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Receptors),
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Table ES 1

Construction HRA Results (Off site Receptors)
Mitigated Cancer risk (in one million)a

Sensitive Receptor Location Childb Adultb Exceed Threshold?a

a Maximum cancer risk values are less than the threshold of 10 In one million
b Starting age group for children at residences is 3rd trimester, while pre school starting age is <1 year old. Adult starting age is 18 years

old.

Source: ESA PCR, 2016
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1.0 INTRODUCTION

1.1 PROJECT DESCRIPTION

Figure 1 Project Site and Surrounding Uses,
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1.2 EXISTING AIR QUALITY CONDITIONS

1

2

1 South Coast Air Quality Management District, Final Report – Multiple Air Toxics Exposure Study IV, (2015) 2 11.
2 South Coast Air Quality Management District, Multiple Air Toxics Exposure Study IV – Model Estimated Cancer Risk, (2015),

http://www3.aqmd.gov/webappl/OI.Web/OI.aspx?jurisdictionID=AQMD.gov&shareID=73f55d6b 82cc 4c41 b779 4c48c9a8b15b.
Accessed October 12, 2015.



FIGUREProject Site and Surrounding Uses
Harvard Westlake HRA 1

Source: TAHA and Google Earth, 2012.
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2.0 REGULATIONS AND SIGNIFICANCE THRESHOLDS

“Toxic air contaminant” means an air pollutant which may cause or contribute to an increase in
mortality or in serious illness, or which may pose a present or potential hazard to human health.
A substance that is listed as a hazardous air pollutant pursuant to subsection (b) of Section 112
of the federal act (42 U.S.C. Sec. 7412(b)) is a toxic air contaminant.

3

4

10 in one million

3 Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk
Assessments, (2015).

4 South Coast Air Quality Management District, Minutes of the June 5, 2015 Meeting, http://www.aqmd.gov/docs/default
source/Agendas/Governing Board/2015/2015 Jul10 001.pdf?sfvrsn=8, Accessed September 28, 2015
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3.0 METHODOLOGY

3.1 SOURCE IDENTIFICATION

3.2 EMISSIONS CALCULATIONS

3.3 DISPERSION MODELING
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Figure 2, Construction Health Risk Assessment Source Receptor
Diagram.

3.4 CANCER RISK AND HEALTH RISK CALCULATIONS
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Table 1, OEHHA Recommended Residential Daily Breathing Rates for Point Estimate
Dose Calculations (L / kg body weight)

Table 1

OEHHA Recommended Residential Daily Breathing Rates for Point Estimate Dose Calculations (L / kg body
weight)

3rd Trimester 0<2 Years 2<9 Years 2<16 Years 16<30 Years
Average

95th Percentile

Source: OEHHA Air Toxics Hot Spots Program Guidance Manual. February 2015.
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5

Table 2 OEHHA Recommendations for Fraction of Time at Home (FAH) for Evaluating
Residential Cancer Risk

5 OEHHA Hot Spots Unit Risk and Cancer Potency Factors. May 2009.

Table 2

OEHHA Recommendations for Fraction of Time at Home (FAH) for Evaluating Residential Cancer Risk

Age Range Fraction of Time at Residence

Source: OEHHA Air Toxics Hot Spots Program Guidance Manual. February 2015.
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4.0 IMPACT ANALYSIS

4.1 HEALTH RISK RESULTS

Table 3 Construction HRA Results (Off Site Receptors)
Table 4 Construction HRA Results (On site School Receptors)

Tables 3
and 4

Figure 3, Construction Health Risk – Point of Maximum Impact.
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Table 3

Construction HRA Results (Off site Receptors) – Point of Maximum Impact
Mitigated Cancer risk (in one million)a

Sensitive Receptor Location Childb Adultb Exceed Threshold?a

a Maximum cancer risk values are less than the threshold of 10 In one million
b Starting age group for children at residences is 3rd trimester, while pre school starting age is <1 year old. Adult starting age is 18 years

old.

Source: ESA PCR, 2016

Table 4

Construction HRA Results (On site School Receptors)
Mitigated Cancer risk (in one million)a

Sensitive Receptor Location Childb Adultb Exceed Threshold?a

a Maximum cancer risk values are less than the threshold of 10 In one million
b Starting age group for children (students) is 12 years old. Adult starting age is 18 years old.
Source: ESA PCR, 2016

Tables 3 and 4
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4.2 UNCERTAINTIES IN HEALTH RISK ASSESSMENTS

6

6 Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk
Assessments, August 2003.
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5.0 SUMMARY OF RESULTS
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HEALTH RISK ASSESSMENT WORKSHEETS AND OUTPUT FILES
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A.1 UNMITIGATED WORKSHEETS



Harvard Westlake Parking Structure
Unmitigated Construction HRA HARP Output (Results)

On site Receptors

Receptor No. X (UTM) Y (UTM) Child Adult Location
2 369739.3 3778387.2 3.17E 05 3.47E 06 Hamilton Gym
1 369737.1 3778411.7 2.97E 05 3.25E 06 Hamilton Gym
5 369730.8 3778514.5 1.98E 05 2.17E 06 Taper Athletic Pavilion
6 369723.8 3778533.6 1.99E 05 2.17E 06 Taper Athletic Pavilion
4 369720.6 3778550.6 1.85E 05 2.02E 06 Taper Athletic Pavilion
7 369753.7 3778541.1 1.23E 05 1.35E 06 Taper Athletic Pavilion
3 369771.7 3778559.7 9.09E 06 9.95E 07

10 369770.2 3778583.7 7.97E 06 8.72E 07
8 369780.8 3778613.5 6.09E 06 6.66E 07

11 369811.1 3778618.3 4.66E 06 5.10E 07
9 369790.4 3778642.2 4.82E 06 5.27E 07

12 369780 3778703.4 3.59E 06 3.93E 07
Max: 3.17E 05 3.47E 06

Off site Receptors

Receptor No. X (UTM) Y (UTM) Child Adult Location
26 369609.5 3778580 1.29E 04 2.77E 06 Residences east of the project site
27 369580.4 3778537.3 1.01E 04 2.17E 06 Residences east of the project site
13 369640 3778638 5.82E 05 1.25E 06 Residences north of the site, adjacent to Coldwater Canyon
1 369804.9 3778412.7 4.74E 05 1.02E 06 Residences west of the project site
2 369726.8 3778278.4 5.68E 05 1.22E 06 Residences south of the project site
9 369643.4 3778672.5 3.89E 05 8.38E 07

28 369549.7 3778513.6 6.86E 05 1.48E 06 Residences east of the project site
29 369664.1 3778293.1 7.60E 05 1.64E 06 Residences south of the project site
16 369551.3 3778615.4 5.17E 05 1.11E 06
3 369824.9 3778321.7 2.92E 05 6.28E 07

24 369811.4 3778237.7 1.96E 05 4.39E 07 Pre school
25 369834.7 3778230.4 1.60E 05 3.58E 07 Pre school
18 369467.1 3778588.6 2.82E 05 6.08E 07
8 369859.7 3778444.6 2.20E 05 4.74E 07

10 369649.7 3779013.9 5.98E 06 1.29E 07
14 369569.5 3778751.3 1.90E 05 4.09E 07
23 369797.9 3778158.5 1.23E 05 2.65E 07
21 369398.3 3778498.7 1.91E 05 4.12E 07
19 369426.9 3778653.6 1.81E 05 3.90E 07
7 369873.5 3778516.4 1.62E 05 3.49E 07

12 369575.1 3778832.9 1.19E 05 2.56E 07
17 369486.2 3778783.7 1.35E 05 2.90E 07
5 369703.6 3778108.8 9.93E 06 2.14E 07

20 369383 3778730.1 1.14E 05 2.46E 07
15 369547.4 3778906.1 8.22E 06 1.77E 07
6 369903.9 3778552.4 1.12E 05 2.41E 07
4 369687 3778126.8 9.54E 06 2.06E 07

22 369245.3 3778441.3 8.09E 06 1.74E 07
11 369580.6 3779019.4 5.43E 06 1.17E 07

Cancer Risk

Cancer Risk



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
U

nm
iti

ga
te

d
Co

ns
tr

uc
tio

n
HR

A
Di

es
el

Pa
rt

ic
ul

at
e

M
at

te
r(

DP
M

)E
m

is
si

on
sS

um
m

ar
y

Al
lS

ou
rc

es
N

ot
es

So
ur

ce
DP

M
(lb

s/
ye

ar
)

An
nu

al
av

er
ag

e
em

iss
io

ns
.

As
su

m
es

2
ye

ar
co

ns
tr

uc
tio

n
du

ra
tio

n,
as

a
co

ns
er

va
tiv

e
as

su
m

pt
io

n.

Co
ns

tr
uc

tio
n

of
Pa

rk
in

g
St

ru
ct

ur
e

1,
06

4.
96

In
cl

ud
es

on
sit

e
co

ns
tr

uc
tio

n
eq

ui
pm

en
t.

