.7 147.5 27.6 20.2 20.2 45.0
48.2 151.8 177.7 136.8 61.5 44.5
62.9 299.4 205.3 157.0 81.8 89.5

-38.0 -118.0 -106.5 -62.2 -62.2 -72.1
24.9 181.4 98.8 94.8 19.6 17.4

General Assumptions
RFG Heat Content (HHV) 1143.6 BTU/scf
NG Heat Content (HHV) 1050 BTU/scf
Molar Volume of Fuel 379 scf/mol
RFG/ Lb Steam 1.12 scf/lb steam
Sulfur Content of RFG 100 ppm (permit limit)
Sulfur Content of NG 16 ppm (AQMD Rule 431.1)

Boiler 9000 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9001 Assumptions
Minimum firing based on 30 kpph steam.
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9002 Assumptions
VOC and PM emissions based on AER default EF for boilers.
CO (50 ppm) and NOx (7ppm)EFs based on Title V permit limits.

Cogen Assumptions
VOC, CO, and NOx EF based on 3, 4, and 2.5 ppm, respectively. Sulfur content of RFG to HRSG is 40 ppm.
PM10 EF based on AER default EFs.
Includes 20 hours of startup/shutdown events per year with uncontrolled emissions of 2.5 lb/hr for VOC, 32 lbs/hr for CO, and 47.4 lbs/hr for NOx. 
Shutdown/startup events are expected to only have 15 minutes of uncontrolled emissions, however, worst case assumes 1.5 hours of uncontrolled emissions.

Net Emission vs Baseline (lb/day)

Proposed Scenario Total (lb/day)

Minimum Firing on B9001 - Operational Emissions

Revised Baseline Emissions (lb/day)

Boiler Subtotal (lb/day)
Cogen Subtotal (lb/day)

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Min 9001 Emissions
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Valero Cogen Project
Operational Scenarios

Peak Daily Boiler Operations

Boilers
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmscf)
CO 

(lb/mmscf)
NOx 

(lb/mmbtu)
PM10 

(lb/mmscf)
PM2.5 

(lb/mmscf)
SOx 

(lbs/mmscf)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
B9002 133.0 24 5.5 43 0.009 7.6 7.6 16.9 15.4 119.91 27.6 21.2 21.2 47.2
B9001 0.0 24 5.5 84 0.01 7.6 7.6 16.9 0.0 0.00 0.0 0.0 0.0 0.0
B9000 0.0 24 5.5 84 0.01 14.3 14.3 16.9 0.0 0.00 0.0 0.0 0.0 0.0

Peak Daily Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day
VOC 

(lb/mmbtu)
CO 

(lb/mmbtu)
NOx 

(lb/mmbtu)
PM10 

(lb/mmbtu)
PM2.5 

(lb/mmbtu)
SOx 

(lbs/mmbtu)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 22.50 0.00391 0.00912 0.00936 0.007 0.007 0.00258 30.03 70.08 71.96 56.25 56.25 19.80
HRSG 164.5 22.50 0.00391 0.00912 0.00936 0.019 0.000 0.00591 14.46 33.75 34.65 72.00 0.34 21.89

Peak Daily Startup/Shutdown (Uncontrolled) Cogen Operations

Cogen
Duty 

(mmbtu/hr) Hour/day VOC (lb/hr) CO (lb/hr) NOx (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) SOx (lbs/hr)
VOC 

(lb/day)
CO 

(lb/day)
NOx 

(lb/day)
PM10 

(lb/day)
PM2.5 

(lb/day)
SOx 

(lb/day)
Turbine 341.6 1.50 0.9 18.8 30.9 2.500 2.500 0.87996 1.35 28.20 46.35 3.75 3.75 1.32
HRSG 164.5 1.50 1.6 13.2 16.5 3.200 0.800 0.97267 2.40 19.80 24.75 4.80 1.20 1.46

15.4 119.9 27.6 21.2 21.2 47.2
48.2 151.8 177.7 136.8 61.5 44.5
63.6 271.7 205.3 158.0 82.8 91.6

