ASSUMPTIONS,
EMISSION FACTNRS,
AND GENERAL TYPES OF EMISSIONS
FOR CONSTRUCTION SCENARIOS



General Assumptions Used in the Air Quality Analysis
Pipeline Construction

The work area at the trenches will be 55 ft wide including a 6.5 ft. wide trench (Rich Maurer July
5, 1995 memo). The depth of the trench is approximately 7 ft for smaller pipe and 10 ft for larger
pipe(based on information in Rich Maurer July 31, 1995 memo).

Headway per day is 100 to 200 ft for larger pipe and 300 to 600 ft for smaller pipe (Rich Maurer
July 5, 1895 memo). For Air Quality, used a worst case of 200 ft for larger pipe and 600 ft for
smaller pipe.

Size of pipe vary from 8" to 24" for smaller pipe and 30" to 60" for larger pipe (Rich Maurer July
31, 1995). For Air Quality, used a worst case of 24" for smaller pipe and 60" for larger pipe.

There will be four crews working on per day for Alternatives 2 and 3, three for Alternative 4, and
one for Alternative § (Rich Maurer November 4, 1995 memo). It was assumed that construction
would be performed 10 hours per day, 250 days per year.

Each crew will have a staging area of 10 acres (Rich Maurer July 5, 1995 memo).

The capacity of trucks carrying material will be 16 cubic yards (Rich Maurer July 5, 1995 memo).
Based on the size of the pipe and trench the amount of excess material was calculated (See
material handling caiculation, the amount of trips to dispose of excess material will be 4 per day
for smaller pipeline construction and @ trips per day for larger pipeline construction. It was
assumed that there would be 10 additional trips per day to transport supplies.

The average length of disposal truck trips is 3 miles (Rich Maurer July 31, 1995 memo).

There will be 20 people per crew. Each employee will commute an average of 40 miles each
way (Rich Maurer July 31, 1985 memo).

Reservoir Construction

Malf of the water surface area was used as an estimate of the area that would be disturbed
during reservoir construction per Rich Maurer on October 11, 1995. He also mentioned that the
water surface area for smaller Tolay would be approximately 700 acres and 150 acres for the
Smaller Two Rock reservoir,

Estimates of the amount of material to be imported and the number of truck trips per are given in
Rich Maurer October 27, 1885 memo. Each trip distance was specified in the memo.

The staging area will be 15 acres (Rich Maurer July 5, 1995 memo).

Approximately 10 truck trips per day to remove disposal material will be needed. (Rich Maurer
July 5, 1995 memo). At most the trip distance will be 15 miles (Rich Maurer July 31, 1995).

Construction headway is about 10,000 cubic yards per day (Rust September, 28 1995 memo).

There will be approximately 100 workmen on the site each day (Rich Maurer July §, 1895).
The average commute to the site will be 40 miles (Rich Maurer July 31, 1895 memo).

The work shift will be 10 hours per day, 6 days per week for 8 months a year (Rust memo
September 28, 1995)



Pump Stations

The Geysers Project will require some larger pump stations. One acre will be needed for these
stations. All other pump stations will require 1/8 of an acre (Rich Maurer July 31, 1995).

Half the pump stations for each altemnative would be created at the same time. The other pump
stations would be created one at a time per Rich Maurer on October 10, 1995. It was assumed
that grading activities for each station wouid be on separate days.

it was assumed that there would be not air quality emissions beyond the initial clearing and
grading of the pump station area.

Aquifer Storage and Recovery Wells

it was assumed that there would be 7 wells and 27,000 feet of pipeline would be needed (Rich
Maurer November 28, 1995). Seven of the wells would be 16 inches wide and 800 feet deep.
The other 7 wells would be 14 inches wide and 200 feet deep. The wells would be constructed
one at a time. The pipeline diameter would be less than 24 inches and would be constructed by
one crew.

Mitigations

It was assumed that watering would reduce dust emissions by 50 percent for material handling,
grading, and wind erosion for pipeline and pump station construction.

it was assumed that watering would reduce dust emissions by 50 percent for material handling
and grading for the reservoirs. A tackifier would be used to reduce wind erasion emissions by 80
percent.

It was assumed that mitigations would reduce vehicle emissions by 5 percent and equipment
emissions by 15% as a conservative estimate.



bject: Construction - Emission Factors Date Prepared: 11/20/95
Checked By: C. Chapin 11/22/88

iject: §'a'n-ta 5osa Subragional fong-?erm m:tewatar Project Prepared §y: i. Edmonds
Ui

m@w Dust Emission Factor For Wind Erosion
E= kalKCL'V,

where E = Particulate matter wind erosion losses (tons/acre/yr)

k= Particulate size coefficient

a= Portion of total wind erosion that would be suspended
I= soil erodibility (lons/acrelyr)

K= surface roughness factor

C= Climatic factor

L'= field width factor

V'= vegetative cover factor

Source: Control of Open Fugitive Sources, Section 7.1.2, EPA 1992

Assumptions

k= 1 for determining total suspended particulates
a= 0.025 per EPA 1992
|= 56 per EPA 1992 Table 7-1
K= 08
C= 1 per EPA 1982 Figure 7-4
L'= 0.6 for smalier pipe trench per EPA 1892 Figure 7-5
0.4 for larger pipe trench and 1 acre pump station per EPA 1992 Figure 7-5
0.66 for 10 acre staging area per EPA 1992 Figure 7-5
0.77 for 15 acre staging area per EPA 1992 Figure 7-5
0.35 for 1/8 acre pump station and wells per EPA 1892 Figure 7.5
0.85 for 150 acre area for raservoirs per EPA 1992 Figure 7-5
V= 1 as a worst-case

Calculations
for smaller pipe trench ' . for larger pipe trench

E= 0.67& (tons/acrelyr) E= 0.448 (tons/acrefyr)
I 3.7 (pounds/acre/day) | I 2.5 (pounds/acre/day) |

for 10 acre staging area for 15 acre staging area

E=  (.7392 (tons/acralyr) E=  0.8624 (lons/acreiyr)
I 4.1 (poundsiacre/day) | { 4.7 (pounds/acre/day) |

for 1 acre pump stations for 1/8 acre pump station and wells

E= _ 0.448 (tons/acrelyr) E= __ 0.392 (tons/acrefyr)
[__2.5 (pounds/acre/day) | l 2.1 (pounds/acre/day) |

for 150 acre area for reservoirs

E= 0.952 (tons/acre
[ 352 Qoumyag%day) ]
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ubject: Construction - Emission Factors Date Prepared:

Froject: “Santa Rosa Subregional Long-Term Wastevmar Project Prepared By:
Checked By:

1. Edmonds
11720/95
C. Chapin 11/22/95

Fm Dust Emission Factor For Material Hamﬁlgg

€= 0.0032(k) (W5)'*
(M)"‘

where E= emission factor (poundsfon of material)
k= particle size coefficient
u= wind speed (mph)
m= moisture content (%)

Source: Control of Open Fugitive Sources, Section 4.1.1, EPA 1992
Assumptions

k= 0.74 for TSP
us 5.3 mph (BAAQMD 1995)
m= 7.9 default for soil
0.7 default for stone
Calculations

For soil
E=[0.00037 poundsfons of material handied |

For stone
E={ 0.01111 pounds/tons of matenal handied |

Fﬂitm Dust Emission Factor For Gndtng

5.7 kg/VKT
or

0.2 Ibs/V!

‘ Source: Control of Open Fugiﬁve Dust. Section 5.1.1, EPA 1802

Entrained Dust Emission Factor for Vehicle Trips

E= 0.0081(s0.7)*®

where E= emission factor (pounds/VMT)
s= surface silt content
i= total surface dust loading (grainsit’)

Source: Controt of Open Fugitive Dust, Section 2.1.1, EPA 1082
Assumptions

si= 0.92 for streets that are two lane roads with daily traffic of 500-10,000
0.36 for streets that are greater than 4 lanes and daily traffic greater than 10,000

Calculations

E= 0.010 for streets that are two lane roads with daily traffic of 500-10,000 -
0.005 for streets that are greater than 4 lanes and daily traffic greater than 10,000

[0.007 average value assuming hail the ip 1s on 2 1ane road and hall on 4 1ane freeway
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ject: nta Rosa Subregional Long-Term Wastewater Project Prepared By l.fdmonds
ubject: Construction - Emission Factors Date Prepared: 11/20/95
Checked By: C. Chapin 11/22/95

Vehicie Exhaust Emission Factor for Trucks

Carbon Monoxide = 8.13 g/mile
Nitrogen Oxides = 11.48 g/mile
Hydrocarbons = 2.43 gimile
Particulate Matter = 2.05 g/mile

lculated by the EMFAC7F emission factor mode! assuming the year 1996, average temperature of 60 F, hot stabilized,
100 percent heavy-duty diese! trucks, no UM requirements and a speed of 30 mph

Vehicle Exhaust Emission Factor for Pasasnger Vehicles

Carbon Monoxide = 2.65 g/mile
Nitrogen Oxides = .64 g/mile
Hydrocarbons = 0.28 g/mile
Particuiate Matter = 0.01 g/mile

culated by the EMFACTF emission factor model assuming the year 1996, average temperature of 60 F, hot stabilized,
100 percent light-duty auto and truck, I/M requirements and a speed of 45 mph

_Drilling of Wells

0.00008 ibs/ton of material removed
Source: Table 11.19.2-2 of AP-42, 5th edition, January 1995