W
at

er
Tr

uc
ks

1.
12

O
ff

sit
e

Tr
uc

k
Em

iss
io

ns
(T

ra
ve

l)
3.

44
Co

ns
er

va
tiv

el
y

us
es

th
e

m
ax

im
um

an
nu

al
em

iss
io

ns
fr

om
gr

ad
in

g
tr

uc
ks

du
rin

g
ye

ar
1

or
th

e
co

nc
re

te
tr

uc
ks

du
rin

g
ye

ar
2

O
ff

sit
e

Tr
uc

k
Em

iss
io

ns
(Id

lin
g)

3.
35

Co
ns

er
va

tiv
el

y
us

es
th

e
m

ax
im

um
an

nu
al

em
iss

io
ns

fr
om

gr
ad

in
g

tr
uc

ks
du

rin
g

ye
ar

1
or

th
e

co
nc

re
te

tr
uc

ks
du

rin
g

ye
ar

2

HA
RP

So
ur

ce
s

N
ot

es
So

ur
ce

DP
M

(lb
s/

ye
ar

)
Co

ns
tr

uc
tio

n
Si

te
1,

06
9.

44
In

cl
ud

es
co

ns
tr

uc
tio

n
eq

ui
pm

en
t,

tr
uc

k
id

lin
g,

an
d

w
at

er
tr

uc
k

em
iss

io
ns

.

Ha
ul

Tr
uc

k
Tr

av
el

3.
44

Tr
uc

k
tr

av
el

lin
g

em
iss

io
ns

on
ly



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
U

nm
iti

ga
te

d
Co

ns
tr

uc
tio

n
HR

A
As

su
m

pt
io

ns

Co
ns

tr
uc

tio
n

Sc
he

du
le

Ph
as

e
N

um
be

r
Ph

as
e

N
am

e
Ph

as
e

Ty
pe

St
ar

tD
at

e
En

d
Da

te
N

um
Da

ys
W

ee
k

N
um Da

ys
Ha

ul
in

g
Tr

uc
k

N
um

be
r

O
ffr

oa
d

Eq
ui

pm
en

t
Co

un
t

Da
ily

Ve
nd

or
Tr

uc
k

N
um

be
r

1
Si

te
Pr

ep
ar

at
io

n
Si

te
Pr

ep
ar

at
io

n
6/

1/
20

16
6/

28
/2

01
6

5
20

0
2

0
2

Gr
ad

in
g

Gr
ad

in
g

6/
29

/2
01

6
6/

6/
20

17
5

24
5

17
,6

40
9

0
3

So
il

N
ai

lin
g

Bu
ild

in
g

Co
ns

tr
uc

tio
n

7/
14

/2
01

6
4/

12
/2

01
7

5
19

5
0

6
3

4
Sh

ot
cr

et
e

Bu
ild

in
g

Co
ns

tr
uc

tio
n

7/
28

/2
01

6
4/

26
/2

01
7

5
19

5
0

4
5

5
Fo

un
da

tio
n/

St
ru

ct
ur

e
Bu

ild
in

g
Co

ns
tr

uc
tio

n
6/

9/
20

17
7/

19
/2

01
8

5
29

0
0

9
50

6
To

w
er

/R
am

p
Bu

ild
in

g
Co

ns
tr

uc
tio

n
10

/1
7/

20
17

3/
23

/2
01

8
5

11
4

0
7

Br
id

ge
Bu

ild
in

g
Co

ns
tr

uc
tio

n
3/

26
/2

01
8

7/
17

/2
01

8
5

82
0

1
2

8
Si

te
w

or
k

Bu
ild

in
g

Co
ns

tr
uc

tio
n

8/
15

/2
01

8
4/

2/
20

19
5

16
5

0
5

2
9

St
re

et
w

or
k

Pa
vi

ng
7/

18
/2

01
8

8/
14

/2
01

8
5

20
0

2
2



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
U

nm
iti

ga
te

d
Co

ns
tr

uc
tio

n
HR

A
As

su
m

pt
io

ns

Eq
ui

pm
en

tM
ix

Ph
as

e
N

am
e

O
ffr

oa
d

Eq
ui

pm
en

tT
yp

e
Am

ou
nt

U
sa

ge
Ho

ur
s

Ho
rs

e
Po

w
er

Lo
ad

Fa
ct

or
Si

te
Pr

ep
ar

at
io

n
Ru

bb
er

Ti
re

d
Do

ze
rs

1
8

25
5

0.
4

Si
te

Pr
ep

ar
at

io
n

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
97

0.
37

Gr
ad

in
g

Ex
ca

va
to

rs
1

8
33

0
0.

38
Gr

ad
in

g
Gr

ad
er

s
1

8
17

4
0.

41
Gr

ad
in

g
Ru

bb
er

Ti
re

d
Do

ze
rs

1
8

20
7

0.
4

Gr
ad

in
g

Sc
ra

pe
rs

2
8

18
5

0.
48

Gr
ad

in
g

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
34

9
0.

37
Gr

ad
in

g
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

84
0.

37
Gr

ad
in

g
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

2
8

96
0.

37
So

il
N

ai
lin

g
Ai

rC
om

pr
es

so
rs

2
8

78
0.

48
So

il
N

ai
lin

g
Bo

re
/D

ril
lR

ig
s

2
8

16
0

0.
5

So
il

N
ai

lin
g

Pu
m

ps
2

8
84

0.
74

Sh
ot

cr
et

e
Ai

rC
om

pr
es

so
rs

2
8

78
0.

48
Sh

ot
cr

et
e

Pu
m

ps
2

8
84

0.
74

Fo
un

da
tio

n/
St

ru
ct

ur
e

Ai
rC

om
pr

es
so

rs
1

8
78

0.
48

Fo
un

da
tio

n/
St

ru
ct

ur
e

Bo
re

/D
ril

lR
ig

s
1

8
16

0
0.

5
Fo

un
da

tio
n/

St
ru

ct
ur

e
O

th
er

Co
ns

tr
uc

tio
n

Eq
ui

pm
en

t
1

8
17

1
0.

42
Fo

un
da

tio
n/

St
ru

ct
ur

e
O

th
er

Co
ns

tr
uc

tio
n

Eq
ui

pm
en

t
1

8
17

1
0.

42
Fo

un
da

tio
n/

St
ru

ct
ur

e
Pu

m
ps

1
8

84
0.

74
Fo

un
da

tio
n/

St
ru

ct
ur

e
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

34
9

0.
37

Fo
un

da
tio

n/
St

ru
ct

ur
e

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
2

8
84

0.
37

Fo
un

da
tio

n/
St

ru
ct

ur
e

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
96

0.
37

Br
id

ge
Cr

an
es

1
8

22
6

0.
29

St
re

et
w

or
k

Gr
ad

er
s

1
8

17
4

0.
41

St
re

et
w

or
k

Pa
vi

ng
Eq

ui
pm

en
t

1
8

13
0

0.
36

St
re

et
w

or
k

Pl
at

e
Co

m
pa

ct
or

s
1

8
8

0.
43

St
re

et
w

or
k

Ro
lle

rs
1

8
80

0.
38

St
re

et
w

or
k

Sc
ra

pe
rs

1
8

36
1

0.
48

Si
te

w
or

k
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

34
9

0.
37

Si
te

w
or

k
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

84
0.

37



Harvard Westlake Parking Structure
Unmitigated Construction HRA Diesel Particulate Matter (DPM) Emissions Summary

CalEEMod Output
Phase No. Phase Year Mitigated On/Off Site Category Exhaust PM10

2 Site Preparation 2016 Mitigated On site Total 0.00896
3 Grading 2016 Mitigated On site Total 0.2342
3 Grading 2017 Mitigated On site Total 0.1815
4 Soil Nailing 2016 Mitigated On site Total 0.1033
4 Soil Nailing 2017 Mitigated On site Total 0.0534
5 Shotcrete 2016 Mitigated On site Total 0.0693
5 Shotcrete 2017 Mitigated On site Total 0.0453
6 Foundation/Structure 2017 Mitigated On site Total 0.1728
6 Foundation/Structure 2018 Mitigated On site Total 0.1421
8 Bridge 2018 Mitigated On site Total 0.0118
9 Streetwork 2018 Mitigated On site Total 0.0133

10 0 Sitework 2018 Mitigated On site Total 0.0184
11 0 Sitework 2019 Mitigated On site Total 0.0106

Total Emissions (tons) 1.06496
Total Emissions (lbs) 2,130

Construction Duration (years) 2
Emissions per Year (lbs) 1,065
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Harvard Westlake Parking Structure
Unmitigated Construction HRA Water Truck Emissions Calculations

Water Truck Trips

Construction Phases Start End Work Days Overlap with Previous
Grading 6/1/2016 3/1/2017 190

