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t 
p

o
llu

tio
n

 
from

 
sew

age 
tre

a
tm

e
n

t 
p

la
n

t 
e
fflu

e
n

ts 
and 

o
th

e
r 

n
u

trie
n

t 
so

u
rces 

c
o

n
trib

u
te

d
 u

p
stream

 
from

 
th

e
 M

ilw
aukee 

a
re

a
. 

S
uch p

o
llu

te
d

 w
astes 

m
ay 

b
e d

e
p

o
site

d
 and accu

m
u

late 
in

 th
e
 M

ilw
aukee H

arb
o

r. 
A

s 
a 

re
su

lt, 
th

e
 

a
q

u
a
tic

 
en

v
iro

n
m

en
t 

and 
th

e
 

a
sso

c
ia

te
d

 
fish

 
and 

o
th

e
r 

a
q

u
a
tic

 
life

 
in

 
m

uch 
o

f 
th

e
 

M
ilw

aukee H
arb

o
r a

re
 c

h
a
ra

c
te

ristic
 o

f a g
ro

ssly
 p

o
llu

te
d

 a
q

u
a
tic

 h
a
b

ita
t. 

C
h

a
p

te
r I 

IN
T

R
O

D
U

C
T

IO
N

 A
N

D
 B

A
C

K
G

R
O

U
N

D
 

T
he 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

is
 

co
m

p
rised

 
o

f 
tw

o 
d

is
tin

c
t 

h
y

d
ra

u
lic

 
u

n
its: 

th
e
 

in
n

e
r 

h
arb

o
r 

and 
th

e
 

o
u

te
r 

h
arb

o
r. 

A
s 

show
n 

on 
M

ap 
1

, 
th

e
 

in
n

e
r 

h
arb

o
r 

is
 

d
e
lin

e
a
te

d
 

as 
th

e
 

lo
w

er 
reach

es 
o

f 
th

e
 

K
in

n
ick

in
n

ic 
R

iv
er, 

th
e
 

M
enom

onee 
R

iv
er, 

and 
th

e
 

M
ilw

aukee 
R

iv
er--b

o
u

n
d

ed
 

u
p

stream
 

by 
th

e
 

lim
its 

o
f 

th
e
 

h
y

d
ra

u
lic

 
b

ack
w

ater 
e
ffe

c
ts 

o
f 

th
e
 

lak
e 

and 
h

a
rb

o
r, 

and 
dow

nstream
 

b
y

 
th

e
 

m
outh 

o
f 

th
e
 

M
ilw

aukee 
R

iv
e
r--a

t 
th

e
 

term
in

u
s 

o
f 

th
e
 

co
n

fin
ed

 
sh

ip
p

in
g

 
ch

an
n

el, 
im

m
ed

iately
 e

a
st o

f th
e
 

D
an

iel T
. 

H
oan 

M
em

orial 
B

rid
g

e 
c
ro

ssin
g

. 
T

he 
u

p
stream

 
lim

its 
a
re

 
th

e
 
c
ro

ssin
g

 o
f B

u
ffalo

 S
tre

e
t on th

e
 M

ilw
aukee R

iv
er, 

th
e
 

F
alk

 C
o

rp
o

ratio
n

 dam
 

on th
e
 M

enom
onee 

R
iv

er, 
and th

e
 c

ro
ssin

g
 o

f B
ech

er S
tre

e
t 

o
n

 
th

e
 

K
in

n
ick

in
n

ic 
R

iv
er. 

T
he 

o
u

te
r h

arb
o

r 
is

 d
e
lin

e
a
te

d
 by th

e
 
in

n
e
r h

arb
o

r 
an

d
 

sh
o

re
lin

e
 

on 
th

e
 

w
est, 

and 
by 

th
e
 

L
ake 

M
ich

ig
an

 
b

reak
w

ater 
on 

th
e
 

e
a
st. 

T
h

u
s, th

e
 in

n
e
r h

arb
o

r n
o

rm
ally

 d
isc

h
a
rg

e
s in

to
 th

e
 o

u
te

r h
arb

o
r. 

T
he 

in
n

e
r 

h
arb

o
r 

h
as 

d
ep

th
s 

ran
g

in
g

 
from

 
7 

fe
e
t 

to
 

29 
fe

e
t, 

an
 

ap
p

ro
x

im
ate 

su
rfa

c
e
 a

re
a
 o

f 
227 

a
c
re

s, 
and 

a 
volum

e 
o

f 
ab

o
u

t 
220 

m
illio

n
 

cu
b

ic 
fe

e
t. 

T
he 

o
u

te
r 

h
arb

o
r 

h
as 

d
ep

th
s 

ran
g

in
g

 
from

 
4 

fe
e
t 

to
 

36 
fe

e
t, 

a 
su

rfa
c
e
 

a
re

a
 

o
f 

ap
p

ro
x

im
ately

 1
,3

0
0

 a
c
re

s, 
and a volum

e o
f ab

o
u

t 1
,3

0
0

 m
illio

n
 cu

b
ic fe

e
t. 

T
he 

K
in

n
ic

k
in

n
ic

, 
M

enom
onee, 

and 
M

ilw
aukee 

R
iv

e
rs, 

w
h

ich
 

d
isch

arg
e 

in
to

 
th

e
 

in
n

e
r 

h
a
rb

o
r, 

d
ra

in
 

w
atersh

ed
s 

th
a
t 

h
av

e 
a 

com
bined a

re
a
 o

f ap
p

ro
x

im
ately

 850 
sq

u
are m

ile
s. 

T
h

ese 
riv

e
rs 

h
av

e 
a 

com
bined m

ean 
an

n
u

al 
flo

w
 o

f ab
o

u
t 

520 
cu

b
ic 

fe
e
t 

p
e
r seco

n
d

 
(c

fs) 
d

isc
h

a
rg

in
g

 
in

to
 th

e
 
in

n
e
r h

arb
o

r 
a
re

a
. 

O
f 

th
is 

to
ta

l, 
a 

m
ean 

an
n

u
al 

flo
w

 
o

f 
ab

o
u

t 
410 

c
fs, 

o
r 

79 
p

e
rc

e
n

t, 
is 

c
o

n
trib

u
te

d
 

by 
th

e
 

M
ilw

aukee 
R

iv
er; 

a 
m

ean 
an

n
u

al 
flo

w
 

o
f 

ab
o

u
t 

90 
c
fs, 

o
r 

17 
p

e
rc

e
n

t, 
is

 
co

n
­

trib
u

te
d

 
by 

th
e
 

M
enom

onee 
R

iv
er; 

and 
a 

m
ean 

an
n

u
al 

flo
w

 
o

f 
ab

o
u

t 
20 

c
fs, 

o
r 

4 
p

e
rc

e
n

t, 
is

 c
o

n
trib

u
te

d
 by th

e
 K

in
n

ick
in

n
ic R

iv
er. 

In
 a

d
d

itio
n

 to
 
re

c
e
iv

in
g

 th
e
 d

isch
arg

e 
from

 
th

e
 

in
n

e
r h

a
rb

o
r, 

th
e
 o

u
te

r h
arb

o
r 

re
c
e
iv

e
s 

th
e
 d

isch
arg

e 
from

 
th

e
 Jo

n
es 

Isla
n

d
 

sew
age 

tre
a
tm

e
n

t 
p

la
n

t. 
In

 
1

9
7

8
, 

th
e
 

Jo
n

es 
Isla

n
d

 
sew

age 
tre

a
tm

e
n

t 
p

la
n

t h
ad

 a 
m

ean 
flo

w
 
o

f 
198 

c
fs. 

T
h

u
s, 

th
e
 

o
u

te
r 

h
arb

o
r 

su
p

e
rfic

ia
lly

 
resem

b
les 

a 
sm

all 
lak

e 
w

ith
 

tw
o 

trib
u

ta
rie

s
--th

e
 

in
n

e
r 

h
arb

o
r 

and 
th

e
 

Jo
n

es 
Is lan

d
 

sew
age 

tre
a
tm

e
n

t 
p

la
n

t 
o

u
tfa

ll-
-an

d
 

fo
u

r 
p

o
in

ts 
o

f 
d

isc
h

a
rg

e
--th

e
 

fo
u

r 
o

p
en

in
g

s 
alo

n
g

 
th

e
 

5
.3

-m
ile

-lo
n

g
 

b
reak

w
ater. 

H
y

d
ra

u
lic

a
lly

, th
e
 

o
u

te
r 

h
arb

o
r 

is
 

m
uch 

m
ore 

com
plex 

th
an

 
th

e
 

in
n

e
r 

h
a
rb

o
r, 

sin
c
e
 

th
e
 

in
flu

e
n

c
e
s 

o
f 

L
ake 

M
ich

ig
an

 
p

ro
v

id
e 

fo
r 

m
u

ltip
le

-la
y

e
re

d
 

an
d

 
m

ul tip
le

-d
ire

c
tio

n
a
l flo

w
 a

t each
 o

f th
e
 fiv

e
 o

p
en

in
g

s. 

B
ecau

se 
th

e
 

M
ilw

aukee 
H

arb
o

r 
is

 
situ

a
te

d
 

a
t 

th
e
 

co
n

flu
en

ce 
o

f 
L

ake 
M

ich
ig

an
 

an
d

 
th

e
 

K
in

n
ick

in
n

ic, 
M

enom
onee, 

and 
M

ilw
aukee 

R
iv

e
rs, 

th
e
 

re
la

tiv
e
ly

 
q

u
ie

sc
e
n

t w
aters 

o
f th

e
 h

arb
o

r a
ffo

rd
 slo

w
er 

stream
 v

e
lo

c
itie

s, 
w

ith
 a

tte
n

d
a
n

t 
in

c
re

a
se

s 
in

 
th

e
 

s
e
ttlin

g
 

ra
te

s 
o

f 
su

sp
en

d
ed

 
sed

im
en

t 
and 

a
sso

c
ia

te
d

 
p

o
llu

­
ta

n
ts 

d
e
p

o
site

d
 

on 
th

e
 

h
arb

o
r 

b
o

tto
m

. 
T

he 
w

aters 
o

f 
th

e
se

 
th

re
e
 

riv
e
rs 

a
re

 
p

o
llu

te
d

 
to

 
som

e 
e
x

te
n

t 
th

ro
u

g
h

o
u

t 
m

uch 
o

f 
th

e
ir 

le
n

g
th

s, 
b

u
t 

a
re

 
g

ro
ss ly

 
p

o
llu

te
d

 
in

 
th

e
 

in
n

e
r 

h
arb

o
r. 

T
h

is 
p

o
llu

tio
n

 
is 

d
u

e 
la

rg
e
ly

 
to

 
com

bined 
and 

se
p

a
ra

te
 

sew
er 

o
v

erflo
w

s, 
in

d
u

stria
l 

w
astew

ater 
d

isc
h

a
rg

e
s, 

ru
n

o
ff 

from
 

b
o

th
 

u
rb

an
 

an
d

 
ru

ra
l 

lan
d

 
u

se
s, 

and decom
posing a

q
u

a
tic

 p
la

n
t 

g
ro

w
th

 stim
u

la
te

d
 by 

n
u

trie
n

t 
p

o
llu

tio
n

 
from

 
sew

age 
tre

a
tm

e
n

t 
p

la
n

t 
e
fflu

e
n

ts 
and 

o
th

e
r 

n
u

trie
n

t 
so

u
rces 

c
o

n
trib

u
te

d
 u

p
stream

 
from

 
th

e
 M

ilw
aukee 

a
re

a
. 

S
uch p

o
llu

te
d

 w
astes 

m
ay 

b
e d

e
p

o
site

d
 and accu

m
u

late 
in

 th
e
 M

ilw
aukee H

arb
o

r. 
A

s 
a 

re
su

lt, 
th

e
 

a
q

u
a
tic

 
en

v
iro

n
m

en
t 

and 
th

e
 

a
sso

c
ia

te
d

 
fish

 
and 

o
th

e
r 

a
q

u
a
tic

 
life

 
in

 
m

uch 
o

f 
th

e
 

M
ilw

aukee H
arb

o
r a

re
 c

h
a
ra

c
te

ristic
 o

f a g
ro

ssly
 p

o
llu

te
d

 a
q

u
a
tic

 h
a
b

ita
t. 
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2 



S
ed

im
en

tatio
n

 
in

 
th

e
 

h
arb

o
r 

is
 

a 
h

in
d

ran
ce 

to
 

co
m

m
ercial 

n
a
v

ig
a
tio

n
 

and 
re

la
te

d
 

a
c
tiv

itie
s
 

in
 

th
e
 

P
o

rt 
o

f 
M

ilw
aukee, 

and 
ad

v
ersely

 
a
ffe

c
ts 

th
e
 w

ater 
q

u
a
lity

 and 
a
e
sth

e
tic

s 
o

f 
th

e
 

h
arb

o
r 

and 
o

f 
L

ake 
M

ich
ig

an
 
its

e
lf. 

C
om

m
ercial 

v
e
sse

ls, 
fo

r 
ex

am
p

le, 
can

n
o

t 
o

p
e
ra

te
 

a
t 

fu
ll 

c
a
p

a
c
ity

 
if 

sh
allo

w
er 

w
a
te

rs, 
w

h
ich

 
a
re

 
th

e
 

re
su

lt 
o

f 
sed

im
en

t 
accu

m
u

latio
n

 
in

 
th

e
 

ch
an

n
els 

and 
m

o
o

rin
g

 
s
lip

s
, 

m
ust 

b
e 

n
e
g

o
tia

te
d

. 
In

 
o

rd
e
r 

to
 

accom
m

odate 
th

e
 

d
ra

ft 
o

f 
la

rg
e
 

se
a
­

g
o

in
g

 
co

m
m

ercial 
sh

ip
s, 

th
e
 

ch
an

n
els 

o
f 

th
e
 

S
t. 

L
aw

rence 
S

eaw
ay 

a
re

 
in

ten
d

ed
 

to
 

b
e 

u
n

ifo
rm

ly
 

c
o

n
stru

c
te

d
 

and 
m

ain
tain

ed
 

a
t 

27 
fe

e
t 

b
elo

w
 

e
sta

b
lish

e
d

 
lo

w
-w

ater d
atu

m
, 

In
te

rn
a
tio

n
a
l G

reat 
L

akes 
D

atum
 

(IG
L

D
). 

A
cco

rd
in

g
ly

, 
h

arb
o

rs 
and 

p
o

rts 
se

rv
in

g
 

su
ch

 
v

e
sse

ls 
sh

o
u

ld
 

b
e 

c
o

n
stru

c
te

d
 

and 
m

ain
tain

ed
 

a
t 

2
7

-fo
o

t d
ep

th
s. 

B
y 

ag
reem

en
t 

w
ith

 
th

e
 

fe
d

e
ra

l 
g

o
v

ern
m

en
t, 

th
e
 

C
ity

 
o

f 
M

ilw
aukee, 

th
ro

u
g

h
 

th
e
 

'B
o

ard
 o

f H
arb

o
r C

o
m

m
issio

n
ers, 

is
 

ch
arg

ed
 w

ith
 th

e
 
re

sp
o

n
sib

ility
 o

f p
ro

v
id

in
g

 
and m

ain
tain

in
g

 
d

ep
th

s 
o

f 
a
t 

le
a
st 

27 
fe

e
t 

b
elo

w
 

IG
LD

 
b

etw
een

 
ch

an
n

el 
lim

its 
and te

rm
in

a
l 

fa
c
ilitie

s
, 

and 
in

 b
e
rth

in
g

 areas 
w

ith
in

 th
e
 P

o
rt 

o
f M

ilw
aukee. 

A
 

co
rresp

o
n

d
in

g
 

e
le

v
a
tio

n
 

is
 

m
ain

tain
ed

 
w

ith
in

 
th

e
 

ch
an

n
els 

b
y

 
th

e
 

U
. 

S
. 

A
rm

y 
C

orps 
o

f 
E

n
g

in
eers 

(C
O

E) 
to

 
d

e
sig

n
a
te

d
 
p

ro
je

c
t 

lim
its. 

In
 

a
d

d
itio

n
, 

p
riv

a
te

 
fa

c
ilitie

s
 

lo
c
a
te

d
 

in
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

 
re

q
u

ire
d

 
to

 
m

ain
tain

 
th

e
 

m
inim

um
 

d
ep

th
s 

fo
r 

a 
d

ista
n

c
e
 

o
f 

75 
fe

e
t 

beyond 
th

e
 

m
o

o
rin

g
 

b
e
rth

s. 
M

ap 
2 

in
d

ic
a
te

s 
th

e
 

areas 
o

f 
re

sp
o

n
sib

ility
 
fo

r 
th

e
 m

ain
ten

an
ce o

f m
inim

um
 

d
ep

th
s 

in
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
by 

th
e
 

fe
d

e
ra

l 
g

o
v

ern
m

en
t, 

b
y

 th
e
 C

ity
 o

f M
ilw

aukee, 
and 

by p
riv

a
te

 rip
a
ria

n
 p

ro
p

e
rty

 o
w

n
ers. 

P
re

v
io

u
sly

, 
m

inim
um

 
w

ater 
d

ep
th

s 
w

ere 
m

ain
tain

ed
 

in
 

M
ilw

aukee 
H

arb
o

r 
b

y
 

d
red

g
in

g
, 

lo
ad

in
g

 th
e
 d

red
g

ed
 m

a
te

ria
ls 

in
to

 sco
w

s, 
and tra

n
sp

o
rtin

g
 th

e
 scow

s 
to

 
a 

sp
e
c
ifie

d
 d

eep
-w

ater p
o

rtio
n

 o
f L

ake M
ich

ig
an

 w
h

ere th
e
 d

red
g

ed
 m

a
te

ria
ls 

w
ere 

re
le

a
se

d
 

and 
allo

w
ed

 
to

 
sin

k
. 

In
 

th
e
 

m
id

-1
9

6
0

's, 
h

o
w

ev
er, 

w
ith

 
an

 
in

c
re

a
sin

g
 aw

aren
ess 

o
f, 

and 
co

n
cern

 o
v

er, 
w

ater 
q

u
a
lity

 p
ro

b
lem

s 
in

 th
e
 G

reat 
L

ak
es, 

th
e
 

d
isp

o
sa

l 
o

f 
d

red
g

ed
 

m
a
te

ria
ls 

in
 

th
e
 

open 
w

aters 
o

f L
ake M

ich
ig

an
 

cam
e 

u
n

d
er 

q
u

e
stio

n
. 

In
 

N
ovem

ber 
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c
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ite
d

 
tim

e 
p
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rio
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c
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isp

o
sa
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in

 
th
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o
p

en
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o

f 
L

ake 
M

ich
ig

an
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p
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se
n

tly
 

p
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h
ib

ite
d

, 
a
lte

rn
a
tiv

e
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lu

tio
n

s 
to

 
th

e
 

p
ro

b
lem

 
o

f 
th

e
 

d
isp

o
sa

l 
o

f 
d

red
g

ed
 

m
a
te

ria
ls 

from
 

th
e
 M

ilw
aukee H

arb
o

r a
re

a
 

m
ust 

b
e 

id
e
n

tifie
d

. 
S

ev
eral 

a
lte

rn
a
­

tiv
e
 

lo
n

g
-term

 d
isp

o
sa

l 
m

ethods 
a
re

 p
re

se
n

tly
 b

ein
g

 in
v

e
stig

a
te

d
 u

n
d

er o
n

g
o

in
g

 
stu

d
ie

s, 
in

c
lu

d
in

g
 

th
e
 

re
e
v

a
lu

a
tio

n
 

by 
th

e
 

C
orp 

o
f 

E
n

g
in

eers 
o

f 
o

p
en

-w
ater 

d
isp

o
sa
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fo

r 
se

le
c
te

d
 

d
red

g
ed
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a
te

ria
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th

e
 

e
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o
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re

 
d

isp
o

sa
l 

s
ite

s
 

u
tiliz
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g
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d

em
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n
stratio

n
 

p
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c
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fu
n

d
ed
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p

a
rt 

u
n

d
er 

th
e
 

fe
d

e
ra
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o
astal 

Z
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ent 
P
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d
isp

o
sa

l 
o

f d
red

g
ed

 m
a
te

ria
ls 

in
 

u
p

lan
d

 areas 
o

ffe
rs 

o
n

e o
th

e
r su

ch
 p

o
te

n
tia

l 
so

lu
tio

n
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T
he 

d
isp

o
sa

l o
f d

red
g

ed
 

m
a
te

ria
ls 

in
 

u
p

lan
d
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m
ay 

b
e 

acco
m

p
lish

ed
 

th
ro

u
g

h
 

d
e
p

o
sitio

n
 

in
 

sp
e
c
ia

l­
p

u
rp

o
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en
g

in
eered

, 
sa

n
ita

ry
 

la
n

d
fills
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th

ro
u

g
h

 
d

e
p

o
sitio

n
 

in
 

c
o

n
v

e
n

tio
n

a
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m
u

ltip
le

-p
u

rp
o

se
, 

sa
n

ita
ry

 
la

n
d

fills; 
o

r th
ro

u
g

h
 th

e
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a
tm

e
n

t o
f 

a
g

ric
u

ltu
ra

l 
o

r o
th

e
r 

lan
d

s w
ith

 th
e
 d

red
g

ed
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a
te

ria
ls 

u
sed

 as 
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s
o

il 
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d
red
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ed

 m
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te
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fin
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u
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in
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 m
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ria
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o
r 

b
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 o
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e
r w

ays. 
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 o
f d
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sin
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f 

d
red
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ed

 
m

a
te

ria
ls 

in
 

u
p

lan
d

 
a
re

a
s, 

h
o

w
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R
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D
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G
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T
h

is 
c
h

a
p

te
r 

sum
m

arizes 
th

e
 

in
v

e
n

to
ry

 
d

a
ta

 
p

e
rtin

e
n

t 
to

 
th

e
 

so
u

n
d

 
e
v

a
lu

a
tio

n
 

o
f 

p
o

te
n

tia
l 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

fo
r 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
. 