EF.XLS Page 3



roject: Santa Rosa Subregional Long- T enm Waslewater Project "Prepared By: 1. Edmonds
ubject: Construction - Material Handled During Pipeline Construction Date Prepared: 8/11/95
Checked By: C. Chapin 11/22/95
Estimates of Handled Materis! During Pipeline Construction At One Site
For smaller pipe (24" diameter)
guaterias Excavated Per Day’  |Backfill Required®  |Excess Material®  |Total Material Handled®
(f3) (yd3) (yd3) (yd3) (yd3)
26001.3 _ 953.0 893.2 69.8 1926.0
For larger pipe (60" diameter)
[Average |Height of |Width of |Material Excavated Per Day'  |Backfill Required® |Excess Material’  |Total Material Handled®
Headway [Trench  |[Trench |(3) (yd3) (yd3) (yd3) (yd3)
(fUday) () " -
200.0 9.67 6.5] 12567.1  46b5.4 320.0 145 4 930.9
Assumptions:

1. Trenches will have 8" of excavation below the pipe and 4ft over pipe.

2. material excavated = height of trench x width of trench x length

3. Backfill required = material excavated - volume of pipe (pi*radius®length)
4. Excess material = material excavated-backfill required
5. Total material handled = Material excavated+backfil+excess material

SRPIPEXLS

Page 1




1ENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENVO2BF1.1 8/ 9/95
NEW TECENOLOGY, MATERIALS AND. RESEARCH EMFACTF1.1 8/ 9/95

EMFAC7?FL.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 % COLD STARTS ¢.0 $ LDA 100.0 ¥ 10T 0.0 % MOT 0.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOT STAB 100.0 1 MCY 9.0

TABLE 1: ESTIMATED TRAVEL FRACTIONS

LIGHT DUTY AUTOS LIGHT DUTY TRUCKS MED DUTY TRUCKS URBAN BUS HEAVY DUTY TRUCKS MCY

NCAT CAT  DIESEL NCAT CAT DIESEL NCAT CAT  DIESEL NCAT CAT  DIESEL ALL

¥ VMT 2.42 96.92 0.65 1.32 97.77 0.91 2.82 97.18 100.00 28.73 71.27 100.00 100.00
¥ TRIP 2.43 96.92 0.65 1.32 97.77 0.91 2.82 97.18 100.00 28.73 71.27 100.00 100.00

% VEK 4.73% 94.30 0.91 3.11 95.44 1.45 7.65 92.35 100.00 44.17 §5.83 100.00 100.00



1ENV028F1.1 CALTRANS DIVISION oF RUN DATES: ENVO28F1.1 '8/ 9/95
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/95

EMFACTFL.1 RATES AS OF 1/25/%4¢
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 ¥ COLD STARTS 0.0 % LDA 100.0 Y LT 0.0 % MDT 0.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOT STAB 100.90 ¥ MCY Q.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: CARBON MONOXIDE IN GRAMS PER MILE
SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 50
IDLE* 1.25
3 24.99
4 20.77
3 17.59
6 15.14
7 13.22
8 11.70
9 10.47
10 9.47
11 8.64
12 7.95
13 7.37
14 6.88
15 6.46
18 §.09
17 $.78
18 5.50
19 5.25
20 5.03
21 4.83
22 4.65
23 4.48
24 4.33
25 4.18
26 3.99
27 3.93
28 3.8
29 3.70
a0 3.59
n 3.49
32 3.40 -
33 3.31
34 3.22
385 3.14
36 3.07
37 3.00

*IDLE EMISSICNS IN GRAMS/MIN, DERIVED FRCOM 3 MPH RATES



1ENV028F1.1 CALTRANS DIVISION OF RUN DATES: ENV028F1.1 8/ 9/9%
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFAC?FL.1 8/ 9/3%5

EMFAC7F1.1 RATES AS OF 1/25/9%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ LDA 100.0 %t LDT 0.0 $ MDT 0.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 6.0 % UBD ¢.0 ¥ HDG 0.0 ¥ HOD 0.0
SEASON: SUMMER § HOT STAB 100.0 § MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: CARBON MONOXIDE IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 60
38 2.93
39 2.88
40 2.82
41 2.7
42 2.73
43 2.70
44 2.67
45 2.65
46 2.64
47 2.64
48 2.64
49 2.66
50 2.69
51 2.73
52 2.79
S3 2.88
54 2.95
L) 3.07
56 3.2
g7 3.40
se 3.63
59 4.26
60 4.97
61 5.79
62 6.76
€3 7.93
64 9.38

65 11.23



1ENV028FL.1 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/9%
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTFL.1 8/ 9/%8

EMFACTF1.1 RATES AS OF 1/25/9%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 &% COLD STARTS 0.0 ¥ LDA 100.0 % LbT 6.0 $ MOT 0.0
R INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 0.0
;= SEASON: SUMMER % HOT STAB 100.0 ¥ MCY 6.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: TOTAL ORGANIC GASES IN GRAMS PER MILE
{EXHAUST PLUS RUNNING EVAP.) '

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 50
IDLE* 0.25
2 4.98
4 3.99
5 3.28
€ 2.70
7 2.27
8 1.93
9 1.67
10 1.46
11 1.30
12 1.16
13 1.08
14 0.96
15 0.88
16 0.82
: 17 6.77
18 0.73
19 0.69
20 0.66
1 0.63
22 0.63
23 0.5
24 0.57
25 0.55
26 0.53
27 0.52
28 0.50
29 6.49
30 0.48

EH 0.46 -
32 0.45
33 0.44
34 0.43
38 0.41
36 0.40
37 0.39

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES



1ENVO26F1.1

TIME RATE ADJUSTMENT BAGS 1 & 23

NEW TECHNOLOGY, MATERIALS AND RESEARCH

CALTRANS DIVISION OF

EMFACTF1.1 RATES AS OF 1/25/94

Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 6.0 % LDA 100.0
INSPECTION & MAINTENMANCE: YES % HOT STARTS 0.0 % UBD 0.0
SEASON: SUMMER % HOT STAB 100.0
TABLE 2: COMPOSITE EMISSION FACTORS
POLLUTANT NAME: TOTAL ORGANIC GASES IN GRAMS PER MILE

SPEED

38
39
40
41
42
43
44
45
46
47
48
49
50
128
82
53
54
85
56
57
S8
59
6¢
€1
62
€3
64
§5

0.38
0.37
0.36
.35
0.34
0.33
0.32
0.31
0.31
0.30
0.30
0.30
0.29
0.23%
0.30
0.30
0.30
0.32
0.32
0.33
Q0.38
0.40
0.45
0.52
0.61
0.72
0.88
1.10

{EXHAUST PLUS RUNNING EVAP.)

TEMPERATURE IN DEGREES FAHRENHEIT

% LT
¥ HDG
s MY

¢.0
g.0
0.0

RUN DATES: ENV028F1.1

EMFAC7F1.1
¥ MDT 0.0
% HDD 0.0

8/ 9/98
8/ 9/95



1ENVO28F1.1

TIME RATE ADJUSTMENT BAGS 1 & 3

YEAR: 1996

DEWPOINT: 10

NEW TECHNOLOGY, MATERIALS AND RESEARCH

INSPECTION & MAINTENANCE: YES ¥ HOT STARTS

SEASCN: SUMMER

¥ HOT STAB

POLLUTANT NAME: REACTIVE ORGANIC GASES IN

SPEED

IDLE*

v W 3t n s W

10
11
12
13
14
15
156
17
18
19
20
21
22
23
24
28
26
27
28
28
30
31
32
33
34
as
36
37

60

0.23

4.65
.m
3.04
2.52
2.12
1.80
1.56
1.36
1.20
1.07
0.97
0.88
0.81
0.75
0.71
0.66
0.63
0.60
0.57
0.55
0.53
0.52
0.49
0.47
0.46
0.45
0.44
0.43
0.41
0.40
0.39
0.38
0.37
0.36
0.35

(EXHAUST PLUS RUNNING EVAP.)

% COLD STARTS 0.0

CALTRANS DIVISION OF

EMFACTF1.1 RATES AS OF 1/25/94

Santa Rosa Passenger Vehicles

% LDA 100.0
0.0 ¥ UBD 0.0
100.0

TABLE 2: COMPOSITE EMISSION FACTORS

GRAMS PER MILE

TEMPERATURE IN DEGREES FAHRENHEIT

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 31 MPH RATES

t LDT
% HDG
s MCY

RUN DATES: ENV028Fl.1

EMFAC7F1.1
¥ MDT 0.0
$ HDD 0.0

8/ 9/9s
8/ 9/95



1ENVO28F1.1

TIME RATE ADJUSTMENT BAGS 1 & 3

NEW TECHNOLOGY, MATERIALS AND RESEARCH

CALTRANS DIVISION OF

EMFACTFL.1 RATES AS OF 1/25/%4

Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPQINT: 10 % COLD STARTS 0.0 ¥ LDA 100.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 % UBD 0.0
SEASON: SUMMER % HOT STAB 100.0

POLLUTANT NAME: REACTIVE ORGANIC GASES 1IN

SPEED

a8
39
40
41
42
43
44
45
46
47
48
49
50
51
82
£3
54
S8
56
57
58
59
§0
61
62
63
64
65

60

0.34
0.33
0.32
0.31
0.30
0.29
0.29
0.28
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.27
0.27
0.28
0.29
0.30
0.31
0.38
0.40
0.46
0.54
0.54
0.78
0.97

{EXHAUST PLUS RUNNING EVAP.)

