
Low
P o r t  o f

Page 1 
 

To: 

From: 

Subject: 

Date: 

Introdu

As reque
summari
the Lowe
now requ

Over the
the Diese
green ho
problems
reactions
by up to 
from low
updating

For this a
Burlingto
Neighbo
contamin

Method

The analy
Study (FS
transport

                

1  Local t

wer D
f  S e a t t l e

Lower Du

Matt Salm

 Estimated
Duwamis

January 1

uction	

ested by LDW
izes the anal
er Duwamis
uired use of 

 last decade,
el Emissions
use gas effec
s, while NOX

s.” New nati
 90%, and PM

w sulfur dies
g engines in 

analysis, the
on Northern
rhoods in th

nated sedime

d	Assump

ysis uses the
S), to compa
tation option

                      

truck transpo

Duw
 /  C i t y  o f

uwamish Wa

mon, Anne F

d Emission R
sh Waterway

4, 2014 

WG to addre
lysis comple
h Waterway
 ultra-low su

, EPA has fo
s Reduction A
ct. Emission
X also “contr
ional emissio
M by up to 9
el to ULSD. 
equipment f

 LDW Corri
n Santa Fe (B
he LDW Corr
ent include G

ptions	

e same AECO
are three rem
ns (see assum

                  

ortation from t

wamis
f  S e a t t l e  

aterway Gro

Fitzpatrick, C

Reduction fr
y Corridor a

ess a questio
eted to estim
y (LDW) Cor
ulfur diesel (

ocused on re
Act (DERA)

ns from SOX a
ributes to th
on requirem
95% by the y
 Two major s
fleets and m

idor is define
BNSF) Railro

ridor that co
Georgetown

OM Sustain
medial cleanu
mptions) for

the LDW to th

h W
 /  K i n g  C

oup (LDWG)

Chuck Vita, J

om Reduced
and Use of L

on from King
mate the chan

rridor due to
(ULSD) fuel.

ducing CO2,
. CO2 emissi
and PM10 ar
e formation 

ments are inte
year 2030. SO
steps taken b

mandatory us

ed as the nei
oad transfer s
ould be affec
n, Harbor Isl

ability Tool 
up alternativ
r a total of ni

he BNSF tran

Waterw
C o u n t y  /  T

 Pr

) 

John Ryan - 

d Truck Tran
ower Sulfur

g County, th
nges in gas a
o reduced tr
.  

, NOX, SOX, 
ions are kno
e known to 
 of ozone an
ended to red
OX emissions
by the EPA 
se of ULSD f

ighborhoods
stations in G
cted by local
land, SODO,

 developed f
ves, each wi
ine scenarios

nsfer stations. 

way 
T h e  B o e i n

repared by  

Mem

 AECOM 

nsportation 
r Fuels 

his memoran
and particula
uck transpo

and PM10 em
own to contr
contribute to

nd PM throu
duce CO2 by 
s are reduced
to reduce em
fuel (EPA 20

s between th
Georgetown 
l truck transp
, and South 

for the LDW
th three diff
s. The three 

 

 Grou
n g  C o m p a

morandu

in the Lowe

ndum 
ate emission

ortation and 

missions und
ibute to the 
o health 

ugh chemical
 up to 20%, N
d by the swi
missions inv
010). 

he LDW and
 and SODO. 
portation of
 Park. 1 

W Feasibility 
ferent truck 
 LDW remed

up 
a n y  

um		

er 

ns in 
the 

der 
 

l 
NOX 
itch 

volve 

d the 
 

f 

dial 



 

alternativ
Alternati
Alternati
technolog
a remova
Table 1 s

Truck Tr
Corridor
the trans

 T
ra

 T
fa

 T
fa

This anal
transfer s
to operat

Truck op
transport
assumes 
truck tran
material 
equipme

Transpor
assumes 

1. T
a

                

2  The Ro
receivi

ves being co
ive (Alternat
ive 5R (AEC
gies (dredgi
al-focused al
hows the ac

ransportatio
r is varied by
fer station(s

Truck option 
ail facilities a

Truck option 
acility is ava

Truck option 
acilities are a

lysis assume
station will b
tions current

ptions were s
tation assum
 one direct-t
nsportation 
 within the in

ent.  

rtation of dre
 three steps i

Transport of 
. Trucking 

Corridor 
either in G
through t
or 22% (O

                      

oosevelt Land
ing excavated

ompared are 
tive 5CPlus)

COM 2012). T
ng, capping
lternative th
reage addre

on Options. 
y reducing th
). The truck 

 1 – 100% of 
are available

 2 – 60% of s
ailable); and 

 3 – 22% of s
available). 

es that the po
be directly lo
tly used at th

selected base
mes no direct

o-rail facility
 assumes tha
ntertidal are

edged conta
in the transp

contaminate
 contaminate
from a trans
Georgetown
the LDW Co
Option 3) of t

                  

dfill in Washin
d sediments fr

 the LDWG 
 as presente

The first two
g, and ENR) t
hat relies on d
essed by each

 Project-gen
he volume o
 transportati

 sediment is
e);  

sediment is t

sediment is t

ortion of con
oaded onto r
he facility op

ed on the av
t-to-rail facil
y will be ava
at two direct
ea (~22%) wo

aminated sed
port process

ed sediment 
ed sediment
sloading faci

n or SODO.  C
rridor by tru
the total dre

ngton State w
rom the LDW

Emission 
Transp

Key Elemen
ed in the Pro
o alternatives
to achieve re
dredging tec
h technology

nerated truck
of contamina
ion options a

s trucked to t

trucked to tr

trucked to tr

ntaminated d
rail cars at a 
perated by L

vailability of 
lity will be a
ailable, redu
t-to-rail facil
ould be load

diment from
:  

 from the LD
t over a 6-mi
ility on the L
Contaminat
uck will be e
dge volume

was identified
W. 