In
clu

d
ed

 
w

ith
in

 
th

is
 

c
h

a
p

te
r 

is
 

a 
d

e
fin

itio
n

 
o

f 
th

e
 

lo
g

ic
a
l 

g
eo

g
rap

h
ic 

p
lan

n
in

g
 

u
n

it 
fo

r 
th

e
 

stu
d

y
; 

th
e
 

id
e
n

tific
a
tio

n
 

o
f 

th
e
 

stu
d

y
 

p
lan

n
in

g
 
p

e
rio

d
; 

a 
d

e
sc

rip
tio

n
 

o
f 

th
e
 

m
an-m

ade 
an

d
 

n
a
tu

ra
l 

fe
a
tu

re
s 

o
f 

th
e
 

stu
d

y
 

a
re

a
 

p
e
rtin

e
n

t 
to

 
th

e
 

id
e
n

tific
a
tio

n
 

and 
e
v

a
lu

a
tio

n
 

o
f 

u
p

lan
d

 
d

red
g

ed
 

m
a
te

ria
l 

d
isp

o
sa

l 
s
ite

s
, 

in
c
lu

d
in

g
 

a 
d

e
sc

rip
tio

n
 

o
f 

e
x

istin
g

 
lan

d
 

u
ses 

in
 

th
e
 

R
eg

io
n

 
and 

o
f 

th
e
 

su
p

p
o

rtin
g

 
tra

n
sp

o
rta

tio
n

 
sy

stem
; 

a 
sum

m
ary 

o
f 

th
e
 

re
g

u
la

to
ry

 
fram

ew
ork 

re
la

tin
g

 
to

 
th

e
 

d
isp

o
sa

l 
o

f 
d

red
g

ed
 

m
a
te

ria
ls; 

an
d

 
a 

d
e
sc

rip
tio

n
 

o
f 

th
e
 

co
m

p
o

sitio
n

 
an

d
 

c
h

a
ra

c
te

ristic
s 

o
f b

o
tto

m
 m

a
te

ria
ls 

in
 th

e
 

M
ilw

aukee H
arb

o
r a

re
a
. 

In
 a

d
d

itio
n

 to
 

fo
rm

in
g

 
th

e
 

b
a
sis 

fo
r 

th
is

 
sp

e
c
ific

 
re

p
o

rt 
an

d
 

a
n

a
ly

sis, 
th

is
 

c
h

a
p

te
r 

o
f 

th
e
 

re
p

o
rt 

is
 

in
ten

d
ed

 
to

 
p

ro
v

id
e 

th
e
 

P
o

rt 
o

f M
ilw

aukee 
an

d
 o

th
e
r 

ag
en

cies 
w

ith
 

a 
know

ledge 
o

f 
a
v

a
ila

b
le

 
d

a
ta

 
an

d
 

d
a
ta

 
so

u
rces 

w
h

ich
 

co
u

ld
 

b
e 

u
sed

 in
 th

e
 co

n
d

u
ct o

f m
ore d

e
ta

ile
d

 in
la

n
d

 d
isp

o
sa

l a
re

a
 s

itin
g

 stu
d

ie
s. 

T
H

E
 G

E
O

G
R

A
P

H
IC

 P
L

A
N

N
IN

G
 U

N
IT

 A
N

D
 P

L
A

N
N

IN
G

 P
E

R
IO

D
 

P
lan

n
in

g
 

re
la

tin
g

 
to

 
th

e
 

u
p

lan
d

 
d

isp
o

sa
l 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee H
arb

o
r 

a
re

a
 co

u
ld

 co
n

ceiv
ab

ly
 b

e 
c
a
rrie

d
 o

u
t o

n
 th

e
 b

a
sis 

o
f v

a
rio

u
s 

g
eo

g
rap

h
ic u

n
its, 

in
c
lu

d
in

g
 a

re
a
s 

d
e
fin

e
d

 b
y

 g
o

v
ern

m
en

tal 
ju

risd
ic

tio
n

 su
ch

 as 
c
ity

 o
r co

u
n

ty
 b

o
u

n
d

aries. 
H

ow
ever, 

sin
c
e
 th

e
 u

p
lan

d
 s

ite
s
 

fo
r 

th
e
 d

isp
o

sa
l o

f 
d

red
g

ed
 

m
a
te

ria
ls 

can
 

p
ro

b
ab

ly
 

b
e
st 

b
e 

accom
m

odated 
in

 
m

ore 
ru

ra
l 

a
re

a
s, 

it 
w

ould 
n

o
t 

b
e 

p
ra

c
tic

a
b

le
 

to
 

lim
it 

th
e
 

g
eo

g
rap

h
ic 

e
x

te
n

t 
o

f 
th

is
 

a
n

a
ly

sis 
to

 
th

e
 

C
ity

 
o

f 
M

ilw
aukee, 

o
r 

ev
en

 
to

 
M

ilw
aukee 

C
o

u
n

ty
. 

M
o

reo
v

er, 
th

e
 

m
ajo

r 
lan

d
-b

ased
 tra

n
sp

o
rta

tio
n

 sy
stem

s 
co

m
p

rise 
areaw

id
e 

sy
stem

s 
se

rv
in

g
 th

e
 

la
rg

e
r 

m
e
tro

p
o

lita
n

 
com

plex 
o

f 
so

u
th

e
a
ste

rn
 

W
isco

n
sin

, 
w

h
ich

 
fu

n
c
tio

n
s 

as 
a 

sin
g

le
 

so
cio

eco
n

o
m

ic u
n

it. 

A
cco

rd
in

g
ly

, 
and 

in
 

re
c
o

g
n

itio
n

 
o

f 
th

e
 

su
b

sta
n

tia
l 

d
a
ta

 
b

ase 
a
v

a
ila

b
le

, 
th

e
 

e
n

tire
 

sev
en

-co
u

n
ty

 
S

o
u

th
e
a
ste

rn
 

W
isco

n
sin

 
R

eg
io

n
 

is
 

co
n

sid
ered

 
h

e
re

in
 

to
 

b
e 

th
e
 

b
a
sic

 
g

eo
g

rap
h

ic 
u

n
it 

fo
r 

th
e
 

p
u

rp
o

se 
o

f 
id

e
n

tify
in

g
 

p
o

te
n

tia
l 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

fo
r 

d
red

g
ed

 
m

a
te

ria
l. 

It 
is

 
a
lso

 
reco

g
n

ized
 
th

a
t 

sin
c
e
 tra

n
s­

p
o

rta
tio

n
 c

o
sts 

fo
r 

th
e
 c

a
rta

g
e
 o

f d
red

g
ed

 
m

a
te

ria
ls 

to
 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

d
ep

en
d

 
in

 
p

a
rt 

on 
th

e
 

h
au

l 
d

ista
n

c
e
, 

it 
is 

im
p

o
rtan

t 
to

 
id

e
n

tify
 
p

o
te

n
tia

l 
s
ite

s
 

lo
c
a
te

d
 

as 
c
lo

se
 

as 
p

o
ssib

le
 

to
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

in
 

o
rd

e
r 

to
 

red
u

ce d
isp

o
sa

l c
o

sts. 

A
 p

lan
n

in
g

 
p

e
rio

d
 

o
f 

up 
to

 
th

e
 y

e
a
r 

2000 
h

as 
b

een
 ch

o
sen

 
fo

r 
th

e
 
a
lte

rn
a
tiv

e
s 

p
re

se
n

te
d

. 
H

ow
ever, 

th
e
 se

rv
ic

e
 
life

, 
o

r 
o

p
e
ra

tio
n

a
l 

u
tility

, 
o

f 
th

e
 

d
isp

o
sa

l 
fa

c
ilitie

s
 

is
 

assum
ed 

to
 

b
e 

15 
y

e
a
rs, 

sin
c
e
 

th
e
 

n
eed

 
fo

r 
an

d
 

u
se 

o
f 

th
o

se
 

fa
c
ilitie

s
 

is
 n

o
t 

en
v

isio
n

ed
 
u

n
til 

a
fte

r 
1985. 

A
 p

lan
n

in
g

 
p

e
rio

d
 

o
f 

ab
o

u
t 

20 
y

e
a
rs 

is 
co

n
sid

ered
 

to
 

b
e 

a
p

p
ro

p
ria

te
 

b
ecau

se 
firs

t, 
th

e
 

in
v

o
lv

ed
 

ag
en

cies 
m

ust 
e
ffe

c
tiv

e
ly

 
o

rg
a
n

iz
e
 

o
p

e
ra

tio
n

s 
to

 
m

eet 
d

red
g

ed
 

m
a
te

ria
l 

d
isp

o
sa

l 
n

eed
s 

o
v

er 
a 

reaso
n

ab
le 

fu
tu

re
 

p
e
rio

d
, 

an
d

 
seco

n
d

, 
th

e
re

 
a
re

 
su

b
sta

n
tia

l 
d

a
ta

 
fo

r 
fo

re
c
a
st c

o
n

d
itio

n
s th

ro
u

g
h

 th
e
 y

e
a
r 2000. 
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C
h

a
p

te
r II 

IN
V

E
N

T
O

R
Y

 F
IN

D
IN

G
S

 

T
h

is 
c
h

a
p

te
r 

sum
m

arizes 
th

e
 

in
v

e
n

to
ry

 
d

a
ta

 
p

e
rtin

e
n

t 
to

 
th

e
 

so
u

n
d

 
e
v

a
lu

a
tio

n
 

o
f 

p
o

te
n

tia
l 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

fo
r 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
. 

In
clu

d
ed

 
w

ith
in

 
th

is
 

c
h

a
p

te
r 

is
 

a 
d

e
fin

itio
n

 
o

f 
th

e
 

lo
g

ic
a
l 

g
eo

g
rap

h
ic 

p
lan

n
in

g
 

u
n

it 
fo

r 
th

e
 

stu
d

y
; 

th
e
 

id
e
n

tific
a
tio

n
 

o
f 

th
e
 

stu
d

y
 

p
lan

n
in

g
 
p

e
rio

d
; 

a 
d

e
sc

rip
tio

n
 

o
f 

th
e
 

m
an-m

ade 
an

d
 

n
a
tu

ra
l 

fe
a
tu

re
s 

o
f 

th
e
 

stu
d

y
 

a
re

a
 

p
e
rtin

e
n

t 
to

 
th

e
 

id
e
n

tific
a
tio

n
 

and 
e
v

a
lu

a
tio

n
 

o
f 

u
p

lan
d

 
d

red
g

ed
 

m
a
te

ria
l 

d
isp

o
sa

l 
s
ite

s
, 

in
c
lu

d
in

g
 

a 
d

e
sc

rip
tio

n
 

o
f 

e
x

istin
g

 
lan

d
 

u
ses 

in
 

th
e
 

R
eg

io
n

 
and 

o
f 

th
e
 

su
p

p
o

rtin
g

 
tra

n
sp

o
rta

tio
n

 
sy

stem
; 

a 
sum

m
ary 

o
f 

th
e
 

re
g

u
la

to
ry

 
fram

ew
ork 

re
la

tin
g

 
to

 
th

e
 

d
isp

o
sa

l 
o

f 
d

red
g

ed
 

m
a
te

ria
ls; 

an
d

 
a 

d
e
sc

rip
tio

n
 

o
f 

th
e
 

co
m

p
o

sitio
n

 
an

d
 

c
h

a
ra

c
te

ristic
s 

o
f b

o
tto

m
 m

a
te

ria
ls 

in
 th

e
 

M
ilw

aukee H
arb

o
r a

re
a
. 

In
 a

d
d

itio
n

 to
 

fo
rm

in
g

 
th

e
 

b
a
sis 

fo
r 

th
is

 
sp

e
c
ific

 
re

p
o

rt 
an

d
 

a
n

a
ly

sis, 
th

is
 

c
h

a
p

te
r 

o
f 

th
e
 

re
p

o
rt 

is
 

in
ten

d
ed

 
to

 
p

ro
v

id
e 

th
e
 

P
o

rt 
o

f M
ilw

aukee 
an

d
 o

th
e
r 

ag
en

cies 
w

ith
 

a 
know

ledge 
o

f 
a
v

a
ila

b
le

 
d

a
ta

 
an

d
 

d
a
ta

 
so

u
rces 

w
h

ich
 

co
u

ld
 

b
e 

u
sed

 in
 th

e
 co

n
d

u
ct o

f m
ore d

e
ta

ile
d

 in
la

n
d

 d
isp

o
sa

l a
re

a
 s

itin
g

 stu
d

ie
s. 

T
H

E
 G

E
O

G
R

A
P

H
IC

 P
L

A
N

N
IN

G
 U

N
IT

 A
N

D
 P

L
A

N
N

IN
G

 P
E

R
IO

D
 

P
lan

n
in

g
 

re
la

tin
g

 
to

 
th

e
 

u
p

lan
d

 
d

isp
o

sa
l 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee H
arb

o
r 

a
re

a
 co

u
ld

 co
n

ceiv
ab

ly
 b

e 
c
a
rrie

d
 o

u
t o

n
 th

e
 b

a
sis 

o
f v

a
rio

u
s 

g
eo

g
rap

h
ic u

n
its, 

in
c
lu

d
in

g
 a

re
a
s 

d
e
fin

e
d

 b
y

 g
o

v
ern

m
en

tal 
ju

risd
ic

tio
n

 su
ch

 as 
c
ity

 o
r co

u
n

ty
 b

o
u

n
d

aries. 
H

ow
ever, 

sin
c
e
 th

e
 u

p
lan

d
 s

ite
s
 

fo
r 

th
e
 d

isp
o

sa
l o

f 
d

red
g

ed
 

m
a
te

ria
ls 

can
 

p
ro

b
ab

ly
 

b
e
st 

b
e 

accom
m

odated 
in

 
m

ore 
ru

ra
l 

a
re

a
s, 

it 
w

ould 
n

o
t 

b
e 

p
ra

c
tic

a
b

le
 

to
 

lim
it 

th
e
 

g
eo

g
rap

h
ic 

e
x

te
n

t 
o

f 
th

is
 

a
n

a
ly

sis 
to

 
th

e
 

C
ity

 
o

f 
M

ilw
aukee, 

o
r 

ev
en

 
to

 
M

ilw
aukee 

C
o

u
n

ty
. 

M
o

reo
v

er, 
th

e
 

m
ajo

r 
lan

d
-b

ased
 tra

n
sp

o
rta

tio
n

 sy
stem

s 
co

m
p

rise 
areaw

id
e 

sy
stem

s 
se

rv
in

g
 th

e
 

la
rg

e
r 

m
e
tro

p
o

lita
n

 
com

plex 
o

f 
so

u
th

e
a
ste

rn
 

W
isco

n
sin

, 
w

h
ich

 
fu

n
c
tio

n
s 

as 
a 

sin
g

le
 

so
cio

eco
n

o
m

ic u
n

it. 

A
cco

rd
in

g
ly

, 
and 

in
 

re
c
o

g
n

itio
n

 
o

f 
th

e
 

su
b

sta
n

tia
l 

d
a
ta

 
b

ase 
a
v

a
ila

b
le

, 
th

e
 

e
n

tire
 

sev
en

-co
u

n
ty

 
S

o
u

th
e
a
ste

rn
 

W
isco

n
sin

 
R

eg
io

n
 

is
 

co
n

sid
ered

 
h

e
re

in
 

to
 

b
e 

th
e
 

b
a
sic

 
g

eo
g

rap
h

ic 
u

n
it 

fo
r 

th
e
 

p
u

rp
o

se 
o

f 
id

e
n

tify
in

g
 

p
o

te
n

tia
l 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

fo
r 

d
red

g
ed

 
m

a
te

ria
l. 

It 
is

 
a
lso

 
reco

g
n

ized
 
th

a
t 

sin
c
e
 tra

n
s­

p
o

rta
tio

n
 c

o
sts 

fo
r 

th
e
 c

a
rta

g
e
 o

f d
red

g
ed

 
m

a
te

ria
ls 

to
 

u
p

lan
d

 
d

isp
o

sa
l 

s
ite

s
 

d
ep

en
d

 
in

 
p

a
rt 

on 
th

e
 

h
au

l 
d

ista
n

c
e
, 

it 
is 

im
p

o
rtan

t 
to

 
id

e
n

tify
 
p

o
te

n
tia

l 
s
ite

s
 

lo
c
a
te

d
 

as 
c
lo

se
 

as 
p

o
ssib

le
 

to
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

in
 

o
rd

e
r 

to
 

red
u

ce d
isp

o
sa

l c
o

sts. 

A
 p

lan
n

in
g

 
p

e
rio

d
 

o
f 

up 
to

 
th

e
 y

e
a
r 

2000 
h

as 
b

een
 ch

o
sen

 
fo

r 
th

e
 
a
lte

rn
a
tiv

e
s 

p
re

se
n

te
d

. 
H

ow
ever, 

th
e
 se

rv
ic

e
 
life

, 
o

r 
o

p
e
ra

tio
n

a
l 

u
tility

, 
o

f 
th

e
 

d
isp

o
sa

l 
fa

c
ilitie

s
 

is
 

assum
ed 

to
 

b
e 

15 
y

e
a
rs, 

sin
c
e
 

th
e
 

n
eed

 
fo

r 
an

d
 

u
se 

o
f 

th
o

se
 

fa
c
ilitie

s
 

is
 n

o
t 

en
v

isio
n

ed
 
u

n
til 

a
fte

r 
1985. 

A
 p

lan
n

in
g

 
p

e
rio

d
 

o
f 

ab
o

u
t 

20 
y

e
a
rs 

is 
co

n
sid

ered
 

to
 

b
e 

a
p

p
ro

p
ria

te
 

b
ecau

se 
firs

t, 
th

e
 

in
v

o
lv

ed
 

ag
en

cies 
m

ust 
e
ffe

c
tiv

e
ly

 
o

rg
a
n

iz
e
 

o
p

e
ra

tio
n

s 
to

 
m

eet 
d

red
g

ed
 

m
a
te

ria
l 

d
isp

o
sa

l 
n

eed
s 

o
v

er 
a 

reaso
n

ab
le 

fu
tu

re
 

p
e
rio

d
, 

an
d

 
seco

n
d

, 
th

e
re

 
a
re

 
su

b
sta

n
tia

l 
d

a
ta

 
fo

r 
fo

re
c
a
st c

o
n

d
itio

n
s th

ro
u

g
h

 th
e
 y

e
a
r 2000. 
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T
R

A
N

S
P

O
R

T
A

T
IO

N
 F

A
C

IL
IT

IE
S

 

A
ccess 

to
 

an
d

 e
g

re
ss 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

a
re

 
p

ro
v

id
ed

 
b

y
 

a 
num

ber 
o

f 
freew

ay
 

and 
a
rte

ria
l 

s
tre

e
t 

fa
c
ilitie

s
. 

A
s 

show
n 

on M
ap 

1
, 

IH
 

7
9

4
, 

C
a
rfe

rry
 

D
riv

e, 
E

. 
B

ay 
S

tre
e
t, 

E
. 

L
in

co
ln

 
A

venue, 
and 

S
. 

H
arb

o
r 

D
riv

e 
c
o

n
stitu

te
 

th
e
 

m
ajo

r 
su

rfa
c
e
 

tra
n

sp
o

rta
tio

n
 

fa
c
ilitie

s
 

co
n

n
ectin

g
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

to
 

th
e
 

e
x

te
n

siv
e
 

re
g

io
n

a
l 

a
rte

ria
l 

s
tre

e
t 

an
d

 
highw

ay 
sy

stem
. 

T
he 

e
x

istin
g

 
su

rfa
c
e
 

tra
n

sp
o

rta
tio

n
 

fa
c
ilitie

s
 

in
 

and 
aro

u
n

d
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
, 

th
e
re

fo
re

, 
a
re

 
ad

eq
u

ate 
to

 
p

ro
v

id
e 

fo
r 

th
e
 

read
y

 
tra

n
sp

o
rt 

o
f 

d
red

g
ed

 
m

ate­
ria

ls
 

to
 

u
p

lan
d

 
a
re

a
s 

b
y

 
m

o
to

r tru
c
k

. 
M

ap 
3 

in
d

ic
a
te

s 
th

e
 a

rte
ria

l s
tre

e
t an

d
 

h
ig

h
w

ay
 n

etw
o

rk
 w

ith
in

 th
e
 R

eg
io

n
. 