Foundations 6/9/2017 7/19/2018 282
Street Work 7/18/2018 8/28/2018 30 2

Sitework 6/12/2018 11/30/2018 120 56

Total Days Water Trucks Present On Site 564
Watering Frequency (/day) 3

Project Total Water Truck Trips 1,692

Water Truck Emission Factors

Vechicle Category Region Calendar Year Model Year Process
Speed
(mph) PM10 EF Units

T7 single construction Los Angeles (SC) 2016 Aggregated Idling N/A 0.3105 g/hr
T7 single construction Los Angeles (SC) 2016 Aggregated Running 15 0.2472 g/mi

Source: Emission Factors RUNEX and IDLEX (2016 T7)

Water Truck Emissions

Process Total Trips
Idling Minutes

per Trip
Total Idling

Hours PM10 EF (g/hr)
PM10

(lbs/year)
Idling 1,692 10 282 0.3105 0.193

Process Total Trips Miles per Trip
Total Miles

Traveled PM10 EF (g/mi)
PM10

(lbs/year)
Running 1,692 1.01 1706 0.2472 0.929

Total Water Truck Emissions (lbs/year) 1.122



HarvardWestlake Parking Structure Health Risk Assessment Technical Report
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Harvard Westlake Parking Structure
Mitigated Construction HRA HARP Output (Results)

On site Receptors

Receptor No. X (UTM) Y (UTM) Child Adult Location
2 369739.3 3778387.2 2.15E 06 2.35E 07 Hamilton Gym
1 369737.1 3778411.7 2.02E 06 2.21E 07 Hamilton Gym
5 369730.8 3778514.5 1.39E 06 1.52E 07 Taper Athletic Pavilion
6 369723.8 3778533.6 1.41E 06 1.54E 07 Taper Athletic Pavilion
4 369720.6 3778550.6 1.32E 06 1.45E 07 Taper Athletic Pavilion
7 369753.7 3778541.1 8.68E 07 9.50E 08 Taper Athletic Pavilion
3 369771.7 3778559.7 6.39E 07 6.99E 08

10 369770.2 3778583.7 5.66E 07 6.19E 08
8 369780.8 3778613.5 4.34E 07 4.75E 08

11 369811.1 3778618.3 3.30E 07 3.61E 08
9 369790.4 3778642.2 3.46E 07 3.78E 08

12 369780 3778703.4 2.68E 07 2.93E 08
Max: 2.15E 06 2.35E 07

Off site Receptors

Receptor No. X (UTM) Y (UTM) Child Adult Location
26 369609.5 3778580 8.90E 06 1.92E 07 Residences east of the project site
27 369580.4 3778537.3 6.89E 06 1.48E 07 Residences east of the project site
13 369640 3778638 5.18E 06 1.12E 07 Residences north of the site, adjacent to Coldwater Canyon
1 369804.9 3778412.7 3.24E 06 6.97E 08 Residences west of the project site
2 369726.8 3778278.4 3.85E 06 8.28E 08 Residences south of the project site
9 369643.4 3778672.5 3.69E 06 7.94E 08

28 369549.7 3778513.6 4.67E 06 1.01E 07 Residences east of the project site
29 369664.1 3778293.1 5.14E 06 1.11E 07 Residences south of the project site
16 369551.3 3778615.4 3.59E 06 7.74E 08
3 369824.9 3778321.7 1.99E 06 4.28E 08

24 369811.4 3778237.7 1.33E 06 2.99E 08 Pre school
25 369834.7 3778230.4 1.09E 06 2.44E 08 Pre school
18 369467.1 3778588.6 1.94E 06 4.17E 08
8 369859.7 3778444.6 1.51E 06 3.26E 08

10 369649.7 3779013.9 9.75E 07 2.10E 08
14 369569.5 3778751.3 1.50E 06 3.24E 08
23 369797.9 3778158.5 8.42E 07 1.81E 08
21 369398.3 3778498.7 1.30E 06 2.81E 08
19 369426.9 3778653.6 1.25E 06 2.70E 08
7 369873.5 3778516.4 1.13E 06 2.42E 08

12 369575.1 3778832.9 1.04E 06 2.24E 08
17 369486.2 3778783.7 9.85E 07 2.12E 08
5 369703.6 3778108.8 6.74E 07 1.45E 08

20 369383 3778730.1 7.97E 07 1.72E 08
15 369547.4 3778906.1 7.12E 07 1.53E 08
6 369903.9 3778552.4 7.83E 07 1.69E 08
4 369687 3778126.8 6.50E 07 1.40E 08

22 369245.3 3778441.3 5.54E 07 1.19E 08
11 369580.6 3779019.4 5.34E 07 1.15E 08

Cancer Risk

Cancer Risk



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
M

iti
ga

te
d

Co
ns

tr
uc

tio
n

HR
A

Di
es

el
Pa

rt
ic

ul
at

e
M

at
te

r(
DP

M
)E

m
is

si
on

sS
um

m
ar

y

Al
lS

ou
rc

es
N

ot
es

So
ur

ce
DP

M
(lb

s/
ye

ar
)

An
nu

al
av

er
ag

e
em

iss
io

ns
.

As
su

m
es

2
ye

ar
co

ns
tr

uc
tio

n
du

ra
tio

n,
as

a
co

ns
er

va
tiv

e
as

su
m

pt
io

n.
Co

ns
tr

uc
tio

n
of

Pa
rk

in
g

St
ru

ct
ur

e
67

.6
9

In
cl

ud
es

on
sit

e
co

ns
tr

uc
tio

n
eq

ui
pm

en
t.

W
at

er
Tr

uc
ks

1.
12

O
ff

sit
e

Tr
uc

k
Em

iss
io

ns
(T

ra
ve

l)
3.

44
Co

ns
er

va
tiv

el
y

us
es

th
e

m
ax

im
um

an
nu

al
em

iss
io

ns
fr

om
gr

ad
in

g
tr

uc
ks

du
rin

g
ye

ar
1

or
th

e
co

nc
re

te
tr

uc
ks

du
rin

g
ye

ar
2

O
ff

sit
e

Tr
uc

k
Em

iss
io

ns
(Id

lin
g)

3.
35

Co
ns

er
va

tiv
el

y
us

es
th

e
m

ax
im

um
an

nu
al

em
iss

io
ns

fr
om

gr
ad

in
g

tr
uc

ks
du

rin
g

ye
ar

1
or

th
e

co
nc

re
te

tr
uc

ks
du

rin
g

ye
ar

2

HA
RP

So
ur

ce
s

N
ot

es
So

ur
ce

DP
M

(lb
s/

ye
ar

)
Co

ns
tr

uc
tio

n
Si

te
72

.1
7

In
cl

ud
es

co
ns

tr
uc

tio
n

eq
ui

pm
en

t,
tr

uc
k

id
lin

g,
an

d
w

at
er

tr
uc

k
em

iss
io

ns
.

Ha
ul

Tr
uc

k
Tr

av
el

3.
44

Tr
uc

k
tr

av
el

lin
g

em
iss

io
ns

on
ly



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
M

iti
ga

te
d

Co
ns

tr
uc

tio
n

HR
A

As
su

m
pt

io
ns

Co
ns

tr
uc

tio
n

Sc
he

du
le

Ph
as

e
N

um
be

r
Ph

as
e

N
am

e
Ph

as
e

Ty
pe

St
ar

tD
at

e
En

d
Da

te
N

um
Da

ys
W

ee
k

N
um Da

ys
Ha

ul
in

g
Tr

uc
k

N
um

be
r

O
ffr

oa
d

Eq
ui

pm
en

t
Co

un
t

Da
ily

Ve
nd

or
Tr

uc
k

N
um

be
r

1
Si

te
Pr

ep
ar

at
io

n
Si

te
Pr

ep
ar

at
io

n
6/

1/
20

16
6/

28
/2

01
6

5
20

0
2

0
2

Gr
ad

in
g

Gr
ad

in
g

6/
29

/2
01

6
6/

6/
20

17
5

24
5

17
,6

40
9

0
3

So
il

N
ai

lin
g

Bu
ild

in
g

Co
ns

tr
uc

tio
n

7/
14

/2
01

6
4/

12
/2

01
7

5
19

5
0

6
3

4
Sh

ot
cr

et
e

Bu
ild

in
g

Co
ns

tr
uc

tio
n

7/
28

/2
01

6
4/

26
/2

01
7

5
19

5
0

4
5

5
Fo

un
da

tio
n/

St
ru

ct
ur

e
Bu

ild
in

g
Co

ns
tr

uc
tio

n
6/

9/
20

17
7/

19
/2

01
8

5
29

0
0

9
50

6
To

w
er

/R
am

p
Bu

ild
in

g
Co

ns
tr

uc
tio

n
10

/1
7/

20
17

3/
23

/2
01

8
5

11
4

0
7

Br
id

ge
Bu

ild
in

g
Co

ns
tr

uc
tio

n
3/

26
/2

01
8

7/
17

/2
01

8
5

82
0

1
2

8
Si

te
w

or
k

Bu
ild

in
g

Co
ns

tr
uc

tio
n

8/
15

/2
01

8
4/

2/
20

19
5

16
5

0
5

2
9

St
re

et
w

or
k

Pa
vi

ng
7/

18
/2

01
8

8/
14

/2
01

8
5

20
0

2
2



Ha
rv

ar
d

W
es

tla
ke

Pa
rk

in
g

St
ru

ct
ur

e
M

iti
ga

te
d

Co
ns

tr
uc

tio
n

HR
A

As
su

m
pt

io
ns

Eq
ui

pm
en

tM
ix

Ph
as

e
N

am
e

O
ffr

oa
d

Eq
ui

pm
en

tT
yp

e
Am

ou
nt

U
sa

ge
Ho

ur
s

Ho
rs

e
Po

w
er

Lo
ad

Fa
ct

or
Si

te
Pr

ep
ar

at
io

n
Ru

bb
er

Ti
re

d
Do

ze
rs

1
8

25
5

0.
4

Si
te

Pr
ep

ar
at

io
n

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
97

0.
37

Gr
ad

in
g

Ex
ca

va
to

rs
1

8
33

0
0.