Reduction from 
portation in the L

nts (LDWG 2
oposed Plan 
s use a comb
emedial goa
chnology to 
y under each

k transportat
ated sedimen
are: 

transfer stat

ransfer statio

ransfer statio

dredge mate
a local translo
LaFarge).  

 direct-to-rai
available. 60
ucing trucked
lities will be 
ded directly 

m the LDW to

DW barge to
ile round-tri
LDW to a BN
ted sediment
either: 100% 
e. 

d in the FS as t

 Reduced Truck 
LDW Corridor 

2011), EPA P
(EPA 2013a)
bination of a
als. LDW FS 
 achieve rem
h cleanup al

tion through
nt transporte

tion (assume

on (assumes

on (assumes

erial not bein
oading facili

il facilities. 1
% truck tran
d material by
 available an
 to trucks us

o the Roosev

o the rail cars
ip through th
NSF transfer
t volumes tr
 (Option 1), 

the most likel

 P

Preferred 
), and FS 
active 
 Alternative 

medial goals.
ternative. 

h the LDW 
ed by trucks

es no direct-t

s 1 direct-to-r

s 2 direct-to-r

ng trucked t
ity (e.g., sim

100% truck 
nsportation 
y 40%.  The 
nd only the 
ing land-bas

velt Landfill2

s:   
he LDW 

r station loca
ransported 
60% (Option

ly site for 

age 2 

 5R is 
. 

s to 

to-

rail 

rail 

to a 
milar 

 22% 

sed 

2 

ated 

n 2), 



 

b

2. R
tr

3. T
st

Table 2 p
inputs to
analysis; 

AECOM
in Octobe
(e.g., rail
complian
and inste
Sustainab
sulfur co
assumed
ones to a
assuming
have bee
emission

Equipme
benefits/

                

3 The 6-m
569-mi
close p
Theref
transfe
the po

4 EPA in
require
non-ro
require

. The rema
transload
Corridor)

Rail transpor
ransfer statio

Trucking con
tation to Roo

presents the v
o the sustaina
 Steps 2 and

M Sustainabi
er 2012, EPA
road locomo

nce was unce
ead assumed
bility Tool h
ntent of 15 p

d to meet all 
accept clean d
g that all equ

en made to th
n factors for a

ent Emission
/compensati

                      

mile truck tri
ile trip to the 

proximity to t
fore, rail trans
er stations in G
tential LDW t

nstituted use 
ed low sulfur

oad diesel equ
ed use of ULS

aining portio
ing facility, 
. 

t of contami
on or translo

ntaminated s
osevelt Land

volumes use
ability tool a

d 3 are held c

lity Tool Up
A has manda
otives, tug b
ertain, the FS
d the use of l
has been upd
parts per mil
new EPA em
diesel techn
uipment wil
he tool and i
all of the tec

n Factors.  F
ion under DE

                  

p described in
 landfill, whic
the LDW, it w
sportation dis
Georgetown 
transloading 

of low sulfur 
r diesel (i.e., m
uipment (exce
SD with a ma

on will be loa
to rail (elimi

inated sedim
oading facilit

sediment ove
dfill for final

ed in the ana
are provided
constant. 

pdate - Use o
ated ULSD in
oats, and co
S did not ass
low sulfur d
dated to take
llion [ppm] 

mission stan
ology) regar
ll meet new e
its calculatio
hnologies ar

For a limited
ERA to own

n Step 1 does
ch is mostly b

was assumed t
stance does no
and SODO ar
 facility sites. 

 diesel fuel in
maximum sulf
ept ocean goin
aximum sulfu

Emission 
Transp

aded directly
inates the 6-

ment compris
ty (i.e., LaFa

er a 6-mile ro
 disposal. 

alyses by tec
d in Attachm

of ULSD Fu
n all on-road

onstruction e
sume these r

diesel (LSD) f
e this require
sulfur).  For
dards (i.e., u
rdless of age
emission sta

ons since fina
re provided 

 time, EPA i
ners who upg

s not vary. Th
by train.  Beca
that any addi
ot significantl
re approxima
 

n two phases. 
fur content of
ng vessels). T
r content of 1

Reduction from 
portation in the L

y from the b
-mile truck t

sing a 569-m
arge) to Roos

ound-trip fr

chnology an
ment 1.  Only

uel.  Since su
d (e.g., truck
equipment)4.
requirement
fuel. The mo
ement into a
r this analysi
use newer Ti
e. Besides ad
andards, no 
alization of t
 in Attachme

is providing
grade equip

he distance is s
ause the BNSF
tional rail dis

tly increase as
ately the same

 The first pha
f 500 ppm) to

The second ph
15 ppm (EPA 

 Reduced Truck 
LDW Corridor 

barge, docke
trip through 

mile round-tr
sevelt Landf

rom the BNS

d remedial a
y Step 1 is va

ubmittal of th
ks) and non-r
. Since the ti
ts in its emis
ost recent ve
account (i.e., 
is, all engine
ier 4 engines

djusting for U
other structu
the LDW FS
ent 2.  

g financial 
pment with c

small compar
F transfer stat
stance would 
s truck transp
e distance from

ase was institu
o be used in al
hase was insti
 2004). 

 P

d alongside 
 the LDW 

rip from the 
fill.3 

SF transfer 

alternative. T
aried in this 

he final LDW
road equipm
iming of the 
ssions analys
ersion of the 
 maximum 

es are also 
s or retrofit o
ULSD and 
ural changes

S. For referen

clean diesel 

red to the ent
tions are locat
 be negligible

port decreases
m the landfill

uted in 2007 a
ll on-road and
ituted in 2010

age 3 

 the 

 

The 
 

W FS 
ment 
 
sis, 
 

older 

s 
nce, 

tire 
ted in 

e.  
s.  The 
l as 

and 
d 

0 and 



 

emission
reduce N

EPA has 
tiered sy
4) take ef
engines (

EPA is re
content n
small cla
transmix
2013b). H
transport

Emission
emission
technolog
when con
LDW. Th

Results

The switc
clean die
emission
For exam
8% reduc
58%, resp

The estim
remedial
breakdow

All five e
percenta
Attachm
local trip
contribut

                

5  Accord
Crowl
ULSD.

n reduction t
NOx and PM

 mandated e
stem, tier 1 t
ffect at 2014 
(ARB and EP

equiring alm
not to exceed
ss of transm

x fuel can on
However, old
tation of LD

n factors use
n requiremen
gy upgrades
nstruction b
herefore, this

s	

ch from LSD
esel technolo
n estimates, a
mple, CO2 em
ction from th
pectively com

mated total a
l alternatives
wn of emissi

emissions ca
ge of sedime
ent 3 in the r

p) results in o
tions from th

                      

ding to newsl
ey, have alrea
.  

echnology5, 
M10 emissions

engine manu
to 4, with ea
 year end for
PA 2013).    

most all refin
d 15 ppm by

mix fuel, whic
ly be used in
der engines u

DW sediment

d in this ana
nts by the ye
s, etc.). In rea
egins and so
s analysis re

D fuel (assum
ogy requirem
and a larger 

missions wer
he FS) while
mpared to th

and annual g
s, three trans
ion calculati

lculated (i.e
ent traveling
row labeled 
only a small 
he dredging

                  

letters, tug bo
ady begun to 

 including p
s (EPA 2010)

ufacturers to
ach tier requi
r heavy duty

eries and im
y 2013 year e
ch is fuel for
n approved 
using transm
ts.   

alysis assum
ear 2015 (e.g.
ality, not all
ome older en
presents a b

med in the FS
ments to calc
 decrease in 
re reduced fr
e NOX, SOX, a
he FS calcula

gas and part
sport option
ions by techn

., CO2, CO, N
g by truck th
 “transporta
 decrease in 

g equipment 

oat companies
 take advanta

Emission 
Transp

particulate fil
.  