-38.0 -118.0 -106.5 -62.2 -62.2 -72.1
25.6 153.8 98.8 95.8 20.6 19.5

General Assumptions
RFG Heat Content (HHV) 1143.6 BTU/scf
NG Heat Content (HHV) 1050 BTU/scf
Molar Volume of Fuel 379 scf/mol
RFG/ Lb Steam 1.12 scf/lb steam
Sulfur Content of RFG 100 ppm (permit limit)
Sulfur Content of NG 16 ppm (AQMD Rule 431.1)

Boiler 9000 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9001 Assumptions
VOC, CO, and PM emissions based on AER default EFs for boilers.
NOx EF based on Title V permit limits.

Boiler 9002 Assumptions
VOC and PM emissions based on AER default EF for boilers.
CO (50 ppm) and NOx (7ppm)EFs based on Title V permit limits.

Cogen Assumptions
VOC, CO, and NOx EF based on 3, 4, and 2.5 ppm, respectively. Sulfur content of RFG to HRSG is 40 ppm.
PM10 EF based on AER default EFs.
Includes 20 hours of startup/shutdown events per year with uncontrolled emissions of 2.5 lb/hr for VOC, 32 lbs/hr for CO, and 47.4 lbs/hr for NOx. 
Shutdown/startup events are expected to only have 15 minutes of uncontrolled emissions, however, worst case assumes 1.5 hours of uncontrolled emissions.

Net Emission vs Baseline (lb/day)

Proposed Scenario Total (lb/day)

Zero Firing on B9001 - Operational Emissions

Revised Baseline Emissions (lb/day)

Boiler Subtotal (lb/day)
Cogen Subtotal (lb/day)

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Zero 9001 Emissions
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Valero Cogen Project
Operational Scenarios

VOC CO NOx PM10 PM2.5 SOx
Scenario (lb/day) (lb/day) (lb/day) (lb/day) (lb/day) (lb/day)
Min. Fire B9002 24.8 188.7 98.8 94.6 19.3 16.8
Zero Fire B9002 21.3 201.9 94.1 89.8 14.5 6.2
Min. Fire B9001 24.9 181.4 98.8 94.8 19.6 17.4
Zero Fire B9001 25.6 153.8 98.8 95.8 20.6 19.5
Negative numbers indicate emissions benefit.
Based on 1.5-hour of cogen startup (uncontrolled) emissions per day.

Net Emissions vs Baseline

Baseline to Proposed Project

M:\MC\2709 Valero - Cogen\2709 Neg Dec Emissions - No B9000 (rev5).xls:Emission Summary
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Valero Cogen Project
GHG Analysis

Currently Permitted Operations

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 245 8760 7.1286E-05 9.1535E-10 1.0171E-10 133782.9 1.7 0.2 133878.157
B9001 127.8 8760 7.1286E-05 9.1535E-10 1.0171E-10 69785.5 0.9 0.1 69835.2181
B9000 39 8760 7.1286E-05 9.1535E-10 1.0171E-10 21296.1 0.3 0.0 21311.2168

MW Hours
CO2 

(lb/mwh)
CH4 

(lb/mwh)
N2O 

(lb/mwh)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
3rd Party Power 31 8760 1227.89 0.03 0.01 151217.7 3.6 1.2 151674.447

354786.1 6.2 1.5 376699.0

Actual 2009 Emissions

Source
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
109558.6 1.6647 0.1849 109650.878

MW Hours
CO2 

(lb/mwh)
CH4 

(lb/mwh)
N2O 

(lb/mwh)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
3rd Party Power 38.96 8760 1227.89 0.03 0.01 190046.5 4.5 1.5 190620.53
Total 300271.4

Actual 2010 Emissions

Source
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
141866.3 1.824 0.2027 141967.441

MW Hours
CO2 

(lb/mwh)
CH4 

(lb/mwh)
N2O 

(lb/mwh)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
3rd Party Power 27.58 8760 1227.89 0.03 0.01 134535.0 3.2 1.1 134941.33
Total 276908.8