In
 

a
d

d
itio

n
 

to
 

b
ein

g
 

serv
ed

 
b

y
 

th
e
 

a
rte

ria
l 

s
tre

e
t 

and 
highw

ay 
sy

stem
, 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

is
 

serv
ed

 
b

y
 

th
re

e
 

m
ajo

r 
ra

ilro
a
d

s: 
th

e
 

C
h

icag
o

, 
M

ilw
aukee, 

S
t. 

P
au

l 
&

 
P

a
c
ific

 
R

a
ilro

a
d

 
C

om
pany 

(th
e
 

M
ilw

aukee 
R

o
ad

), 
th

e
 

C
h

icag
o

 
&

 
N

o
rth

 
W

estern
 

T
ra

n
sp

o
rta

tio
n

 
C

om
pany, 

and 
th

e
 

S
oo 

L
in

e 
R

a
ilro

a
d

 
C

om
pany 

th
ro

u
g

h
 

a 
re

c
ip

ro
c
a
l 

sW
itch

in
g

 
ag

reem
en

t 
w

ith
 

th
e
 

M
ilw

aukee 
R

oad. 
C

a
rfe

rry
 

se
rv

ic
e
 

a
c
ro

ss 
L

ake 
M

ich
ig

an
 

o
p

e
ra

te
d

 
b

y
 

th
e
 

G
rand 

T
ru

n
k

 
W

estern
 

R
a
ilro

a
d

 
C

om
pany 

w
as 

d
isc

o
n

tin
u

e
d

 
d

u
rin

g
 

1
9

7
8

, 
an

d
 

th
e
 

la
s
t 

c
a
r fe

rry
 

se
rv

ic
e
 

se
rv

in
g

 
th

e
 

P
o

rt 
o

f 
M

ilw
au

k
ee--o

p
erated

 
b

y
 

th
e
 

C
h

essie 
S

ystem
 

(C
h

esap
eak

e 
&

 
O

hio R
ailw

ay
 C

om
pany) 

b
etw

een
 

M
ilw

aukee 
and 

L
u

d
in

g
to

n
, 

M
ich

ig
an

--en
d

ed
 

d
u

rin
g

 
O

cto
b

er 
1

9
8

0
. 

D
u

rin
g

 
th

e
 

sum
m

er 
seaso

n
 

o
f 

1
9

8
1

, 
th

e
 

S
ta

te
 

o
f 

M
ich

ig
an

 
co

n
­

tra
c
te

d
 w

ith
 th

e
 C

h
essie 

S
ystem

 fo
r 

th
e
 p

ro
v

isio
n

 o
f a

u
to

fe
rry

 se
rv

ic
e
 b

etw
een

 
M

ilw
aukee 

an
d

 L
u

d
in

g
to

n
 u

sin
g

 th
e
 
e
x

istin
g

 c
a
rfe

rry
s 

an
d

 dock 
fa

c
ilitie

s
. 

T
h

is 
p

assen
g

er d
em

o
n

stratio
n

 p
ro

je
c
t, 

h
o

w
ev

er, 
d

id
 n

o
t h

an
d

le 
railw

ay
 fre

ig
h

t 
c
a
rs. 

T
he 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

is
 

a
lso

 
serv

ed
 

b
y

 
ap

p
ro

x
im

ately
 

72 
com

m
on 

c
a
rrie

r 
tru

c
k

in
g

 
co

m
p

an
ies. 

M
ap 

4 
in

d
ic

a
te

s 
th

e
 

com
m

on 
c
a
rrie

r 
railw

ay
 

fre
ig

h
t 

lin
e
s 

w
ith

in
 th

e
 R

eg
io

n
. 

A
s 

o
f 

1
9

8
0

, 
th

e
re

 
w

ere 
23 

a
irp

o
rts 

o
p

en
 

fo
r 

p
u

b
lic

 
u

se 
in

 
th

e
 

R
eg

io
n

. 
O

f 
th

e
se

, 
sev

en
 a

irp
o

rts w
ere p

u
b

lic
ly

 ow
ned 

and 
16 

w
ere p

riv
a
te

ly
 ow

ned. 
C

h
ap

ter 
NR 

1
8

0
.1

3
(3

a) o
f th

e
 W

isco
n

sin
 A

d
m

in
istra

tiv
e
 C

ode s
ta

te
s
 th

a
t: 

N
o 

p
erso

n
 

sh
a
ll 

e
sta

b
lish

, 
c
o

n
stru

c
t, 

o
p

e
ra

te
, 

m
a
in

ta
in

, 
o

r 
p

erm
it 

th
e
 

u
se 

o
f 

p
ro

p
e
rty

 
fo

r 
a 

so
lid

 
w

aste 
lan

d
 

d
isp

o
sa

l 
fa

c
ility

 
w

ith
in

 
1

0
,0

0
0

 
fe

e
t 

o
f 

an
y

 
a
irp

o
rt 

runw
ay, 

u
sed

 
o

r 
p

lan
n

ed
 

to
 

b
e 

u
sed

 
b

y
 

tu
rb

o
je

t 
a
ir­

c
ra

ft, 
o

r 
w

ith
in

 
5

,0
0

0
 

fe
e
t 

o
f 

an
y

 
a
irp

o
rt 

runw
ay 

u
sed

 
o

n
ly

 
by 

p
isto

n
­

ty
p

e 
a
irc

ra
ft 

o
r 

w
ith

in
 

su
ch

 
o

th
e
r 

a
re

a
s 

w
h

ere a 
su

b
sta

n
tia

l 
b

ird
 h

azard
 

to
 

a
irc

ra
ft 

w
ould 

b
e 

c
re

a
te

d
, 

u
n

le
ss 

a 
w

aiv
er 

is
 

g
ra

n
te

d
 

b
y

 
th

e
 

F
e
d

e
ra

l 
A

v
ia

tio
n

 A
d

m
in

istra
tio

n
. 

T
h

is 
re

g
u

la
tio

n
 w

as 
e
sta

b
lish

e
d

 to
 en

su
re th

a
t b

ird
 sp

e
c
ie

s 
th

a
t 

a
re

 
ty

p
ic

a
lly

 
a
ttra

c
te

d
 to

 
and 

g
a
th

e
r 

a
t 

la
n

d
fill 

s
ite

s
 

a
re

 
k

ep
t 

aw
ay 

from
 

a
irp

o
rt 

tra
ffic

 
p

a
tte

rn
s 

an
d

 
ap

p
ro

ach
in

g
 an

d
 d

e
p

a
rtin

g
 a

irc
ra

ft. 
A

irc
ra

ft 
c
o

llisio
n

 w
ith

 b
ird

s 
m

ay 
cau

se 
se

rio
u

s 
a
c
c
id

e
n

ts. 
T

u
rb

o
-p

o
w

ered
 

a
irc

ra
ft 

a
re

 
p

a
rtic

u
la

rly
 

su
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p
e
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p
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 b
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c
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p
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b
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b
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p
e
rc

e
n

t, 
w

as 
d

red
g

ed
 

fo
r 

m
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b
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Chapter III 

UPLAND DISPOSAL OPTIONS 

This chapter evaluates alternatives for disposing of dredged materials in 
upland areas. Specifically, the following four alternatives are examined: 
the disposal of dredgings in a special-purpose landfill or lagoon; the 
disposal of dredgings in a general refuse sanitary landfill; the surface 
spreading of dredgings on agricultural lands; and the use of dredgings as 
a fill material. 

As previously noted, the materials required to be dredged from the Milwaukee 
Harbor at the present time are generally classified as heavily polluted, 
which limits their current potential for productive uses. However, it is 
anticipated that proposed water pollution abatement measures may result in 
the improvement of the quality of the sediments deposited in the harbor 
area over time. It is also possible that selective dredging to provide for 
segregation of the dredged materials may result in the generation of some 
dredged materials which would be classified as unpolluted. Because there 
is a possibility for improved quality, information has been provided herein 
on upland disposal methods which in some caSes may be prohibited if the 
materials dredged are heavily polluted. 

USE OF A LANDFILL OR LAGOON DESIGNED 
EXCLUSIVELY FOR DREDGED MATERIAL DISPOSAL 

The alternative calling for the disposal of dredged materials in a secure 
landfill or lagoon designed to meet all needed environmental protection 
measures offers particular advantages for dealing with dredged materials 
classified as polluted. Two options can be considered: a sanitary landfill and 
a lagoon system. 

Sanitary landfilling is an engineered method of disposing of solid wastes on 
land in a manner that minimizes environmental hazards and nuisances. Various 
engineering modifications may be applied in the development of an environ­
mentally safe sanitary landfill for the disposal of materials which are 
considered to present potential environmental problems. Limiting the types of 
materials to be landfilled can have advantages, including the enhanced ability 
to predict leachate generation rates and character; the ability to specifi­
cally design the landfill for a well-defined and relatively uniform material; 
and the ability to operate equipment and to follow procedures which are 
specially designed to handle the specific type of material. 

Landfills are generally constructed as one of four types or modifications of 
those types: 1) a natural attenuation landfill, 2) a zone of saturation 
landfill, 3) a clay-lined landfill, and 4) a shallow lift landfill. The type 
of construction will depend upon the site details and the quantity and quality 
of the dredged material. Illustrations of these four landfill types are 
provided in Figure 2. 

The natural attenuation landfill is one constructed over natural in-place 
soils in such a way that a very limited amount of leachate is generated; upon 
leaving the landfill structure, the leachate is essentially treated and 
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d
le 

o
f 

th
e
 

o
u

te
r 

h
arb

o
r 

n
ear 

th
e
 

m
o

o
rin

g
 
slip

s 
to

 
54 p

e
rc

e
n

t 
a
t 

th
e
 

ju
n

c
tio

n
 o

f th
e
 

in
n

e
r 

and o
u

te
r h

a
rb

o
rs. 

T
ab

le 8 
a
lso

 
in

d
ic

a
te

d
 th

a
t 

th
e
 to

ta
l 

n
itro

g
e
n

 
and 

to
ta

l 
p

h
o

sp
h

o
ru

s 
co

n
ten

t 
o

f 
th

e
 

b
o

tto
m

 
sed

im
en

ts 
w

as, 
in

 
a
ll 

sam
p

les, 
le

ss 
th

an
 

o
n

e
-h

a
lf 

o
f 

1 p
e
rc

e
n

t. 
B

ased 
upon 

th
e
se

 
d

a
ta

, 
it 

m
ay 

b
e 

co
n

clu
d

ed
 

th
a
t 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
a
re

a
 

w
ould 

h
av

e 
g

re
a
te

r 
a
p

p
lic

a
tio

n
 

as 
a 

s
o

il 
c
o

n
d

itio
n

e
r 

th
a
n

 
as 

a 
s
o

il 
fe

rtiliz
e
r 

in
 

a
g

ric
u

ltu
ra

l 
lan

d
s 

in
 

so
u

th
e
a
ste

rn
 

W
isco

n
sin

. 
H

ow
ever, 

as 
n

o
ted

 
e
a
rlie

r, 
b

ecau
se 

o
f 

th
e
 

h
ig

h
 

c
o

n
c
e
n

tra
tio

n
s 

o
f 

h
eav

y
 

m
etals 

p
re

se
n

tly
 

in
 

th
e
 

b
o

tto
m

 
sed

im
en

ts 
in

 th
e
 
h

a
rb

o
r, 

it 
is

 
p

ro
b

ab
le 

th
a
t 

fu
tu

re
 

d
red

g
ed

 m
a
te

ria
ls w

ould b
e 

a
c
c
e
p

ta
b

le
 

fo
r 

a
g

ric
u

ltu
ra

l 
sp

read
in

g
 

p
u

rp
o

ses 
o

n
ly

 
if

 
th

e
 

c
o

n
c
e
n

tra
tio

n
s 

o
f 

co
n

tam
in

an
ts 

h
av

e 
b

een
 

red
u

ced
 

an
d

 
th

e
 

s
u

ita
b

ility
 
o

f 
th

e
 

m
a
te

ria
ls 

fo
r 

th
is 

reu
se h

as 
b

een
 c

le
a
rly

 
e
sta

b
lish

e
d

 
by 

docum
ented 

sam
p

lin
g

 
stu

d
ie

s. 
T

h
e
re

fo
re

, 
if

 
th

e
 

h
eav

y
 

m
etal 

c
o

n
c
e
n

tra
tio

n
s 

in
 

th
e
se

 
sed

im
en

ts 
a
re

 
red

u
ced

 
in

 
th

e
 

fu
tu

re
, 

th
en

 
a
g

ric
u

ltu
ra

l 
sp

read
in

g
 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

fro
m

· th
e
 

M
ilw

aukee 
H

arb
o

r m
ay b

e a v
ia

b
le

 d
isp

o
sa

l a
lte

rn
a
tiv

e
. 
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ria
ls 
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re

 
co

m
p

rised
 

o
f 

a 
v

ary
in

g
 

m
ix

tu
re 

o
f 

san
d

, 
s
ilt, 

and 
c
la

y
 

p
a
rtic

le
s. 

S
uch m

a
te

ria
ls h

av
e b

een
 

su
c
c
e
ssfu

lly
 

a
p

p
lie

d
 

in
 

v
a
rio

u
s 

c
o

n
stru

c
­

tio
n

 
p

ro
je

c
ts 

acro
ss 

th
e
 

co
u

n
try

. 
S

uch 
u

ses 
fo

r 
d

red
g

ed
 

m
a
te

ria
ls 

h
av

e 
in

clu
d

ed
 

b
each

 
n

o
u

rish
m

en
t, 

sh
o

re 
p

ro
te

c
tio

n
, 

b
reak

w
ater 

c
o

n
stru

c
tio

n
, 

and 
w

ild
life

 
h

a
b

ita
t 

d
ev

elo
p

m
en

t. 
A

lso
, 

d
red

g
ed

 
rtlaterials 

can
 

se
rv

e
 

as 
f
ill 

fo
r 

th
e
 

reclam
atio

n
 o

r re
h

a
b

ilita
tio

n
 o

f san
d

 and g
ra

v
e
l p

its
, 

and 
as 

f
ill 

fo
r 

th
e
 

c
o

n
stru

c
tio

n
 

o
f 

roadw
ays 

and 
a
irp

o
rt 

ru
n

w
ay

s. 
T

he 
p

ro
d

u
c
tiv

e
 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
l is d

ep
en

d
en

t upon th
e
 co

m
p

o
sitio

n
 and q

u
a
lity

 o
f th

e
 m

a
te

ria
l. 

D
redged 

m
a
te

ria
ls 

h
av

e 
b

een
 

u
sed

 
fo

r 
c
re

a
tin

g
 

o
r 

en
h

an
cin

g
 

re
c
re

a
tio

n
a
l 

fa
c
ilitie

s
 

su
ch

 
as 

g
o

lf 
c
o

u
rse

s, 
te

n
n

is 
c
o

u
rts, 

and 
b

a
se

b
a
ll 

fie
ld

s. 
A

n 
exam

ple 
o

f 
su

ch
 

a
p

p
lic

a
tio

n
 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

is 
th

e
 

E
ast 

P
otom

ac 
P

ark
 

in
 

W
ash

in
g

to
n

, 
D

. 
C

. 
D

redged 
m

a
te

ria
l 

w
as 

a
lso

 u
sed

 
in

 th
e
 c

o
n

stru
c
tio

n
 o

f G
ran

t 
P

ark
 

in
 

C
h

icag
o

, 
Illin

o
is

. 
P

e
lic

a
n

 
Isla

n
d

 
in

 
G

alv
esto

n
, 

T
ex

as, 
is

 
a 

d
red

g
ed

 
m

a
te

ria
l 

d
isp

o
sa

l 
s
ite

 
w

h
ich

 
c
o

n
ta

in
s 

n
o

t 
o

n
ly

 
re

c
re

a
tio

n
a
l 

lan
d

 
u

se
s, 

b
u

t 
a
lso

 p
o

rt te
rm

in
a
ls, 

m
an

u
factu

rin
g

 
lan

d
 

u
se

s, 
co

m
m

ercial 
o

ffic
e
s, 

a 
sh

ip
y

a
rd

, 
and a c

o
lle

g
e
. 

D
redged 

m
a
te

ria
ls 

h
av

e 
a
lso

 
b

een
 

u
sed

 
as 

com
m

on 
f
ill 

m
a
te

ria
l 

fo
r 

highw
ay 

c
o

n
stru

c
tio

n
 

in
 

C
a
lifo

rn
ia

, 
G

eo
rg

ia, 
P

en
n

sy
lv

an
ia, 

and 
T

ex
as. 

F
ill 

is
 

u
sed

 
c
h

ie
fly

 
fo

r 
highw

ay 
c
o

n
stru

c
tio

n
, 

sin
c
e
 

sta
n

d
a
rd

 a
rte

ria
l 

fa
c
ilitie

s
 

n
o

rm
ally

 
conform

 
to

 
th

e
 

e
x

istin
g

 
g

rad
e 

o
f 

th
e
 

n
a
tu

ra
l 

te
rra

in
, 

and 
th

e
re

fo
re

 
in

c
lu

d
e
 

o
n

ly
 

lim
ite

d
 

u
se 

o
f 

c
u

t-a
n

d
-fill 

te
c
h

n
iq

u
e
s. 

T
he 

p
rin

c
ip

a
l 

u
se 

o
f 

f
ill 

in
 

n
o

rm
al 

highw
ay c

o
n

stru
c
tio

n
 in

 so
u

th
e
a
ste

rn
 W

isco
n

sin
 w

ould b
e 

in
 th

e
 b

u
ild

in
g

 
o

f 
o

v
erp

asses. 
U

nder 
th

e
 

SE
W

R
PC

-adopted 
tra

n
sp

o
rta

tio
n

 
p

la
n

, 
as 

am
ended 

in
 

1981, 
ap

p
ro

x
im

ately
 41 

a
d

d
itio

n
a
l m

iles 
o

f 
freew

ay
 
fa

c
ilitie

s
 

a
re

 p
ro

p
o

sed
 
fo

r 
c
o

n
stru

c
tio

n
 in

 th
e
 R

eg
io

n
 by th

e
 y

ear 2000. 

A
n

o
th

er 
p

ro
je

c
t 

illu
s
tra

tin
g

 
th

e
 

p
o

te
n

tia
l 

fo
r 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

as 
a 

f
ill 

is
 

th
e
 

L
ake 

M
ich

ig
an

 
sh

o
re

lin
e
 

sta
b

iliz
a
tio

n
 

stu
d

y
 

co
n

d
u

cted
 

b
y

 
th

e
 

M
ilw

aukee 
C

ounty 
P

ark
 

C
om

m
ission 

in
 

1979 
and 

1980. 
T

h
is 

stu
d

y
 

fo
cu

sed
 

on 
a
lte

rn
a
tiv

e
 m

ethods 
o

f sta
b

iliz
in

g
 ab

o
u

t 
3

.5
 

m
iles 

o
f 

L
ake 

M
ich

ig
an

 
sh

o
re

lin
e
 

from
 

th
e
 

m
outh 

o
f 

O
ak 

C
reek

 
in

 
th

e
 

C
ity

 
o

f 
S

o
u

th
 

M
ilw

aukee 
so

u
th

 
to

 
O

akw
ood 

R
oad 

in
 th

e
 C

ity
 o

f O
ak 

C
reek

. 
A

lth
o

u
g

h
 n

o
t 

an
 u

p
lan

d
 u

se sin
c
e
 th

e
 f

ill w
ould 

b
e 

u
sed

 
m

ain
ly

 
fo

r 
sh

o
re

lin
e
 

sta
b

iliz
a
tio

n
, 

th
is

 
p

ro
je

c
t 

d
o

es 
illu

s
tra

te
 

th
e
 

la
rg

e
 

am
ounts 

o
f 

f
ill 

m
a
te

ria
ls 

th
a
t 

co
u

ld
 b

e 
n

eed
ed

 
in

 
th

is
 

ty
p

e 
o

f 
p

ro
je

c
t. 

T
h

ree 
a
lte

rn
a
tiv

e
 p

lan
s w

ere d
ev

elo
p

ed
, 

w
ith

 th
e
 

am
ount 

o
f f

ill 
n

eed
ed

 
ran

g
in

g
 

from
 5

.5
 m

illio
n

 to
 14 m

illio
n

 cu
b

ic y
a
rd

s. 

T
he 

u
se o

f d
red

g
ed

 m
a
te

ria
ls 

from
 
th

e
 M

ilw
aukee 

H
arb

o
r 

a
re

a
 

as 
a 

c
o

n
stru

c
tio

n
 

m
a
te

ria
l 

m
ay 

b
e 

a 
p

o
te

n
tia

lly
 

v
ia

b
le

, 
p

a
rtia

l 
lo

n
g

-term
 

so
lu

tio
n

 
to

 
th

e
 

d
isp

o
sa

l 
o

f 
a 

p
o

rtio
n

 
o

f 
som

e 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r. 
H

ow
ever, 

it 
is 

n
o

t 
ex

p
ected

 
th

a
t 

th
is 

w
ill 

b
e 

a 
to

ta
l so

lu
tio

n
 ow

ing 
to

 th
e
 
in

te
rm

itte
n

t n
eed

 
fo

r 
su

ch
 m

a
te

ria
ls, 

an
d

 th
e
 

fa
c
t 

th
a
t p

o
rtio

n
s 

o
f th

e
 

d
red

g
ed

 
m

a
te

ria
l 

w
ould 

b
e 

u
n

su
ita

b
le

 
fo

r 
u

se 
in

 
c
o

n
stru

c
tio

n
. 