TABLE 2: COMPOSITE EMISSION FACTCRS

GRAMS PER MILE

TEMPERATURE IN DEGREES FAHRENHEIT

% LDT
§ HDG
$ MCY

0.0
0.0
0.0

RUN DATES: ENVO28Fl.1

EMFACTFl.1
$ MOT 0.0
% HDD 0.0

8/ 9/95%
8/ 9/95



1ENVO28F1.1

CALTRANS DIVISION OF
NEW TECENOLOGY, MATERIALS AND RESEARCH

EMFACTFL.1 RATES AS OF 1/25/94

TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEMR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 $ LDA 100.0 % LDT 0.0
INSPECTION & MAINTEMANCE: YES % HOT STARTS 0.0 % UBD 0.0 ¥ HDG 0.0
SEASON: SUMMER t HOT STAB 100.0 ¥ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: OXIDES OF NITROGEN IN GRAMS PER MILE
SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 60
IDLE* 0.07
3 1.32
4 1.19
§ 1.10
6 1.03
7 0.97
8 0.92
9 0.88
10 Q.84
11 0.80
12 0.7?
13 0.74
14 0.71
1s .85
16 0.66
17 0.64
18 0.62
1 0.60
20 0.58
21 0.57
22 0.55
23 0.54
24 0.83
25 Q.52
26 0.51
27 0.51
28 0.50
29 0.50
3o 0.80
kb8 0.50
32 0.50 -
33 0.50
34 Q.51
38 0.81
36 0.52
37 0.53

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES

RUN DATES: ENV028F1.1

EMFAC7F1.1
t MOT 0.0
% HOD 0.0

8/ 9/9s
8/ 9/95



1ENVD28F1.1

CALTRANS DIVISION OF RUN DATES: ENVO28Fl.1
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1

EMPACTF1.1 RATES AS OF 1/25/94

TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1596 DEWPQINT: 10 % COLD STARTS 0.0 ¥ LA 100.0 § LOT 0.0 % MOT 0.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 ¥ UBD 0.0 $ HDG 0.0 % HOD 9.0
SEASCN: SUMMER $ HOT STAB 100.0 $ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: OXIDES OF NITROGEN IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH §0
38 0.53
39 0.5%
40 0.56
41 0.57
42 0.59
43 0.60
44 0.62
45 0.64
46 Q.66
47 0.68
48 0.7¢
43 0.73
50 0.76
g1 0.80
52 0.83
§3 0.86
54 0.90
55 0.94
56 0.98
57 1.02
s8 1.06
s9 1.10
6C 1.18
61 1.19
62 1.24
63 1.29
64 1.34
65 1.39

8/ 9/9%
8/ 9/95



1ENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/95
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTFL.1 8/ 9/95

EMFACTF1.1 RATES AS OF 1/25/%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 t COLD STARTS 0.0 ¥ LDA 100.0 $ LDT 0.0 t MDT 0.0
INSPECTION & MAINTENANCE: YES $ HOT STARTS 0.0 % UBD 0.0 % HDG Q.0 % HDD 0.0
SEASON: SUMMER % HOT STAB 100.0 $ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: EXHAUST PARTICULATES IN GRAMS PER MILE
SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH §0
IDLE* 0.00
3 0.01 )
4 0.01
5 0.01
6 0.01
7 0.01
8 0.01
9 0.01
10 0.01
11 0.01
12 0.01
13 0.01
14 0.01
1s 0.01
16 0.01
17 0.01
18 6.01
19 6.01
20 0.01
21 0.01
22 ¢.01
23 0.01
24 0.01
28 0.01
26 ¢.01
27 0.01
28 0.01
29 0.01
10 0.01
n 0.01
k}] 6.01 -
33 0.01
34 0.01
3s 0.01
36 0.01
37 0.01

*IDLE EMISSIONS 1IN GRAMS/MIN, DERIVED FROM 3 MPH RATES



1ENVO28F1.1 ‘ CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/95
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACIFL1.1 8/ 9/95

EMFACTF1.1l RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1596 DEWPOINT: 10 % COLD STARTS 0.0 $ LDA 100.0 % LT 0.0 s MDT 0.0
INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 % UBD 0.0 $ HDG 0.0 t HDD 0.0
SEASON: SUMMER % HOT STAB 160.0 § MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: EXHAUST PARTICULATES IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 60
38 .01
33 0.01
40 0.01
41 0.01
42 0.01
43 0.01
44 0.01
45 0.01
46 0.01
47 0.01
48 0.01
49 0.01
50 0.01
51 0.01
52 0.01
83 0.01
54 0.01
55 0.01
86 0.01
57 0.01
58 0.01
89 0.01
60 .01
61 0.01
€2 0.01
€3 .01
(-] 0.01

65 Q.01



1ENVG28FL.1 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/9%
NEW TECENOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/95

EMPACTF1.1 RATES AS OF 1/25/%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPQINT: 10 %t COLD STARTS 8.0 % LDA 100.0 % LT 0.0 ¥ MDT 0.0
INSPECTION & MAINTENANCE: YES § HOT STARTS 0.0 § UBD 0.0 t HDG 0.0 % HDD 0.0
SEASON: SUMMER % HOT STaB 100.0Q § MCY 0.0

TABLE 3: INCREMENTAL HOT START EMISSION RATES IN GRAMS PER TRIP *

AVERAGE SPEED = 25.6 MPH AVERAGE TRIP LENGTH = 3.59 MILES

TEMPERATURE IN DEGREES FAHRENHEIT

POLLN 60
Co 10.67
TOG 0.98
ROG 0.87
NOX 1.49
TABLE 4: INCREMENTAL COLD START EMISSION RATES IN GRAMS PER TRIP *
AVERAGE SPEED = 25.6 MPH AVERAGE TRIP LENGTH = 3.59 MILES
TEMPERATURE IN DEGREES FAHRENHEIT

POLIN 60
co 86.65
TOG 7.69
ROG 6.63
NOX 2.41

* THESE ARE ADDITIONAL TRANSIENT EMISSIONS THAT OCCUR OVER AND ABOVE THE HOT STABILIZED EMISSIONS SHOWN IN TABLE 2.
THE DURATION OF THIS PORTION IS AS DEFINED IN FTP-75.



IENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/35
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFAC7F1.1 8/ 9/%s

EMFAC7FL.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Passenger Vehicles

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 % LDA 100.0 Y LT 0.0 Y MOT 0.0
.. INSPECTION & MAINTENANCE: YES % HOT STARTS 0.0 %¥UBD 0.0 S HDG 0.0 ¥ HDD 0.0
. SEASON: SUMMER % HOT STAB 100.0 s MCY 0.0

TABLE S: TRIP END HOT SCAK EMISSION RATES (TOG OR ROG) IN GRAMS PER TRIP

TEMPERATURE IN DEGREES FAHRENHEIT
60

TABLE 6: NON TRIP RELATED EMISSIONS

COMPOSITE MULTIDAY DIURNAL EMISSION RATE (TOG OR ROG): 1.05 GRAMS PER VEHICLE DAY

COMPOSITE SINGLE DAY DIURNAL EMISSION RATE (TOG OR ROG): 0.74 GRAMS PER HOUR

COMPOSITE MULTIDAY RESTING LOSS EMISSION RATE (TOG OR ROG): 0.63 GRAMS PER VEHICLE DAY

COMPOSITE SINGLE DAY RESTING LOSS EMISSION RATES (TOG OR RCG) IN GRAMS PER HOUR

TEMPERATURE IN DEGREES FAHRENHEIT

€0

0.12



1ENVO28F1.3 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/9%
NEW TECENOLOGY, MATERIALS AND RESEARCH EMFAC7FL.1 8/ 9/55

EMFACTF1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 % IDA 0.0 % LT 0.0 ¥ MDT 0.0
INSPECTION & MAINTENANCE: NO $ HOT STARTS 0.0 % UBD 0.0 t HDG 0.0 $ HOD 100.0
SEASQN: SUMMER % HOT STAB 100.0 $ MCY 0.0

TABLE 1: ESTIMATED TRAVEL FRACTIONS

LIGHT DUTY AUTOS LIGHT DUTY TRUCKS MED DUTY TRUCKS URBAN BUS HEAVY DUTY TRUCKS MCY

NCAT CAT DIESEL NCAT CAT  DIESEL NCAT CAT DIESEL RCAT CAT  DIESEL ALL

& VMT 2.43 96.92 0.65 1.32 97.77 0.5 2.82 97.18 100,00 28.73 71.27 100.00 100.00
% TRIP 2.43 96.92 0.65 1.32 97.77 0.9 2.82 97.18  100.00 28.73 71.27 100.00 100.00

% VEH 4.79 94.30 0.81 3.11 98.44 1.45 7.68% 92.35 100.00 44.17 55.83 100.00 100.00



1ENV028F1.1 mm DIVISION OF RUN DATES: ENVO28F1L.1 8/ 9/9%
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/95

EMFACTF1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPQINT: 10 % COLD STARTS 0.0 . % LDA 0.0 % LDT Q.0 $ MDT 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 ¥ UBD 0.0 % HDG 0.0 ¥ EDD 100.0
SEASON: SUMMER ¥ HOT STAB 100.0 ¥ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: CARBON MONOXIDE IN GRAMS PER MILE
SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH 60
IDLE* 2.18
3 43.65
4 40.23
5 37.15
3 34.36
7 31.84
8 29.56
9 27.4%
10 25.61
1l 23.91
12 22.36
13 20.95
14 19.66
15 18.48
16 17.41
17 16.43
18 15.53
19 14.71
20 13.96
21 13.27
22 12.64
23 12.06
24 11.52
25 11.03
26 10.42
27 10.17
28 9.79
29 9.44
30 $.13
31 8.83
32 8.57 -
33 8.32
3 8.10
s 7.90
16 7.72
37 7.5%