38
Gr

ad
in

g
Gr

ad
er

s
1

8
17

4
0.

41
Gr

ad
in

g
Ru

bb
er

Ti
re

d
Do

ze
rs

1
8

20
7

0.
4

Gr
ad

in
g

Sc
ra

pe
rs

2
8

18
5

0.
48

Gr
ad

in
g

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
34

9
0.

37
Gr

ad
in

g
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

84
0.

37
Gr

ad
in

g
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

2
8

96
0.

37
So

il
N

ai
lin

g
Ai

rC
om

pr
es

so
rs

2
8

78
0.

48
So

il
N

ai
lin

g
Bo

re
/D

ril
lR

ig
s

2
8

16
0

0.
5

So
il

N
ai

lin
g

Pu
m

ps
2

8
84

0.
74

Sh
ot

cr
et

e
Ai

rC
om

pr
es

so
rs

2
8

78
0.

48
Sh

ot
cr

et
e

Pu
m

ps
2

8
84

0.
74

Fo
un

da
tio

n/
St

ru
ct

ur
e

Ai
rC

om
pr

es
so

rs
1

8
78

0.
48

Fo
un

da
tio

n/
St

ru
ct

ur
e

Bo
re

/D
ril

lR
ig

s
1

8
16

0
0.

5
Fo

un
da

tio
n/

St
ru

ct
ur

e
O

th
er

Co
ns

tr
uc

tio
n

Eq
ui

pm
en

t
1

8
17

1
0.

42
Fo

un
da

tio
n/

St
ru

ct
ur

e
O

th
er

Co
ns

tr
uc

tio
n

Eq
ui

pm
en

t
1

8
17

1
0.

42
Fo

un
da

tio
n/

St
ru

ct
ur

e
Pu

m
ps

1
8

84
0.

74
Fo

un
da

tio
n/

St
ru

ct
ur

e
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

34
9

0.
37

Fo
un

da
tio

n/
St

ru
ct

ur
e

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
2

8
84

0.
37

Fo
un

da
tio

n/
St

ru
ct

ur
e

Tr
ac

to
rs

/L
oa

de
rs

/B
ac

kh
oe

s
1

8
96

0.
37

Br
id

ge
Cr

an
es

1
8

22
6

0.
29

St
re

et
w

or
k

Gr
ad

er
s

1
8

17
4

0.
41

St
re

et
w

or
k

Pa
vi

ng
Eq

ui
pm

en
t

1
8

13
0

0.
36

St
re

et
w

or
k

Pl
at

e
Co

m
pa

ct
or

s
1

8
8

0.
43

St
re

et
w

or
k

Ro
lle

rs
1

8
80

0.
38

St
re

et
w

or
k

Sc
ra

pe
rs

1
8

36
1

0.
48

Si
te

w
or

k
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

34
9

0.
37

Si
te

w
or

k
Tr

ac
to

rs
/L

oa
de

rs
/B

ac
kh

oe
s

1
8

84
0.

37



Harvard Westlake Parking Structure
Mitigated Construction HRA Equipment Mitigation List

GRADING
Equipment Used Quantity Hours/Day
Excavator (Komatsu PC400 / PC490) 1 8
Dozer (Caterpiller D6 / D8) 1 8
Loader (Caterpiller 966) 1 8
Blade (Caterpiller 140H) 1 8
Skip Loader (Caterpiller 210) 1 8
Back Hoe (John Deere 410J) 2 8
Scraper (Caterpillar 623 / 637) 2 8
Water Truck (4000 gal) 1 8

SOIL NAILING
Equipment Used Quantity Hours/Day
Drill Rig (Soilmec SM 14) 2 8
Compressor 2 8
Concrete pump 2 8

SHOTCRETE
Equipment Used Quantity Hours/Day
Compressor 2 8
Concrete pumps 2 8

FOUNDATIONS/STRUCTURE
Equipment Used Quantity Hours/Day
Loader (Caterpiller 980) 1 8
Skip Loader (Caterpiller 210) 1 8
Back Hoe (John Deere 410J) 2 8
Water Truck (2000 gal) 1 8
Drill Rig (Soilmec SM 60) 1 8
Gradall 1 8
Bobcat 1 8
Compressor 1 8
Concrete Pump 1 8

TOWER/RAMP
Equipment Used Quantity Hours/Day

BRIDGE
Equipment Used Quantity Hours/Day
Crane 1 8

STREETWORK
Equipment Used Quantity Hours/Day
Compactor 1 8
Roller 1 8
Blade 1 8
Scraper 1 8
Water truck (2000 gal) 1 8
Asphalt screed 1 8

SITEWORK
Equipment Used Quantity Hours/Day
Loader (Caterpiller 980) 1 8
Skip Loader (Caterpiller 210) 1 8
Water Truck (2000 gal) 1 8

Red Text = Tier 3 + Diesel Particulate Filter
Blue Text = Tier 4



Harvard Westlake Parking Structure
Mitigated Construction HRA Diesel Particulate Matter (DPM) Emissions Summary

CalEEMod Output
Phase No. Phase Year Mitigated On/Off Site Category Exhaust PM10

2 Site Preparation 2016 Mitigated On site Total 0.00019
3 Grading 2016 Mitigated On site Total 0.00646
3 Grading 2017 Mitigated On site Total 0.00544
4 Soil Nailing 2016 Mitigated On site Total 0.00755
4 Soil Nailing 2017 Mitigated On site Total 0.00452
5 Shotcrete 2016 Mitigated On site Total 0.00567
5 Shotcrete 2017 Mitigated On site Total 0.0042
6 Foundation/Structure 2017 Mitigated On site Total 0.00833
6 Foundation/Structure 2018 Mitigated On site Total 0.00822
8 Bridge 2018 Mitigated On site Total 0.0118
9 Streetwork 2018 Mitigated On site Total 0.00344

10 0 Sitework 2018 Mitigated On site Total 0.00112
11 0 Sitework 2019 Mitigated On site Total 0.00075

Total Emissions (tons) 0.06769
Total Emissions (lbs) 135.38

Construction Duration (years) 2
Emissions per Year (lbs) 67.7
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Harvard Westlake Parking Structure
Mitigated Construction HRA Water Truck Emissions Calculations

Water Truck Trips

Construction Phases Start End Work Days Overlap with Previous
Grading 6/1/2016 3/1/2017 190

Foundations 6/9/2017 7/19/2018 282
Street Work 7/18/2018 8/28/2018 30 2

Sitework 6/12/2018 11/30/2018 120 56

Total Days Water Trucks Present On Site 564
Watering Frequency (/day) 3

Project Total Water Truck Trips 1,692

Water Truck Emission Factors

Vechicle Category Region Calendar Year Model Year Process
Speed
(mph) PM10 EF Units

T7 single construction Los Angeles (SC) 2016 Aggregated Idling N/A 0.3105 g/hr
T7 single construction Los Angeles (SC) 2016 Aggregated Running 15 0.2472 g/mi

Source: Emission Factors RUNEX and IDLEX (2016 T7)

Water Truck Emissions

Process Total Trips
Idling Minutes

per Trip
Total Idling

Hours PM10 EF (g/hr)
PM10

(lbs/year)
Idling 1,692 10 282 0.3105 0.193

Process Total Trips Miles per Trip
Total Miles

Traveled PM10 EF (g/mi)
PM10

(lbs/year)
Running 1,692 1.01 1706 0.2472 0.929

Total Water Truck Emissions (lbs/year) 1.122



HarvardWestlake Parking Structure Health Risk Assessment Technical Report

A. OUTPUT FILE





Off-road Equipment - based on  equipment mix provided by the constructor

Off-road Equipment - based on  equipment mix provided by the constructor

Off-road Equipment - based on construction plan

Off-road Equipment - based on  equipment mix provided by the constructor

1.3 User Entered Comments & Non-Default Data

Project Characteristics - 

Land Use - Athletic Field is under land use category of User defined recreational.
Roadways and landscape are under parking- user defined.
Construction Phase - based on  equipment mix provided by the constructor