M
o

reo
v

er, 
th

e
 

g
la

c
ia

l 
g

eo
lo

g
y

 
o

f 
th

e
 

R
eg

io
n

 
a
ffo

rd
s 

an 
ab

u
n

d
an

t 
su

p
p

ly
 
o

f 
san

d
 

and 
g

ra
v

e
l 

from
 e

x
istin

g
 m

in
eral e

x
tra

c
tio

n
 o

p
e
ra

tio
n

s lo
c
a
te

d
 acro

ss th
e
 e

n
tire

 R
eg

io
n

. 

In
 

num
erous 

situ
a
tio

n
s, 

th
e
 

a
p

p
lic

a
tio

n
 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

h
as 

p
ro

v
id

ed
 

fo
r 

th
e
 

d
ev

elo
p

m
en

t 
o

r 
enhancem

ent 
o

f 
te

rre
s
tria

l 
and 

a
q

u
a
tic

 
w

ild
life

 
h

a
b

ita
t. 

O
ften

, 
th

e
se

 
s
ite

s
 

w
ere 

ch
o

sen
 

fo
r 

ease 
o

f 
tra

n
sp

o
rt 

o
f 

d
red

g
ed

 m
a
te

ria
ls 

o
r 

o
th

e
r 

circu
m

stan
ces 

th
a
t m

ade 
them

 
eco

n
o

m
ically

 
and 

te
c
h

n
ic

a
lly

 
d

e
sira

b
le

 
fo

r 
sp

o
il 

d
isp

o
sa

l. 
H

ow
ever, 

som
e 

d
isp

o
sa

l 
areas 

h
av

e 
b

een
 

d
esig

n
ed

 
to

 
im

prove 
e
x

istin
g

 
h

a
b

ita
t 

o
r 

c
re

a
te

 
a
d

d
itio

n
a
l 

p
ro

d
u

c
tiv

e
 

areas 
fo

r 
w

ild
life

. 
A

s 
is
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b
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d
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ch
 

a
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o
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d
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g
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te
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E
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P
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D
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d
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c
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b
u

t 
a
lso

 p
o

rt te
rm

in
a
ls, 

m
an

u
factu

rin
g

 
lan

d
 

u
se

s, 
co

m
m

ercial 
o

ffic
e
s, 

a 
sh

ip
y

a
rd

, 
and a c
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g
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D
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c
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and 
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ill 
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c
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ie
fly

 
fo

r 
highw

ay 
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stru
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n
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sin
c
e
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rte

ria
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e
 

e
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rra

in
, 

and 
th

e
re

fo
re

 
in

c
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o
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c
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c
h

n
iq

u
e
s. 
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p
rin

c
ip

a
l 

u
se 

o
f 

f
ill 

in
 

n
o

rm
al 

highw
ay c

o
n

stru
c
tio

n
 in

 so
u

th
e
a
ste

rn
 W

isco
n

sin
 w

ould b
e 

in
 th

e
 b

u
ild

in
g

 
o

f 
o

v
erp

asses. 
U

nder 
th

e
 

SE
W

R
PC

-adopted 
tra

n
sp

o
rta

tio
n

 
p

la
n

, 
as 

am
ended 

in
 

1981, 
ap

p
ro

x
im

ately
 41 

a
d

d
itio

n
a
l m

iles 
o

f 
freew

ay
 
fa

c
ilitie

s
 

a
re

 p
ro

p
o

sed
 
fo

r 
c
o

n
stru

c
tio

n
 in

 th
e
 R

eg
io

n
 by th

e
 y

ear 2000. 

A
n

o
th

er 
p

ro
je

c
t 

illu
s
tra

tin
g

 
th

e
 

p
o

te
n

tia
l 

fo
r 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

as 
a 

f
ill 

is
 

th
e
 

L
ake 

M
ich

ig
an

 
sh

o
re

lin
e
 

sta
b

iliz
a
tio

n
 

stu
d

y
 

co
n

d
u

cted
 

b
y

 
th

e
 

M
ilw

aukee 
C

ounty 
P

ark
 

C
om

m
ission 

in
 

1979 
and 

1980. 
T

h
is 

stu
d

y
 

fo
cu

sed
 

on 
a
lte

rn
a
tiv

e
 m

ethods 
o

f sta
b

iliz
in

g
 ab

o
u

t 
3

.5
 

m
iles 

o
f 

L
ake 

M
ich

ig
an

 
sh

o
re

lin
e
 

from
 

th
e
 

m
outh 

o
f 

O
ak 

C
reek

 
in

 
th

e
 

C
ity

 
o

f 
S

o
u

th
 

M
ilw

aukee 
so

u
th

 
to

 
O

akw
ood 

R
oad 

in
 th

e
 C

ity
 o

f O
ak 

C
reek

. 
A

lth
o

u
g

h
 n

o
t 

an
 u

p
lan

d
 u

se sin
c
e
 th

e
 f

ill w
ould 

b
e 

u
sed

 
m

ain
ly

 
fo

r 
sh

o
re

lin
e
 

sta
b

iliz
a
tio

n
, 

th
is

 
p

ro
je

c
t 

d
o

es 
illu

s
tra

te
 

th
e
 

la
rg

e
 

am
ounts 

o
f 

f
ill 

m
a
te

ria
ls 

th
a
t 

co
u

ld
 b

e 
n

eed
ed

 
in

 
th

is
 

ty
p

e 
o

f 
p

ro
je

c
t. 

T
h

ree 
a
lte

rn
a
tiv

e
 p

lan
s w

ere d
ev

elo
p

ed
, 

w
ith

 th
e
 

am
ount 

o
f f

ill 
n

eed
ed

 
ran

g
in

g
 

from
 5

.5
 m

illio
n

 to
 14 m

illio
n

 cu
b

ic y
a
rd

s. 

T
he 

u
se o

f d
red

g
ed

 m
a
te

ria
ls 

from
 
th

e
 M

ilw
aukee 

H
arb

o
r 

a
re

a
 

as 
a 

c
o

n
stru

c
tio

n
 

m
a
te

ria
l 

m
ay 

b
e 

a 
p

o
te

n
tia

lly
 

v
ia

b
le

, 
p

a
rtia

l 
lo

n
g

-term
 

so
lu

tio
n

 
to

 
th

e
 

d
isp

o
sa

l 
o

f 
a 

p
o

rtio
n

 
o

f 
som

e 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r. 
H

ow
ever, 

it 
is 

n
o

t 
ex

p
ected

 
th

a
t 

th
is 

w
ill 

b
e 

a 
to

ta
l so

lu
tio

n
 ow

ing 
to

 th
e
 
in

te
rm

itte
n

t n
eed

 
fo

r 
su

ch
 m

a
te

ria
ls, 

an
d

 th
e
 

fa
c
t 

th
a
t p

o
rtio

n
s 

o
f th

e
 

d
red

g
ed

 
m

a
te

ria
l 

w
ould 

b
e 

u
n

su
ita

b
le

 
fo

r 
u

se 
in

 
c
o

n
stru

c
tio

n
. 

M
o

reo
v

er, 
th

e
 

g
la

c
ia

l 
g

eo
lo

g
y

 
o

f 
th

e
 

R
eg

io
n

 
a
ffo

rd
s 

an 
ab

u
n

d
an

t 
su

p
p

ly
 
o

f 
san

d
 

and 
g

ra
v

e
l 

from
 e

x
istin

g
 m

in
eral e

x
tra

c
tio

n
 o

p
e
ra

tio
n

s lo
c
a
te

d
 acro

ss th
e
 e

n
tire

 R
eg

io
n

. 

In
 

num
erous 

situ
a
tio

n
s, 

th
e
 

a
p

p
lic

a
tio

n
 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

h
as 

p
ro

v
id

ed
 

fo
r 

th
e
 

d
ev

elo
p

m
en

t 
o

r 
enhancem

ent 
o

f 
te

rre
s
tria

l 
and 

a
q

u
a
tic

 
w

ild
life

 
h

a
b

ita
t. 

O
ften

, 
th

e
se

 
s
ite

s
 

w
ere 

ch
o

sen
 

fo
r 

ease 
o

f 
tra

n
sp

o
rt 

o
f 

d
red

g
ed

 m
a
te

ria
ls 

o
r 

o
th

e
r 

circu
m

stan
ces 

th
a
t m

ade 
them

 
eco

n
o

m
ically

 
and 

te
c
h

n
ic

a
lly

 
d

e
sira

b
le

 
fo

r 
sp

o
il 

d
isp

o
sa

l. 
H

ow
ever, 

som
e 

d
isp

o
sa

l 
areas 

h
av

e 
b

een
 

d
esig

n
ed

 
to

 
im

prove 
e
x

istin
g

 
h

a
b

ita
t 

o
r 

c
re

a
te

 
a
d

d
itio

n
a
l 

p
ro

d
u

c
tiv

e
 

areas 
fo

r 
w

ild
life

. 
A

s 
is

 



d
isc

u
sse

d
 in

 C
h

ap
ter 

IV
, 

econom
ic 

and en
v

iro
n

m
en

tal 
c
o

n
sid

e
ra

tio
n

s 
m

ake 
u

se o
f 

se
le

c
tio

n
 c

rite
ria

, 
an

 
im

p
o

rtan
t 

asp
ect 

in
 

ch
o

o
sin

g
 

fu
tu

re
 

d
isp

o
sa

l 
areas 

an
d

 
th

e
 ty

p
e o

f m
a
te

ria
l w

h
ich

 can
 b

e u
sed

 a
t 

su
ch

 s
ite

s
. 

P
o

te
n

tia
l d

isp
o

sa
l 

areas 
lo

c
a
te

d
 n

ex
t 

to
 

e
x

istin
g

 
w

ild
life

 
h

a
b

ita
t 

m
ay 

su
p

p
ly

 
a 

n
eed

ed
 
h

a
b

ita
t 

com
po­

n
e
n

t, 
su

ch
 

as 
a
d

d
itio

n
a
l 

n
e
stin

g
 

co
v

er 
o

r 
feed

in
g

 
a
re

a
s, 

w
h

ich
 

co
u

ld
 

b
e 

la
c
k

in
g

 
in

 
th

e
 

a
d

ja
c
e
n

t 
e
x

istin
g

 
a
re

a
. 

T
he 

in
d

ig
en

o
u

s 
p

la
n

ts 
and 

an
im

als 
on 

and 
a
d

ja
c
e
n

t 
to

 
a 

p
ro

p
o

sed
 

d
isp

o
sa

l 
s
ite

 
sh

o
u

ld
 

a
lso

 
b

e 
ev

alu
ated

 as 
p

a
rt o

f 
th

e
 

d
isp

o
sa

l 
s
ite

 
se

le
c
tio

n
 
c
rite

ria
. 

K
now

ledge 
o

f 
e
x

istin
g

 
p

la
n

t 
sp

e
c
ie

s 
on 

o
r 

a
d

ja
c
e
n

t 
to

 
th

e
 

p
o

te
n

tia
l 

d
isp

o
sa

l 
s
ite

 
w

ill 
fa

c
ilita

te
 

th
e
 

se
le

c
tio

n
 

o
f 

p
la

n
t 

sp
e
c
ie

s 
to

 
b

e 
e
sta

b
lish

e
d

 
on 

th
e
 
s
ite

 
and 

th
e
 

sp
e
c
ie

s 
o

f 
w

ild
life

 
fo

r 
w

h
ich

 th
e
 p

o
te

n
tia

l h
a
b

ita
t im

provem
ent is

 d
esig

n
ed

. 

In
 sum

m
ary, 

it 
ap

p
ears 

th
a
t 

th
e
 u

se o
f d

red
g

ed
 m

a
te

ria
ls 

as 
a 

f
ill 

fo
r v

a
rio

u
s 

ty
p

es 
o

f 
p

ro
je

c
ts 

in
 

u
p

lan
d

 
a
re

a
s, 

su
ch

 
as 

re
c
re

a
tio

n
 

lan
d

 
en

h
an

cem
en

t, 
w

ild
life

 
h

a
b

ita
t, 

o
r 

lig
h

t 
in

d
u

stry
 

d
ev

elo
p

m
en

t, 
h

as 
th

e
 

p
o

te
n

tia
l 

to
 

b
e 

a 
v

ia
b

le
 
a
lte

rn
a
tiv

e
 
fo

r 
d

red
g

ed
 m

a
te

ria
l 

d
isp

o
sa

l. 
H

ow
ever, 

th
e
 

p
o

te
n

tia
l 

u
ses 

and 
s
ite

 
c
o

n
d

itio
n

s 
a
re

 
so

 
v

a
rie

d
 

th
a
t 

each
 

u
se 

w
ould 

n
eed

 
to

 
b

e 
e
v

a
lu

a
te

d
 

w
ith

 re
sp

e
c
t to

 fe
a
s
ib

ility
 o

n
 a case-b

y
-case b

a
sis. 

C
O

N
C

L
U

S
IO

N
 

B
ased upon th

e
 above d

isc
u

ssio
n

, 
it 

ap
p

ears 
th

a
t 

a
ll o

f th
e
 o

p
tio

n
s 

co
n

sid
ered

 
h

av
e 

p
o

te
n

tia
l 

as 
a 

d
isp

o
sa

l 
m

ethod 
fo

r 
a
t 

le
a
st 

a 
p

o
rtio

n
 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l. 

T
he 

econom
ic 

and 
en

v
iro

n
m

en
tal 

c
o

sts 
o

f 
th

e
se

 
a
lte

rn
a
tiv

e
s 

a
re

 
fu

rth
e
r e

v
a
lu

a
te

d
 in

 C
h

ap
ters 

IV
 and V

. 
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p
e o

f m
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 can
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su
ch
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ite
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P
o

te
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tia
l d

isp
o

sa
l 
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lo

c
a
te

d
 n

ex
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to
 

e
x

istin
g

 
w

ild
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h

a
b

ita
t 

m
ay 

su
p

p
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a 

n
eed
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h

a
b

ita
t 

com
po­

n
e
n

t, 
su

ch
 

as 
a
d

d
itio

n
a
l 

n
e
stin

g
 

co
v

er 
o

r 
feed

in
g

 
a
re

a
s, 

w
h

ich
 

co
u

ld
 

b
e 

la
c
k

in
g

 
in

 
th

e
 

a
d

ja
c
e
n

t 
e
x

istin
g

 
a
re

a
. 

T
he 

in
d

ig
en

o
u

s 
p

la
n

ts 
and 

an
im

als 
on 

and 
a
d

ja
c
e
n

t 
to

 
a 

p
ro

p
o

sed
 

d
isp

o
sa

l 
s
ite

 
sh

o
u

ld
 

a
lso

 
b

e 
ev

alu
ated

 as 
p

a
rt o

f 
th

e
 

d
isp

o
sa

l 
s
ite

 
se

le
c
tio

n
 
c
rite

ria
. 

K
now

ledge 
o

f 
e
x

istin
g

 
p

la
n

t 
sp

e
c
ie

s 
on 

o
r 

a
d

ja
c
e
n
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to

 
th

e
 

p
o

te
n

tia
l 

d
isp

o
sa

l 
s
ite

 
w

ill 
fa

c
ilita

te
 

th
e
 

se
le

c
tio

n
 

o
f 

p
la

n
t 

sp
e
c
ie

s 
to

 
b

e 
e
sta

b
lish

e
d

 
on 

th
e
 
s
ite

 
and 

th
e
 

sp
e
c
ie

s 
o

f 
w

ild
life

 
fo

r 
w

h
ich

 th
e
 p

o
te

n
tia

l h
a
b

ita
t im

provem
ent is

 d
esig

n
ed

. 

In
 sum

m
ary, 

it 
ap

p
ears 

th
a
t 

th
e
 u

se o
f d

red
g

ed
 m

a
te

ria
ls 

as 
a 

f
ill 

fo
r v

a
rio

u
s 

ty
p

es 
o

f 
p

ro
je

c
ts 

in
 

u
p

lan
d

 
a
re

a
s, 

su
ch

 
as 

re
c
re

a
tio

n
 

lan
d

 
en

h
an

cem
en

t, 
w

ild
life

 
h

a
b

ita
t, 

o
r 

lig
h

t 
in

d
u

stry
 

d
ev

elo
p

m
en

t, 
h

as 
th

e
 

p
o

te
n

tia
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to
 

b
e 

a 
v

ia
b

le
 
a
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rn
a
tiv

e
 
fo

r 
d

red
g

ed
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a
te

ria
l 

d
isp

o
sa

l. 
H

ow
ever, 

th
e
 

p
o

te
n

tia
l 

u
ses 

and 
s
ite

 
c
o

n
d

itio
n

s 
a
re

 
so

 
v

a
rie

d
 

th
a
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each
 

u
se 

w
ould 

n
eed

 
to

 
b
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e
v

a
lu

a
te

d
 

w
ith

 re
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e
c
t to

 fe
a
s
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ility
 o

n
 a case-b

y
-case b

a
sis. 

C
O

N
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B
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 above d

isc
u
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, 
it 
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p
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a
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e
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p
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d
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a
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o
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o
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d
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g
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v
iro

n
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e
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e
s 

a
re
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e
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v
a
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a
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C
h

a
p

te
r IV

 

S
IT

IN
G

 A
N

A
L

Y
S

IS
 

F
O

R
 

U
P

L
A

N
D

 D
IS

P
O

S
A

L
 O

F
 D

R
E

D
G

E
D

 M
A

T
E

R
IA

L
 

IN
T

R
O

D
U

C
T

IO
N

 

P
o

te
n

tia
lly

 fe
a
sib

le
 m

ethods 
fo

r 
th

e
 d

isp
o

sa
l 

o
f 

m
a
te

ria
ls 

from
 

th
e
 

M
ilw

aukee 
H

arb
o

r as d
isc

u
sse

d
 in

 C
h

ap
ter III o

f th
is

 re
p

o
rt a

re
 as fo

llo
w

s: 

1
. 

D
isp

o
sal 

in
 

a 
new

 
la

n
d

fill 
o

r 
lag

o
o

n
 sp

e
c
ia

lly
 d

esig
n

ed
 

an
d

 e
x

c
lu

siv
e
ly

 
u

sed
 fo

r d
red

g
ed

 m
a
te

ria
ls. 

2
. 

D
isp

o
sal 

in
 an

 e
x

istin
g

 o
r new

 
g

e
n

e
ra

l 
re

fu
se

 sa
n

ita
ry

 la
n

d
fill, 

jo
in

tly
 

w
ith

 
o

th
e
r 

so
lid

 
w

astes. 
T

h
is 

a
lte

rn
a
tiv

e
 

in
c
lu

d
e
s 

th
e
 

p
o

te
n

tia
l 

fo
r 

u
se 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l 

fo
r 

d
a
ily

 
co

v
er 

and 
o

th
e
r 

b
e
n

e
fic

ia
l 

u
ses 

in
 la

n
d

fills
. 

3
. 

S
u

rface a
p

p
lic

a
tio

n
 on lan

d
 as a s

o
il c

o
n

d
itio

n
e
r. 

4
. 

U
se 

as 
a 

f
ill 

m
a
te

ria
l 

fo
r 

h
ig

h
w

ay
s, 

lig
h

t 
in

d
u

stria
l 

o
r 

co
m

m
ercial 

co
m

p
lex

es, 
re

c
re

a
tio

n
 la

n
d

, 
and w

ild
life

 h
a
b

ita
t a

re
a
s. 

T
he u

ltim
a
te

 se
le

c
tio

n
 o

f 
a 

sp
e
c
ific

 s
ite

 
fo

r 
th

e
 

a
p

p
lic

a
tio

n
 

o
f 

an
y

 
o

f 
th

e
se

 
tech

n
iq

u
es 

w
ill 

re
q

u
ire

 
th

a
t 

d
e
ta

ile
d

 
stu

d
ie

s 
b

e 
co

n
d

u
cted

 
to

 
e
v

a
lu

a
te

 
th

e
 

eco
n

o
m

ic, 
so

c
ia

l, 
en

v
iro

n
m

en
tal, 

and 
te

c
h

n
o

lo
g

ic
a
l 

c
o

n
sid

e
ra

tio
n

s 
o

n
 

a 
s
ite

­
b

y
-site

 
b

a
sis. 

T
he 

co
n

d
u

ct 
o

f 
th

e
se

 
s
ite

-s
p

e
c
ific

 
stu

d
ie

s 
is

 
tim

e-co
n

su
m

in
g

 
an

d
 ex

p
en

siv
e. 