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES



1ENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENV028F1.1 8/ 9/9s
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/95

EMFACTFL.1 RATES AS OF 1/25/9%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 ¥ COLD STARTS 0.0 % 1DA 0.0 % LOT 0.0 $ MDT 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD 0.0 ¥ HDG 0.0 ¥ HbD 100.0
SEASON: SUMMER § HOT STAB 100.0 § MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: CARBON MONOXIDE IN GRAMS PER MILE
SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 60

38 7.40 %
39 7.27
40 7.16
41 7.06
42 6.97
43 6.89
44 6.83
45 6.7%
46 6.75
47 §.73
48 §.72
49 §.72
- 50 §.73
' s1 6.76
. 52 6.80
: 53 6.85
54 6.91
55 €.99
56 7.08
§7 7.19
58 7.31
59 7.45
60 7.60
61 7.7
62 7.96
63 8.17
64 8.39

65 8.64



1ENV028F1.1 CALTRANS DIVISION OF
NEW TECHNOLOGY, MATERIALS AND RESEARCH

EMFAC7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 & COLD STARTS 0.0 ¥ LDA 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD 0.0
SEASON: SUMMER § HOT STAB 100.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: TOTAL ORGANIC GASES IN GRAMS PER MILE
(EXHAUST PLUS RUNNING EVAP.)

SPEED TEMPERATURE IN DEGREES PAHRENHEIT
MPH 60
IDLEw 0.37
3 7.41
4 7.04
5 6.69
6 6.36
? €.06
8 §.77
9 5.50
10 5.25
11 §5.02
12 4.80
13 4.59
14 4.40
15 4.21
16 4.04
17 3.88
18 3.73
19 3.89
20 3.46
21 3.33
22 3.2l
23 3.10
24 3.00
25 2.%¢0
26 2.76
27 2.72
28 2.64
29 2.56
k1] 2.49
31 T 2.42
2 2.35
a3 2.29
kL] 2.23
35 2.18
36 2.13
37 2.2

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES

RUN DATES: ENV028F1.1

% HDD 100.0

8/ 9/9s
8/ 9/9s8



1ENV028F1.1 CALTRANS DIVISION OF RUN DATES: ENV028F1.1 8/ 9/935
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/98

EMFACTF1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 s LA 0.0 ¥ LDT 0.0 ¥ MOT 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 sUBD 0.0 Y HDG 0.0 ¥ EDD 100.0
SEASON: SUMMER ' % HOT STAB 100.0 t MY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: TOTAL ORGANIC GASES IN GRAMS PER MILE
(EXHAUST PLUS RUNNING EVAP.)

SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH §0
38 2.03
39 1.99
40 1.9%
41 1.91
42 1.88
43 1.88
44 1.82
45 1.7¢9
46 1.76
47 1.74
48 1.71
49 1.6%
50 1.67
s1 1.66
§2 1.64
§3 1.82
54 1.8
58 1.60
56 1.59
57 1.58
58 1.88
§9 1.57
60 1.87
61 1.56
€2 1.56
&3 1.86
64 1.586

65 1.87



1ENVO28F1.1

TIME RATE ADJUSTMENT BAGS 1 & 3

NEW TECHNOLOGY, MATERIALS AND RESEARCH

CALTRANS DIVISION OF

EMFACTF1.1 RATES AS OF 1/25/94

Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 ¥ COLD STARTS 0.0 % LDA 0.0
INSPECTION & MAINTENANCE: NO & HOT STARTS 0.0 % UBD 0.0
SEASON: SUMMER % HOT STaB 100.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT RAME: REACTIVE ORGANIC GASES  IN GRAMS PER MILE

SPEED

IDLE*

w9 n AW

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
k33
32
33
M
k-
36
37

60

0.36

7.23
6.87
6.83
§.21
5.91
5.63
5.37
5.12
4.8
4.68
4.48
4.29
4.11
3.98
3.79
3.64
3.50
3.37
3.25
3.14
3.03
2.93
2.83
2.70
2.65
2.57
2.%0
2.43
2.36
2.2%
2.23
2.18
2.13
2.08
2.23

{EXHAUST PLUS RUNNING EVAP.)

TEMPERATURE IN DEGREES FAHRENHEIT

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES

RUN DATES: ENV028F1.1
EMFACTFL.1

¥ MDT 0.0
¥ HDD 100.0

8/ 9/9s
8/ 9/95



1ENVO028F1.1

TIME RATE ADJUSTMENT BAGS 1 & 3

NEW TECHNOLOGY, MATERIALS AND RESEARCH

CALTRANS DIVISION OF

EMFACTFL.1 RATES AS OF 1/25/94

Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ LDA 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD 6.0
SEASON: SUMMER % HOT STAB 100.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: REACTIVE ORGANIC GASES IN GRAMS PER MILE

SPEED

38
39
40
41
42
43
44
45
46
47
48
4%
g0
s1
g2
$3
54
S8
-1
87
58
59
60
§1
62
63
64
65

60

1.58
1.94
1.90
1.87
1.83
1.80
.77
1.74
1.72
1.69
1.67
1.65
1.63
1.62
1.60
1.8%
1.57
1.56
1.85
1.54
1.54
1.83
1.583
1.83
1.52
1.52
1.53
1.53

{EXHAUST PLUS RUNNING EVAPR.)

TEMPERATURE IN DEGREES FAHRENHEIT

% LDT
§ HDG
¥ MCY

0.0
0.0
0.0

RUN DATES: ENVO28F1.1
EMFAC7F1.1

¥ MDT 0.0
% HDD 100.0

8/ 9/95
8/ 9/95



1ENVO28F1.1

TIME RATE ADJUSTMENT BAGS

YEAR: 1996

SBASON

v

POLLUTANT MAME: OXIDES

SPEED
MPH

IDLE*

W W N s W

10
11
12
13
14
1s
16
17
18
19
20
21
22
23
24
28
26
27
28
29
30
3
32
i3
34
3s
36
37

DEWPOQINT:
INSPECTION & MAINTENANCE:
SUMMER

60

1.1

22.30
21.36
20.49
19.68
18.93
18.24
17.59
17.00
16.44
15.93
15.46
15.02
14.61
14.24
13.89
13.57
13.28
13.02
12.77
12.58
12.3%8
12.17
12.01
11.69
11.7%
11.64
11.56
11.48
11.43
11.38
11.37
11.37
11.38
11.41
11.45

CALTRANS DIVISION OF RUN DATES: ENVO28F1.1
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1

EMFACTIF1.: RATES AS OF 1/25/94
1&3 Santa Rosa Trucks

10 § COLD STARTS 0.0 % LDA 0.0 & LDT 0.0 % MDT 0.0
NO % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 100.0
% HOT STAB 100.0 ¥ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

OF NITROGEN IN GRAMS PER MILE

TEMPERATURE IN DEGREES FAHRENHEIT

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES

8/ 9/9s
8/ 9/95



1ENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENV028F1.1 8/ 9/95
NEW TECHNOLOGY, MATERIALS AND RESEARCH EMFAC7F1.1 8/ 9/95

EMFAC7F1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ LDA 0.0 % LDT 0.0 $ MDT 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 ¥ UBD 0.0 % HDG 0.0 % HDD 100.0
SEASON: SUMMER % HOT STAB 100.0 % MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: OXIDES OF NITROGEN IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT

MPH 60
38 11.51
39 11.59
40 11.68
41 11.79
42 11.92
43 12.07
44 12.24
45 12.43
46 12.63
47 12.86
48 13.12
49 13.3¢
50 13.69
s1 14.02
52 14.38
53 14.77
54 15.19
S5 15.64
$6 16.13
$7 16.66
58 17.23
59 17.84
60 18.50
61 19.22
62 19.99
63 20.82
64 21.72

65 22.69



1ENVO28F1.1 CALTRANS DIVISION OF RUN DATES: ENV028F1.1 8/ 9/95
NEW TECHNOLOGY, MATERIALS AND ‘RESEARCH EMFAC7F1.1 8/ 9/95

EMFACTF1.1 RATES AS OF 1/25/94
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 ¥ COLD STARTS 0.0 ¥ LDA 0.0 % LDT 0.0 s MDT 0.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 100.0
SEASON: SUMMER ¥ HOT STAB 100.0 ¥ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: EXHAUST PARTICULATES IN GRAMS DER MILE
- SPEED TEMPERATURE IN DEGREES FAHRENHEIT
M MPH 60
IDLE® 0.10
3 2.08
4 2.08
. 5 2.05
6 2.08
7 2.085
8 2.058
9 2.08
10 2.05
11 2.05
12 2.05
13 2.05
14 2.08
15 2.08
A 16 2.08
A 17 2.08
18 2.05
19 2.08
20 2.0%
21 2.05
22 2.05
23 2.08
24 2.08
25 2.08
26 2.02
27 2.08
28 2.08 ’
29 2.08
30 2.05
3 2.08
32 2.08
33 2.08
34 2.08
5 2.08
38 2.0%
37 2.05