Average 2009-2010 Emissions

Source
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
125809.159

MW Hours
CO2 

(lb/mwh)
CH4 

(lb/mwh)
N2O 

(lb/mwh)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
3rd Party Power 33.27 8760 1227.89 0.03 0.01 162290.7 3.8 1.3 162780.93
Total 288590.1
Assumptions
RFG Heat Content 1143.6 BTU/cf HHV
NG Heat Content 1050 BTU/cf HHV
RFG/ Lb Steam 1.12 cf/lb steam
Molar Volume 379 scf/mol
RFG GHG EFs from 2010 GHG report.
NG GHG EFs from Regulation for the Manditory Reporting of GHG Emissions.
3rd Power GHG EFs from Local Government Operations Protocol (May 2010).
Actual Boiler GHG from AB32 Reporting Files from Valero.

Total

Baseline Operations

Boilers

Boilers

Boilers

M:\MC\2709 Valero - Cogen\2709 GHG estimates (rev6 for GHG EF change).xls:Baseline GHG Emissions
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Valero Cogen Project
GHG Analysis

Proposed Cogen Operation

Cogen
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(kg/mmbtu)
CH4 

(g/mmbtu)
N2O 

(g/mmbtu)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
Turbine 341.6 8760 53.0 1.0 0.1 158657.9 3.0 0.0 158735.1
HRSG 164.5 8760 62.3 1.0 0.1 89825.7 1.4 0.1 89872.9

248483.6 4.4 0.1 248608.0

Min. Fire B9002

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 76.8 8760 7.12861E-05 9.15353E-10 1.01706E-10 41936.8 0.5 0.1 41966.7
B9001 48.5 8760 7.12861E-05 9.15353E-10 1.01706E-10 26483.6 0.3 0.0 26502.4

68469.1

Zero Fire B9002

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 0 8760 7.12861E-05 9.15353E-10 1.01706E-10 0.0 0.0 0.0 0.0
B9001 95.3 8760 7.12861E-05 9.15353E-10 1.01706E-10 52038.8 0.7 0.1 52075.9

52075.9

Min. Fire B9001

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 88.5 8760 7.12861E-05 9.15353E-10 1.01706E-10 48325.7 0.6 0.1 48360.1
B9001 38.4 8760 7.12861E-05 9.15353E-10 1.01706E-10 20968.4 0.3 0.0 20983.4

69343.4

Zero Fire B9001

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 133 8760 7.12861E-05 9.15353E-10 1.01706E-10 72625.0 0.9 0.1 72676.7
B9001 0 8760 7.12861E-05 9.15353E-10 1.01706E-10 0.0 0.0 0.0 0.0

72676.7

MT/yr B9002 B9001 Boilers
(kpph) (kpph) CO2eq

76.8 48.5 68469.1 317077.1079
0 95.3 52075.9 300683.8642

88.5 38.4 69343.4 317951.4142
133.0 0 72676.7 321284.7071

Assumptions
RFG Heat Content 1143.6 BTU/cf HHV
NG Heat Content 1050 BTU/cf HHV
RFG/ Lb Steam 1.12 cf/lb steam
Molar Volume 379 scf/mol
RFG GHG EFs from 2010 GHG report.
NG GHG EFs from Regulation for the Manditory Reporting of GHG Emissions.
3rd Power GHG EFs from Local Government Operations Protocol (May 2010).

Project Total

Min. Fire B9001
Zero Fire B9001

Peak Proposed Operations

Scenario
Min. Fire B9002
Zero Fire B9002

Total

Total

Total

Total

Total

M:\MC\2709 Valero - Cogen\2709 GHG estimates (rev6 for GHG EF change).xls:Proposed Project
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Valero Cogen Project
GHG Analysis

Proposed Boiler Operations

Boilers
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(tonnes/scf)
CH4 

(tonnes/scf)
N2O 

(tonnes/scf)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
B9002 133.0 8760 7.1286E-05 9.1535E-10 1.0171E-10 72625.0 0.9 0.1 72676.7
B9001 0.0 8760 7.1286E-05 9.1535E-10 1.0171E-10 0.0 0.0 0.0 0.0