H
ow

ever, 
c
o

n
sid

e
ra

b
le
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p
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c
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b
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 d
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C
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c
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b
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p
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p
re

se
n

te
d
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C
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c
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b
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c
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 c
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c
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c
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c
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b
le

 
from

 
e
x

istin
g

 
so

u
rc

e
s. 

B
elow

 
is

 
a 

d
isc

u
ssio

n
 o

f th
e
 
c
rite

ria
 to

 b
e 

co
n

sid
ered

 
fo

r 
each

 
fe

a
sib

le
 

d
isp

o
sa

l 
a
lte

rn
a
tiv

e
 

se
le

c
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c
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c
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c
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p
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in

 1
,0

0
0

 fe
e
t o

f an
y

 n
a
v

ig
a
b

le
 la

k
e
, 

p
o

n
d

, 
o

r flo
w

ag
e. 

• 
W

ith
in

 300 fe
e
t o

f a n
av

ig
ab

le riv
e
r o

r stream
. 

• 
W

ith
in

 a 
flo

o
d

p
la

in
. 

• 
W

ith
in

 w
etlan

d
s. 

• 
W

ith
in

 
an

 
a
re

a
 

w
h

ere, 
acco

rd
in

g
 

to
 

th
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reaso
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c
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p
o

te
n

tia
l 

fo
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d
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re
q

u
ire

 th
a
t d

e
ta

ile
d

 an
aly

ses b
e co

n
d

u
cted

 by th
e
 S

ta
te

 H
isto

ric
 P

re
se

rv
a
tio

n
 

O
ffic

e
r, 

sh
o

u
ld

 
a 

p
ro

j e
c
t 

have 
th

e
 

p
o

te
n

tia
l 

to
 

ad
v

ersely
 

a
ffe

c
t 

a 
h

is to
ri -

c
a
lly

 
o

r 
a
rc

h
a
e
o

lo
g

ic
a
lly

 
im

p
o

rtan
t 

s
ite

 
o

r 
a
re

a
. 

A
s 

su
ch

, 
s
itin

g
 

o
f 

a 
la

n
d

fill o
r 

lag
o

o
n

 
fa

c
ility

 
fo

r 
d

red
g

ed
 
m

a
te

ria
l 

d
isp

o
sa

l 
m

ay 
re

q
u

ire
 

su
ch

 
a 

site
-sp

e
c
ific

 
a
n

a
ly

sis. 
S

uch 
an 

a
n

a
ly

sis 
can

 
b

e
st 

be 
done 

as 
sp

e
c
ific

 
s
ite

s
 

are 
in

v
e
stig

a
te

d
 

ra
th

e
r 

th
an

 
on 

a 
la

rg
e
, 

g
en

eral 
a
re

a
 

b
a
sis. 

T
h

ese 
an

aly
ses 

sh
o

u
ld

 
b

e 
co

n
d

u
cted

 
p

rio
r 

to
 

d
e
ta

ile
d

 
s
ite

 
se

le
c
tio

n
 

b
ecau

se 
o

f 
th

e
 

tim
e 

in
v

o
lv

ed
 in

 th
e
 h

isto
ric

 and arch
aeo

lo
g

ic in
v

en
to

ry
 and a

n
a
ly

sis. 

M
eth

o
d

o
lo

g
y

 o
f G

en
eral A

rea S
electio

n
 P

ro
cess F

o
r a 

N
ew

 L
andfill o

r L
agoon 

S
ev

eral 
stu

d
ie

s 
h

av
e 

b
een

 
co

n
d

u
cted

 
in

 
so

u
th

e
a
ste

rn
 

W
isco

n
sin

 
w

hich 
a
re

 
d

ire
c
tly

 
re

la
te

d
 

to
 

la
n

d
fill 

sitin
g

. 
T

hese 
stu

d
ie

s 
h

av
e 

g
e
n

e
ra

lly
 

in
v

o
lv

ed
 

a 
firs

t 
p

h
ase o

r g
en

eral 
a
re

a
 p

h
ase 

la
n

d
fill 

s
itin

g
 stu

d
y

, 
and h

av
e 

in
co

rp
o

rated
 

a
ll 

o
r 

p
o

rtio
n

s 
o

f 
th

e
 

ab
o

v
e-cited

 
c
rite

ria
. 

A
 

b
rie

f 
d

isc
u

ssio
n

 
o

f 
th

e
se

 
stu

d
ie

s fo
llo

w
s. 

M
ilw

aukee 
M

etro
p

o
litan

 
S

ew
erag

e 
D

istrict 
(M

M
SD

) 
S

ite-S
p

ecific 
A

n
aly

sis: 
A

s 
p

a
rt 

o
f 

th
e
 

M
ilw

aukee 
p

o
llu

tio
n

 
ab

atem
en

t 
program

 
fa

c
ility

 
p

lan
n

in
g

 
stu

d
ie

s, 
an 

a
n

a
ly

sis 
o

f 
s
ite

s
 

a
v

a
ila

b
le

 
fo

r 
la

n
d

fills 
and 

fo
r 

lan
d

 
a
p

p
lic

a
tio

n
 

w
as 

co
n

d
u

cted
. 

In
 

th
a
t 

stu
d

y
, 

areas 
in

 so
u

th
e
a
ste

rn
 W

isco
n

sin
 w

hich h
ad

 no p
o

ten
­

tia
l 

fo
r 

la
n

d
fill o

r 
lan

d
 a

p
p

lic
a
tio

n
 s

ite
s
 

w
ere 

d
e
lin

e
a
te

d
. 

T
he 

screen
in

g
 

o
f 

areas 
w

ith
 

low
 

p
o

te
n

tia
l 

fo
r 

la
n

d
fill 

o
r 

lan
d

 
a
p

p
lic

a
tio

n
 
s
ite

s
 

w
as 

b
ased

 on 
ex

clu
d

in
g

 from
 th

e
 p

o
te

n
tia

l areas a
ll o

f th
e
 fo

llo
w

in
g

: 

• 
W

etlan
d

s: 

• 
1

0
0

-y
ear recu

rren
ce in

te
rv

a
l flo

o
d

lan
d

s; 

• 
R

ecreatio
n

al a
re

a
s; 
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m
o

d
ificatio

n
s 

th
a
t 

p
ro

v
id

e 
ad

eq
u

ate 
screen

in
g

 
from

 
ro

ad
s 

and 
p

ark
s. 

T
h

erefo
re, 

th
is 

c
o

n
sid

e
ra

tio
n

 
w

as 
n

o
t 

u
sed

 
to

 
e
lim

in
a
te

 
areas 

as 
p

o
te

n
tia

l la
n

d
fill s

ite
s
. 

T
ra

n
sp

o
rta

tio
n

 
B

ase: 
T

he 
tra

n
sp

o
rta

tio
n

 
sy

stem
s 

o
f 

th
e
 

R
egion 

h
av

e 
a 

d
ire

c
t 

im
p

act 
on 

th
e s

ite
 se

le
c
tio

n
 p

ro
cess. 

A
 m

axim
um

 
h

au
l 

d
ista

n
c
e
 

o
f 

30 
m

iles 
w

as 
u

sed
 

as 
a 

c
rite

rio
n

 
fo

r 
id

e
n

tify
in

g
 

areas 
c
la

ssifie
d

 
as 

h
av

in
g

 
a 

h
ig

h
 p

o
ten

­
tia

l fo
r th

e
 lo

c
a
tio

n
 o

f a 
la

n
d

fill o
r lag

o
o

n
 s

ite
. 

A
i rp

o
rts: 

T
he 

F
ed

eral 
A

v
iatio

n
 

A
d

m
in

istratio
n

 
(FA

A
) 

and 
C

h
ap

ter 
NR 

180 
o

f 
th

e
 

W
isco

n
sin

 
A

d
m

in
istrativ

e 
C

ode 
p

ro
h

ib
it 

sa
n

ita
ry

 
la

n
d

fill 
d

ev
elo

p
m

en
t 

w
ith

in
 5

,0
0

0
 

fe
e
t 

o
f 

th
e
 

ends 
o

f 
runw

ays 
w

here 
p

ro
p

e
lle

r-d
riv

e
n

 
a
irc

ra
ft 

a
re

 
u

sed
 

and 
1

0
,0

0
0

 
fe

e
t 

w
here 

je
t 

a
irc

ra
ft 

a
re

 
u

sed
. 

In
 

co
n

sid
erin

g
 

a 
sp

e
c
ific

 
s
ite

 
n

ear 
a
irp

o
rts 

fo
r 

la
n

d
fill 

d
ev

elo
p

m
en

t, 
th

e
 

FA
A

 
sh

o
u

ld
 

b
e 

co
n

tacted
 

to
 

d
eterm

in
e 

if 
a 

s
ite

 
w

ould 
in

te
rfe

re
 

w
ith

 
o

p
eratio

n
s 

o
f 

th
e
 

a
irp

o
rt. 

T
he m

ain 
co

n
cern

 ex
p

ressed
 

by 
th

e
 

FA
A

 
is 

th
e
 

b
ird

 
a
ttra

c
tio

n
 

problem
s 

a
sso

c
ia

te
d

 
w

ith
 

m
u

n
icip

al 
w

aste. 
H

ow
ever, 

th
is 

is
 

n
o

t 
ex

p
ected

 
to

 
b

e 
a 

problem
 
a
t 

la
n

d
fills 

• re
c
e
iv

in
g

 
o

n
ly

 
d

red
g

ed
 

m
a
te

ria
ls, 

and 
th

is 
c
rite

rio
n

 
w

as 
th

e
re

fo
re

 
n

o
t 

co
n

sid
ered

 in
 th

e
 g

en
eral a

re
a
 p

h
ase a

n
a
ly

sis. 

H
isto

rical 
an

d
 

A
rch

aeo
lo

g
ical 

S
ites: 

T
he 

W
isco

n
sin

 
S

ta
te

 
H

isto
ric

a
l 

S
o

ciety
 

re
p

o
rts 

th
a
t 

186 
h

isto
ric

 
and 

arch
aeo

lo
g

ical 
s
ite

s
 

w
ith

in
 

so
u

th
e
a
ste

rn
 

W
is­

co
n

sin
 

h
av

e 
b

een
 

e
ith

e
r 

lis
te

d
 

o
r 

deem
ed 

e
lig

ib
le

 
fo

r 
in

c
lu

sio
n

 
on 

th
e
 

N
atio

n
al R

e
g

iste
r o

f H
isto

ric
 P

la
c
e
s. 

T
housands 

o
f 

o
th

e
r 

site
s 

o
f 

h
isto

ric
 

o
r 

arch
aeo

lo
g

ic 
im

p
o

rtan
ce 

h
av

e 
b

een
 

id
e
n

tifie
d

 
in

 th
e
 R

eg
io

n
, 

and th
e
 p

o
te

n
tia

l 
e
x

ists 
fo

r 
th

e
 

d
isco

v
ery

 
o

r 
d

e
sig

n
a
tio

n
 

o
f 

a
d

d
itio

n
a
l 

a
re

a
s. 

R
eg

u
latio

n
s 

re
q

u
ire

 th
a
t d

e
ta

ile
d

 an
aly

ses b
e co

n
d

u
cted

 by th
e
 S

ta
te

 H
isto

ric
 P

re
se

rv
a
tio

n
 

O
ffic

e
r, 

sh
o

u
ld

 
a 

p
ro

j e
c
t 

have 
th

e
 

p
o

te
n

tia
l 

to
 

ad
v

ersely
 

a
ffe

c
t 

a 
h

is to
ri -

c
a
lly

 
o

r 
a
rc

h
a
e
o

lo
g

ic
a
lly

 
im

p
o

rtan
t 

s
ite

 
o

r 
a
re

a
. 

A
s 

su
ch

, 
s
itin

g
 

o
f 

a 
la

n
d

fill o
r 

lag
o

o
n

 
fa

c
ility

 
fo

r 
d

red
g

ed
 
m

a
te

ria
l 

d
isp

o
sa

l 
m

ay 
re

q
u

ire
 

su
ch

 
a 

site
-sp

e
c
ific

 
a
n

a
ly

sis. 
S

uch 
an 

a
n

a
ly

sis 
can

 
b

e
st 

be 
done 

as 
sp

e
c
ific

 
s
ite

s
 

are 
in

v
e
stig

a
te

d
 

ra
th

e
r 

th
an

 
on 

a 
la

rg
e
, 

g
en

eral 
a
re

a
 

b
a
sis. 

T
h

ese 
an

aly
ses 

sh
o

u
ld

 
b

e 
co

n
d

u
cted

 
p

rio
r 

to
 

d
e
ta

ile
d

 
s
ite

 
se

le
c
tio

n
 

b
ecau

se 
o

f 
th

e
 

tim
e 

in
v

o
lv

ed
 in

 th
e
 h

isto
ric

 and arch
aeo

lo
g

ic in
v

en
to

ry
 and a

n
a
ly

sis. 

M
eth

o
d

o
lo

g
y

 o
f G

en
eral A

rea S
electio

n
 P

ro
cess F

o
r a 

N
ew

 L
andfill o

r L
agoon 

S
ev

eral 
stu

d
ie

s 
h

av
e 

b
een

 
co

n
d

u
cted

 
in

 
so

u
th

e
a
ste

rn
 

W
isco

n
sin

 
w

hich 
a
re

 
d

ire
c
tly

 
re

la
te

d
 

to
 

la
n

d
fill 

sitin
g

. 
T

hese 
stu

d
ie

s 
h

av
e 

g
e
n

e
ra

lly
 

in
v

o
lv

ed
 

a 
firs

t 
p

h
ase o

r g
en

eral 
a
re

a
 p

h
ase 

la
n

d
fill 

s
itin

g
 stu

d
y

, 
and h

av
e 

in
co

rp
o

rated
 

a
ll 

o
r 

p
o

rtio
n

s 
o

f 
th

e
 

ab
o

v
e-cited

 
c
rite

ria
. 

A
 

b
rie

f 
d

isc
u

ssio
n

 
o

f 
th

e
se

 
stu

d
ie

s fo
llo

w
s. 

M
ilw

aukee 
M

etro
p

o
litan

 
S

ew
erag

e 
D

istrict 
(M

M
SD

) 
S

ite-S
p

ecific 
A

n
aly

sis: 
A

s 
p

a
rt 

o
f 

th
e
 

M
ilw

aukee 
p

o
llu

tio
n

 
ab

atem
en

t 
program

 
fa

c
ility

 
p

lan
n

in
g

 
stu

d
ie

s, 
an 

a
n

a
ly

sis 
o

f 
s
ite

s
 

a
v

a
ila

b
le

 
fo

r 
la

n
d

fills 
and 

fo
r 

lan
d

 
a
p

p
lic

a
tio

n
 

w
as 

co
n

d
u

cted
. 

In
 

th
a
t 

stu
d

y
, 

areas 
in

 so
u

th
e
a
ste

rn
 W

isco
n

sin
 w

hich h
ad

 no p
o

ten
­

tia
l 

fo
r 

la
n

d
fill o

r 
lan

d
 a

p
p

lic
a
tio

n
 s

ite
s
 

w
ere 

d
e
lin

e
a
te

d
. 

T
he 

screen
in

g
 

o
f 

areas 
w

ith
 

low
 

p
o

te
n

tia
l 

fo
r 

la
n

d
fill 

o
r 

lan
d

 
a
p

p
lic

a
tio

n
 
s
ite

s
 

w
as 

b
ased

 on 
ex

clu
d

in
g

 from
 th

e
 p

o
te

n
tia

l areas a
ll o

f th
e
 fo

llo
w

in
g

: 

• 
W

etlan
d

s: 

• 
1

0
0

-y
ear recu

rren
ce in

te
rv

a
l flo

o
d

lan
d

s; 

• 
R

ecreatio
n

al a
re

a
s; 
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• 
W

astew
ater 

slu
d

g
e
 

la
n

d
 

a
p

p
lic

a
tio

n
 

a
re

a
s 

s
p

e
c
ific

a
lly

 
recom

m
ended 

b
y

 
SEW

RPC 
to

 
b

e 
u

se
d

 
b

y
 

sew
ag

e 
tre

a
tm

e
n

t 
p

la
n

ts 
lo

c
a
te

d
 

o
u

tsid
e
 

M
ilw

au
k

ee 
C

o
u

n
ty

; 
an

d
 

• 
U

rb
an

 a
re

a
s. 

C
o

p
ies 

o
f 

th
e
 

m
ap

p
in

g
 
re

s
u

lts
 

o
f 

th
a
t 

c
a
te

g
o

riz
a
tio

n
 a

re
 
a
v

a
ila

b
le

 
in

 M
M

SD 
an

d
 

SEW
RPC 

file
s
. 

C
o

u
n

ty
 

S
o

lid
 

W
aste 

M
an

ag
em

en
t 

S
tu

d
ie

s: 
O

zau
k

ee, 
R

a
c
in

e
, 

W
ash

in
g

to
n

, 
an

d
 

W
aukesha 

C
o

u
n

tie
s 

h
av

e 
co

m
p

leted
 

co
u

n
ty

 
s
o

lid
 

w
a
ste

 
m

anagem
ent 

p
la

n
s 

w
h

ich
 

in
c
lu

d
e
 

a 
g

e
n

e
ra

l 
a
re

a
 
la

n
d

fill 
s
ite

 s
e
le

c
tio

n
 p

ro
c
e
ss 

u
tiliz

in
g

 b
a
s
ic

a
lly

 
th

e
 

sam
e 

c
rite

ria
 d

isc
u

sse
d

 
ab

o
v

e. 
W

alw
o

rth
 C

o
u

n
ty

 
is

 
in

 th
e
 p

ro
c
e
ss 

o
f 

c
o

n
d

u
c
tin

g
 

su
ch

 
a 

stu
d

y
. 

C
o

p
ies 

o
f 

th
e
 

m
apped 

re
s
u

lts
 

o
f 

th
e
se

 
c
o

u
n

ty
 

la
n

d
fill 

s
itin

g
 

stu
d

ie
s a

re
 a

v
a
ila

b
le

 in
 th

e
 SEW

RPC 
file

s
. 

R
eg

io
n

al 
W

a
ste

w
a
te

r 
S

lu
d

g
e
 

M
an

ag
em

en
t 

P
lan

: 
In

 
1978 

SEW
RPC 

p
re

p
a
re

d
 

a 
re

g
io

n
a
l 

slu
d

g
e
 

m
anagem

ent 
p

la
n

 
w

h
ich

 
e
v

a
lu

a
te

d
 

a
lte

rn
a
tiv

e
 

slu
d

g
e
 

d
isp

o
sa

l 
an

d
 

u
tiliz

a
tio

n
 

m
eth

o
d

s, 
in

c
lu

d
in

g
 

la
n

d
fill 

o
f 

slu
d

g
e
 

s
o

lid
s
. 

T
h

at 
stu

d
y

 
recom

m
ended 

th
e
 

u
se

 
o

f 
la

n
d

 
a
p

p
lic

a
tio

n
 

a
s 

th
e
 

p
rim

a
ry

 
m

eth
o

d
 

o
f 

slu
d

g
e
 

d
isp

o
sa

l 
fo

r 
m

o
st 

p
u

b
lic

 
sew

ag
e 

tre
a
tm

e
n

t 
p

la
n

ts 
in

 
th

e
 

R
eg

io
n

, 
w

ith
 

la
n

d
­

fillin
g

 
a
s 

a 
su

p
p

le
m

e
n

ta
ry

 
b

ack
-u

p
 

d
isp

o
sa

l 
m

eth
o

d
. 

T
he 

stu
d

y
 

d
e
lin

e
a
te

d
 

s
p

e
c
ific

 
a
re

a
s 

fo
r 

la
n

d
 
a
p

p
lic

a
tio

n
 o

f 
slu

d
g

e
s 

fro
m

 
each

 
o

f 
th

e
 

p
u

b
lic

 
sew

ag
e 

tre
a
tm

e
n

t 
p

la
n

ts 
in

 
th

e
 

R
eg

io
n

. 
T

he 
re

s
u

lts
 

o
f 

th
is

 
stu

d
y

 
a
re

 
d

o
cu

m
en

ted
 

in
 

SEW
RPC 

P
la

n
n

in
g

 
R

ep
o

rt 
N

o. 
2

9
, 

A
 

R
eg

io
n

al 
W

astew
ater 

S
lu

d
g

e 
M

anagem
ent 

P
la

n
 

fo
r S

o
u

th
e
a
ste

rn
 W

isco
n

sin
, 

Ju
ly

 1
9

7
8

. 

A
 
tw

o
-ste

p
 

sc
re

e
n

in
g

 
p

ro
c
e
ss 

w
as 

u
se

d
 

to
 

c
a
te

g
o

riz
e
 

a
re

a
s 

o
f 

th
e
 R

eg
io

n
 w

ith
 

re
g

a
rd

 
to

 
th

e
ir 

p
o

te
n

tia
l 

fo
r 

u
se

 
as 

a 
d

red
g

ed
 m

a
te

ria
l 

la
n
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d
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itio
n

e
r to

 
a
g

ric
u

ltu
ra

l o
r s

ilv
ic

u
ltu

ra
l 

la
n

d
s; 

an
d

 4
) 

th
e
 u

se 
o

f d
red

g
ed

 m
a
te

ria
ls 

fo
r 

f
ill. 