o reduce emi
iring lower e
y truck, non-

mporters to p
nd. This req
rmed by mix
older model

mix fuel are 

me that all en
., low emissi
 engines ma

ngines may b
best-case esti

S) to ULSD f
ulate emissi
 NOX, SOX an
rom 59,000 t
and PM10 em
ations.  

iculate emis
ns for each) a
nology is pro

NOX, SOX, an
hrough the L
ation.” Redu
 total emissi
 and rail tran

s in Seattle, W
age of upgrad

Reduction from 
portation in the L

lters, crankc

issions over 
emissions. F
-road, locom

produce only
quirement do
xing during 
l locomotive
not used in 

ngines use UL
ion vehicles,

ay be able to 
be used for s
imate of redu

fuel using th
ions, results 
nd PM10 em
to 54,000 me
missions wer

ssions for all
are shown in
ovided in A

nd PM10) slig
LDW Corrido
uced truck tra
ions for CO2 
nsport. Thus

WA, including
de incentives f

 Reduced Truck 
LDW Corridor 

case ventilato

 the past dec
Final require
motive, and m

y diesel fuel 
oes not yet a
 pipeline tran
es and marin
 this analysis

LSD and me
, Tier 4 engin
 meet this ne
sediment rem
uced emissio

he new EPA
 in a slight d

missions as sh
etric tons (an
re reduced b

l nine scenar
n Table 4. A 
ttachment 3

ghtly decrea
or changed, 
ansportation
 and SOX, be
s, the reduct

g Harley Mari
for converting

 P

ors, etc. to 

cade through
ments (i.e., t
marine diese

 with a sulfu
apply to the 
nsport. The 

ne engines (E
s for 

eet all EPA 
nes, clean di
ew requirem
mediation in
ons. 

A engine and 
decrease in C
hown in Tab
n approxima
by 46%, 78%,

rios (three 
detailed 
.  

ased as the 
 as shown in
n (for the 6-m
ecause of the
tion in emiss

ine, Foss, and
g their fleets t

age 4 

h a 
tier 
el 

ur 

 
EPA 

iesel 
ment 
n the 

 
CO2 
ble 3. 

tely 
, and 

n 
mile 
e 
sions 

d 
to use 



 

from dec
falls with

The othe
emission
these em
illustrate
for truck

In conclu
would re
range fro
truck tran
emission

Refere

AECOM 
E
P

ARB and
E
R

EPA 2004
T

EPA 2010
P
of

EPA 2013
P

EPA 2013
L
A

GREET 2
L

LDWG 2
P

creased truck
hin the expec

r emissions,
ns as the perc

missions are d
ed in Table 5
 transport. 

usion, use of
educe total p
om approxim
nsport if mo

ns by less tha

nces	

 2012. Lower
nvironment

Prepared for 

d EPA 2013. 
ngine Standa

Road_Diesel_

4. Regulatory
Transportatio

0. Second Rep
Policy Act of 

f Transporta

3a. Proposed 
Protection Ag

3b. Electronic
ocomotive, an

Agency. Acce

2012. Center 
Laboratory. 2

2011. Key Elem
Prepared by A

k use is insig
cted error of

 CO, NOX, a
centage of dr
driven by rai
 by the high

f ULSD by cl
project emiss
mately 5% fo
ore direct-to-
an 2% of the 

r Duwamish W
tal Protection
the Lower D

Table 1. Air R
ards. Excel Sp
_Stds.xls). Ac

y Announcem
on and Air Q

port to Congr
 2005 Title V
ation and Ai

 Plan for the L
gency. Febru

c Code of Fed
nd Marine Di
essed Novem

 for Transpo
2012 

ments for Op
AECOM for

gnificant (i.e
f the emissio

and PM10, did
redged sedim
il transporta

h emission fa

leanup proje
sions as com
or CO2 to alm
-rail transloa
 total emissi

Waterway Fin
n Agency an

Duwamish W

Resources Boa
preadsheet. (w
ccessed Nov

ment – Clean A
Quality. May

ress: Highligh
VII, Subtitle G
ir Quality. 20

Lower Duwam
uary 28, 2013

deral Regulati
iesel Fuel; and
mber 30, 201

ortation Rese

ptimizing the 
r the Lower D

Emission 
Transp

., 1% or less)
ons model. 

d not see a n
ment traveli

ation and no
actors for rai

ect equipmen
mpared to pro
most 80% for
ading faciliti
ons for CO2 

nal Feasibility
nd the Wash
Waterway Gr

ard and USE
www.arb.ca.
vember 30, 2

Air Nonroad 
y 2004. 

hts of the Dies
G, Sections 7
010. 

mish Waterw
3. 

ions, Subpart 
d ECA Marin
3. 

earch, Energ

 Cleanup of th
Duwamish W

Reduction from 
portation in the L

) when comp

noticeable re
ing by truck

ot by truck tr
il transport a

nt and truck
oject deliver
r SOX. By com
ies were ava
 and SOX. 

y Study.  Sub
hington State

roup. Octob

PA Off-Road
.gov/mspro
2013. 

 Diesel Rule. 

sel Emissions
791-797. Prep

way Superfund

t I – Motor Ve
ne Fuel. Envi

gy Systems D

he LDW – Te
Waterway G

 Reduced Truck 
LDW Corridor 

pared to tota

eduction in t
k changed. Th
ransportation
and the low 

ks operating 
ry with LSD.
mparison, re
ailable would

bmitted to th
e Departmen
ber 31, 2012. 

d Compression
g/ordiesel/

 EPA420-F-0

s Reduction P
pared by U.S

d Site. Envir

ehicle Diesel F
ironmental P

Division. Arg

echnical Mem
Group. Augu

 P

al emissions

their total 
his is becaus
n. This is 
 emission fac

 in the LDW
. Reductions
eductions in 
d reduce 

he U.S. 
nt of Ecology

n-Ignition (D
/documents/

04-032. Office

Program. Ene
S. EPA’s Off

onmental 

 Fuel; Nonroa
Protection 

gonne Natio

morandum. 
ust 1, 2011. 

age 5 

s, and 

se 

ctors 

W 
s 
 local 

y. 