72625.0 0.9 0.1 72676.7

Proposed Cogen Design

Cogen
Duty 

(mmbtu/hr)
Hours 

per Year
CO2 

(kg/mmbtu)
CH4 

(g/mmbtu)
N2O 

(g/mmbtu)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
Turbine 341.6 8760 53.02 1.00 0.10 158657.9 3.0 0.0 158735.1
HRSG 164.5 8760 62.33 1.00 0.10 89825.7 1.4 0.1 89872.9

248483.6 4.4 0.1 248608.0

Average Additional Power Purchased (2009-2010)(1)

MW Hours
CO2 

(lb/mwh)
CH4 

(lb/mwh)
N2O 

(lb/mwh)
CO2 

(tonnes/yr)
CH4 

(tonnes/yr)
N2O 

(tonnes/yr)
CO2eq 

(tonnes/yr)
3rd Party Power 2.27 8760 1227.89 0.03 0.01 11073.0 0.3 0.1 11106.5

CO2eq 
(tonnes/yr)

376699.0
332391.2
-44307.8

300271.4
332391.2

32119.8

276908.8
332391.2

55482.4

288590.1
332391.2

43801.1

Assumptions
RFG Heat Content (HHV) 1143.6 BTU/cf
NG Heat Content (HHV) 1050 BTU/cf
Molecular Vol 379 scf/mol
RFG/lb steam 1.12 scf/lb steam
RFG GHG EFs from 2010 GHG report.
NG GHG EFs from Regulation for the Manditory Reporting of GHG Emissions.

GHG Comparison

Actual 2009 Operations
Total Project Operations
Delta

Permitted Operations
Total Project Operations
Delta

SCENARIOS 

(1)  The Refinery actual purchases exceeds the Cogen production capability.  Therefore, additional power would still be required and is assumed to be provided by 
LADWP (not Air Products).

Subtotal

Subtotal

2-Year Average Operations
Projected Operations
Delta

Actual 2010 Operations
Total Project Operations
Delta

M:\MC\2709 Valero - Cogen\2709 GHG estimates (rev6 for GHG EF change).xls:GHG Comparisons

Appendix B

B-19



 

 

 

 

 

This page intentionally left blank. 

Appendix B

B-20



 
 
 
 
 
 
 
 
Ultramar Inc. 
Valero Wilmington Refinery 
SCAQMD Rule 1303 and 2005 
Updated Ambient Air Quality Analysis 
New Cogeneration Unit 
 
 
 
 
 
August 20, 2012 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared for: Ultramar Inc. 
Prepared by: Environmental Audit, Inc. 
  1000 Ortega Way, Suite A 
  Placentia, CA  92780 
  714-632-8521 
 

Appendix B

B-21



 

 

 

 

 

This page intentionally left blank. 

Appendix B

B-22



Ultramar Inc.  
Valero Wilmington Refinery 
SCAQMD Rule 1303 and 2005 Analysis 
New Cogeneration Unit 
 

 1

FACILITY DESCRIPTION 
 
The Ultramar Inc. - Valero Wilmington Refinery (Refinery) is located at 2402 East Anaheim Street 
in the Wilmington district of the City of Los Angeles in the southern portion of Los Angeles County 
(see Figure 1). The South Coast Air Quality Management District (SCAQMD) identification 
number for the facility is 800026. 
 
INTRODUCTION 
 
Valero Wilmington Refinery is proposing to build a nominal 35 MW cogeneration unit (Cogen) 
which includes a 341.6 mmbtu/hr natural gas-fired turbine electric generator, a heat recovery 
steam generator (HRSG) with 164.5 mmbtu/hr refinery fuel gas-fired supplemental duct burner, 
and the associated air pollution control equipment. 
 
Following SCAQMD review, Environmental Audit Inc. (EAI) has incorporated changes to the 
SCAQMD Rules 1303 and 2005 analysis for the proposed Cogen.  The PM10, PM2.5 and SOx 
values have been updated to be consistent with the values agreed upon for the proposed Cogen.  
The number of uncontrolled hours has also been changed from 10 to 20 hours per year. 
 