E
ach 

o
f 

th
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p
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b
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p
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b
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p
ected

 
to

 
b

e 
red

u
ced

 
b

y
 

ab
o

u
t 

25 
p
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c
tio

n
 u

n
d

e
rd

ra
in

s. 
It 

is 
assum

ed 
th

a
t 

th
e
 

m
a
te

ria
l 

w
h

ich
 

co
u

ld
 

b
e 

u
tiliz

e
d

 
b

e
n

e
fic

ia
lly

 
in

 
th

e
 

la
n

d
fill 

o
p

e
ra

tio
n

 
w

ill 
b

e 
accep

ted
 

a
t 

th
e
 
la

n
d

fill 
a
t no 

c
o

st. 
T

he 
rem

ain
in

g
 

1
8

,5
0

0
 

cu
b

ic y
ard

s 
w

ould b
e 

la
n

d
fille

d
 alo

n
g

 
w

ith
 

o
th

e
r 

so
lid

 
w

astes 
re

c
e
iv

e
d

 
a
t 

th
e
 

la
n

d
fill. 

T
he 

c
o

st 
fo

r 
d

isp
o

sa
l 

o
f 

th
is

 
p

o
rtio

n
 

o
f 

th
e
 

d
red

g
ed

 
m

ate­
ria

ls
 w

o
u

ld
 b

e 
ab

o
u

t 
$10 

p
e
r 

cu
b

ic y
a
rd

, 
b

ased
 upon 

th
e
 

1981 
c
o

sts 
ch

arg
ed

 
b

y
 

th
e
 la

n
d

fill o
p

e
ra

to
rs. 

T
he 

e
stim

a
te

d
 

c
a
p

ita
l 

c
o

st 
o

f 
A

lte
rn

a
tiv

e
 

2 
is

 
$

4
5

4
,0

0
0

, 
w

ith
 

an 
av

erag
e 

an
n

u
al 

o
p

e
ra

tio
n

 
and 

m
ain

ten
an

ce 
c
o

st 
o

f 
$

6
4

6
,0

0
0

. 
U

sin
g

 
an 

an
n

u
al 

in
te

re
s
t 

ra
te

 o
f 

10 
p

e
rc

e
n

t, 
an

 a
m

o
rtiz

a
tio

n
 p

e
rio

d
 o

f 
15 

y
e
a
rs, 

an
d

 an
 a

n
a
ly

sis 
p

e
rio

d
 

o
f 20 

y
e
a
rs, 

th
e
 

eq
U

iv
alen

t 
an

n
u

al 
c
o

st o
f 

c
o

n
stru

c
tio

n
 

and 
o

p
e
ra

tio
n

 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 is
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2
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m
ajo

r 
co

m
m

ercial 
la

n
d

fills
 

w
h

ich
 

a
re

 
lo

c
a
te

d
 
w

ith
in

 
a 

2
5

-m
ile, 

o
v

e
r-th

e
-ro

a
d

 
h

au
l 

d
ista

n
c
e
 

from
 

th
e
 

h
arb

o
r 

a
re

a
--o

n
e
 

in
 

th
e
 

C
ity

 
o

f 
F

ra
n

k
lin

 
in

 
M

ilw
aukee 

C
o

u
n

ty
 an

d
 one in

 th
e
 V

illa
g

e
 o

f G
erm

antow
n in

 W
ash

in
g

to
n

 C
o

u
n

ty
. 

T
he 

a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

th
re

e
 

p
rin

c
ip

a
l 

co
m

p
o

n
en

ts: 
1) 

a 
sto

ra
g

e
 

and 
p

a
rtia

l 
d

ew
aterin

g
 

sy
stem

, 
2

) 
a 

tra
n

sp
o

rta
tio

n
 

sy
stem

, 
and 

3
) 

a 
la

n
d

fillin
g

 
sy

stem
 a

t e
x

istin
g

 so
lid

 w
aste la

n
d

fills
. 

T
he 

sto
ra

g
e
 

and 
p

a
rtia

l 
d

ew
aterin

g
 

sy
stem

 
c
a
lle

d
 

fo
r 

u
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
 

w
ould b

e 
lo

c
a
te

d
 
in

 th
e
 

h
arb

o
r 

a
re

a
 

and 
w

ould 
b

e 
e
sse

n
tia

lly
 

th
e
 

sam
e 

as 
th

e
 

sy
stem

 
d

e
sc

rib
e
d

 
u

n
d

er 
A

lte
rn

a
tiv

e
 

1A
. 

F
o

r p
u

rp
o

ses 
o

f c
o

st 
e
stim

a
tio

n
, 

it 
is

 
assum

ed 
th

a
t 

ab
o

u
t 

50 
p

e
rc

e
n

t, 
o

r 
2

5
,0

0
0

 
cu

b
ic 

y
ard

s 
p

e
r 

y
e
a
r, 

o
f 

th
e
 

m
ate­

ria
ls

 
d

red
g

ed
 

w
ould 

h
av

e 
a 

w
ater 

c
o

n
te

n
t 

su
ffic

ie
n

tly
 h

ig
h

 to
 w

arran
t p

a
rtia

l 
d

ew
aterin

g
 

a
t 

a 
fa

c
ility

 
lo

c
a
te

d
 

on 
th

e
 

e
x

istin
g

 
d

ik
ed

 
d

isp
o

sa
l 

a
re

a
. 

A
 

. sto
ra

g
e
 

p
e
rio

d
 

o
f 

30 
d

ay
s 

is 
assum

ed, 
a
fte

r 
w

h
ich

 
th

e
 

m
a
te

ria
ls 

w
ould 

b
e 

tra
n

sp
o

rte
d

 
to

 
o

n
e 

o
f 

th
e
 

tw
o 

la
n

d
fills

 
c
ite

d
 

ab
o

v
e. 

T
he 

lo
c
a
tio

n
s 

o
f 

th
e
se

 
tw

o 
la

n
d

fills
 

an
d

 o
f th

e
 h

arb
o

r 
a
re

a
 a

re
 show

n on M
ap 

1
3

. 
T

h
ese 

la
n

d
fills

 h
av

e 
a 

rem
ain

in
g

 
lic

e
n

se
d

 
and 

ap
p

ro
v

ed
 

c
a
p

a
c
ity

 
o

f 
ab

o
u

t 
7 m

illio
n

 
an

d
 

40 
m

illio
n

 
cu

b
ic 

y
a
rd

s, 
re

sp
e
c
tiv

e
ly

, 
as 

o
f 

1980. 
D

u
rin

g
 

1
9

8
0

, 
th

e
 

la
n

d
fill 

in
 F

ra
n

k
lin

 
re

c
e
iv

e
d

 
ab

o
u

t 
3

,0
0

0
 

cu
b

ic 
y

ard
s 

o
f 

re
fu

se
 

p
e
r 

d
ay

, 
w

h
ile 

th
e
 

la
n

d
fill 

in
 

G
erm

antow
n 

re
c
e
iv

e
d

 
ab

o
u

t 
7

,5
0

0
 

cu
b

ic 
y

ard
s 

o
f re

fu
se

 p
e
r d

ay
. 

It 
is

 p
o

ssib
le

 
th

a
t 

th
e
 

am
ount 

o
f d

red
g

ed
 m

a
te

ria
l 

allo
w

ed
 to

 b
e d

isp
o

sed
 o

f w
ould b

e 
lim

ite
d

 
to

 
a 

p
e
rc

e
n

ta
g

e
 

o
f 

th
e
 

o
th

e
r 

re
fu

se
 
in

 o
rd

e
r to

 m
in

im
ize 

le
a
c
h

a
te

 p
ro

d
u

c
tio

n
. 

T
h

is p
e
rc

e
n

ta
g

e
 w

ould b
e d

eterm
in

ed
 b

y
 s

ite
-s

p
e
c
ific

 stu
d

ie
s. 

T
he 

sto
ra

g
e
 

fa
c
ility

 
d

e
sig

n
 

assum
es 

th
a
t 

d
red

g
in

g
 

w
ould 

ta
k

e
 

p
la

c
e
 

o
v

er 
a 

six
-m

o
n

th
 

p
e
rio

d
 

each
 

y
e
a
r. 

T
he 

su
b

seq
u

en
t 

tra
n

sp
o

rta
tio

n
 and 

la
n

d
fill 

o
p

era­
tio

n
s 

a
re

 
en

v
isio

n
ed

 
to

 
o

p
e
ra

te
 

o
v

er 
a 

sev
en

-m
o

n
th

 
p

e
rio

d
. 

F
o

llo
w

in
g

 
sto

ra
g

e
 

an
d

 
d

ew
aterin

g
 

o
f 

ab
o

u
t 

50 p
e
rc

e
n

t 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l, 

th
e
 

to
ta

l 
volum

e 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l 

to
 

b
e 

tra
n

sp
o

rte
d

 
w

ould 
b

e 
ab

o
u

t 
3

7
,5

0
0

 
cu

b
ic 

y
ard

s 
p

e
r 

y
e
a
r, 

in
c
lu

d
in

g
 

b
o
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th
e
 

d
ew
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c
tio

n
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th

e
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c
tio

n
 

h
an

d
led

 
w

ith
o

u
t d

ew
aterin

g
. 

T
he d

red
g

ed
 m

a
te

ria
l w

ould b
e 

tra
n

sp
o

rte
d

 b
y

 o
p

en
 dum

p 
tru

c
k

s 
o
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3

0
-cu

b
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a
p
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c
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T

he 
tra

n
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o
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tio
n

 c
o
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assum

e th
e
 p

u
rch
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o

p
e
ra

tio
n

, 
an

d
 m

ain
te­

n
an

ce o
f 

fo
u

r 
3

0
-c

u
b

ic
-y

a
rd

 
tru

c
k
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w
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tru
c
k

 
m
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e
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u

n
d
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s
 

p
e
r 

d
ay
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a 

fiv
e-d

ay
-p

er-w
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o

n
e
-sh

ift-p
e
r-d

a
y
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o

p
e
ra

tio
n

 
d

u
rin

g
 

th
e
 

six
­

m
onth d

red
g

in
g

 p
e
rio

d
 each

 y
e
a
r. 

A
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v
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n
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u
t 
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p

e
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e
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d
red
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m
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o

u
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1
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p
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r 

y
e
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co
u

ld
 

b
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tiliz

e
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b

e
n
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n
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o
p

e
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as 

m
a
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l 
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r 

d
a
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v
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in
 

th
e
 

c
o

n
stru

c
tio

n
 

o
f 

g
as 

v
e
n
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o

r 
as 

b
a
c
k

fill 
in

 
th

e
 

c
o

n
stru

c
tio

n
 o

f 
le

a
c
h

a
te

 
c
o

lle
c
tio

n
 u

n
d

e
rd
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in

s. 
It 

is 
assum

ed 
th

a
t 

th
e
 

m
a
te

ria
l 

w
h

ich
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u

ld
 

b
e 

u
tiliz

e
d

 
b

e
n

e
fic
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lly
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th

e
 

la
n

d
fill 

o
p

e
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tio
n

 
w

ill 
b

e 
accep

ted
 

a
t 

th
e
 
la

n
d

fill 
a
t no 

c
o

st. 
T

he 
rem

ain
in

g
 

1
8

,5
0

0
 

cu
b

ic y
ard

s 
w

ould b
e 

la
n

d
fille

d
 alo

n
g

 
w

ith
 

o
th

e
r 

so
lid

 
w

astes 
re

c
e
iv

e
d

 
a
t 

th
e
 

la
n

d
fill. 

T
he 

c
o

st 
fo

r 
d

isp
o

sa
l 

o
f 

th
is

 
p

o
rtio

n
 

o
f 

th
e
 

d
red

g
ed

 
m

ate­
ria

ls
 w

o
u

ld
 b

e 
ab

o
u

t 
$10 

p
e
r 

cu
b

ic y
a
rd

, 
b

ased
 upon 

th
e
 

1981 
c
o

sts 
ch

arg
ed

 
b

y
 

th
e
 la

n
d

fill o
p

e
ra

to
rs. 

T
he 

e
stim

a
te

d
 

c
a
p

ita
l 

c
o

st 
o

f 
A

lte
rn

a
tiv

e
 

2 
is

 
$

4
5

4
,0

0
0

, 
w

ith
 

an 
av

erag
e 

an
n

u
al 

o
p

e
ra

tio
n

 
and 

m
ain

ten
an

ce 
c
o

st 
o

f 
$

6
4

6
,0

0
0

. 
U

sin
g

 
an 

an
n

u
al 

in
te

re
s
t 

ra
te

 o
f 

10 
p

e
rc

e
n

t, 
an

 a
m

o
rtiz

a
tio

n
 p

e
rio

d
 o

f 
15 

y
e
a
rs, 

an
d

 an
 a

n
a
ly

sis 
p

e
rio

d
 

o
f 20 

y
e
a
rs, 

th
e
 

eq
U

iv
alen

t 
an

n
u

al 
c
o

st o
f 

c
o

n
stru

c
tio

n
 

and 
o

p
e
ra

tio
n

 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 is
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2

3
3

,0
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0
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T
he 

th
ird

 
a
lte

rn
a
tiv

e
 

co
n

sid
ered

 
e
n

v
isio

n
s 

th
e
 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

to
 

am
end 

s
o

ils
 

on 
a
g

ric
u

ltu
ra

l 
o

r s
ilv

ic
u

ltu
ra

l 
la

n
d

s, 
w

h
ere 

p
ro

d
u

c
tiv

ity
 

can
 

b
e 

im
proved 

b
y

 
th

e
 

u
se 

o
f 

s
o

il 
c
o

n
d

itio
n

e
rs. 

U
nder 

th
is

 
a
lte

rn
a
tiv

e
, 

it 
w

as 
assum

ed th
a
t 

th
e
 p

o
llu

ta
n

t 
c
o

n
te

n
t 

o
f th

e
 d

red
g

ed
 m

a
te

ria
l w

ould b
e 

low
 

enough 
to

 
p

erm
it 

reu
se 

o
f 

th
e
 

m
a
te

ria
l 

as 
a 

s
o

il 
c
o

n
d

itio
n

e
r. 

T
h

is 
assu

m
p

tio
n

 
can

 
b

e v
e
rifie

d
 o

n
ly

 b
y

 e
x

te
n

siv
e
 sam

p
lin

g
 o

f th
e
 h

arb
o

r sed
im

en
ts. 

T
he 

a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

fo
u

r 
p

rin
c
ip

a
l 

co
m

p
o

n
en

ts: 
1) 

a 
m

a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

2) 
a 

tra
n

sp
o

rta
tio

n
 sy

stem
 u

tiliz
in

g
 tru

c
k

s, 
3

) 
a 

sto
ra

g
e
 a

re
a
 

rem
o

te 
from

 
th

e
 

h
arb

o
r 

and 
n

ear 
th

e
 

a
g

ric
u

ltu
ra

l 
lan

d
s 

w
h

ere 
th

e
 

m
a
te

ria
l 

is
 

to
 

b
e 

u
sed

, 
and 

4
) 

a 
lan

d
 

a
p

p
lic

a
tio

n
 

sy
stem

. 
U

nder 
th

is
 

a
lte

rn
a
tiv

e
, 

th
e
 

sto
ra

g
e
 a

re
a
 w

ould b
e 

lo
c
a
te

d
 

n
e
a
r 

th
e
 

p
o

in
t 

o
f 

u
se 

in
 

o
rd

e
r 

to
 

c
o

n
v

e
n

ie
n

tly
 

p
ro

v
id

e 
ad

eq
u

ate 
su

p
p

lie
s 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

d
u

rin
g

 th
e
 
p

e
rio

d
s w

hen 
so

lid
s 

can
 

b
e 

w
orked 

in
to

 
th

e
 

s
o

il, 
and 

to
 

p
ro

v
id

e 
fo

r 
sto

ra
g

e
 

d
u

rin
g

 
th

e
 

sum
m

er 
m

onths w
hen cro

p
s a

re
 g

ro
w

in
g

 in
 th

e
 fie

ld
s. 

T
he 

firs
t 

com
ponent 

o
f 

th
is

 
a
lte

rn
a
tiv

e
 

is
 

a 
d

red
g

ed
 

m
a
te

ria
l 

sam
p

lin
g

 
an

d
 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

w
h

ich
 

w
ould 

in
c
lu

d
e
: 

e
x

te
n

siv
e
 

in
-p

la
c
e
 

sam
p

lin
g

 
an

d
 

c
la

s
s
ific

a
tio

n
 

o
f 

d
red

g
ed

 
m

a
te

ria
ls; 

sam
p

lin
g

 
an

d
 

a
n

a
ly

sis 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
ls 

in
 

th
e
 

sto
ra

g
e
 

fa
c
ility

; 
a
g

ric
u

ltu
ra

l 
and 

s
ilv

ic
u

ltu
ra

l 
lan

d
 

s
o

il 
sam

p
lin

g
; 

a 
p

ro
ced

u
re 

to
 

d
eterm

in
e 

d
e
sira

b
le

 
am

ounts 
o

f 
m

a
te

ria
ls 

to
 

b
e 

a
p

p
lie

d
; 

an
d

 
a 

p
ro

ced
u

re 
fo

r 
in

v
en

to
ry

 
c
o

n
tro

l 
to

 
a
ssu

re
 

tim
e
ly

 
d

e
liv

e
ry

 
o

f 
th

e
 p

ro
p

er am
ounts o

f th
e
 sp

e
c
ific

 m
a
te

ria
ls to

 th
e
 p

ro
p

e
r lan

d
 a

re
a
s. 

T
he 

d
red

g
ed

 
m

a
te

ria
l 

w
ould 

b
e 

tra
n

sp
o

rte
d

 
in

 
3

0
-c

u
b

ic
-y

a
rd

 
tru

c
k

s, 
lo

ad
ed

, 
h

o
w

ev
er, 

on th
e
 

av
erag

e 
to

 
o

n
ly

 
25 
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b
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T
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tru

c
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w

ould 
b

e 
d
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n
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 c
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d
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p
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m
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ten
an

ce 
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six

 
3
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b
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c
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s, 
each

 
m

aking 
ab

o
u

t 
th
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e
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u

n
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s
 

p
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d
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 d
u

rin
g

 th
e
 six

-m
o

n
th

 d
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e
rio

d
 each

 y
e
a
r. 
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sto
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 an
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o

u
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20 
a
c
re

s. 
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he 
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ite
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c
u
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sto
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g
e
 

o
f th

e
 d
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ed
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in
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p
ro

v
isio
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s 
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r 

th
e
 

p
re

v
e
n
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o
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ru
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ff. 
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ra
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g
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te

 
d
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p
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a
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c
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a
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th
e
 m

a
te

ria
l w
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g
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c
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tru
c
k
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to
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th

e
 

d
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g
ed

 
m
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g
e
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d
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b
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c
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on 
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e
d
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th
e
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c
e
 

s
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ra
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 d
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d
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d
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d
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te
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b
e 

co
n

d
u

cted
 

to
 

o
p

tim
ize 

th
e
 

u
se 

o
f 

th
e
 

m
a
te

ria
l as a s

o
il c

o
n

d
itio

n
e
r. 

73 

A
L

T
E

R
N

A
T

IV
E

 3
: 

A
P

P
L

IC
A

T
IO

N
 O

F
 D

R
E

D
G

E
D

 
M

A
T

E
R

IA
L

 A
S

 A
 S

O
IL

 C
O

N
D

IT
IO

N
E

R
 

T
he 

th
ird

 
a
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a
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isio
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o
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d
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g
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m
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te

ria
l 
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o

ils
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g
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u

ltu
ra

l 
o

r s
ilv

ic
u
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ra
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n
d
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p
ro

d
u

c
tiv
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b
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th

e
 

u
se 

o
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o

il 
c
o

n
d
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n
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rs. 

U
nder 
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a
lte

rn
a
tiv

e
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w

as 
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ed th
a
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th
e
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o
llu

ta
n
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c
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n
te

n
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o
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e
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red
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ed
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a
te

ria
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e
 

m
a
te

ria
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o

il 
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n
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itio
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e
r. 
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h

is 
assu

m
p

tio
n
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b

e v
e
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d
 o

n
ly

 b
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 e
x

te
n

siv
e
 sam

p
lin

g
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f th
e
 h

arb
o

r sed
im

en
ts. 