Off-road Equipment - based on  equipment mix provided by the constructor

Off-road Equipment - 

CO2 Intensity 
(lb/MWhr)

630.89 CH4 Intensity 
(lb/MWhr)

0.029 N2O Intensity 
(lb/MWhr)

0.006

33

Climate Zone 11 Operational Year 2019

Utility Company Southern California Edison

1.2 Other Project Characteristics

Urbanization Urban Wind Speed (m/s) 2.2 Precipitation Freq (Days)

User Defined Recreational 64,350.00 User Defined Unit 0.00 64,350.00 0

User Defined Parking 0.00 User Defined Unit 1.52 59,921.00 0

Population

Enclosed Parking with Elevator 750.00 Space 1.90 300,000.00 0

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area

CalEEMod Version: CalEEMod.2013.2.2 Page 1 of 1 Date: 9/28/2016 4:09 PM

Harvard Westlake Parking Structure
Los Angeles-South Coast County, Annual

1.0 Project Characteristics



tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 11.00

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 2.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 1.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 5.00

tblConstEquipMitigation NumberOfEquipmentMitigated 0.00 3.00

tblConstEquipMitigation DPF No Change Level 3

tblConstEquipMitigation DPF No Change Level 3

Vechicle Emission Factors - 

Energy Use - Athlectic field would have 10 light poles. A conservetive assumption that 10 light poles would have 6 light bulb each with each light bulb 
having rating of 400 W.
Construction Off-road Equipment Mitigation - Details provided by the constructor.

Table Name Column Name Default Value New Value

Off-road Equipment - based on  equipment mix provided by the constructor

Off-road Equipment - based on  equipment mix provided by the constructor

Trips and VMT - Overlapping phases: 1) Grading, Soil Nailing, and Shotcrete 2) Foundations/Structure, Tower/Ramp 3) Foundations/Structure, Bridge. 
Haul trucks assumed to travel 13 miles each way. Soil Nailing and Shotcrete trips assumed to be 6.9 miles one-way.
Grading - 

Vechicle Emission Factors - 

Vechicle Emission Factors - 

Off-road Equipment - based on  equipment mix provided by the constructor

Off-road Equipment - based on  equipment mix provided by the constructor



tblGrading MaterialExported 0.00 140,000.00

tblEnergyUse T24E 0.00 3.26

tblGrading AcresOfGrading 612.50 450.00

tblEnergyUse LightingElect 0.00 3.26

tblEnergyUse NT24E 0.00 3.26

tblConstructionPhase PhaseStartDate 7/20/2018 10/17/2017

tblConstructionPhase PhaseStartDate 3/24/2018 3/26/2018

tblConstructionPhase PhaseStartDate 4/13/2017 7/28/2016

tblConstructionPhase PhaseStartDate 4/27/2017 6/9/2017

tblConstructionPhase PhaseEndDate 12/26/2018 3/23/2018

tblConstructionPhase PhaseStartDate 6/7/2017 7/14/2016

tblConstructionPhase PhaseEndDate 1/10/2018 4/26/2017

tblConstructionPhase PhaseEndDate 6/6/2018 7/19/2018

tblConstructionPhase NumDays 5.00 20.00

tblConstructionPhase PhaseEndDate 3/6/2018 4/12/2017

tblConstructionPhase NumDays 8.00 245.00

tblConstructionPhase NumDays 18.00 20.00

tblConstructionPhase NumDays 230.00 82.00

tblConstructionPhase NumDays 230.00 165.00

tblConstructionPhase NumDays 230.00 290.00

tblConstructionPhase NumDays 230.00 114.00

tblConstructionPhase NumDays 230.00 195.00

tblConstructionPhase NumDays 230.00 195.00

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 3

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final

tblConstEquipMitigation Tier No Change Tier 4 Final



tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 4.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 2.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 3.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment OffRoadEquipmentUnitAmount 2.00 1.00

tblOffRoadEquipment HorsePower 205.00 160.00

tblOffRoadEquipment HorsePower 361.00 185.00

tblOffRoadEquipment HorsePower 97.00 96.00

tblOffRoadEquipment HorsePower 205.00 160.00

tblOffRoadEquipment HorsePower 97.00 349.00

tblOffRoadEquipment HorsePower 97.00 84.00

tblOffRoadEquipment HorsePower 97.00 349.00

tblOffRoadEquipment HorsePower 97.00 84.00

tblOffRoadEquipment HorsePower 97.00 84.00

tblOffRoadEquipment HorsePower 97.00 96.00

tblOffRoadEquipment HorsePower 255.00 207.00

tblOffRoadEquipment HorsePower 97.00 349.00

tblLandUse LotAcreage 0.00 1.52

tblOffRoadEquipment HorsePower 162.00 330.00

tblLandUse LandUseSquareFeet 0.00 64,350.00

tblLandUse LotAcreage 6.75 1.90

tblLandUse LandUseSquareFeet 0.00 59,921.00



2.0 Emissions Summary

2.1 Overall Construction

tblTripsAndVMT WorkerTripNumber 13.00 30.00

tblTripsAndVMT WorkerTripNumber 178.00 30.00

tblTripsAndVMT WorkerTripNumber 178.00 30.00

tblTripsAndVMT WorkerTripNumber 178.00 30.00

tblTripsAndVMT WorkerTripNumber 178.00 30.00

tblTripsAndVMT WorkerTripNumber 178.00 30.00

tblTripsAndVMT VendorVehicleClass HDT_Mix HHDT

tblTripsAndVMT WorkerTripNumber 23.00 30.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT VendorTripNumber 70.00 2.00

tblTripsAndVMT VendorTripNumber 70.00 50.00

tblTripsAndVMT VendorTripNumber 70.00 2.00

tblTripsAndVMT VendorTripNumber 70.00 3.00

tblTripsAndVMT VendorTripNumber 70.00 5.00

tblTripsAndVMT VendorTripLength 6.90 13.80

tblTripsAndVMT VendorTripLength 6.90 13.80

tblTripsAndVMT HaulingTripNumber 17,500.00 17,640.00

tblTripsAndVMT VendorTripLength 6.90 13.80

tblProjectCharacteristics OperationalYear 2014 2019

tblTripsAndVMT HaulingTripLength 20.00 26.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00



46.41 87.96 58.80 51.34 87.83 69.59Percent 
Reduction

69.61 64.74 -5.09 0.00

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

ROG NOx CO SO2 Fugitive 
PM10

1.4289 0.1365 1.5655 0.5193 0.1299 0.6492Total 0.7010 8.5432 17.7386 0.0368

0.0113 9.1000e-
004

0.0122 3.0000e-
003

9.0000e-
004

3.9000e-
003

2019 9.2600e-
003

0.0337 0.2885 6.0000e-
004

0.1005 0.0348 0.1353 0.0271 0.0328 0.05992018 0.1567 1.5595 3.9236 7.3700e-
003

0.6691 0.0533 0.7224 0.2440 0.0509 0.29492017 0.2914 3.6427 7.5972 0.0159

0.6481 0.0475 0.6956 0.2452 0.0453 0.29052016 0.2437 3.3073 5.9292 0.0130

Year tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total

2.6664 1.1337 3.8001 1.0671 1.0673 2.1344Total 2.3069 24.2321 16.8798 0.0368

0.0113 0.0108 0.0220 3.0000e-
003

9.9000e-
003

0.01292019 0.0258 0.2524 0.2265 6.0000e-
004

0.1005 0.1958 0.2963 0.0271 0.1829 0.21002018 0.4081 4.2058 3.5622 7.3700e-
003

1.2694 0.4838 1.7532 0.5078 0.4551 0.96292017 0.9820 10.4122 7.2304 0.0159

1.2852 0.4434 1.7286 0.5292 0.4195 0.94862016 0.8910 9.3617 5.8607 0.0130

Year tons/yr

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10



Grading Scrapers 2 8.00 185 0.48

Grading Rubber Tired Dozers 1 8.00 207 0.40

Grading Graders 1 8.00 174 0.41

Grading Excavators 1 8.00 330 0.38

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Load Factor

Site Preparation Rubber Tired Dozers 1 8.00 255 0.40

OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power

165

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 450

Acres of Paving: 0

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

9 Sitework Building Construction 8/15/2018 4/2/2019 5

82

8 Streetwork Paving 7/18/2018 8/14/2018 5 20

7 Bridge Building Construction 3/26/2018 7/17/2018 5

290

6 Tower/Ramp Building Construction 10/17/2017 3/23/2018 5 114

5 Foundation/Structure Building Construction 6/9/2017 7/19/2018 5

195

4 Shotcrete Building Construction 7/28/2016 4/26/2017 5 195

3 Soil Nailing Building Construction 7/14/2016 4/12/2017 5

20

2 Grading Grading 6/29/2016 6/6/2017 5 245

End Date Num Days 
Week

Num Days Phase Description

1 Site Preparation Site Preparation 6/1/2016 6/28/2016 5

3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date



14.70 6.90 26.00 LD_Mix HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 9 30.00 0.00 17,640.00