*IDLE EMISSIONS IN GRAMS/MIN, DERIVED FROM 3 MPH RATES



1ENVO28FL.1 CALTRANS DIVISION OF RUN DATES: ENV0O28F1.1
NEW TECHNOLOGY, MATERIALS AND 'RESEARCH EMFAC7FL1.1

EMFACTFL.1 RATES AS OF 1/25/9%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ LDA 0.0 % LDT 0.0 % MDT 0.0
INSPECTION & MAINTENANCE: NO ¥ HOT STARTS 0.0 ¥ UBD 0.0 % HDG 0.0 % HDD 100.0
SEASON: SUMMER ¥ HOT STAB 100.0 ¥ MCY 0.0

TABLE 2: COMPOSITE EMISSION FACTORS

POLLUTANT NAME: EXHAUST PARTICULATES IN GRAMS PER MILE

SPEED TEMPERATURE IN DEGREES FAHRENHEIT
MPH €0
as 2.05
39 2.05
40 2.085
41 2.05
42 2.05
43 2.08
44 2.08
4S 2.08
46 2.08
47 2.08
48 2.05
49 2.05
50 2.08
51 2.05
52 2.05
83 2.05
54 2.05
-] 2.08
5€ 2.05
57 2.05
58 2.05
89 2.08
60 2.05
61 2.05
62 2.08
63 2.08
64 2.08

(1] 2.08

8/ 9/95
8/ 9/9%



1ENVO28F1.1 CALTRANS DIVISION OF
NEW TECHNOLOGY, MATERIALS AND -RESEARCH

EMFAC7F1.1 RATES AS OF
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ LDA
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD
SEASON: SUMMER % HOT STAB 100.0

1/25/94

0.0
9.0

% LDT
% HDG
¥ MCY

TABLE 3: INCREMENTAL HOT START EMISSION RATES IN GRAMS PER TRIP *

AVERAGE SPEED = 25.6 MPH AVERAGE TRIP LENGTH = 3.59 MILES

TEMPERATURE IN DEGREES FAHRENHEIT

POLLN 60
co 0.00
TOG _ 0.00
ROG 0.00
NOX .00
TABLE 4: INCREMENTAL COLD START EMISSION RATES IN GRAMS PER TRIP *
AVERAGE SPEED = 25.6 MPH AVERAGE TRIP LENGTH = 3.59 MILES
. TEMPERATURE IN DEGREES FAHRENHEIT
POLLN 60
co 0.00
TOG 0.00
ROG 0.00
NOX 0.00

RUN DATES: ENVO28F1.1
EMFAC7F1.1

¥ MDT 0.0
¥ HDD 100.0

* THESE ARE ADDITIONAL TRANSIENT EMISSIONS THAT COCCUR OVER AND ABOVE THE HOT STABILIZED EMISSIONS SHOWN IN TABLE 2.

THE DURATION OF THIS PORTION IS AS DEFINED IN FTP-75.

8/ 9/98
8/ 9/95



IENVO28FL.1 CALTRANS DIVISION OF RUN DATES: ENVO28F1.1 8/ 9/95
REW TECHNOLOGY, MATERIALS AND RESEARCH EMFACTF1.1 8/ 9/95

EMFACTF1.1 RATES AS OF 1/25/9%4
TIME RATE ADJUSTMENT BAGS 1 & 3 Santa Rosa Trucks

YEAR: 1996 DEWPOINT: 10 % COLD STARTS 0.0 ¥ Lba 0.0 ¥ DT 0.0 ¥ MDT Q.0
INSPECTION & MAINTENANCE: NO % HOT STARTS 0.0 % UBD 0.0 % HDG 0.0 % HDD 100.0
SEASON: SUMMER % HOT STAB 100.0 § MCY 0.0

TABLE 5: TRIP END HOT SOAK EMISSION RATES (TOG OR ROG) IN GRAMS PER TRIP

TEMPERATURE IN DEGREES FAHRENHEIT

60

0.00

TABLE 6: NON TRIP RELATED EMISSIONS

COMPOSITE MULTIDAY DIURNAL EMISSION RATE (TOG OR ROG): 0.00 GRAMS PER VEHICLE DAY

COMPOSITE SINGLE DAY DIURNAL EMISSION RATE (TOG OR ROG) : 0.00 GRAMS PER HOUR

CCMPCSITE MULTIDAY RESTING LOSS EMISSION RATE (TOG CR ROG): 0.00 GRAMS PER VEHICLE DAY

COMPOSITE SINGLE DAY RESTING LOSS EMISSION RATES (TOG OR ROG) IN GRAMS PER HOUR

TEMPERATURE IN DEGREES FAHRENHEIT
(14



roject: Santa Rosa §ubmgionai Long‘?erm Wastewater Project Erepamd By:
biact: Construction - General Pipeline Emissions Date Prepared:
) Checked By:

T. Edmonds
11122195
C. Chapin 11/22/35

Wind Erasion Over 1 mmmmm%

Emission factor = 3.7 pounds/acralday
area=  GOOMSSM= 33000 1" acre/43560 = 0.78 acres

Emissions = emiasion factor * acres = [™""%.8 pournds/day ]

_
wmemm1m, mmmm

Emission factor = 2.5 pounds/acra/day

area=  200M*S5Mt= 11000 K acre/d3560 1= 0.25 acres

Emissions = emission factor * acres = ! §§@ﬁ [

Wind Erosion Over 1 Staging Area

Emwonfactom . 4.1 poundslaae?day ‘

areas § acres per staging area to be exposed

Emissions = emission factor * acres = [ 703 poundsiday/siaging area

DmﬁuMnmfrom?nkanvﬂfcﬂSmaﬂtrmw uction Ares

Emission factor = 0.01 poundsivehicie riles traveled

Vehicle miles traveled = Number of truck trips * miles traveled
= 14 trips* 8 miles round trip = 84 WIT

Emissions = emission factor * VMT

Dust Emissions from Truck Travel for 1 Larger Pipe Construct! ruction Area

Emission factor = 0.01 poundsivehicis miles traveled

Vehicle miles traveled = Number of truck trips * miites traveled
= 19 trips* & milas round trip = 114 WIT

Emissions = emission factor * VMT | pounasiday ]

Dust Emissions from Travel for 1 Construction Crew

Emiasion factor = 0.007 pounds/vehicle miles traveled

Vehicle miles fraveled = Number of trips * miles traveled
= 20 trips* 80 miles round trip = 1800 VMT

Emissions = emission factor *VMT______ [~ 113 poundeiaey ]

PIPEMIS.XLS Page 1




roject: Rosa Subregional Long- Term Wastewater Project ‘Prepared By Y. Edmonds
ubject: Construction - General Pipeline Emissions Date Prepared: 11722198
Checked By: C. Chapin 11/22/95

mmmommrmmmism«m Construction Area

Emission factor = 9.13 g/mile  for Carbon Monoxide .
1148 for Nitrogen Oxides
243 for Hydrocarbons
2.05 for Pacticulate Matler
Vehicle miles traveled = Number of trips * miles traveled
= 14 trips* & miles round trip = 84 VMT
Emissions = emission factor * VMT 768.9 ¢*.0022ib/g = 1.7 pounds/day for Carbon Monoxide
9643 2.1 pounds/day for Nitrogen Oxides
204.1 0.4 pounds/day for Hydrocarbons
172.2 0.4 W for Particulate Matter
Exhaust Emissions from Truck Travel for ¢ L_ggw Pipe Construction Area
Emission factor = 9.13 g/mile for Carbon Monoxide
11.48 for Nifrogen Oxides
243 for Hydrocarbons
205 for Particulate Matter
Vehicle miles traveled = Number of trips * miles traveled
= 19 trips* 8 miles round trip = 114 VWMT
Emissions = emission facter * VMT 1040.8 g*.0022lb/g = 2.3 pounds/day for Carbon Monoxide
1308.7 2.9 poundsi/day for Nitrogen Oxides
2770 0.6 poundsiday for Hydrocarbons
2337 0.5 poundsiday for Particulate Matter

Exhaust Emissions from 1 Construction Crew

Emission factor = 285 g/mile  for Carbon Monoxide
0.64 for Nitrogen Oxides
0.28 for Hydrocarbons
0.01 for Panticulate Matter

Vehicle miles travelad = Number of trips * miles traveled

= 20 trips* 80 miles round trip = 1600 VMT
Emissions = emission factor * VMT 4240.0 g*.00221b/g = 9.3 poundsiday for Carbon Monoxide
1024.0 2.3 pounds/day for Nitrogen Oxides
4480 1.0 pounds/day for Hydrocarbons
18.0 W for Particulate Matter

nmmmmrmmunmrmsmm«mcmmmm

Ermission factor = 0.000373 pounds/ions of material handied

Amount of material handled = Volume (cubic yards) * Weight (assumed 1.59 tons/cubic yard)
= 1926*1.58 = 3062.34 tons

Emissions = emission factor * amourt of material handled = i 1.1 pounds/day |

mmmmm For‘l&rm  Construction Area

Emission factor = 0.000373 poundsitons of material handled

Amount of material handled = Volume (cubic yards) * Weight (assumed 1.59 tons/cubic yard)
= 931°1.59=  1480.29 tons

Emissions = emission factor * amount of material handled = f 0.6 pounds/day |

PIPEMIS.XLS Page 2



Prepared Ey:
Date Prepared:
Checked By:

Y. Edmonds
11122195
C. Chapin 11/22/85

Emission factor = 20.2 poundsiVMT

Amount of VMT = Length of Area * Numbar of Passes of Grader
= 800 ft * 9 trips (assuming grader can grade § ft area with each pass)
= 5400 ft* mile/S280 = 1.0 mile

‘ Emissions = emiasion factor * vehicle mile traveled = [ 36,7 pounds/day |

Emission factor = 20.2 poundsiVMT

Amountof VMT=  Length of Area * Number of Passes of Grader
= 200 it * 9 trips (assuming gradier can grade & 1t area with each pass)
= 1800 ft * mile/5280 ft = 0.3 mile

Emissions = emission factor * vehicia mile travelsd = } 8.9 poundsiday |

Dust Emissions From Grading For 1 Staging Area

Eniission factor = 20.2 pounds/VMT

Amount of VMT = Length of Area * Number of Passes of Grader
= 860 ft *1 10 trips (assurmning grader can grade 8 ft area with each pass)
= 72600 1t * mile/5280 ft = 13.8 mile

Emissions = emission factor * vehicle mile traveled = [T%77.8 pounds/day/staging area

PIPEMIS.XLS Page 3




roject: ta Rosa Subregional Long-Term Wastewater roject Empared 8y: [ Edmonds
ubject: Construction - General Reservoir Emissions Date Prepared: 11/22/95
Checked By: C. Chapin 11/22/85

mmsmmw; y A_@

Emission factor = 1 §.2 pounds/acre/day |

-

Emission factor = 4.7 pourids/acre/day
area= 7.5 acres per staging area will ba exposed
Emigsions = emission factor * acres = [95.3 poundsiday ]

DuﬁEmhﬂbmhmeekTmeifofObE“ll

Emission factor = ‘ 0.01 poundsivehicie miles traveled
Vehicle miles traveled = Number of trips * mifes traveled

= 10 trips* 30 miles round trip = 300 VMT
Emissions = emission factor * VMT r“‘m _
mmmmmrmrmumlmwm
Emission factor = 0.01 sivenicle milas raveled
Dust Emissions from Travel for Empioyees
Emission factor = 0.007 pounds/vehicle miles traveled
Vehicle miles traveled = Number of trips * miles traveled
= 100 trips® 80 miles found trip = 8000 VMT
Emissions = emission factor * VMT [ 580 poundaiday |
Exhaust Emissions from Yruck Travel for Diaposal
Emission factor = 9.13 g/mile  for Carbon Monoxide
11.48 for Hitrogen Oxides
243 for Hydrocarbons
2.05 for Particulate Matter
Vehicie miles traveled = Number of trips * miles traveled
= 10 trips*® 30 mitas round trip = 300 VMT
Emissions = emission factor * VMT 2739.0 §*.00221ig = 8.0 pounds/day for Carbon Monoxide
34440 7.8 pounds/day for Nitrogen Oxides
7280 1.6 pounds/day for Hydrocarbons
816.0 1.4 W for Particulate Matter
Exhaust Emiasions from Truck Travet for Import Matarials
1 Emission factor = 9.13 g/mile  for Carbon Monoxide
11.48 for Nitrogen Oxides
243 for Hydrocarbons
205 for Particulate Matter

RESEMIS XLS Page 1




roject: Santa Rosa Subregional Long-?erm mstewater Project Frapamd By: I. Edmonds
ubject: Construction - General Reservoir Emissions Date Prepared: 11/22/35
i Checkad By: €. Chapin 11/22/9%
“Tor Carbon Monoxide
for Nitrogen Oxides
for Particuldte Matter
Vehicie miles traveled = Number of trips * miles traveled
= 100 trips” 80 miles round trip = 8000 VMT
Emissions = emission factor * VMT 21200.0 g*.00221b/g = 46.6 poundsiday for Carbon Mcnoxide
£120.0 11.3 pounds/day for Nitrogen Oxides
22400
80.0
Dust Emissions From Material Handil
Emission factor = 0.000373 pounds/tons of materiai handled

Amount of material handled = Volumae {cublic yards) * Weight (assumed 1.59 tons/cubic yard)
= 10000*1.59 15800 tons

Emissions = emission factor * amount of material handied = [ 5.9 poundsiday |
DustWommeG___ndﬂ

Emission factor = 20.2 pounds/\/MT

‘mmmrmemawm

Emission factor = 20.2 pounds/VMT

Amount of VMT = Length of Area * Number of Passes of Grader
= 808 ft *135 trips (assuming grader can grade & ft area with each pass)
= 109080 £t * mile/5280 ft = 20.7 mile

Emissions = emission factor * vehicle mils traveled = 17.3 poundsiday

RESEMIS.XLS Page 2




—
Frojecc Santa Rosa Subregional Long-Term Wastewater Project Prepared By: 1. Edmonds

ubject: Construction - General Pump Station Emissions Date Prepared: 811795
i Chacked By: C. Chapin 11/22/38
Wind mmmm Station
Emission factor = 2.5 pounds/acreiday
area= 1 acres

Emissions = emission factor * acres = [T"2.5 poundsiday |

Wind Erosion Over Smaller Pump Station

Emission factor = 2.1 pounds/acre/day
area= 0.125 acres
Emissions = emission factor * acras = { 0.3 pounds/day |

Dust Emissions from Travel for Employees

Emission factor = 0.007 pounds/vehicie milas traveled
Vehicle miles traveled = Number of trips * miles traveled
= 20 trips* 80 miles round trip = 1600 VMT
Emissions = emission factor * VMT [~17Z poundsiday ]
‘ Exhaust Emissions from Woyu Travel
Emission factor = 2.65 g/mile for Carbon Monoxide
0.64 for Nitrogan Oxides
0.28 for Hydrocarbons
0.01 for Parbculate Matter
Vehicle miles traveled = Number of trips * milss traveled
= 20 trips* 80 miles round trip = 1600 VMT
Emissions = emission factor * VMT 4240.0 ¢*.00220big = 9.3 poundsiday for Carbon Monoxide
1024.0 2.3 poundsiday for Nitrogen Oxides
448.0 1.0 poundsiday for Hydrocarbons
16.0 0.0 W for Particulate Matter

_Dust Emissions From Grading for Larger Pump Station

Emission factor = 20.2 pounds’iVMT

Amount of YMT = Length of Area * Number of Passes of Grader
= 209 ft * 35 trips (assurning grader ¢ai grade 8 ft area with each pass)
= 7315 ft * mile/5280 ft = 1.4 mile

Emissions = emission factor * vahicie mile traveied = [~ "28.0 poundsiday |

_Dust Emissions From Gmdlng For Smaller M %ﬂ :

Emission factor = 20.2 pounds/VMT

Amount of VMT = Length of Area * Number of Passes of Grader
= 74 ft *12 trips (assuming grader can grada 8 ft area with each pass)

= 888 ft *mile/S280 ft = 0.2 mile
Emisﬂonssmisﬁmm'vmmwﬁhw jod = { 3.4 pounds/day |

PUPEMIS.XLS Page 1



CheckedBy: __ C. 1128095

Emission factor = 0.00008 ibatton: of materisl

Volume of one area 1 well = pi*r'*h = prTSR* 800 = 1413.7 cubicfest or 52.4 cublc yards
assuming 1.50 tons /eubic yard, the amount of material handied =  52.4°1.50 = 83.3 tons
Emissions = emission factor * amount of materal | 0.007 bs ]
Volume of one ares 2 well = pi*r*h = pISIE 200 . 3534 cublicfeet or 13.1 cubic yards
sssurming 1.59 fons /cublc yard, the amount of material handled = 13.1°1.59 = 20.8 tons
Emissions = emission factor * amount of materiat ___[ 306z s ]
Emission factor = 0.01 poundsivahicle miles traveled
Vehicle miles traveled = Number of truck trips * riles traveled
- 5 trips® & miles round trip = 30 WIT

Emission factor = 0.0 poundsivetiicle miles traveled
Vehicle miles traveled » Number of fruck trigs * miles traveled
" 2 trips® & milles round trip = 12 WIT

Emission factor = 0.007 poundsivehicie miles traveled
Vehicle miles iraveled = Number of trips * miles traveled

1800 v™MT
Emission factor = 9.13 g/mile  Tor Carbon Monoxide
1148 for Nitrogen Oxides
243 for Hydrocarbons
2.05 fot Particulate Matter
Vehicle miles traveled = Number of trips * miles traveled
- § trips* 8 miles round trip = 30 vmT
Emissions » emission factor * VMT 273.9 g*.0022ibig = 0.60 pounds/day for Garbon Monoxide
4.4 0.76 poundsi/day for Nitrogen Oxides
zzg 0.18 pounds/day for Hydrocarbons
1 j
————
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Project: Santa Rosa Subregional Long- Term Waslewater Project Prepared By: 1. Edmonds
: Construction - General ASR Weil Emissions Date Prepared 11728/85
Checked By: c. mynmzms
Vehicle miles traveled = Number of trips * miles traveled
- 2 trips* & miles round trip = 12.00 WMT
Emissions = emission factor * VMT 109.6 g*.00221vg = 0.24 pounds/day for Carbon Monoxide
1378 0.30 poundsiday for Nitrogen Oxides
292 Q.06 pounds/day for Hydrocarbons
—td8 ‘ 9.05 pounde/day_for Particulate Matter
mmm1mwm
Emission factor = 265 g/mile  for Carbon Monoxide
0.84 for Nitrogen Oxides
0.01 ‘fof Particulate Matler
Vehicle miles traveied » Number of trips * milas traveled
- 20 trips* 80 miles round trip = 1600.00 VMT
Emissions = emission factor * VMT 4240.0 g*.0022Ibig = 9.33 pounds/day for Carbon Monoxide
1024.0 2.25 pounds/day for Nitrogen Oxides
448.0 0.99 pounds/day for Hydrocarbons
180 0.04 pounda/day for Particulate Matter
mmmnmmwmmmm1&um,
Emission factor = 0.000373 poundsftons of material handled
Amount of material handied = 833
Dust Handting 1 Area
Emission factor = 0.000373 pounds/tons of material handled
Amount of material handled = 2038
mm-mwmm-mmgm i = { 0.01 pounds/day |
Dust From G
Emission factor = 20.2 pounds/VMT
Amount of VMT = Length of Aren * Number of Passes of Grader
-1on-zm(mmmmsnammmm)
= 0.0 mile
Emissions = emission factor * vehicls mile traveled = [ 008 pounds/day |