Diesel) 
/Off-

e of 

ergy 
fice 

ad, 

onal 



 

Table 1 

Dred

Part

Cap

Enha

Tota

 

Table 2 

Dredge

Total M

Volum
by truc
BNSF 

Volum

Final T
Landfil

Constr

Notes: 
a Includes s

with perfo
b  Material p

managem
barge. 

c   Transpor
to a BNS
and 6 mil

 

Active Techn

Techn

dge 

ial Dredge and

ping 

anced Natural 

al Active Area 

Volumes by T

T

e Volumea 

Material Placem

e of sediment t
ck through LDW
 transfer station

e of sediment t

Truck Transpor
ll from Railc 

ruction Period (

sediment remov
ormance conting

placement includ
ment, and/or dred

rtation to Roosev
F transfer statio
es of truck trans

nology Assign

ology 

d Cap 

Recovery (EN

 

Technology U

Technology 

ment Volumeb 

transported 
W corridor to 
n(s)c 

transported by 

rtation Volume 

(Years) 

ved by dredging, 
gency volumes.  

des sand and am
dge footprint hab

velt Landfill for d
n from the LDW
sport from a BNS

 

nment Areas - 

LDW
Ele
(A

R) 

Used in the Su

Option 1 – 10

Options 2 – 6

Option 3 – 22

 train to landfill

at Roosevelt 

 including areas
 

mendments place
bitat restoration.

disposal assume
, 569 miles of ra
SF transfer statio

Emission 
Transp

 for Each Alter

R
WG Key 
ements  
Acres) 

38 

17 

17 

65 

137 

stainability An

LDW
Elem

(C

620

480

00% 620

0% 372

2% 136

c 620

620

 of partial dredg

ed as capping, E
. Placement mat

es a round trip of
ail transport betw
on to Roosevelt 

Reduction from 
portation in the L

rnative 

Remedial Alte
EPA Prefer

Alternativ
(Acres)

64 

20 

24 

48 

156 

nalysis 

Remed

WG Key 
ments 
CY) 

P
A

0,000 

0,000 

0,000 

2,000 

6,400 

0,000 

0,000 

5 

ing and capping

ENR, stone armo
terial is assumed

f 581 miles. The 
ween Seattle and
Landfill. 

 Reduced Truck 
LDW Corridor 

rnative 
rred 
ve 
) 

Alte

dial Alternativ

EPA 
Preferred 

Alternative 
(CY) 

790,000 

360,000 

790,000 

474,000 

173,800 

790,000 

790,000 

7 

g. Assumes dred

or material, dred
d to be transport

 trip includes 6 m
d Roosevelt BNS

 P

LDW FS 
ernative 5R 
(Acres) 

143 

14 

— 

— 

157 

ve 

LDW FS 
Alternative 5

(CY) 

1,600,000 

590,000 

1,600,000 

960,000 

352, 000 

1,600,000 

1,600,000 

17 

dge cut prism vol

dge residuals 
ted to the LDW v

miles of truck tra
SF transfer statio

age 6 

R 

lume, 

via 

ansport 
ons, 



 

Table 3 

 

Comparison 

Emission 

CO2 

CO 

NOX 

SOX 

PM10 

 of Emissions 

Low Su
(met

5

1

 between Low

LDW FS A

ulfur Diesel 
tric tons) 

59,000 

160 

1,200 

28 

50 

Emission 
Transp

w Sulfur and U

Alternative 5R 

Ultra Lo
Diesel (m

54

1

6

2

 

Reduction from 
portation in the L

ltra Low Sulfu

 

ow Sulfur 
metric tons) 

4,000 

142 

646 

6 

21 

 Reduced Truck 
LDW Corridor 

ur Diesel Fuels

Percent Re
Emis

8

11

46

78

58

 P

s 

eduction in 
sions 

% 

1% 

6% 

8% 

8% 

age 7 



 

 

Table 4 Emiss

Truck Tra

Total 
Emissions 

Annual 
Emissions 

Notes: 

1. Option 
rail facil

2. Option 2
rail facil

3. Option 
rail facil

4. Annual 
Alternat

sion Results in Me

Alternati

ansportation Optio

CO2  metric to

CO  metric to

NOx  metric to

SOx  metric to

PM10  metric to

CO2  metric to

CO  metric to

NOx  metric to

SOx  metric to

PM10  metric to

1 assumes 100%
lities are available
2 assumes 60% o
lities are available
3 assumes 22% o
lities are available
emission calcula
tive, and LDW FS

etric Tons 

ve: LDW

on: Option 1 

ons 23,200 

ons 61 

ons 279 

ons 2 

ons 9 

ons 4,630 

ons 12.3 

ons 55.8 

ons 0.48 

ons 1.89 

% of dredged sedi
e) 
of dredged sedim
e) 
of dredged sedim
e) 
tions are based o

S Alternative 5R, 

Emission R

WG Key Elements 

Option 2 Op

23,000 2

61 

279 

2 

9 

4,600 4

12.3 

55.8 

0.47 

1.89 

ment is trucked fr

ment is trucked fro

ment is trucked fro

on construction p
respectively. 

Reduction from Redu

 EPA

ption 3 Option

22,800 27,300

61 72 

279 327 

2 3 

9 11 

4,570 3,890

12.3 10.3 

55.8 46.7 

0.47 0.40 

1.88 1.55 

rom the LDW to a

om the LDW to a 

om the LDW to a 

eriods of 5, 7, an

ced Truck Transporta

A Preferred Altern

n 1 Option 2 

0 27,100 

72 

327 

3 

11 

0 3,870 

 10.3 

 46.7 

 0.40 

 1.55 

a Seattle based B

Seattle based BN

Seattle based BN

d 17 years for the

tation in the LDW Co

native 

Option 3 Opt

26,900 54,

72 1

327 6

3 

11 2

3,840 3,

10.3 8

46.6 38

0.39 0.

1.55 1.

BNSF Transfer St

NSF Transfer Sta

NSF Transfer Sta

e LDWG Key Ele

rridor 

LDW FS Alterna

tion 1 Option 2

,000 53,600 

42 142 

646 646 

6 6 

21 21 

180 3,150 

8.4 8.4 

8.0 38.0 

.33 0.32 

.26 1.26 

tation. (assumes 

ation. (assumes 1

ation. (assumes 2

ements, EPA Pref

Page 8 

ative 5R 

2 Option 3 

 53,200 

142 

645 

5 

21 

3,130 

8.3 

38.0 

0.32 

1.26 

no direct-to-

 direct-to-

2 direct-to-

ferred 



 

 

Table 5 

1. T
em
et

 

 

Last revised
Saved: P:\EN

 

Ultra Low Su

Tr
(G

Tr
(G

hese emissio
mission requi
tc.). 

d by MLS an AGF
NV\PROJECTSW

lfur Diesel Em

Source 

Truck 
ransportation 
GREET 2012) 

Train 
ransportation 
GREET 2012) 

on factors acc
irements by th

F 1/13/14 and ch
W\LowerDuwam

 

mission Factor

Em

  

C

N

S

P

  

C

N

S

P

count for 100%
he year 2015 

hecked by KAP 1
mish\Research &

Emission 
Transp

rs Used for Tr

ission 

CO2 

CO 

NOx 

SOx 

PM10 

CO2 

CO 

NOx 

SOx 

PM10 

% use of ULS
(e.g., Tier 4 e

1/13/14 
& Guidance\Sho

Reduction from 
portation in the L

ransportation 

ULSD Fac

23.