Site Preparation 2 5.00 0.00 0.00 14.70

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Sitework Tractors/Loaders/Backhoes 1 8.00 84 0.37

Sitework Tractors/Loaders/Backhoes 1 8.00 349 0.37

Streetwork Scrapers 1 8.00 361 0.48

Streetwork Rollers 1 8.00 80 0.38

Streetwork Plate Compactors 1 8.00 8 0.43

Streetwork Paving Equipment 1 8.00 130 0.36

Streetwork Graders 1 8.00 174 0.41

Bridge Cranes 1 8.00 226 0.29

Foundation/Structure Tractors/Loaders/Backhoes 1 8.00 96 0.37

Foundation/Structure Tractors/Loaders/Backhoes 2 8.00 84 0.37

Foundation/Structure Tractors/Loaders/Backhoes 1 8.00 349 0.37

Foundation/Structure Pumps 1 8.00 84 0.74

Foundation/Structure Other Construction Equipment 1 8.00 171 0.42

Foundation/Structure Other Construction Equipment 1 8.00 171 0.42

Foundation/Structure Bore/Drill Rigs 1 8.00 160 0.50

Foundation/Structure Air Compressors 1 8.00 78 0.48

Shotcrete Pumps 2 8.00 84 0.74

Shotcrete Air Compressors 2 8.00 78 0.48

Soil Nailing Pumps 2 8.00 84 0.74

Soil Nailing Bore/Drill Rigs 2 8.00 160 0.50

Soil Nailing Air Compressors 2 8.00 78 0.48

Grading Tractors/Loaders/Backhoes 2 8.00 96 0.37

Grading Tractors/Loaders/Backhoes 1 8.00 84 0.37

Grading Tractors/Loaders/Backhoes 1 8.00 349 0.37



0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Category tons/yr

Hauling 0.0000 0.0000 0.0000 0.0000

PM2.5 
Total

SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO

0.0331 8.2400e-
003

0.0413Total 0.0158 0.1713 0.1290 1.2000e-
004

0.0602 8.9600e-
003

0.0692

8.2400e-
003

1.2000e-
004

8.9600e-
003

8.9600e-
003

8.2400e-
003

Off-Road 0.0158 0.1713 0.1290

0.0000 0.0602 0.0331 0.0000 0.0331

Category tons/yr

Fugitive Dust 0.0602

Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

ROG NOx CO SO2

Use Cleaner Engines for Construction Equipment

Use DPF for Construction Equipment

Water Exposed Area

Clean Paved Roads

3.2 Site Preparation - 2016
Unmitigated Construction On-Site

HDT_Mix HHDT

3.1 Mitigation Measures Construction

Sitework 2 30.00 2.00 0.00 14.70

14.70 6.90 20.00 LD_Mix

6.90 20.00 LD_Mix

HDT_Mix HHDT

6.90 20.00 LD_Mix HDT_Mix HHDT

Streetwork 5 30.00 2.00 0.00

Bridge 1 30.00 2.00 0.00 14.70

14.70 6.90

13.80 20.00 LD_Mix HHDT HHDT

Tower/Ramp 0 0.00

Foundation/Structure 9 30.00 50.00 0.00 14.70

14.70 13.80 20.00 LD_Mix HDT_Mix HHDT

13.80 20.00 LD_Mix HDT_Mix HHDT

Shotcrete 4 30.00 5.00 0.00

Soil Nailing 6 30.00 3.00 0.00 14.70



PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.3 Grading - 2016

5.5000e-
004

1.0000e-
005

5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

Total 2.2000e-
004

3.2000e-
004

3.3300e-
003

1.0000e-
005

5.5000e-
004

1.0000e-
005

5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

Worker 2.2000e-
004

3.2000e-
004

3.3300e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0235 1.9000e-
004

0.0237 0.0129 1.9000e-
004

0.0131Total 1.4600e-
003

6.3200e-
003

0.0630 1.2000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

1.9000e-
004

Off-Road 1.4600e-
003

6.3200e-
003

0.0630 1.2000e-
004

0.0235 0.0000 0.0235 0.0129 0.0000 0.0129Fugitive Dust

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

5.5000e-
004

1.0000e-
005

5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

Total 2.2000e-
004

3.2000e-
004

3.3300e-
003

1.0000e-
005

5.5000e-
004

1.0000e-
005

5.5000e-
004

1.5000e-
004

0.0000 1.5000e-
004

Worker 2.2000e-
004

3.2000e-
004

3.3300e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000



Mitigated Construction Off-Site

0.3839 6.4600e-
003

0.3903 0.1687 6.4600e-
003

0.1751Total 0.0484 0.2099 2.0814 3.9400e-
003

6.4600e-
003

6.4600e-
003

6.4600e-
003

6.4600e-
003

Off-Road 0.0484 0.2099 2.0814 3.9400e-
003

0.3839 0.0000 0.3839 0.1687 0.0000 0.1687Fugitive Dust

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.1961 0.0260 0.2221 0.0517 0.0239 0.0756Total 0.1130 1.8218 1.3240 4.9000e-
003

0.0219 2.1000e-
004

0.0221 5.8100e-
003

1.9000e-
004

6.0000e-
003

Worker 8.7100e-
003

0.0127 0.1327 2.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.1742 0.0258 0.2000 0.0458 0.0237 0.0696Hauling 0.1043 1.8090 1.1913 4.6200e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.9842 0.2342 1.2184 0.4325 0.2155 0.6479Total 0.4205 4.7591 2.0928 3.9400e-
003

0.2342 0.2342 0.2155 0.2155Off-Road 0.4205 4.7591 2.0928 3.9400e-
003

0.9842 0.0000 0.9842 0.4325 0.0000 0.4325Fugitive Dust

Category tons/yr



0.1886 0.0200 0.2086 0.0492 0.0184 0.0677Total 0.0897 1.4079 1.0679 4.1200e-
003

0.0184 1.7000e-
004

0.0186 4.8900e-
003

1.6000e-
004

5.0500e-
003

Worker 6.5700e-
003

9.7000e-
003

0.1009 2.3000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.1701 0.0198 0.1900 0.0444 0.0183 0.0626Hauling 0.0832 1.3982 0.9670 3.8900e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.9842 0.1815 1.1657 0.4325 0.1670 0.5994Total 0.3310 3.7057 1.7039 3.3100e-
003

0.1815 0.1815 0.1670 0.1670Off-Road 0.3310 3.7057 1.7039 3.3100e-
003

0.9842 0.0000 0.9842 0.4325 0.0000 0.4325Fugitive Dust

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.3 Grading - 2017

0.1961 0.0260 0.2221 0.0517 0.0239 0.0756Total 0.1130 1.8218 1.3240 4.9000e-
003

0.0219 2.1000e-
004

0.0221 5.8100e-
003

1.9000e-
004

6.0000e-
003

Worker 8.7100e-
003

0.0127 0.1327 2.8000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.1742 0.0258 0.2000 0.0458 0.0237 0.0696Hauling 0.1043 1.8090 1.1913 4.6200e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total



0.1033 0.1033 0.1011 0.1011Total 0.1907 1.6072 1.2981 2.1300e-
003

0.1033 0.1033 0.1011 0.1011Off-Road 0.1907 1.6072 1.2981 2.1300e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.4 Soil Nailing - 2016

0.1886 0.0200 0.2086 0.0492 0.0184 0.0677Total 0.0897 1.4079 1.0679 4.1200e-
003

0.0184 1.7000e-
004

0.0186 4.8900e-
003

1.6000e-
004

5.0500e-
003

Worker 6.5700e-
003

9.7000e-
003

0.1009 2.3000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor 0.0000 0.0000 0.0000 0.0000

0.1701 0.0198 0.1900 0.0444 0.0183 0.0626Hauling 0.0832 1.3982 0.9670 3.8900e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.3839 5.4400e-
003