EMISSION ESTIMATES  
 
The emissions estimates associated with Cogen are based on 341.6 mmbtu natural gas fired turbine 
and a 164.5 mmbtu refinery fuel gas fired HRSG.  Best available control technology (BACT) 
considerations were used in these calculations when creating a worst-case scenario for the 
evaluation.  The Cogen is estimated to operate 8,740 hours, with a maximum 20 hours of cold 
starts (no control) annually.  The calculated emissions are presented in Table 1. 
 
CRITERIA POLLUTANT IMPACT MODELING 
 
In order to determine the groundlevel concentrations, the U.S. EPA AERMOD air dispersion model 
was used to calculate the annual average and maximum 1-hour, 8-hour, and 24-hour 
concentrations.  The location of the source was identified based on data provided by Valero and 
the Long Beach USGS Quadrangle (see attached Figures 1 and 2).  Unitized emissions rates were 
used in the AERMOD model.  Per SCAQMD guidelines, AERMOD model was run three separate 
times using three consecutive years of meteorological data (2005-2007).  The meteorological data 
was representative of Long Beach, California.  The AERMOD model used all regulatory default 
settings. 

 
AERMOD includes algorithms to model the effects of building downwash on emissions from nearby 
or adjacent point sources.  The model makes use of direction-specific information for all building 
downwash cases. Terrain elevations were also taken into account, though the Refinery and the 
vicinity are in a relatively flat region (see Figure 2).   
 
For most combustion sources, only a fraction of the NOx emission coming from the stack is 
actually NO2.  NO2 forms as nitrogen oxide (NO) interacts with the ozone in the atmosphere.  The 
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Ultramar Inc.  
Valero Wilmington Refinery 
SCAQMD Rule 1303 and 2005 Analysis 
New Cogeneration Unit 
 

 2

longer NO is exposed to ozone, the higher the conversion rate to NO2.  As such, NOx to NO2 
conversion becomes a function of distance from the stack and ambient ozone concentration.  The 
most conservative method to account for NO2 concentration is the EPA Tier 1 analysis outlined in 
the Guideline on Air Quality Models (40 CFR Part 51, Appendix W), which assumes 100 percent 
conversion of NOx to NO2.  In order to simplify the model, the most conservative method was used 
for this analysis.   
 
The AERMOD model is run using a receptor grid of 100 meters, and extends at least 1,000 meters 
in every cardinal direction from the boundaries of the Refinery (see Figure 2). 
 
The maximum impact location for a receptor is determined from the applicable averaging periods 
from the AERMOD model output (see Appendix A).  The maximum groundlevel concentration and 
the Universal Tranverse Mercator (NAD 27) coordinates for each maximum impacted receptor are 
presented in Table 2.  An electronic copy of the model is presented in Appendix B. 
 
CRITERIA POLLUTANT IMPACT ANALYSIS 
 
The Cogen maximum groundlevel concentrations are compared to the significance thresholds 
established in Rules 1303 and 2005 to demonstrate that the project will not cause a violation of any 
state or federal ambient air quality standard.  The ambient air quality data for South Coastal Los 
Angeles County (Station No. 072) is used to establish background levels of CO, NO2, PM10, and 
PM2.5.  Federal NOx and SOx ambient background concentrations are based on the 98th and 99th 
percentile of the last 3 years of data, respectively.  Table 3 identifies the ambient background 
concentrations of these pollutants at Station No. 072 for the last three published years (2008, 2009, 
and 2010), as well as federal NO2 and SOx ambient background concentration data published by 
SCAQMD. 
 
The CO 1-hour, CO 8-hour, NO2 1-hour, NO2 annual average, SOx 1-hour, SOx 24-hour, and SOx 
annual average concentrations are combined with the ambient background concentrations and 
compared to the Most Stringent Air Quality Standard.  The PM10 and PM2.5 24-hour, and PM10 
and PM2.5 annual average concentrations are compared to the Significant Change in Air Quality 
Concentration thresholds.   
 