T
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a
lte

rn
a
tiv

e
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o

n
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u

r 
p

rin
c
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a
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co
m

p
o

n
en

ts: 
1) 

a 
m

a
te

ria
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q
u

a
lity

 
c
o

n
tro

l 
sy

stem
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2) 
a 

tra
n

sp
o

rta
tio

n
 sy

stem
 u

tiliz
in

g
 tru

c
k
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3
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sto
ra

g
e
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re
a
 

rem
o

te 
from

 
th

e
 

h
arb

o
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and 
n

ear 
th

e
 

a
g

ric
u

ltu
ra

l 
lan

d
s 

w
h

ere 
th

e
 

m
a
te

ria
l 

is
 

to
 

b
e 

u
sed
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4
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a 
lan

d
 

a
p

p
lic

a
tio

n
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stem
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U

nder 
th

is
 

a
lte

rn
a
tiv

e
, 

th
e
 

sto
ra

g
e
 a

re
a
 w

ould b
e 

lo
c
a
te

d
 

n
e
a
r 

th
e
 

p
o

in
t 

o
f 

u
se 

in
 

o
rd

e
r 

to
 

c
o

n
v

e
n

ie
n

tly
 

p
ro

v
id

e 
ad

eq
u

ate 
su

p
p

lie
s 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 
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u

rin
g

 th
e
 
p

e
rio

d
s w
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b
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w
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th
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o
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ro

v
id
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ra
g

e
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g

 
th

e
 

sum
m

er 
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re
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ro
w

in
g
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 th
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 fie

ld
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te
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a
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c
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c
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d
red

g
ed

 
m

a
te

ria
ls; 

sam
p

lin
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an

d
 

a
n

a
ly

sis 
o

f 
th
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d
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g
ed
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te
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c
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p
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b
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b
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to
ry

 
c
o

n
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c
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d
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b
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rte
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c
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ev
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on th
e
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c
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p
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m
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c
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p
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 d
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 s

ite
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re
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o

u
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20 
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c
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s
ite

 
w
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c
u

re
 

sto
ra

g
e
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f th

e
 d
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in
c
lu

d
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g
 

p
ro

v
isio

n
s 

fo
r 

th
e
 

p
re

v
e
n

tio
n

 
o

f 
ru

n
o

ff. 
T
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sto

ra
g

e
 

a
re

a
 

w
ould 

in
c
lu

d
e
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to
 

se
g
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g

a
te

 
d

red
g

ed
 

m
a
te

ria
l 
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in
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p
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a
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ost 
p
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c
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a
l 

d
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u
tio

n
 

an
d

 
a
p
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a
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n
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D
u

rin
g

 
th

e
 

sp
rin

g
 and 

fa
ll, 

th
e
 m

a
te

ria
l w

ould b
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rem
oved 

from
 

th
e
 sto
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g

e
 s

ite
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y
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c
k

s 
an
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p

p
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th
e
 

lan
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p

rio
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to
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n
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en
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n
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u
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n
. 

T
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tru
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sed
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th
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d
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to
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a
te

ria
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g
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ite
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 th
e
 fie

ld
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erag
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o
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u
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in
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d
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to
 

b
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c
e
d

 
on 

and 
d
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e
d

 
in
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th
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in
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c
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o

ils
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u
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 d
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d
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a
p
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lie
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d
e
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d

 
a
n

a
ly

se
s 

o
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e
 

s
o

ils
 

an
d

 
o

f 
th
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d
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m
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te
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b
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d
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th
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0
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w
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e 
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n
u
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o

p
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n
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m
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4
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ra
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p
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n
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an a
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o
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a
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e
rio
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f 
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y
e
a
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and an
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n
a
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p

e
rio

d
 

o
f 

20 
y

e
a
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e
 

e
q
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n
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n

u
al 
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o
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o
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c
o

n
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c
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T
he 

fo
u

rth
 

a
lte

rn
a
tiv

e
 

co
n

sid
ered

 
e
n

v
isio

n
s 

th
e
 

u
se 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
ls 

as 
f
ill. 

T
h

is 
a
lte

rn
a
tiv

e
 

assum
es 

th
a
t 

th
e
 

d
red

g
ed

 
m

a
te

ria
l 

w
ill 

b
e 

o
f 

su
ch

 
q

u
a
lity

 
an

d
 

h
av

e 
su

ch
 

c
h

a
ra

c
te

ristic
s 

as 
to

 
b

e 
a
c
c
e
p

ta
b

le
 

fo
r 

u
se 

as 
a 

f
ill 

m
a
te

ria
l. 

H
ow

ever, 
it 

is
 

reco
g

n
ized

 
th

a
t, 

b
y

 
its

 
n

a
tu

re
, 

som
e 

p
o

rtio
n

 
o

f 
th

e
 

m
a
te

ria
l 

m
ay 

n
o

t 
h

av
e 

p
ro

p
e
rtie

s 
su

ita
b

le
 

fo
r 

u
se 

in
 

su
p

p
o

rtin
g

 
an

y
th

in
g

 
ex

cep
t 

o
p

en
 sp

ace u
ses. 

T
h

u
s, 

u
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
 
it w

as 
assum

ed th
a
t 

ab
o

u
t 

30 
p

e
rc

e
n

t 
o

f 
th

e
 

d
red

g
ed
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 d
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m
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b
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. 

T
h

u
s, 

u
n

le
ss 

th
e
 

q
u

a
lity

 
o

f 
th

e
 d
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b
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p
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 c
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b
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b
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p
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f m
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 b
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b
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c
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c
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d
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b
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c
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e
 

M
ilw

aukee 
H

arb
o

r 
in

d
ic

a
te

 
th

a
t 

th
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 d
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e
 

c
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d
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p
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e
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f d
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b
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c
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d
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h
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e
 

an
n

u
al 

lo
ad

 to
 
th

e
 F

ra
n

k
lin

 
la

n
d

fill, 
o

r 
ap

p
ro

x
im

ately
 

3 p
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d
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 m
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 b
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 d
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e 
to

 
th

e
 

u
se 

o
f 

an 
e
x

istin
g

 
sa

n
ita

ry
 
la

n
d

fill 
is

 
th

a
t 

it w
ould p

re
se

n
t 

a 
fle

x
ib

le
 

an
d

 en
v

iro
n

m
en

tally
 sa

fe
 

m
ethod 

o
f 

d
isp

o
sa

l 
w

h
ich

 
can

 
b

e 
o

p
e
ra

te
d

 
a
t 

a
ll 

tim
es 

o
f 

th
e
 

y
e
a
r 

w
hen 

d
red

g
in

g
 o

c
c
u

rs. 

A
lte

rn
a
tiv

e
 

2
, 

if 
im

p
lem

en
ted

 
th

ro
u

g
h

 
a 

firm
, 

lo
n

g
-term

 
c
o

n
tra

c
t 

w
ith

 
th

e
 

la
n

d
fill o

p
e
ra

to
r, 

w
ould 

a
lso

 
en

su
re th

a
t 

th
e
re

 
w

ould 
b

e 
an 

ad
eq

u
ate 

fa
c
ility

 
a
v

a
ila

b
le

 
fo

r 
th

e
 

d
isp

o
sa

l 
o

f 
d

red
g

ed
 

m
a
te

ria
l 

o
f 

v
ary

in
g

 
c
h

a
ra

c
te

ristic
s, 

in
c
lu

d
in

g
 

p
o

llu
ta

n
ts. 

A
s 

p
re

v
io

u
sly

 
d

isc
u

sse
d

, 
th

e
 

ch
em

ical 
an

aly
ses 

o
f 

sam
p

les 
from

 
th

e
 

e
x

istin
g

 
b

o
tto

m
 

sed
im

en
ts 

in
 

th
e
 

M
ilw

aukee 
H

arb
o

r 
in

d
ic

a
te

 
th

a
t 

th
e
 

sed
im

en
ts 

a
re

 
m

o
d

erately
 

to
 

h
e
a
v

ily
 

p
o

llu
te

d
 

an
d

, 
co

n
seq

u
en

tly
, 

m
ay 

re
q

u
ire

 
sp

e
c
ia

l 
d

isp
o

sa
l 

fa
c
ilitie

s
 
w

ith
 d

esig
n

 c
rite

ria
 sim

ila
r to

 th
o

se
 u

sed
 

fo
r 

c
o

n
stru

c
tio

n
 o

f 
sa

n
ita

ry
 
la

n
d

fills
 
to

 
av

o
id

 
th

e
 

c
re

a
tio

n
 

o
f 

en
v

iro
n

m
en

tal 
p

ro
b

lem
s 

and 
to

 
com

ply 
w

ith
 

e
x

istin
g

 
re

g
u

la
tio

n
s 

fo
r 

th
e
 

d
isp

o
sa

l 
o

f 
su

ch
 

m
a
te

ria
ls. 

T
h

u
s, 

u
n

le
ss 

th
e
 

q
u

a
lity

 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l 

im
p

ro
v

es 
o

v
er 

tim
e, 

th
e
re

 
w

ill 
b

e 
a 

n
eed

 
fo

r 
som

e 
ty

p
e 

o
f 

se
c
u

re
, 

en
v

iro
n

m
en

tally
 

so
u

n
d

 
d

isp
o

sa
l 

sy
stem

. 
A

 
p

ro
p

e
rly

 
d

esig
n

ed
 

sa
n

ita
ry

 
la

n
d

fill 
co

u
ld

 
a
ffo

rd
 

su
ch

 
a 

m
ethod o

f d
isp

o
sa

l. 

U
nder 

th
is

 
a
lte

rn
a
tiv

e
 

th
e
re

 
w

ould 
b

e 
no 

n
eed

 
to

 
se

g
re

g
a
te

 
th

e
 m

a
te

ria
l 

in
to

 
re

u
sa

b
le

 
and 

u
n

u
sab

le 
fra

c
tio

n
s 

d
u

rin
g

 
th

e
 

d
red

g
in

g
 

o
p

e
ra

tio
n

. 
S

uch 
se

g
re

g
a
­

tio
n

 o
f m

a
te

ria
ls w

ould b
e re

q
u

ire
d

 u
n

d
er A

lte
rn

a
tiv

e
s 

3
,4

, and 5
. 

U
nder 

A
lte

rn
a
tiv

e
 

2
, 

5
0

,0
0

0
 

cu
b

ic 
y

ard
s 

p
e
r y

e
a
r o

f d
red

g
ed

 m
a
te

ria
l w

ould b
e 

d
isp

o
sed

 
o

f 
a
t 

an 
e
x

istin
g

 
la

n
d

fill. 
T

h
is 

q
u

a
n

tity
 

w
o

u
ld

 
c
o

n
stitu

te
 

a
p

p
ro

x
i­

m
ately

 6 p
e
rc

e
n

t 
o

f th
e
 

an
n

u
al 

lo
ad

 to
 
th

e
 F

ra
n

k
lin

 
la

n
d

fill, 
o

r 
ap

p
ro

x
im

ately
 

3 p
e
rc

e
n

t 
o

f th
e
 

an
n

u
al 

lo
ad

 
to

 
th

e
 G

erm
antow

n 
la

n
d

fill. 
T

h
is 

a
lte

rn
a
tiv

e
 d

o
es 

n
o

t 
h

av
e 

a 
d

ire
c
t 

lan
d

 
req

u
irem

en
t 

fo
r 

d
red

g
ed

 m
a
te

ria
l 

d
isp

o
sa

l; 
h

o
w

ev
er, 

th
e
 

n
eed

 
fo

r 
new

 
o

r 
ex

p
an

d
ed

 
co

m
m

ercial 
la

n
d

fill 
s
ite

s
 

w
o

u
ld

 
b

e 
a
c
c
e
le

ra
te

d
. 

T
he 

u
se 

o
f 

th
e
 

lan
d

 
w

ould 
b

e 
im

p
aired

 
d

u
rin

g
 

th
e
 

la
n

d
fill 

o
p

e
ra

tio
n

, 
an

d
, 

ev
en

 
fo

llo
w

in
g

 
co

m
p

letio
n

 
o

f 
th

e
 

la
n

d
fillin

g
, 

th
e
 

s
ite

 
co

u
ld

 
p

ro
b

ab
ly

 
se

rv
e
 

o
n

ly
 

open sp
ace u

se
s. 

T
he 

sto
ra

g
e
 s

ite
 

lo
c
a
te

d
 
in

 th
e
 h

arb
o

r a
re

a
 co

u
ld

 b
e 

re
sto

re
d

 
to

 o
th

e
r u

ses fo
llo

w
in

g
 th

e
 p

e
rio

d
 o

f u
se fo

r sto
ra

g
e
 an

d
 d

ew
aterin

g
. 
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 C
O

N
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IT
IO

N
E

R
 

A
s 

d
isc

u
sse

d
 

in
 

th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is

 
re

p
o

rt, 
A

lte
rn

a
tiv

e
 

3 
p

ro
v

id
es 

fo
r 

th
e
 

u
se 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l 

to
 

am
end 

m
arg

in
al 

a
g

ric
u

ltu
ra

l 
o

r s
ilv

i­
c
u

ltu
ra

l 
lan

d
 

w
here 

p
ro

d
u

c
tiv

ity
 

can
 

b
e 

im
proved 

th
ro

u
g

h
 

th
e
 

u
se 

o
f 

s
o

il­
c
o

n
d

itio
n

in
g

 
m

eas-ures. 
F

o
r 

th
e
 

p
u

rp
o

ses 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 

assessm
en

t, 
it 

w
as 

assum
ed th

a
t 

th
e
 d

red
g

ed
 m

a
te

ria
l w

ill 
c
o

n
ta

in
 p

o
llu

ta
n

t 
le

v
e
ls 

low
 

enough 
to

 
p

erm
it 

sa
fe

 
u

se 
as 

a 
s
o

il 
c
o

n
d

itio
n

e
r. 

T
h

is 
a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

fo
u

r 
m

ain 
co

m
p

o
n

en
ts: 

a 
m

a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

a 
tra

n
sp

o
rta

tio
n

 
sy

stem
 

u
tiliz

in
g

 
tru

c
k

s, 
a 

sto
ra

g
e
 

a
re

a
 

n
e
a
r 

th
e
 

lan
d

 
w

h
ere 

th
e
 

m
a
te

ria
l 

is
 

to
 

b
e 

u
sed

, 
and 

a 
lan

d
 a

p
p

lic
a
tio

n
 sy

stem
. 

It w
as 

e
stim

a
te

d
 

th
a
t 

100 
a
c
re

s 
o

f 
a
g

ri­
c
u

ltu
ra

l 
o

r 
s
ilv

ic
u

ltu
ra

l 
lan

d
 

p
e
r 

y
ear 

w
ould 

b
e 

re
q

u
ire

d
 

fo
r 

d
isp

o
sa

l 
o

f 
ab

o
u

t 
5

0
,0

0
0

 
cu

b
ic 

y
ard

s 
o

f 
d

red
g

ed
 

m
a
te

ria
l 

p
e
r 

y
ear 

o
v

er 
a 

1
5

-y
ear 

p
e
rio

d
. 

In
 a

d
d

itio
n

, 
a 

sto
ra

g
e
 s

ite
 o

f 
ab

o
u

t 
20 

a
c
re

s 
in

 siz
e
 w

ould b
e n

eed
ed

 n
e
a
r th

e
 

lan
d

 to
 b

e 
am

ended. 
T

he 
c
o

st 
o

f 
d

isp
o

sa
l 

u
tiliz

in
g

 
th

is
 

m
ethod 

w
as 

e
stim

a
te

d
 

to
 b

e $
9

.6
0

 p
e
r cu

b
ic y

ard
. 

T
he 

m
ajo

r 
ad

v
an

tag
e 

to
 

th
e
 

reu
se o

f th
e
 d

red
g

ed
 m

a
te

ria
l 

to
 

am
end 

s
o

il 
is

 
th

e
 

in
c
re

a
se

d
 fe

rtility
 and im

proved d
rain

ag
e it w

ould p
ro

v
id

e
. 

T
he 

m
ajo

r 
d

isad
v

an
tag

e 
o

f 
A

lte
rn

a
tiv

e
 

3 
is

 
th

a
t 

p
u

b
lic

 
co

n
cern

, 
p

a
rtic

u
la

rly
 

re
la

tin
g

 
to

 
th

e
 

p
o

te
n

tia
l 

fo
r 

g
ro

u
n

d
w

ater 
p

o
llu

tio
n

, 
co

u
ld

 
p

re
se

n
t 

a 
p

ro
b

lem
 

in
 

lo
c
a
tin

g
 

a 
su

ita
b

le
 

a
g

ric
u

ltu
ra

l 
a
re

a
 

fo
r 

th
e
 

d
isp

o
sa

l 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l. 

C
o

n
seq

u
en

tly
, 

a 
so

p
h

istic
a
te

d
, 

m
a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

in
c
lu

d
in

g
 in

te
n

siv
e
 

sam
p

lin
g

 o
f b

o
tto

m
 

m
a
te

ria
ls 

an
d

 
a 

so
p

h
istic

a
te

d
 

se
g

re
g

a
­

tio
n

 
p

ro
c
e
ss, 

w
ould 

n
eed

 
to

 
b

e 
d

ev
elo

p
ed

 an
d

 u
tiliz

e
d

 u
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
. 

In
 
a
d

d
itio

n
, 

d
e
ta

ile
d

, 
s
ite

 se
le

c
tio

n
 c

rite
ria

 w
ould 

n
eed

 
to

 
b

e 
d

ev
elo

p
ed

 
an

d
 

a
p

p
lie

d
 

in
 

o
rd

e
r 

to
 

a
ssu

re
 

th
a
t 

u
se 

o
f th

e
 m

a
te

ria
l 

as 
a 

s
o

il 
am

endm
ent 

w
ould 

n
o

t c
re

a
te

 any en
v

iro
n

m
en

tal p
ro

b
lem

s. 

U
nder 

A
lte

rn
a
tiv

e
 

3
, 

ab
o

u
t 

20 
a
c
re

s 
o

f 
lan

d
 

w
ould 

n
eed

 
to

 
b

e 
co

m
m

itted
 

fo
r 

sto
ra

g
e
 

and 
d

ew
aterin

g
 

n
ear 

th
e
 

a
re

a
 

to
 

b
e 

am
ended, 

and 
ab

o
u

t 
100 

a
c
re

s 
o

f 
a
g

ric
u

ltu
ra

l 
o

r 
s
ilv

ic
u

ltu
ra

l 
lan

d
 

p
e
r 

y
ear 

req
u

1
r1

n
g

 
am

endm
ent 

w
ould 

b
e 

n
eed

ed
. 

T
he 

p
o

te
n

tia
l 

b
u

ild
u

p
 

o
f 

c
e
rta

in
 ch

em
ical p

o
llu

ta
n

ts, 
in

c
lu

d
in

g
 h

eav
y

 
m

e
ta

ls, 
on 

lan
d

s 
am

ended w
ith

 th
e
 d

red
g

ed
 

m
a
te

ria
ls 

co
u

ld
 

p
re

c
lu

d
e
 

th
e
 

fu
tu

re
 

u
se o

f th
e
 am

ended s
o

il fo
r th

e
 p

ro
d

u
ctio

n
 o

f som
e a

g
ric

u
ltu

ra
l p

ro
d

u
c
ts. 
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T
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L
 A

S
 

F
IL

L
 

A
s 

d
isc

u
sse

d
 

in
 

th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is

 
re

p
o

rt, 
A

lte
rn

a
tiv

e
 

4 
c
o

n
sists 

o
f 

th
e
 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

to
 

re
p

la
c
e
 

o
r 

su
p

p
lem

en
t 

co
n

v
en

tio
n

al 
f
ill 

m
a
te

ria
ls. 

T
he 

a
lte

rn
a
tiv

e
 

assum
es 

th
a
t 

th
e
 

q
u

a
lity

 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l 

w
ill 

ren
d

er 
it 

su
ita

b
le

 
fo

r 
su

ch
 

u
se

. 
T

he 
a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

th
re

e
 

m
ain 

co
m

p
o

n
en

ts: 
a 

sto
ra

g
e
 

and 
p

a
rtia

l 
d

ew
aterin

g
 

sy
stem

, 
a 

tra
n

sp
o

rta
tio

n
 

sy
stem

 
u

tiliz
in

g
 tru

c
k

s, 
and 

a 
fillin

g
 o

p
e
ra

tio
n

. 
It 

w
as 

e
stim

a
te

d
 

th
a
t 

1
5

,0
0

0
 

cu
b

ic 
y

ard
s 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

p
e
r 

y
e
a
r 

co
u

ld
 

b
e 

se
g

re
g

a
te

d
 

fo
r 

u
se 

as 
f
ill, 

an
d

 
co

u
ld

 
b

e 
m

ark
eted

 
as 

f
ill. 

T
he 

rem
ain

in
g

 
3

5
,0

0
0

 
cu

b
ic 

y
ard

s 
w

ould 
b

e 
o

n
ly

 
m

a
rg

in
a
lly

 
su

ite
d

 
fo

r 
u

se 
as 

f
ill, 

and 
w

ould 
n

o
t 

b
e 

re
a
d

ily
 

m
ark

etab
le 

fo
r 

th
is

 
p

u
rp

o
se. 

T
h

u
s, 

th
e
se

 
3

5
,0

0
0

 
cu

b
ic 

y
ard

s 
w

ould 
h

av
e 

to
 

b
e 

p
ro

v
id

ed
 

a
t 

no 
c
o

st. 
T

he 
n

e
t 

c
o

st 
o

f 
d

isp
o

sa
l 

u
tiliz

in
g

 
th

is
 

m
eth

o
d

, 
an

d
 

d
ed

u
ctin

g
 

th
e
 

m
onies 

re
c
e
iv

e
d

 
fo

r 
th

e
 

m
ark

etab
le 

fra
c
tio

n
, 

w
as 

e
stim

a
te

d
 

to
 

b
e 

$
4

.2
0

 
p

e
r 

cu
b

ic y
ard

. 