0.0

0.0

0.0

0.0

23.

0.0

0.3

0.0

0.0

SD in equipme
engines, clea

ort term effective

 Reduced Truck 
LDW Corridor 

 

ctor (lb/gal) 

701 

004 

013 

003 

001 

567 

062 

318 

002 

008 

ent that meets
an diesel tech

eness\LDWG Tru

 P

s meet all EP
nology upgra

uck GSR Compar

age 9 

A 
ades, 

rison 



 

Attachm

Attachm

Attachm

ment 1 – AEC

ment 2 – Tech

ment 3 – Emis

COM Sustain

hnology Emi

ssions by Te

Atta

nability Too

ission Facto

echnology, R

Emission 
Transp

 

 

chmen

ol Inputs 

ors Applicab

Remedial A

 

Reduction from 
portation in the L

nts 

ble for Year 

Alternative, a

 Reduced Truck 
LDW Corridor 

 2015 

and Truck M

 Pa

Miles 

ge 10 



 

 

Attachment 
 

Volume remo

Volume remo

Fuel consum

Dredging rate

Total time req

  

Volume trans

Offloading vo
containers 

Fuel consum

Distance from

Speed  

Barge capaci

Offloading rat

Number of wa

Number of co

  

1 – AECOM S

Descriptio

oved below -10

oved above -10

ption 

e 

quired for surve

Descriptio

sloaded 

olume material 

ption 

m the site to the

ty 

te by derrick cr

ater equipment

onstruction equ

Sustainabilit

on 

 ft  

0 ft  

ey operation 

on 

to lined 

e offloading are

rane  

t operators 

uipment operato

 

y Tool Inputs

E

Barge-

Barge-m

Barge-

Barge-m

S

Barge-

Barge-m

S

E

De

Tu

De

ea 

De

ors 

s 

Equipment 

-mounted derric
crane 

mounted backh

-mounted derric
crane 

mounted backh

Survey boat 

-mounted derric
crane 

mounted backh

Survey boat 

  

Equipment 

Tug 

errick crane 

g full engine 

errick crane 

Tugs 

Tugs 

Barge 

errick crane 

— 

— 

  

Units 

ck 
cy 

hoe cy 

ck 
gal/hr 

hoe gal/hr 

gal/hr 

ck 
cy/hr 

hoe cy/hr 

hr 

  

Units 

cy 

cy 

gal/hr 

gal/hr 

miles 

miles/hr

cy 

cy/hr 

worker 

worker 

 

LDW
Key Elem

Optio

465,0

155,0

25 

10.6

8 

55 

39 

596

  

LDWG 
Elements -

1 

620,0

620,0

85 

25 

9.2

r 4.6

1,60

110

 3 

 3 

E

WG  
ments - 

n 1 
Ke

000 

000 

 

6 

 

 

6 

  

 Key 
- Option Elem

000 

000 

 

 

2 

6 

00 

0 

   

Emission Reduc

LDWG  
ey Elements - 

Option 2 

465,000 

155,000 

25 

10.6 

8 

55 

39 

596 

LDWG Key 
ments - Option

2 

620,000 

620,000 

85 

25 

9.2 

4.6 

1,600 

110 

3 

3 

tion from Reduc

1 DREDGIN

 
LDWG

Key Elem
Option

465,00

155,00

25 

10.6

8 

55 

39 

596 

  

2 TRANSLOA

n 
LDWG K
Elemen
Option

620,00

620,00

85 

25 

9.2 

4.6 

1,600

110 

3 

3 

  

ed Truck Transp

NG 

G  
ents - 

n 3 

EPA
Alt

O

00 5

00 1

 

 

  

ADING 

Key 
ts - 

n 3 

EPA
Alt

O

00 7

00 7

0 

 

  

portation in the L

A Preferred 
ternative - 
Option 1 

592,500 

197,500 

25 

10.6 

8 

55 

39 

760 

A Preferred 
ternative - 
Option 1 

790,000 

790,000 

85 

25 

9.2 

4.6 

1,600 

110 

3 

3 

LDW Corridor 

EPA Preferr
Alternative

Option 2

592,500 

197,500 

25 

10.6 

8 

55 

39 

760 

  

EPA Preferr
Alternative

Option 2

790,000 

790,000 

85 

25 

9.2 

4.6 

1,600 

110 

3 

3 

  

red 
e - 
 

EPA P
Alter

Opt

592

197

1

7

  

red 
e - 
 

EPA P
Alter

Opt

790

790

9

4

1,

1

  

Preferred 
rnative - 
ption 3 

LD

92,500 

97,500 

25 

10.6 

8 

55 

39 

760 

  

Preferred 
rnative - 
ption 3 

LD

90,000 

90,000 

85 

25 

9.2 

4.6 

,600 

110 

3 

3 

  

DW FS Alterna
5R - Option 

1,200,000 

400,000 

25 

10.6 

8 

55 

39 

1,588 

DW FS Alterna
5R - Option 

1,600,000 

1,600,000 

85 

25 

9.2 

4.6 

1,600 

110 

3 

3 

ative 
 1 

LD
Alterna

Op

1,20

40

1

1

  

ative 
 1 

LD
Alterna

Op

1,60

1,60

1

1

  

DW FS 
ative 5R - 

ption 2 
LD

00,000 

0,000 

25 

10.6 

8 

55 

39 

,588 

  

DW FS 
ative 5R - 

ption 2 
LD

00,000 

00,000 

85 

25 

9.2 

4.6 

,600 

110 

3 

3 

  

Page

DW FS Alterna
5R - Option 3

1,200,000 

400,000 

25 

10.6 

8 

55 

39 

1,588 

DW FS Alterna
5R - Option 3

1,600,000 

1,600,000 

85 

25 

9.2 

4.6 

1,600 

110 

3 

3 

e 11 

ative 
3 

ative 
3 



 

 

 Volume trans

  

Distance 

Fuel consum

Load capacity

Transportatio

Speed 

  

Descriptio

 
sported 

ption 

y  

on rate  

on 

 

E
Tr

Tru

Rai

Tug clea
t

Tr

Tru

(to

Equipment 
ruck in LDW 

uck at landfill  

lcar to landfill 

n capping mate
to the site 

ruck in LDW  
(one way) 

uck at landfill 
(one way) 

Train 
tal distance) 

Truck 

Train 

Tug 

Truck 

Railcar 

Tug 

Truck 

Train 

  

Units 
cy 

cy 

cy 

erial 
cy 

miles 

miles 

miles 

gal/miles

gal/miles

gal/hr 

cy 

cy 

cy/hr 

miles/hr

miles/hr

 