State Standards 
 
The maximum CO impact concentrations for 1-hour and 8-hour averages are 3,467.15 and 
2,992.52 micrograms per cubic meter (μg/m3), respectively.  The maximum NO2 impact 
concentrations for 1-hour and annual averages are 273.51 and 40.30 μg/m3, respectively.  The 
maximum SOx impact concentrations for 1-hour and 24-hour averages are 237.72 and 31.87 
μg/m3, respectively.  The maximum PM10 impact concentrations for 24-hour and annual averages 
are 0.71 and 0.16 μg/m3, respectively.  The maximum PM2.5 impact concentrations for 24-hour 
and annual averages are 0.71 and 0.16 μg/m3, respectively.  Therefore, the Cogen modification 
modeling results are below all state criteria pollutant significance thresholds.  The results are 
presented in Table 4. 

Appendix B

B-24



Ultramar Inc.  
Valero Wilmington Refinery 
SCAQMD Rule 1303 and 2005 Analysis 
New Cogeneration Unit 
 

 3

 
Federal Standards 
 
The maximum CO impact concentrations for 1-hour and 8-hour averages are 3,467.15 and 
2,992.52 micrograms per cubic meter (μg/m3), respectively.  The maximum NO2 impact 
concentrations for 1-hour and annual averages are 175.33 and 40.30 μg/m3, respectively.  The 
maximum SOx impact concentrations for 1-hour, 24-hour, and annual averages are 56.31, 31.87, 
and 5.86 μg/m3, respectively.  The maximum PM10 impact concentrations for 24-hour and annual 
averages are 0.71 and 0.16 μg/m3, respectively.  The maximum PM2.5 impact concentrations for 
24-hour and annual averages are 0.71 and 0.16 μg/m3, respectively.  Therefore, the Cogen 
modification modeling results are below all state criteria pollutant significance thresholds.  The 
results are presented in Table 5. 
 
CONCLUSIONS 
 
The Rules 1303 and 2005 analysis for the Cogen modification results in no significant changes in 
air quality and no exceedances of any state or federal air quality standards for CO, NO2, SOx, 
PM10, or PM2.5.   
 
 
 
MRB:mc 
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Figure 1Project No. 2709

N:\2709\SiteLocMap.cdr
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SOURCE: USGS TOPOGRAPHIC 7.5 MINUTE SERIES
               Long Beach, California
               Quadrangle (Revised 1981)
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TABLE 2

Valero Wilmington Refinery - Cogen
Criteria Pollutant Groundlevel

Concentration Calculations

Easting Northing
CO 1-hr 2007 0.5921 18.95 385420.31 3738238.4

8-hr 2005 0.4181 4.08 385350.75 3738263.4

NO 2 1-hr 2007 0.5921 28.07 385420.31 3738238.4
Annual 2007 0.0385 0.27 385413.75 3738300.1

SO 2 1-hr 2007 0.5921 1.10 385420.31 3738238.4
24-hr 2006 0.1732 0.32 385350.75 3738263.4

Annual 2007 0.0385 0.07 385413.75 3738300.1

PM10 24-hr 2006 0.1732 0.71 385350.75 3738263.4
Annual 2007 0.0385 0.16 385413.75 3738300.1

PM2.5 24-hr 2006 0.1732 0.71 385350.75 3738263.4
Annual 2007 0.0385 0.16 385413.75 3738300.1

UTM Coordinates

GLC = Groundlevel Concentration
PM2.5 = PM10

Criteria 
Pollutant

Averaging 
Period

Unitized   
GLC      

( μ g/m 3 )

Calculated 
GLC      

( μ g/m 3 )
Peak Model 

Year

M:\MC\2709 Valero - Cogen\AAQ\2709 Cogen 1303 tables (rev2) - italics.xls:Calculated Ground Level Concs
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TABLE 3