ASREMIS XLS Page 2



2 8 Long-Term Wastewater Project W&r - Edmonds
4 cmuwon General Geysers Emissions Date Prepared: 117268/88
Checked By: C. Chapin 11/20/95

. omiswion factor * scres ™355 pounduk
Dust Emiesons trom Trck Tevefor laposs

Emission factor » 0.01 poundsivehicle miles traveled

Vehicie miles traveled = Number of trips * iniles traveled

= 100 trips* 30 miles round trip = 3000 VMT
Vehicle miles traveled = Numbe? of irigs * milés traveled
- 10 trips* 3 miles round irip = 30 wIT
Emission factor » 0.007 poundsivehicie miles traveled
WWW-WM“W miles traveled
20 trips* wﬂﬁﬂmmdtﬁp- 1600 VMT

Vehicle miles traveled = Number of trips * miles traveled
- 100 trips* 30 miles round trip = 3000 VMIT

Emissions = emission factor * VMT

27390.0 g*.0022ibig = 80.3 poundaiday Tof Carbon Monoxide
34440.0
7290.0
81500
Emission factor = 9.13 g/mile  for Carbon Monoxide
11.48 for Nitrogen Oxides
243 {for Rydrocarbors
205 for Paiticulate Matter
Vehicle miles traveled = Number of trips * miles traveled
= 10 trips* 3 miles round trip = 30 wMiT

Emissions = emission facior * VMT

27399 .00221bvg =

72 9
815
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joct: Sania Fosa Subregional Long-Tenm Wastewater Project Prepated By: I Edmonds
ubject: Construction - General Geysers Emissions Date Propared:  11/20/95

Checked By: C. Chapin 11/20/88

b&&'armeonmdq
for Nitrogen Oxides
for Paiticulate Malter
Vehicle miles traveled = Number of trips * miles traveled
- 20 trips* 80 mites round trip = 1600 VMT
Emissions = smission faclor * VMT 42400 g*.00221b/g = 9.3 poundsiday for Cartion Monoxide
1024.0 :
448.0
180
ission factor = X poundsions of material handled

Amount of material handled = Volume (cuble yards) * Weight (assumed 1.59 tons/cubic yard)
= 1500"1.59 = 2385 tons

Emissions = emission factor *

Dust Emi From

Emission factor = 20.2 pounds/VMT

Amount of VMT = Length of Area * Number of Passes of Grader
= 195 ff *33 trips (assuming grader can grade 8 ft area with each pass)

- 6435 ft " mile/5280 ft» 1.2 mile
Emissions » amission factor * vehicle mile fraveled = i 24.6 pounds/day |
Emission factor = 20.2 pounds/VMT

Amount of YMT = Length of Area * Number of Passes of Grader
= 808 ft *135 trips (assuming grader can grade § A area with sach pass)
L] 109080 R * mile/5280 ft = 20.7 mile

Emissions = emission factor * vshicle rhils traveled = [_417.3 pounds/day |

GEYSERSXLS Page 2
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Fgea; ‘Sania Rosa Subrogional Long-Term Wastewsler Project Prepaced By: . Edmonds
ject: Construction - Off- Road Equipment Emissions Date Prepared: 1172085
Fos Each Pipeline Crew Checked By: C. Chapin 1172285

Of-Road Equipment Types and Usage Hours per Day

Equipment Type  Number Daily
of Pieces Duration (Hours)
Dozer 1 15
Excavalor 1 025
Backhoe 1 15
Front End Loader 1 09
Water Truck 1 13
Crane 1 04
Compacior 2 1.5
Paver 1 03
Welding Machine 1 075
Geneacator 1 2.05

Soucce: Rich Maurer memo November 14, 1995 (Number or pieces) and Parsons ES Noise Department (Hours)

Equipment Emission Factors and Horsepower

T Eq ipment Type Emission Faclors Horsepower
HC CO NOx PM SOx

Dozer 0.37 2.28 8.1 041 6.89 356
Excavalor o7 §2 1075 144 093 183
Backhoe 14 68 10.1 1.05 085 n
FrontEnd Loader | 09 24 103 069 0.85 175
Waler Truck 037 228 8.15 05 0.89 658
Crane 1.26 42 103 144 093 194
Compacior 08 3t 93 09 093 8
Paver 06 32 103 09 093 ot
Weiding Machine | 1.2 s 8 1 0.93 as
Generalor 12 5 8 1 093 22

Source: Nonroad Engine anit Vehicle Emission Study (EPA 1981)

Oft Road Equipment Emissions per Day per Pipeline Crew

Equipment Type Emissions® (poundsiday)
HC () NOx M SOx
Dozer 043 268 057 048 105
Excavator 007 052 1.08 0.14 009
Backhoe 0.3 173 257 027 022
Front End Londer |  0.31 083 357 0.24 029
Water Truck 070 429 15.34 094 1.67
Crane 022 072 176 025 016
Compactor 0.04 0.18 049 005 0.05
Paver 0.04 019 062 005 006
Welding Machine | 0.07 0.29 046 0.06 005
Generalor 0.12 0.50 0.79 0.10 0.09
Total 235 1161 36.25 258 T a1

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission factor x 0.0022 ibs/grams
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Project: e m 1. Edmonds
Subject: Construction - Off- Road Equipment Emlss:ons Date Prepared: 10/13/95
Reservoirs for Alt 2A and 2E Checked By: C. Chapin 11/22/95

Off-Road Equipment Types and Usage Hours per Day

[ Equipment Type  Number Daily
of Pieces Duration (Hours)

Dozers 5
Scapers 8 10
Backhoes 3 10
Graders 2 10
Water Truck 3 10
Compactors 3 10

Source: Rust memo September 28, 1995

Equipment Emission Factors and Horsepower

[ Equipment Type Emission Faclors (grams/hp-hr) Horsepower
HC co NOx PM SOx_|
Dozers 0.37 228 8.15 0.41 0.89 356
Scrapers 05 25 8.7 0.79 0.9 3t
Backhoes 1.4 6.8 10.1 1.05 0.85 77
Graders 1.1 1.9 9.6 0.63 0.87 172
Water Trucks 0.37 228 8.15 0.5 0.89 658
Compactors 0.8 3.1 9.3 0.9 0.93 8
Source: Nonroad Engine and Vehicle Emission Study (EPA 1991)
Off Road Equipment Emissions per Day
Equipment Type Emissions” (pounds/day)
HC CO NOx PM SOx
Dozers 14.49 89.28 319.15 16.06 34.85
Scrapers 27.37 136.84 476.20 43.24 49.26
Backhoes 7.11 34.56 51.33 5.34 432
Graders 8.32 14.38 ° 72.65 4.77 6.58
Water Trucks 16.07 99.02 353.94 21.71 38.65
Compactors 042 1.64 4.91 0.48 0.49
Total 73.79 375.M1 1278.19 91.59 134.16

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission factor x 0.0022 Ibs/grams

SREQ.XLS
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roject: Santa meghnal Long-?erm Wastewater Eroiect grepared 5; 1. Edmonds
bject: Construction - Off- Road Equipment Emissions Date Prepared: 10/13/95
Reservoirs for Alt 2B and 2D Checked By: C. Chapin 11/22/95

These alternatives have two reservoirs that will be worked at the same time.