Em

LDWG 
Elements -

1 
620,0

620,0

620,0

480,0

3 

3 

568.

s 0.2

s 0.22

85 

20 

67 

122.

r 40 

r 50 

mission Reductio

 Key 
- Option Elem

000 

000 

000 

000 

.6 

2 

2 

 

 

 

.7 

 

 

   

on from Reduced

3

LDWG Key 
ments - Option

2 
372,000 

620,000 

620,000 

480,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

122.7 

40 

50 

d Truck Transpor

 TRANSPORT

n 
LDWG K
Elemen
Option
136,40

620,00

620,00

480,00

3 

3 

568.6

0.2 

0.22

85 

20 

67 

122.7

40 

50 

  

rtation in the LDW

TATION 

Key 
ts - 

n 3 

EPA
Alt

O
00 7

00 7

00 7

00 3

6 

 

7 

  

W Corridor 

A Preferred 
ternative - 
Option 1 
790,000 

790,000 

790,000 

360,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

122.7 

40 

50 

EPA Preferr
Alternative

Option 2
474,000 

790,000 

790,000 

360,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

122.7 

40 

50 

  

red 
e - 
 

EPA P
Alter

Opt
173

790

790

360

56

0

0

12

  

Preferred 
rnative - 
ption 3 

LD

73,800 

90,000 

90,000 

60,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

22.7 

40 

50 

  

DW FS Alterna
5R - Option 

1,600,000 

1,600,000 

1,600,000 

590,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

122.7 

40 

50 

ative 
 1 

LD
Alterna

Op
96

1,60

1,60

59

5

0

1

  

DW FS 
ative 5R - 

ption 2 
LD

0,000 

00,000 

00,000 

0,000 

3 

3 

68.6 

0.2 

0.22 

85 

20 

67 

22.7 

40 

50 

  

Page

DW FS Alterna
5R - Option 3

352,000 

1,600,000 

1,600,000 

590,000 

3 

3 

568.6 

0.2 

0.22 

85 

20 

67 

122.7 

40 

50 

e 12 

ative 
3 



 

 

Volume place

Volume place

Fuel consum

C = Capping 

Total time req

  

 Volume 

Fuel consum

Excavation ra

  

Distance: Ave
  
   

Descriptio

ed below - 10 ft

ed above - 10 f

ption 

 placement rate

quired for surve

Descriptio

ption 

ate 

erage distance

on 

t  

ft  

e (>0) 

ey operation 

on 

e is the total dis

 

E

Barge-

Preci

Preci

Barge-

Preci

S

Barge-

Preci

S

E

stance travelled

Equipment 

-mounted derric
crane 

sion excavator

sion excavator

-mounted derric
crane 

sion excavator

Survey boat 

-mounted derric
crane 

sion excavator

Survey boat 

  

Equipment 

Loader 

Dozer 

Loader 

Dozer 

Loader 

Dozer 

  

d; one way is th

Units 

ck 
cy 

r cy 

r cy 

ck 
gal/hr 

r gal/hr 

gal/hr 

ck 
cy/hr 

r cy/hr 

hr 

  

Units 

cy 

cy 

gal/hr 

gal/hr 

cy/hr 

cy/hr 

 

he distance of t

Em

LDWG 
Elements -

1 

336,0

72,00

72,00

25 

10.6

8 

163

128

350

  

LDWG 
Elements -

1 

620,0

0 

7 

0 

200

70

 

the landfill from

mission Reductio

 Key 
- Option Elem

000 

00 

00 

 

6 

3 

8 

0 

  

 Key 
- Option Elem

000 

0 

 

m the site (will b

on from Reduced

4 

LDWG Key 
ments - Option

2 

336,000 

72,000 

72,000 

25 

10.6 

8 

163 

128 

350 

5

LDWG Key 
ments - Option

2 

620,000 

0 

7 

0 

200 

70 

 

be doubled for 

d Truck Transpor

SEDIMENT CA

n 
LDWG K
Elemen
Option

336,00

72,00

72,00

25 

10.6

8 

163 

128 

350 

  

5 MISCELLAN

n 
LDWG K
Elemen
Option

620,00

0 

7 

0 

200 

70 

  

NOTES 

 calculations). 

rtation in the LDW

APPING 

Key 
ts - 

n 3 

EPA
Alt

O

00 2

0 

0 

 

 

 

 

  

EOUS 

Key 
ts - 

n 3 

EPA
Alt

O

00 7

 

W Corridor 

A Preferred 
ternative - 
Option 1 

252,000 

54,000 

54,000 

25 

10.6 

8 

163 

128 

262 

A Preferred 
ternative - 
Option 1 

790,000 

0 

7 

0 

200 

70 

  

EPA Preferr
Alternative

Option 2

252,000 

54,000 

54,000 

25 

10.6 

8 

163 

128 

262 

  

EPA Preferr
Alternative

Option 2

790,000 

0 

7 

0 

200 

7 

  

red 
e - 
 

EPA P
Alter

Opt

252

54

54

1

1

1

2

  

red 
e - 
 

EPA P
Alter

Opt

790

2

Preferred 
rnative - 
ption 3 

LD

52,000 

4,000 

4,000 

25 

10.6 

8 

163 

128 

262 

  

Preferred 
rnative - 
ption 3 

LD

90,000 

0 

7 

0 

200 

70 

  

DW FS Alterna
5R - Option 

413,000 

88,500 

88,500 

25 

10.6 

8 

163 

128 

429 

DW FS Alterna
5R - Option 

1,600,000 

0 

7 

0 

200 

70 

  

ative 
 1 

LD
Alterna

Op

41

88

88

1

1

1

4

  

ative 
 1 

LD
Alterna

Op

1,60

2

DW FS 
ative 5R - 

ption 2 
LD

3,000 

8,500 

8,500 

25 

10.6 

8 

163 

128 

429 

  

DW FS 
ative 5R - 

ption 2 
LD

00,000 

0 

7 

0 

200 

70 

  

Page

DW FS Alterna
5R - Option 3

413,000 

88,500 

88,500 

25 

10.6 

8 

163 

128 

429 

DW FS Alterna
5R - Option 3

1,600,000 

0 

7 

0 

200 

70 

  

e 13 

ative 
3 

ative 
3 



 

 

Att

GR
Tra
Arg

GR
Tra
Arg

GR
Tra
Arg

      

6  E
t

tachment 2

REET – Barge Tran
ansportation Resea
gonne National Lab

REET – Stationary 
ansportation Resea
gonne National Lab

REET – Barge Tran
ansportation Resea
gonne National Lab

                           