0.3893 0.1687 5.4400e-
003

0.1741Total 0.0408 0.1768 1.7528 3.3100e-
003

5.4400e-
003

5.4400e-
003

5.4400e-
003

5.4400e-
003

Off-Road 0.0408 0.1768 1.7528 3.3100e-
003

0.3839 0.0000 0.3839 0.1687 0.0000 0.1687Fugitive Dust

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0201 1.9000e-
004

0.0203 5.3300e-
003

1.8000e-
004

5.5000e-
003

Worker 7.9900e-
003

0.0117 0.1217 2.6000e-
004

2.2400e-
003

4.9000e-
004

2.7300e-
003

6.4000e-
004

4.5000e-
004

1.0900e-
003

Vendor 2.2300e-
003

0.0299 0.0262 8.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

7.5500e-
003

7.5500e-
003

7.5500e-
003

7.5500e-
003

Total 0.0361 0.6320 1.4299 2.1300e-
003

7.5500e-
003

7.5500e-
003

7.5500e-
003

7.5500e-
003

Off-Road 0.0361 0.6320 1.4299 2.1300e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0223 6.8000e-
004

0.0230 5.9700e-
003

6.3000e-
004

6.5900e-
003

Total 0.0102 0.0415 0.1479 3.4000e-
004

0.0201 1.9000e-
004

0.0203 5.3300e-
003

1.8000e-
004

5.5000e-
003

Worker 7.9900e-
003

0.0117 0.1217 2.6000e-
004

2.2400e-
003

4.9000e-
004

2.7300e-
003

6.4000e-
004

4.5000e-
004

1.0900e-
003

Vendor 2.2300e-
003

0.0299 0.0262 8.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



4.5200e-
003

4.5200e-
003

4.5200e-
003

4.5200e-
003

Off-Road 0.0216 0.3781 0.8556 1.2800e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0133 3.7000e-
004

0.0137 3.5700e-
003

3.4000e-
004

3.9100e-
003

Total 5.5100e-
003

0.0225 0.0805 2.0000e-
004

0.0120 1.1000e-
004

0.0121 3.1900e-
003

1.0000e-
004

3.2900e-
003

Worker 4.2800e-
003

6.3200e-
003

0.0658 1.5000e-
004

1.3400e-
003

2.6000e-
004

1.6000e-
003

3.8000e-
004

2.4000e-
004

6.2000e-
004

Vendor 1.2300e-
003

0.0162 0.0148 5.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0534 0.0534 0.0523 0.0523Total 0.1012 0.8507 0.7707 1.2800e-
003

0.0534 0.0534 0.0523 0.0523Off-Road 0.1012 0.8507 0.7707 1.2800e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.4 Soil Nailing - 2017

0.0223 6.8000e-
004

0.0230 5.9700e-
003

6.3000e-
004

6.5900e-
003

Total 0.0102 0.0415 0.1479 3.4000e-
004



Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0693 0.0693 0.0693 0.0693Total 0.1299 0.9041 0.7139 1.1800e-
003

0.0693 0.0693 0.0693 0.0693Off-Road 0.1299 0.9041 0.7139 1.1800e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.5 Shotcrete - 2016

0.0133 3.7000e-
004

0.0137 3.5700e-
003

3.4000e-
004

3.9100e-
003

Total 5.5100e-
003

0.0225 0.0805 2.0000e-
004

0.0120 1.1000e-
004

0.0121 3.1900e-
003

1.0000e-
004

3.2900e-
003

Worker 4.2800e-
003

6.3200e-
003

0.0658 1.5000e-
004

1.3400e-
003

2.6000e-
004

1.6000e-
003

3.8000e-
004

2.4000e-
004

6.2000e-
004

Vendor 1.2300e-
003

0.0162 0.0148 5.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

4.5200e-
003

4.5200e-
003

4.5200e-
003

4.5200e-
003

Total 0.0216 0.3781 0.8556 1.2800e-
003



PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.5 Shotcrete - 2017

0.0218 9.3000e-
004

0.0228 5.8700e-
003

8.5000e-
004

6.7200e-
003

Total 0.0108 0.0564 0.1518 3.5000e-
004

0.0184 1.8000e-
004

0.0186 4.8900e-
003

1.6000e-
004

5.0500e-
003

Worker 7.3400e-
003

0.0107 0.1117 2.3000e-
004

3.4300e-
003

7.5000e-
004

4.1800e-
003

9.8000e-
004

6.9000e-
004

1.6700e-
003

Vendor 3.4100e-
003

0.0457 0.0401 1.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

5.6700e-
003

5.6700e-
003

5.6700e-
003

5.6700e-
003

Total 0.0236 0.5391 0.7280 1.1800e-
003

5.6700e-
003

5.6700e-
003

5.6700e-
003

5.6700e-
003

Off-Road 0.0236 0.5391 0.7280 1.1800e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0218 9.3000e-
004

0.0228 5.8700e-
003

8.5000e-
004

6.7200e-
003

Total 0.0108 0.0564 0.1518 3.5000e-
004

0.0184 1.8000e-
004

0.0186 4.8900e-
003

1.6000e-
004

5.0500e-
003

Worker 7.3400e-
003

0.0107 0.1117 2.3000e-
004

3.4300e-
003

7.5000e-
004

4.1800e-
003

9.8000e-
004

6.9000e-
004

1.6700e-
003

Vendor 3.4100e-
003

0.0457 0.0401 1.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000



Mitigated Construction Off-Site

4.2000e-
003

4.2000e-
003

4.2000e-
003

4.2000e-
003

Total 0.0175 0.3995 0.5395 8.7000e-
004

4.2000e-
003

4.2000e-
003

4.2000e-
003

4.2000e-
003

Off-Road 0.0175 0.3995 0.5395 8.7000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0162 6.3000e-
004

0.0168 4.3400e-
003

5.8000e-
004

4.9200e-
003

Total 7.1900e-
003

0.0379 0.1028 2.6000e-
004

0.0136 1.3000e-
004

0.0138 3.6200e-
003

1.2000e-
004

3.7400e-
003

Worker 4.8700e-
003

7.1900e-
003

0.0748 1.7000e-
004

2.5400e-
003

5.0000e-
004

3.0400e-
003

7.2000e-
004

4.6000e-
004

1.1800e-
003

Vendor 2.3200e-
003

0.0307 0.0280 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0453 0.0453 0.0453 0.0453Total 0.0865 0.6180 0.5248 8.7000e-
004

0.0453 0.0453 0.0453 0.0453Off-Road 0.0865 0.6180 0.5248 8.7000e-
004

Category tons/yr



0.0671 9.8300e-
003

0.0770 0.0182 9.0400e-
003

0.0273Total 0.0589 0.7178 0.8273 2.2100e-
003

0.0240 2.2000e-
004

0.0242 6.3700e-
003

2.0000e-
004

6.5800e-
003

Worker 8.5700e-
003

0.0126 0.1316 3.1000e-
004

0.0431 9.6100e-
003

0.0528 0.0118 8.8400e-
003

0.0207Vendor 0.0503 0.7052 0.6957 1.9000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.1728 0.1728 0.1622 0.1622Total 0.3019 3.0518 2.1526 3.6000e-
003

0.1728 0.1728 0.1622 0.1622Off-Road 0.3019 3.0518 2.1526 3.6000e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.6 Foundation/Structure - 2017

0.0162 6.3000e-
004

0.0168 4.3400e-
003

5.8000e-
004

4.9200e-
003

Total 7.1900e-
003

0.0379 0.1028 2.6000e-
004

0.0136 1.3000e-
004

0.0138 3.6200e-
003

1.2000e-
004

3.7400e-
003

Worker 4.8700e-
003

7.1900e-
003

0.0748 1.7000e-
004

2.5400e-
003

5.0000e-
004

3.0400e-
003

7.2000e-
004

4.6000e-
004

1.1800e-
003

Vendor 2.3200e-
003

0.0307 0.0280 9.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM2.5 
Total



0.1421 0.1421 0.1335 0.1335Total 0.2558 2.5528 2.0430 3.5400e-
003

0.1421 0.1421 0.1335 0.1335Off-Road 0.2558 2.5528 2.0430 3.5400e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.6 Foundation/Structure - 2018

0.0671 9.8300e-
003

0.0770 0.0182 9.0400e-
003

0.0273Total 0.0589 0.7178 0.8273 2.2100e-
003

0.0240 2.2000e-
004

0.0242 6.3700e-
003

2.0000e-
004

6.5800e-
003

Worker 8.5700e-
003

0.0126 0.1316 3.1000e-
004

0.0431 9.6100e-
003

0.0528 0.0118 8.8400e-
003

0.0207Vendor 0.0503 0.7052 0.6957 1.9000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

8.3300e-
003

8.3300e-
003

8.3300e-
003

8.3300e-
003

Total 0.0502 0.5022 2.3709 3.6000e-
003

8.3300e-
003

8.3300e-
003

8.3300e-
003

8.3300e-
003

Off-Road 0.0502 0.5022 2.3709 3.6000e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0237 2.1000e-
004

0.0239 6.2900e-
003

2.0000e-
004

6.4800e-
003

Worker 7.5800e-
003

0.0113 0.1175 3.0000e-
004

0.0426 9.4700e-
003

0.0520 0.0117 8.7100e-
003

0.0204Vendor 0.0483 0.6469 0.6721 1.8700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