Off-Road Equipment Types and Usage Hours per Day

Equipment Type Number Daily
~ of Pieces Duration (Hours)
Dozers 6 10
Scapers 10 10
Backhoes 4 10
Graders 4 10
Water Truck 4 10
Compactors 4 10

Source: Rust memo Seplember 28, 1995

Equipment Emission Factors and Horsopower

[ Equipment Type Emission Factors (grams/p-hr) Horsepower

HC CO N PM S0x _

Dozers 0.37 728 8.15 0.41 0.89 356
Scrapers 05 25 8.7 0.79 09 311
Backhoes 14 6.8 10.1 1.05 0.85 77

Graders 1.1 19 96 063 0.87 172

Water Trucks 0.37 2.28 8.15 05 0.89 658
Compaclors 08 34 93 09 0.93 B

Source: Nonroad Engine and Vehicle Emission Study (EPA 1991)

Off Road Equipment Emissions per Day

Equipment Type Emissions" (pounds/day)
HC CO NOx PM SOx
Dozers 17.38 107.14 382.98 19.27 41.82
Scrapers 34.21 171.05 . 595.25 54.05 61.58
Backhoes 9.49 46.08 68.44 7.11 5.76
Graders 16.65 28.76 145.31 9.54 13.17
Water Trucks 21.42 132.02 471.92 28.95 51.53
Compactors 0.56 218 6_.§5 0.63 0.65
Total 99.72 487.23 167045 119.55 174.52

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission factor x 0.0022 lbs/grams

SREQ.XLS

Page 3



roject: Santa Rosa §ubregional Long-?erm Wastewater Sroieot 5repared Bry: . Edmonds
Subject: Construction - Off- Road Equipment Emissions Date Prepared: 10/13/95
Reservoirs for Alt 2C Checked By: C. Chapin 11/22/95

Off-Road Equipment Types and Usage Hours per Day

TEquipment Type Number  Daily
of Pieces Duration (Hours)

Dozers 4 10
Scapers 7 10
Backhoes 2 10
Graders 2 10
Water Truck 2 10
Compactors 2 10

Source: Rust memo September 28, 1995

Equipment Emission Factors and Horsepower

[ Equipment Type Emission Factors (grams/hp-hr) Horsepower
_ HC co NOX PM SOx
Dozers 0.37 228 8.15 0.41 0.89 356
Scrapers 0.5 25 8.7 0.79 0.9 311
Backhoes 14 6.8 10.1 1.05 0.85 77
Graders 1.1 1.9 9.6 0.63 0.87 172
Water Trucks 0.37 228 8.15 05 0.89 658
Compactors 0.8 3.1 9.3 0.9 0.93 8
Source: Nonroad Engine and Vehicle Emission Study (EPA 1991)
Off Road Equipment Emissions per Day
Equipment Type Emissions" (pounds/day)
HC cOo NOX SOx
Dozers 11.59 71.43 255.32 12.84 27.88
Scrapers 23.95 119.74 416.68 37.84 43.10
Backhoes 4.74 23.04 34.22 3.56 288
Graders 8.32 14.38° 72.65 4.77 6.58
Water Trucks 10.71 66.01 235.96 14.48 25.77
Compactors _|* 0.28 1.09 327 0.32 0.33
Total 58.60 295.68 1018.11 73.80 106.55

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission factor x 0.0022 Ibs/grams

SREQ.XLS
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roject: Santa Rosa Subregional Long-Term Wastewater Project 3repared Ey: 1. Edmonds
ubject: Construction - Off- Road Equipment Emissions Date Prepared: 10/13/195
Reservoirs for Alt 3 Checked By: C. Chapin 11/22/95

Off-Road Equipment Types and Usage Hours per Day

Equipment Type  Number Daily
_ of Pleces Duration (Hours)
Dozers 3 10
Scapers 5 10
Backhoes 2 10
Graders 2 10
Water Truck 2 10
Compactors 2 10

Source: Rust memo September 28, 1995

Equipment Emission Factors and Horsepower

[ Equipment Type Emission Factors (grams/hp-hr) Horsepower
_ HC CO | NOx PM SOx
Dozers 0.37 228 8.15 041 - 0.88 356
Scrapers 05 25 8.7 078 09 311
Backhoes 1.4 6.8 10.1 1.05 0.85 77
Graders 1.1 1.9 96 0.63 0.87 172
Water Trucks 0.37 2.28 8.15 0.5 0.89 658
Compactors 0.8 3.1 9.3 0.9 0.93 8
Source: Nonroad Engine and Vehicle Emission Study (EPA 1991)
Off Road Equipment Emissions per Day
Equipment Type Emissions® (pounds/day) _
HC CcO NOx P! SOx
Dozers 8.69 53.57 191.49 9.63 20.91
Scrapers 17.11 85.53 297.63 27.03 30.79
Backhoes 4.74 23.04 ° 34.22 3.56 288
Graders 8.32 14.38 72.65 4.77 6.58
Water Trucks 10.71 66.01 235.96 14.48 25.77
Compactors 0.28 1.09 3.27 0.32 0.33
Total 49.86 243.62 835.22 59.78 87.26

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission factor x 0.0022 lbs/grams

SREQXLS
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FZA: Bonta Rosa Subregional Long. Tenm Waslewaler Project Prepared By 1. Edmonds
Construction - Off- Road Equipment Emissions Dale Prepared: 10/1305
For Each Pump Station Checked By: C. Chapin 11/22/85

Off Road Equipment Types and Usage Hours per Day per Pump Station

Equipment Typs  Number Dally I
of Piecas Duration (Hours)

Dozer 1 4
Excavator 1 1
Backhoe 1 4
Front End Loader 1 4
Water Truck 1 28
Crane 1 08
Compacior 1 3
] Paver 1 1.2
Weiding Machine 2 3
Generator 1 4

Source: Parsons ES Noise Depariment
Equipment Emission Factors and Horsepower

Equipment Type EXuSSIon Faclors Horsepower
HiC [%3) NOX M S0x

Dozer | 0.37 228 815 041 089 356
Excavaior 07 52 10.75 1.44 693 183
Backhoe 14 68 10.1 1.05 085 Fzd
Front End Loader 08 24 10.3 0.69 0.85 175
water Trick | 037 2.28 815 | o8 089 658
Crane 1.26 42 103 144 093 194
Compacior 08 31 83 09 0.93 8
Paver 08 3.2 103 09 093 o1
Welding Machine 12 5 8 1 093 35
Generator 1.2 - 8 1 093 22

Source: Nonroad Engine and Vehicle Emission Siudy (EPA 1991)
Off Road Equipment Emissions per Day per Pump Station

Equipment Type Emissions® (pounds/day)
HC [+3) NOx. PM S0x
Dozer 1.16 T4 2553 1.28 279
Excavator 028 209 433 058 037
Backhoe 095 461 6.84 0.71 058
FrontEnd Loader |  1.39 370 15.66 1.06 131
Water Truck 1.39 8.58 3067 1.88 338
Crane 043 143 352 049 0.32
Compaclor 0.04 0.16 049 0.05 0.05
Paver 0.14 077 247 022 0.22
Weiding Machine | 055 231 370 046 043
Generator 023 0.87 1.55 0.19 0.18
Total 657 3177 94.97 693 9.60

* Emissions (pounds/day) = Number of pieces x Number of hours x Horsepower x Emission faclor x 0.0022 ibs/grams

SREQXLS Page 8



roject: ‘Santa Rosa Subregional Long-Terrn Wastewater Project Prepared By: 1. Edmonds
: Construction - Off- Road Equipment Emissions Date Prepared: 11728005
I For ASR Welts Checked By: C. Chapin 11/28/56

Off-Road Equipment Types and Usage Hours per Day

[ Equipment Type  Number Daily
‘ of Pleces Duration (Hours)
: 1 10
Front End Loader 1 10
Weiding Machine 1 0.75
Generator 1 205
Equipment Emission Factors and Horsepower
HC [+s] NOx PM SOx
Drilt Rig 1.41 92 11.01 1.44 093 208
Front End Loader 09 2.4 103 069 0.85 175
Weiding Machine 12 S 8 1 093 35
Generator 1.2 8 8 1 093 22

Source: Norroad Engine and Vehicie Emission Study (EPA 1991)

Off Road Equipment Emissions per Day per Well

Equipment Type Emissions® {pounds/day)
_ HC co NOx M SOx
Drill Rig 6.48 4230 50.62 6.62 428
Front End Loader 347 9.24 39.66 2.66 327
Welding Machine 0.07 0.29 0.46 0.06 0.05
Generator 0.12 0.50 0.79 0.10 0.09
Total 10.14 6233 91.53 943 7.69

* Emissions (pounds/day) = Number of pleces x Number of hours x Horsepower x Emission factor x 0.0022 lbs/grams

SREQ.XLS Page 7



g Long-Ferm
Fm W-M'WWEM
of Each Geyser Storage Tank

Off Road Equipment Types and Usage Howrs per Day per Pump Station

Equipment Type dﬁmw Dady l
Dozer ) 10
Excavator 1 1
Backhoe 1 10
Front End Loader 1 4
Water Truck 1 26
Crane 1 o8
Compacior 1 10
Paver 1 1.2
Welding Machine 2 3
Generator 1 4

[ Equipment Type —— Emission Fackors s ho Bl Forsepower
e (es) HOx SOx L
Dozer 0.37 228 815 0.41 0.89 356
Excavator 07 52 | 10.75 1.44 093 183
Backhoe | 14 68 10.1 1.05 0.85 n
Front End Loader 09 24 103 0.69 0.85 175
Water Truck 0.37 228 8.15 05 0.89 658
Crane 126 42 103 1.44 093 194
Compactor 08 31 93 09 083 8
Paver 06 32 103 08 093 91
Welding Machine 12 5 8 1 0.93 35
Generator 1.2 5 8 1 0.93 2

Source: Nonroad Engine and Vehicle Emission Study (EPA 1981)
Off Road Equipment Emissions per Day per Storage Tank

Equipment Type W
He. <o " ROx. M —SOx_|
Dozer 2.90 17.66 6383 321 6.97
Excavator 0.28 209 433 058 0.37
Backhoe 237 182 A1) 178 144
Front End Loader | 1.39 370 15.66 1.06 131
Water Truck 139 858 3067 1.88 335
Crane 0.43 143 3s2 0.49 0.32
Compactor 014 055 1.64 0.16 0.16
Paver 0.14 077 247 022 0.22
Weiding Machine | 055 231 370 0.46 0.43
Generator 023 0.97 1.55 0.19 018 |
Total 5.83 4977 14468 10.04 14.76

* Emissions (pounds/day) = Number of pleces x Number of hours x Horsepower x Emission factor x 0.0022 ibs/grams
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