Emission factors a
technology upgra

2 – Techno

References 

nsportation, Diese
arch, Energy System
boratory, 2012 

y Engine, Diesel - C
arch, Energy System
boratory, 2012 

References 

nsportation, Diese
arch, Energy System
boratory, 2012 

                      

assume that all en
ades, etc.) 

ology Emiss
1 DRE

el - Center for 
ms Division, 

Center for 
ms Division, 

2 TRANS

el - Center for 
ms Division, 

ngines use ULSD

Emission Reduc

sion Factor
EDGING 

Descript

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

SLOADING 

Descript

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

D and meet all EPA

ction from Reduced T

rs6 Applica

tion U

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

tion U

for CO2  lb

for CO lb

for NOx lb

for SOx  lb

for PM10  lb

A emission requir

Truck Transportation 

able for Yea

nits Value

b/gal 23.58

b/gal 0.067

b/gal 0.334

b/gal 0.002

b/gal 0.012

b/gal 23.55

b/gal 0.070

b/gal 0.140

b/gal 0.002

b/gal 0.012

nits Value

b/gal 23.58

b/gal 0.067

b/gal 0.334

b/gal 0.002

b/gal 0.012

rements by the ye

 in the LDW Corridor 

ar 2015 

e 

86 

7 

4 

2 

2 

57 

0 

0 

2 

2 

e 

86 

7 

4 

2 

2 

ear 2015 (e.g., Tie

r P

er 4 engines, clean

Page 14 

n diesel 



 

 

GR
Tra
Arg

GR
Tra
Arg

GR
Tra
Arg

 

 

REET – Truck Tran
ansportation Resea
gonne National Lab

REET – Train Trans
ansportation Resea
gonne National Lab

REET – Barge Tran
ansportation Resea
gonne National Lab

References 

nsportation, Diese
arch, Energy System
boratory, 2012 

sportation, Diesel
arch, Energy System
boratory, 2012 

nsportation, Diese
arch, Energy System
boratory, 2012 

 

3 TRANSP

el - Center for 
ms Division, 

l - Center for 
ms Division, 

el - Center for 
ms Division, 

Emission Reductio

PORTATION 

Descript

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

on from Reduced Tru
Corridor 

tion U

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

uck Transportation in
 

nits Value

b/gal 23.70

b/gal 0.004

b/gal 0.013

b/gal 0.003

b/gal 0.001

b/gal 23.56

b/gal 0.062

b/gal 0.318

b/gal 0.002

b/gal 0.008

b/gal 23.58

b/gal 0.067

b/gal 0.334

b/gal 0.002

b/gal 0.012

n the LDW 

e 

01 

4 

3 

3 

1 

67 

2 

8 

2 

8 

86 

7 

4 

2 

2 

Page 15 



 

 

 

GR
Tra
Arg

GR
Tra
Arg

GR
Tra
Arg

 

 

REET – Stationary 
ansportation Resea
gonne National Lab

REET – Barge Tran
ansportation Resea
gonne National Lab

REET – Stationary 
ansportation Resea
gonne National Lab

References 

y Engine, Diesel - C
arch, Energy System
boratory, 2012 

nsportation, Diese
arch, Energy System
boratory, 2012 

References 

y Engine, Diesel - C
arch, Energy System
boratory, 2012 

4 SEDIMEN

Center for 
ms Division, 

el - Center for 
ms Division, 

5 MISCEL

Center for 
ms Division, 

Emission Reductio

NT CAPPING 

Descript

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

LLANEOUS 

Descript

Emission factor f

Emission factor f

Emission factor f

Emission factor f

Emission factor f

  

on from Reduced Tru
Corridor 

tion U

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

for CO2  lb

for CO lb

for NOx lb

for SOx lb

for PM10 lb

tion U

for CO2  lb

for CO lb

for NOx lb

for SOx  lb

for PM10  lb

uck Transportation in
 

nits Value

b/gal 23.55

b/gal 0.070

b/gal 0.140

b/gal 0.002

b/gal 0.012

b/gal 23.58

b/gal 0.067

b/gal 0.334

b/gal 0.002

b/gal 0.012

nits Value

b/gal 23.55

b/gal 0.070

b/gal 0.140

b/gal 0.002

b/gal 0.012

    

n the LDW 

e 

57 

0 

0 

2 

2 

86 

7 

4 

2 

2 

e 

57 

0 

0 

2 

2 

Page 16 



 

 

Attach
 

Techno

Dredg

Translo

 Transpo

hment 3 –

ology 
T
D

ging 

E

Bathy
o

oading 

Tran
trans

Offl
with

ortation 
Truc
LDW
tra

– Emiss

echnology 
Description 

Dredging 
Equipment 

ymetric Survey
of Dredging 

Footprint 

nsloading Tug 
sport of Dredge
Sediment 

oading barge 
 derrick crane 

ck Transport in 
W Corridor to 
ansfer facility 

ions by T

Emis
(in met

C

C

N

S

PM

y 

C

C

N

S

PM

e 

C

C

N

S

PM

C

C

N

S

PM

 

C

C

N

S

PM

 

Technolo

ssions             
ric tons) 

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

Ox  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

ogy, Rem

Option 

2,708

8 

16 

0.28 

1 

51 

0.14 

0.72 

0.01 

0.03 

1,411

4 

20 

0 

1 

1,506

4.26 

21 

0.15 

0.77 

400 

0.08 

0.22 

0.05 

0.02 

medial A

LDW

 1 O

8 

 

6 

Alternativ

WG Key Elemen

Option 2 

2,708 

8 

16 

0.28 

1 

51 

0.14 

0.72 

0.01 

0.03 

1,411 

4 

20 

0 

1 

1,506 

4.26 

21 

0.15 

0.77 

240 

0.05 

0.13 

0.03 

0.01 

Emission Redu

ve, and T

nts 

Optio

2,70

8 

16

0.2

1 

51

0.1

0.7

0.0

0.0

1,41

4 

20

0 

1 

1,50

4.2

21

0.1

0.7

88

0.0

0.0

0.0

0.0

uction from Redu

Truck Mil

on 3 

08 

6 

8 

 

4 

2 

1 

3 

11 

0 

06 

6 

 

5 

7 

8 

2 

5 

1 

0 

uced Truck Trans

es 

Option 1 

3,452 

10 

21 

0.36 

2 

65 

0.18 

0.92 

0.01 

0.03 

1,796 

5 

25 

0 

1 

1,919 

5.44 

27 

0.20 

0.98 

508 

0.10 

0.29 

0.06 

0.02 

sportation in the

EPA Preferred

Optio

3,4

10

21

0.3

2

65

0.1

0.9

0.0

0.0

1,7

5

25

0

1

1,9

5.4

27

0.2

0.9

30

0.0

0.1

0.0

0.0

e LDW Corridor 

d Alternative 

on 2 

52 

0 

1 

36 

2 

5 

18 

92 

01 

03 

96 

5 

5 

0 

 