8.2200e-
003

8.2200e-
003

8.2200e-
003

8.2200e-
003

Total 0.0495 0.4953 2.3384 3.5400e-
003

8.2200e-
003

8.2200e-
003

8.2200e-
003

8.2200e-
003

Off-Road 0.0495 0.4953 2.3384 3.5400e-
003

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0662 9.6800e-
003

0.0759 0.0180 8.9100e-
003

0.0269Total 0.0559 0.6583 0.7897 2.1700e-
003

0.0237 2.1000e-
004

0.0239 6.2900e-
003

2.0000e-
004

6.4800e-
003

Worker 7.5800e-
003

0.0113 0.1175 3.0000e-
004

0.0426 9.4700e-
003

0.0520 0.0117 8.7100e-
003

0.0204Vendor 0.0483 0.6469 0.6721 1.8700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.7 Tower/Ramp - 2018

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.7 Tower/Ramp - 2017

0.0662 9.6800e-
003

0.0759 0.0180 8.9100e-
003

0.0269Total 0.0559 0.6583 0.7897 2.1700e-
003



PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0118 0.0118 0.0109 0.0109Total 0.0229 0.2736 0.1012 2.3000e-
004

0.0118 0.0118 0.0109 0.0109Off-Road 0.0229 0.2736 0.1012 2.3000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.8 Bridge - 2018

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Total

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Worker

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Vendor

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling



3.9 Streetwork - 2018

0.0140 2.1000e-
004

0.0142 3.7200e-
003

2.0000e-
004

3.9200e-
003

Total 4.9500e-
003

0.0127 0.0758 1.9000e-
004

0.0135 1.2000e-
004

0.0136 3.5800e-
003

1.1000e-
004

3.6900e-
003

Worker 4.3200e-
003

6.4400e-
003

0.0669 1.7000e-
004

5.0000e-
004

9.0000e-
005

6.0000e-
004

1.4000e-
004

9.0000e-
005

2.3000e-
004

Vendor 6.3000e-
004

6.2800e-
003

8.8500e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0118 0.0118 0.0109 0.0109Total 0.0229 0.2736 0.1012 2.3000e-
004

0.0118 0.0118 0.0109 0.0109Off-Road 0.0229 0.2736 0.1012 2.3000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0140 2.1000e-
004

0.0142 3.7200e-
003

2.0000e-
004

3.9200e-
003

Total 4.9500e-
003

0.0127 0.0758 1.9000e-
004

0.0135 1.2000e-
004

0.0136 3.5800e-
003

1.1000e-
004

3.6900e-
003

Worker 4.3200e-
003

6.4400e-
003

0.0669 1.7000e-
004

5.0000e-
004

9.0000e-
005

6.0000e-
004

1.4000e-
004

9.0000e-
005

2.3000e-
004

Vendor 6.3000e-
004

6.2800e-
003

8.8500e-
003

2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr



3.4400e-
003

3.4400e-
003

3.2000e-
003

3.2000e-
003

Total 7.9100e-
003

0.0649 0.1602 2.8000e-
004

0.0000 0.0000 0.0000 0.0000Paving 0.0000

3.4400e-
003

3.4400e-
003

3.2000e-
003

3.2000e-
003

Off-Road 7.9100e-
003

0.0649 0.1602 2.8000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.4100e-
003

5.0000e-
005

3.4700e-
003

9.1000e-
004

5.0000e-
005

9.6000e-
004

Total 1.2000e-
003

3.1000e-
003

0.0185 4.0000e-
005

3.2900e-
003

3.0000e-
005

3.3200e-
003

8.7000e-
004

3.0000e-
005

9.0000e-
004

Worker 1.0500e-
003

1.5700e-
003

0.0163 4.0000e-
005

1.2000e-
004

2.0000e-
005

1.5000e-
004

4.0000e-
005

2.0000e-
005

6.0000e-
005

Vendor 1.5000e-
004

1.5300e-
003

2.1600e-
003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0133 0.0133 0.0122 0.0122Total 0.0249 0.2763 0.1795 2.8000e-
004

0.0000 0.0000 0.0000 0.0000Paving 0.0000

0.0133 0.0133 0.0122 0.0122Off-Road 0.0249 0.2763 0.1795 2.8000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0169 2.6000e-
004

0.0171 4.4900e-
003

2.3000e-
004

4.7400e-
003

Total 5.9700e-
003

0.0154 0.0915 2.3000e-
004

0.0163 1.5000e-
004

0.0164 4.3200e-
003

1.3000e-
004

4.4600e-
003

Worker 5.2100e-
003

7.7800e-
003

0.0808 2.1000e-
004

6.1000e-
004

1.1000e-
004

7.2000e-
004

1.7000e-
004

1.0000e-
004

2.8000e-
004

Vendor 7.6000e-
004

7.5800e-
003

0.0107 2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0184 0.0184 0.0169 0.0169Total 0.0365 0.4136 0.2631 6.8000e-
004

0.0184 0.0184 0.0169 0.0169Off-Road 0.0365 0.4136 0.2631 6.8000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.10 Sitework - 2018

3.4100e-
003

5.0000e-
005

3.4700e-
003

9.1000e-
004

5.0000e-
005

9.6000e-
004

Total 1.2000e-
003

3.1000e-
003

0.0185 4.0000e-
005

3.2900e-
003

3.0000e-
005

3.3200e-
003

8.7000e-
004

3.0000e-
005

9.0000e-
004

Worker 1.0500e-
003

1.5700e-
003

0.0163 4.0000e-
005

1.2000e-
004

2.0000e-
005

1.5000e-
004

4.0000e-
005

2.0000e-
005

6.0000e-
005

Vendor 1.5000e-
004

1.5300e-
003

2.1600e-
003

0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0106 0.0106 9.7400e-
003

9.7400e-
003

Total 0.0221 0.2430 0.1702 4.5000e-
004

0.0106 0.0106 9.7400e-
003

9.7400e-
003

Off-Road 0.0221 0.2430 0.1702 4.5000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

3.10 Sitework - 2019

0.0169 2.6000e-
004

0.0171 4.4900e-
003

2.3000e-
004

4.7400e-
003

Total 5.9700e-
003

0.0154 0.0915 2.3000e-
004

0.0163 1.5000e-
004

0.0164 4.3200e-
003

1.3000e-
004

4.4600e-
003

Worker 5.2100e-
003

7.7800e-
003

0.0808 2.1000e-
004

6.1000e-
004

1.1000e-
004

7.2000e-
004

1.7000e-
004

1.0000e-
004

2.8000e-
004

Vendor 7.6000e-
004

7.5800e-
003

0.0107 2.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

1.1200e-
003

1.1200e-
003

1.1200e-
003

1.1200e-
003

Total 8.3900e-
003

0.0364 0.3484 6.8000e-
004

1.1200e-
003

1.1200e-
003

1.1200e-
003

1.1200e-
003

Off-Road 8.3900e-
003

0.0364 0.3484 6.8000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0109 9.0000e-
005

0.0109 2.8800e-
003

9.0000e-
005

2.9700e-
003

Worker 3.1900e-
003

4.7600e-
003

0.0494 1.4000e-
004

4.1000e-
004

7.0000e-
005

4.8000e-
004

1.2000e-
004

7.0000e-
005

1.8000e-
004

Vendor 4.8000e-
004

4.6600e-
003

6.8900e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

7.5000e-
004

7.5000e-
004

7.5000e-
004

7.5000e-
004

Total 5.5900e-
003

0.0242 0.2323 4.5000e-
004

7.5000e-
004

7.5000e-
004

7.5000e-
004

7.5000e-
004

Off-Road 5.5900e-
003

0.0242 0.2323 4.5000e-
004

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Mitigated Construction On-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total

0.0113 1.6000e-
004

0.0114 3.0000e-
003

1.6000e-
004

3.1500e-
003

Total 3.6700e-
003

9.4200e-
003

0.0562 1.5000e-
004

0.0109 9.0000e-
005

0.0109 2.8800e-
003

9.0000e-
005

2.9700e-
003

Worker 3.1900e-
003

4.7600e-
003

0.0494 1.4000e-
004

4.1000e-
004

7.0000e-
005

4.8000e-
004

1.2000e-
004

7.0000e-
005

1.8000e-
004

Vendor 4.8000e-
004

4.6600e-
003

6.8900e-
003

1.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000Hauling 0.0000 0.0000 0.0000 0.0000

Category tons/yr

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

Unmitigated Construction Off-Site
ROG NOx CO SO2 Fugitive 

PM10
Exhaust 
PM10

PM2.5 
Total



0.0113 1.6000e-
004

0.0114 3.0000e-
003

1.6000e-
004

3.1500e-
003

Total 3.6700e-
003

9.4200e-
003

0.0562 1.5000e-
004
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