Valero Wilmington Refinery - Cogen
Criteria Pollutant Ambient

Concentration Calculations

2008 2009 2010 (ppm) ( μ g/m 3 ) (ppm) ( μ g/m 3 )
CO 1-hr 3 3 3 3 3448.20

8-hr 2.6 2.2 2.1 2.6 2988.44

NO 2 1-hr 0.13 0.11 0.0928 0.13 245.44 0.08 147.27
AAM 0.0208 0.0212 0.0198 0.0212 40.03

SO 2 1-hr 0.09 0.02 0.04 0.09 236.62 0.02 55.21
24-hr 0.012 0.005 0.006 0.012 31.55
AAM 0.0022 0.0022 5.78

PM10 24-hr 62 62 44 62.00
AAM 29.1 30.5 22 30.50

PM2.5 24-hr 57.2 63.4 35 63.40
AAM 14.2 13 10.5 14.20

Data from Source No. 4 South Coastal LA County 1 Station number 072
AAM = Annual Arithmetic Mean

Criteria 
Pollutant

Averaging 
Period

Federal 1-hr Conc.

Concentration ( μ g/m 3 )

Concentration (ppm) Max Conc.

M:\MC\2709 Valero - Cogen\AAQ\2709 Cogen 1303 tables (rev2) - italics.xls:Ambient Data
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TABLE 4

Valero Wilmington Refinery - Cogen
State Significance Threshold Evaluation

Ambient 
Background 

Conc.
Calculated 

Conc.
Total 
Conc.

Most Stringent 
Air Quality 
Standard

Significant 
Change in Air 
Quality Conc.

( μ g/m 3 ) ( μ g/m 3 ) ( μ g/m 3 ) ( μ g/m 3 ) ( μ g/m 3 )

CO 1-hr 3448.20 18.95 3467.15 23000 1100 Yes
8-hr 2988.44 4.08 2992.52 10000 500 Yes

NO 2 1-hr 245.44 28.07 273.51 339 20 Yes
AAM 40.03 0.27 40.30 57 1 Yes

SO 2 1-hr 236.62 1.10 237.72 655 NA Yes
24-hr 31.55 0.32 31.87 105 NA Yes

PM10 24-hr 62.00 0.71 62.71 50 2.5 Yes
AAM 30.50 0.16 30.66 20 1 Yes

PM2.5 24-hr 63.40 0.71 64.11 35 2.5 Yes
AAM 14.20 0.16 14.36 12 1 Yes

Evaluation Criteria Bolded

Criteria 
Pollutant

Averaging 
Period

Below 
Threshold? 

Yes/No

M:\MC\2709 Valero - Cogen\AAQ\2709 Cogen 1303 tables (rev2) - italics.xls:Threshold Evaluation (state)
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TABLE 5

Valero Wilmington Refinery - Cogen
Federal Significance Threshold Evaluation

Ambient 
Background 

Conc.
Calculated 

Conc.
Total 
Conc.

Most Stringent 
Air Quality 
Standard

Significant 
Change in Air 
Quality Conc.

( μg/m 3 ) ( μg/m 3 ) ( μg/m 3 ) ( μg/m 3 ) ( μg/m 3 )

CO 1-hr 3448.20 18.95 3467.15 40000 1100 Yes
8-hr 2988.44 4.08 2992.52 10000 500 Yes

NO 2 1-hr 147.27 28.07 175.33 188 20 Yes
AAM 40.03 0.27 40.30 100 1 Yes

SO 2 1-hr 55.21 1.10 56.31 655 NA Yes
24-hr 31.55 0.32 31.87 105 NA Yes
AAM 5.78 0.07 5.86 80 NA Yes

PM10 24-hr 62.00 0.71 62.71 150 2.5 Yes
AAM 30.50 0.16 30.66 NA 1 Yes

PM2.5 24-hr 63.40 0.71 64.11 35 2.5 Yes
AAM 14.20 0.16 14.36 15 1 Yes

Evaluation Criteria Bolded

Criteria 
Pollutant

Averaging 
Period

Below 
Threshold? 

Yes/No

M:\MC\2709 Valero - Cogen\AAQ\2709 Cogen 1303 tables (rev2) - italics.xls:Threshold Evaluation (federal)
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