19 

44 

7 

20 

98 

06 

06 

17 

04 

01 

Option 3 

3,452 

10 

21 

0.36 

2 

65 

0.18 

0.92 

0.01 

0.03 

1,796 

5 

25 

0 

1 

1,919 

5.44 

27 

0.20 

0.98 

112 

0.02 

0.06 

0.01 

0.00 

Option

6,985

21 

42 

0.72

4 

136 

0.38

1.92

0.01

0.07

3,638

10 

52 

0 

2 

3,892

11.02

55 

0.40

1.98

1,034

0.20

0.58

0.13

0.04

LDW F

n 1 

5 

2 

 

8 

2 

 

7 

8 

2 

2 

0 

8 

4 

0 

8 

3 

4 

FS Alternative

Option 2 

6,985 

21 

42 

0.72 

4 

136 

0.38 

1.92 

0.01 

0.07 

3,638 

10 

52 

0 

2 

3,892 

11.02 

55 

0.40 

1.98 

621 

0.12 

0.35 

0.08 

0.03 

e 5R 

Optio

6,98

21

42

0.7

4 

136

0.3

1.9

0.0

0.0

3,63

10

52

0 

2 

3,89

11.0

55

0.4

1.9

227

0.0

0.1

0.0

0.0

Page 17 

n 3 

85 

 

 

2 

6 

8 

2 

1 

7 

38 

 

 

92 

02 

 

0 

8 

7 

4 

3 

3 

1 



 

 

Techno

Transpo
(contin

Capp

Miscella

 

ology 
T
D

ortation 
nued) 

Rai

Truc
Roo

Tug
Clea

ping 

Pla

Bathy
o

Place

aneous 

Fron

T
Fa

C

echnology 
Description 

l Transport to 
Roosevelt 

ck Transport at 
osevelt Landfill 

g Transport of 
n Aggregate to

the Site 

cing Capping 
Material 

ymetric Survey
of Material 
ement Footprin

nt-End Loader 
Used at 

ransloading 
cility to Load 

Containers. 

Emis
(in met

C

C

N

S

PM

 

C

C

N

S

PM

o 

C

C

N

S

PM

C

C

N

S

PM

y 

t 

C

C

N

S

PM

C

C

N

S

PM

 

ssions             
ric tons) 

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

CO2  

CO  

NOx  

SOx  

M10  

Option 

12,156

32 

164 

1.24 

4.24 

400 

0.08 

0.22 

0.05 

0.02 

3,556

10 

50 

0.36 

2 

676 

2.00 

4.04 

0.07 

0.34 

30 

0.08 

0.42 

0.00 

0.02 

232 

0.68 

1.38 

0.02 

0.12 

LDW

 1 O

6 

6 

Em

WG Key Elemen

Option 2 

12,156 

32 

164 

1.24 

4.24 

400 

0.08 

0.22 

0.05 

0.02 

3,556 

10 

50 

0.36 

2 

676 

2.00 

4.04 

0.07 

0.34 

30 

0.08 

0.42 

0.00 

0.02 

232 

0.68 

1.38 

0.02 

0.12 

mission Reductio

nts 

Optio

12,1

32

164

1.2

4.2

400

0.0

0.2

0.0

0.0

3,55

10

50

0.3

2 

676

2.0

4.0

0.0

0.3

30

0.0

0.4

0.0

0.0

232

0.6

1.3

0.0

0.1

on from Reduced

on 3 

56 

2 

4 

4 

4 

0 

8 

2 

5 

2 

56 

0 

0 

6 

6 

0 

4 

7 

4 

0 

8 

2 

0 

2 

2 

8 

8 

2 

2 

d Truck Transpo

Option 1 

15,513 

41 

209 

1.58 

5.40 

508 

0.10 

0.29 

0.06 

0.02 

2,667 

8 

38 

0.27 

1 

508 

1.50 

3.03 

0.05 

0.26 

22 

0.06 

0.32 

0.00 

0.01 

295 

0.87 

1.76 

0.03 

0.15 

ortation in the LD

EPA Preferred

Optio

15,5

41

20

1.5

5.4

50

0.1

0.2

0.0

0.0

2,6

8

38

0.2

1

50

1.5

3.0

0.0

0.2

22

0.0

0.3

0.0

0.0

29

0.8

1.7

0.0

0.1

DW Corridor 

d Alternative 

on 2 

513 

1 

09 

58 

40 

08 

10 

29 

06 

02 

67 

8 

8 

27 

 

08 

50 

03 

05 

26 

2 

06 

32 

00 

01 

95 

87 

76 

03 

15 

Option 3 

15,513 

41 

209 

1.58 

5.40 

508 

0.10 

0.29 

0.06 

0.02 

2,667 

8 

38 

0.27 

1 

508 

1.50 

3.03 

0.05 

0.26 

22 

0.06 

0.32 

0.00 

0.01 

295 

0.87 

1.76 

0.03 

0.15 

Option

31,43

83 

424 

3.20

10.93

1,034

0.20

0.58

0.13

0.04

4,373

12 

62 

0.44

2 

835 

2.46

4.94

0.09

0.42

37 

0.10

0.52

0.00

0.02

599 

1.77

3.57

0.06

0.30

LDW F

n 1 

34 

 

0 

3 

4 

0 

8 

3 

4 

3 

4 

 

6 

4 

9 

2 

0 

2 

0 

2 

7 

7 

6 

0 

FS Alternative

Option 2 

31,434 

83 

424 

3.20 

10.93 

1,034 

0.20 

0.58 

0.13 

0.04 

4,373 

12 

62 

0.44 

2 

835 

2.46 

4.94 

0.09 

0.42 

37 

0.10 

0.52 

0.00 

0.02 

599 

1.77 

3.57 

0.06 

0.30 

e 5R 

Optio

31,4

83

424

3.2

10.9

1,03

0.2

0.5

0.1

0.0

4,37

12

62

0.4

2 

835

2.4

4.9

0.0

0.4

37

0.1

0.5

0.0

0.0

599

1.7

3.5

0.0

0.3

Page 18 

n 3 

34 

 

4 

0 

93 

34 

0 

8 

3 

4 

73 

 

 

4 

5 

6 

4 

9 

2 

 

0 

2 

0 

2 

9 

7 

7 

6 

0 


	Estimated Emission Reduction from Reduced Truck Transportation in the Lower Duwamish Waterway Corridor and Use of Lower Sulfur Fuels, January 14, 2014
	Introduction
	Method Assumptions
	Results
	References
	Attachments
	Attachment 1 - AECOM Sustainability Tool Inputs
	Attachment 2 - Technology Emission Factors Applicable for Year 2015
	Attachment 3 - Emissions by Technology, Remedial Alternative, and Truck Miles