A
 m

ajo
r 

ad
v

an
tag

e 
o

f 
th

is
 

ty
p

e o
f d

isp
o

sa
l 

is
 
th

a
t 

th
e
 c

o
st p

e
r cu

b
ic y

ard
 
is

 
lo

w
er 

th
a
n

 
th

a
t 

o
f 

a
ll 

th
e
 

o
th

e
r 

a
lte

rn
a
tiv

e
s. 

In
 

a
d

d
itio

n
, 

th
is

 
a
lte

rn
a
tiv

e
 

81 
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A
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d
isc

u
sse

d
 

in
 

th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is

 
re

p
o

rt, 
A

lte
rn

a
tiv

e
 

3 
p

ro
v

id
es 

fo
r 

th
e
 

u
se 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l 

to
 

am
end 

m
arg

in
al 

a
g

ric
u

ltu
ra

l 
o

r s
ilv

i­
c
u

ltu
ra

l 
lan

d
 

w
here 

p
ro

d
u

c
tiv

ity
 

can
 

b
e 

im
proved 

th
ro

u
g

h
 

th
e
 

u
se 

o
f 

s
o

il­
c
o

n
d

itio
n

in
g

 
m

eas-ures. 
F

o
r 

th
e
 

p
u

rp
o

ses 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 

assessm
en

t, 
it 

w
as 

assum
ed th

a
t 

th
e
 d

red
g

ed
 m

a
te

ria
l w

ill 
c
o

n
ta

in
 p

o
llu

ta
n

t 
le

v
e
ls 

low
 

enough 
to

 
p

erm
it 

sa
fe

 
u

se 
as 

a 
s
o

il 
c
o

n
d

itio
n

e
r. 

T
h

is 
a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

fo
u

r 
m

ain 
co

m
p

o
n

en
ts: 

a 
m

a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

a 
tra

n
sp

o
rta

tio
n

 
sy

stem
 

u
tiliz

in
g

 
tru

c
k

s, 
a 

sto
ra

g
e
 

a
re

a
 

n
e
a
r 

th
e
 

lan
d

 
w

h
ere 

th
e
 

m
a
te

ria
l 

is
 

to
 

b
e 

u
sed

, 
and 

a 
lan

d
 a

p
p

lic
a
tio

n
 sy

stem
. 

It w
as 

e
stim

a
te

d
 

th
a
t 

100 
a
c
re

s 
o

f 
a
g

ri­
c
u

ltu
ra

l 
o

r 
s
ilv

ic
u

ltu
ra

l 
lan

d
 

p
e
r 

y
ear 

w
ould 

b
e 

re
q

u
ire

d
 

fo
r 

d
isp

o
sa

l 
o

f 
ab

o
u

t 
5

0
,0

0
0

 
cu

b
ic 

y
ard

s 
o

f 
d

red
g

ed
 

m
a
te

ria
l 

p
e
r 

y
ear 

o
v

er 
a 

1
5

-y
ear 

p
e
rio

d
. 

In
 a

d
d

itio
n

, 
a 

sto
ra

g
e
 s

ite
 o

f 
ab

o
u

t 
20 

a
c
re

s 
in

 siz
e
 w

ould b
e n

eed
ed

 n
e
a
r th

e
 

lan
d

 to
 b

e 
am

ended. 
T

he 
c
o

st 
o

f 
d

isp
o

sa
l 

u
tiliz

in
g

 
th

is
 

m
ethod 

w
as 

e
stim

a
te

d
 

to
 b

e $
9

.6
0

 p
e
r cu

b
ic y

ard
. 

T
he 

m
ajo

r 
ad

v
an

tag
e 

to
 

th
e
 

reu
se o

f th
e
 d

red
g

ed
 m

a
te

ria
l 

to
 

am
end 

s
o

il 
is

 
th

e
 

in
c
re

a
se

d
 fe

rtility
 and im

proved d
rain

ag
e it w

ould p
ro

v
id

e
. 

T
he 

m
ajo

r 
d

isad
v

an
tag

e 
o

f 
A

lte
rn

a
tiv

e
 

3 
is

 
th

a
t 

p
u

b
lic

 
co

n
cern

, 
p

a
rtic

u
la

rly
 

re
la

tin
g

 
to

 
th

e
 

p
o

te
n

tia
l 

fo
r 

g
ro

u
n

d
w

ater 
p

o
llu

tio
n

, 
co

u
ld

 
p

re
se

n
t 

a 
p

ro
b

lem
 

in
 

lo
c
a
tin

g
 

a 
su

ita
b

le
 

a
g

ric
u

ltu
ra

l 
a
re

a
 

fo
r 

th
e
 

d
isp

o
sa

l 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l. 

C
o

n
seq

u
en

tly
, 

a 
so

p
h

istic
a
te

d
, 

m
a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

stem
, 

in
c
lu

d
in

g
 in

te
n

siv
e
 

sam
p

lin
g

 o
f b

o
tto

m
 

m
a
te

ria
ls 

an
d

 
a 

so
p

h
istic

a
te

d
 

se
g

re
g

a
­

tio
n

 
p

ro
c
e
ss, 

w
ould 

n
eed

 
to

 
b

e 
d

ev
elo

p
ed

 an
d

 u
tiliz

e
d

 u
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
. 

In
 
a
d

d
itio

n
, 

d
e
ta

ile
d

, 
s
ite

 se
le

c
tio

n
 c

rite
ria

 w
ould 

n
eed

 
to

 
b

e 
d

ev
elo

p
ed

 
an

d
 

a
p

p
lie

d
 

in
 

o
rd

e
r 

to
 

a
ssu

re
 

th
a
t 

u
se 

o
f th

e
 m

a
te

ria
l 

as 
a 

s
o

il 
am

endm
ent 

w
ould 

n
o

t c
re

a
te

 any en
v

iro
n

m
en

tal p
ro

b
lem

s. 

U
nder 

A
lte

rn
a
tiv

e
 

3
, 

ab
o

u
t 

20 
a
c
re

s 
o

f 
lan

d
 

w
ould 

n
eed

 
to

 
b

e 
co

m
m

itted
 

fo
r 

sto
ra

g
e
 

and 
d

ew
aterin

g
 

n
ear 

th
e
 

a
re

a
 

to
 

b
e 

am
ended, 

and 
ab

o
u

t 
100 

a
c
re

s 
o

f 
a
g

ric
u

ltu
ra

l 
o

r 
s
ilv

ic
u

ltu
ra

l 
lan

d
 

p
e
r 

y
ear 

req
u

1
r1

n
g

 
am

endm
ent 

w
ould 

b
e 

n
eed

ed
. 

T
he 

p
o

te
n

tia
l 

b
u

ild
u

p
 

o
f 

c
e
rta

in
 ch

em
ical p

o
llu

ta
n

ts, 
in

c
lu

d
in

g
 h

eav
y

 
m

e
ta

ls, 
on 

lan
d

s 
am

ended w
ith

 th
e
 d

red
g

ed
 

m
a
te

ria
ls 

co
u

ld
 

p
re

c
lu

d
e
 

th
e
 

fu
tu

re
 

u
se o

f th
e
 am

ended s
o

il fo
r th

e
 p

ro
d

u
ctio

n
 o

f som
e a

g
ric

u
ltu

ra
l p

ro
d

u
c
ts. 
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: 

U
S

E
 O

F T
H

E
 D

R
E

D
G

E
D

 M
A

T
E

R
IA

L
 A

S
 

F
IL

L
 

A
s 

d
isc

u
sse

d
 

in
 

th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is

 
re

p
o

rt, 
A

lte
rn

a
tiv

e
 

4 
c
o

n
sists 

o
f 

th
e
 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

to
 

re
p

la
c
e
 

o
r 

su
p

p
lem

en
t 

co
n

v
en

tio
n

al 
f
ill 

m
a
te

ria
ls. 

T
he 

a
lte

rn
a
tiv

e
 

assum
es 

th
a
t 

th
e
 

q
u

a
lity

 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l 

w
ill 

ren
d

er 
it 

su
ita

b
le

 
fo

r 
su

ch
 

u
se

. 
T

he 
a
lte

rn
a
tiv

e
 

c
o

n
sists 

o
f 

th
re

e
 

m
ain 

co
m

p
o

n
en

ts: 
a 

sto
ra

g
e
 

and 
p

a
rtia

l 
d

ew
aterin

g
 

sy
stem

, 
a 

tra
n

sp
o

rta
tio

n
 

sy
stem

 
u

tiliz
in

g
 tru

c
k

s, 
and 

a 
fillin

g
 o

p
e
ra

tio
n

. 
It 

w
as 

e
stim

a
te

d
 

th
a
t 

1
5

,0
0

0
 

cu
b

ic 
y

ard
s 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

p
e
r 

y
e
a
r 

co
u

ld
 

b
e 

se
g

re
g

a
te

d
 

fo
r 

u
se 

as 
f
ill, 

an
d

 
co

u
ld

 
b

e 
m

ark
eted

 
as 

f
ill. 

T
he 

rem
ain

in
g

 
3

5
,0

0
0

 
cu

b
ic 

y
ard

s 
w

ould 
b

e 
o

n
ly

 
m

a
rg

in
a
lly

 
su

ite
d

 
fo

r 
u

se 
as 

f
ill, 

and 
w

ould 
n

o
t 

b
e 

re
a
d

ily
 

m
ark

etab
le 

fo
r 

th
is

 
p

u
rp

o
se. 

T
h

u
s, 

th
e
se

 
3

5
,0

0
0

 
cu

b
ic 

y
ard

s 
w

ould 
h

av
e 

to
 

b
e 

p
ro

v
id

ed
 

a
t 

no 
c
o

st. 
T

he 
n

e
t 

c
o

st 
o

f 
d

isp
o

sa
l 

u
tiliz

in
g

 
th

is
 

m
eth

o
d

, 
an

d
 

d
ed

u
ctin

g
 

th
e
 

m
onies 

re
c
e
iv

e
d

 
fo

r 
th

e
 

m
ark

etab
le 

fra
c
tio

n
, 

w
as 

e
stim

a
te

d
 

to
 

b
e 

$
4

.2
0

 
p

e
r 

cu
b

ic y
ard

. 

A
 m

ajo
r 

ad
v

an
tag

e 
o

f 
th

is
 

ty
p

e o
f d

isp
o

sa
l 

is
 
th

a
t 

th
e
 c

o
st p

e
r cu

b
ic y

ard
 
is

 
lo

w
er 

th
a
n

 
th

a
t 

o
f 

a
ll 

th
e
 

o
th

e
r 

a
lte

rn
a
tiv

e
s. 

In
 

a
d

d
itio

n
, 

th
is

 
a
lte

rn
a
tiv

e
 

81 



82 

w
ould 

su
b

stitu
te

 
d

red
g

ed
 

m
a
te

ria
l 

fo
r 

c
o

n
v

e
n

tio
n

a
l, 

m
ore 

ex
p

en
siv

e so
u

rc
e
s 

o
f 

f
ill, 

w
h

ile 
a
t 

th
e
 sam

e 
tim

e p
ro

v
id

in
g

 
fo

r 
a 

co
n

v
en

ien
t 

an
d

 
in

ex
p

en
siv

e 
m

eans 
o

f d
isp

o
sa

l. 

T
he 

m
ajo

r 
d

isad
v

an
tag

e 
o

f 
A

lte
rn

a
tiv

e
 

4 
is

 
th

e
 

n
eed

 
to

 
do 

e
x

te
n

siv
e
 

sam
p

lin
g

 
o

f b
o

tto
m

 m
a
te

ria
ls 

p
rio

r to
 d

red
g

in
g

 and 
to

 
se

g
re

g
a
te

 th
e
 m

a
te

ria
l 

d
u

rin
g

 th
e
 

d
red

g
in

g
 

o
p

e
ra

tio
n

. 
A

lth
o

u
g

h
 

no 
lan

d
 

w
ould 

h
av

e 
to

 
b

e 
co

m
m

itted
 

sp
e
c
ific

a
lly

 
to

 
d

isp
o

sa
l 

u
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
, 

c
o

n
stru

c
tio

n
 

s
ite

s
 

re
q

u
irin

g
 

f
ill 

w
ould 

n
eed

 
to

 
b

e 
fo

u
n

d
 

w
ith

in
 

ab
o

u
t 

20 
ro

ad
 

m
iles 

from
 

th
e
 h

a
rb

o
r. 

T
he 

s
ite

s
 w

ould 
h

av
e 

to
 

h
av

e 
su

b
so

il 
an

d
 

g
ro

u
n

d
w

ater 
c
h

a
ra

c
te

ristic
s 

th
a
t 

w
ould 

p
re

c
lu

d
e
 

th
e
 

c
re

a
tio

n
 

o
f 

an
y

 
en

v
iro

n
m

en
tal 

p
ro

b
lem

s 
from

 
th

e
 

u
se 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l 

as f
ill. 
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: 

D
IS

P
O

S
A

L
 A

N
D

 R
E

U
S

E
 O

F
 

D
R

E
D

G
E

D
 M

A
T

E
R

IA
L

 B
Y

 M
U

 L T
 I P

LE
 M

E
T

H
O

D
S

 

A
s 

d
isc

u
sse

d
 

in
 

th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is

 
re

p
o

rt, 
it 

w
as 

co
n

clu
d

ed
 

fo
llo

w
in

g
 

rev
iew

 o
f th

e
 

fo
u

r 
a
lte

rn
a
tiv

e
s 

o
rig

in
a
lly

 co
n

sid
ered

 th
a
t 

th
e
re

 w
as 

an
o

th
er v

ia
b

le
 

and p
ro

b
ab

ly
 m

ore 
p

ra
c
tic

a
l 

a
lte

rn
a
tiv

e
 

fo
r 

re
u

se
 

an
d

 
d

isp
o

sa
l 

o
f 

d
red

g
ed

 
m

a
te

ria
ls. 

T
h

is 
a
d

d
itio

n
a
l 

a
lte

rn
a
tiv

e
 w

ould p
ro

v
id

e 
fo

r 
th

e
 

reu
se 

and 
d

isp
o

sa
l 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

u
sin

g
 

a 
co

m
b

in
atio

n
 

o
f 

m
eth

o
d

s, 
in

c
lu

d
in

g
 

p
lacem

en
t 

o
f 

th
e
 

m
a
te

ria
l 

in
 

a 
sp

e
c
ia

lly
 

d
esig

n
ed

 
la

n
d

fill, 
u

se 
o

f 
th

e
 

m
a
te

ria
l 

as 
a 

co
v

er 
m

a
te

ria
l 

a
t 

an
 

e
x

istin
g

 
co

m
m

ercial 
la

n
d

fill, 
u

se 
o

f 
th

e
 

m
a
te

ria
l 

as 
a 

s
o

il 
am

endm
ent, 

and u
se o

f th
e
 m

a
te

ria
l 

as 
a 

f
ill 

m
a
te

ria
l. 

T
h

is 
a
lte

rn
a
tiv

e
 
c
o

n
sists 

o
f 

fiv
e
 m

ain 
co

m
p

o
n

en
ts: 

a 
sto

ra
g

e
 and p

a
rtia

l d
ew

aterin
g

 
sy

stem
, 

a 
tra

n
sp

o
rta

tio
n

 
sy

stem
 

u
tiliz

in
g

 
tru

c
k

s, 
a 

la
n

d
fillin

g
 

d
isp

o
sa

l 
sy

stem
, 

a 
lan

d
 a

p
p

lic
a
tio

n
 sto

ra
g

e
 

sy
stem

, 
and th

e
 
la

n
d

fill, 
lan

d
 

a
p

p
lic

a
tio

n
, 

an
d

 
fillin

g
 d

isp
o

sa
l 

sy
stem

s. 
It w

as 
e
stim

a
te

d
 th

a
t 

25 
p

e
rc

e
n

t o
f th

e
 m

a
te

ria
l 

w
ould n

eed
 to

 b
e d

isp
o

sed
 o

f 
in

 a 
sp

e
c
ia

lly
 

d
esig

n
ed

 
la

n
d

fill 
b

ecau
se 

o
f 

h
ig

h
 

p
o

llu
ta

n
t 

c
o

n
te

n
t; 

25 
p

e
rc

e
n

t 
co

u
ld

 
b

e 
u

tiliz
e
d

 as 
co

v
er m

a
te

ria
l 

a
t 

e
x

istin
g

 
co

m
m

ercial 
la

n
d

fills
; 

25 
p

e
rc

e
n

t 
co

u
ld

 b
e u

sed
 

as 
a 

s
o

il 
am

endm
ent 

on a
g

ric
u

l­
tu

ra
l 

o
r 

s
ilv

ic
u

ltu
ra

l 
a
re

a
s; 

an
d

 
th

e
 

rem
ain

in
g

 
25 

p
e
rc

e
n

t 
co

u
ld

 
b

e 
u

sed
 fo

r 
f
ill 

m
a
te

ria
l. 

T
he 

c
o

st 
o

f d
isp

o
sa

l 
u

tiliz
in

g
 th

is
 

m
ethod 

w
as 

e
stim

a
te

d
 
to

 
b

e 
$

7
.7

0
 p

e
r cu

b
ic y

ard
. 

T
he 

m
ajo

r 
ad

v
an

tag
e 

o
f 

th
is 

a
lte

rn
a
tiv

e
 

is
 

th
a
t 

it 
w

ould 
p

ro
v

id
e 

a 
h

ig
h

ly
 

fle
x

ib
le

 
as 

w
e
ll 

as 
en

v
iro

n
m

en
tally

 
sa

fe
 

m
ethod 

o
f 

d
isp

o
sa

l 
fo

r 
th

e
 

w
id

e 
v

a
rie

ty
 

o
f m

a
te

ria
ls 

th
a
t 

m
ay 

b
e 

en
co

u
n

tered
 
in

 d
red

g
in

g
 th

e
 M

ilw
aukee H

arb
o

r. 
In

 
a
d

d
itio

n
, 

o
n

e 
o

r 
m

ore 
o

f 
th

e
se

 
d

isp
o

sa
l 

m
ethods 

co
u

ld
 

b
e 

u
tiliz

e
d

 
a
t 

a
ll 

tim
es o

f th
e
 y

e
a
r w

hen d
red

g
in

g
 o

c
c
u

rs. 

A
s 

p
re

v
io

u
sly

 d
isc

u
sse

d
, 

th
e
 

ch
em

ical 
an

aly
ses 

o
f sam

p
les 

from
 
e
x

istin
g

 b
o

tto
m

 
sed

im
en

ts 
in

 
th

e
 

M
ilw

aukee 
H

arb
o

r 
in

d
ic

a
te

 
th

a
t 

th
e
 

sed
im

en
ts 

a
re

 
m

o
d

erately
 

to
 

h
e
a
v

ily
 

p
o

llu
te

d
 

an
d

, 
co

n
seq

u
en

tly
, 

a 
su

b
sta

n
tia

l 
fra

c
tio

n
 o

f th
e
 m

a
te

ria
l 

m
ay 

re
q

u
ire

 
sp

e
c
ia

lly
 

d
esig

n
ed

 
d

isp
o

sa
l 

fa
c
ilitie

s
 

to
 

p
re

c
lu

d
e
 

en
v

iro
n

m
en

tal 
d

e
g

ra
d

a
tio

n
. 

C
o

n
v

ersely
, 

m
a
te

ria
l 

w
ith

 
m

o
d

erate 
p

o
llu

ta
n

t 
le

v
e
ls 

co
u

ld
 

b
e 

reu
sed

 
fo

r 
o

n
e 

o
r 

m
ore 

o
f 

th
e
 

p
rev

io
u

s ly
 

d
isc

u
sse

d
 

d
isp

o
sa

l 
m

eth
o

d
s. 

T
h

u
s, 

u
n

le
ss 

th
e
 q

u
a
lity

 o
f th

e
 d

red
g

ed
 m

a
te

ria
l 

im
p

ro
v

es 
o

v
er tim

e
, 

th
e
re

 w
ill b

e a 
n

eed
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r 

som
e 

ty
p
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o

f 
se

c
u

re
, 

en
V

iro
n

m
en

tally
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u

n
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d
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l 
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stem
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A

 
p

ro
p

e
rly

 
d
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n

ed
 

la
n

d
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u

ld
 

a
ffo

rd
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ch

 
a 

m
ethod 
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f 
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l 
u
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n
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 d
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b
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en
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se
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e
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te
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d
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c
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te
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d
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r 
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n
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e p
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f d
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 d
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rin
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d
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b
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e
c
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a
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d

isp
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sa
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lte
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tiv
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c
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g
 

f
ill 

w
ould 

n
eed

 
to
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u
n
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n
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c
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th
a
t 
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e
 

c
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n
 

o
f 

an
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en

v
iro

n
m

en
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p
ro
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s 
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th

e
 

u
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o
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th
e
 

d
red

g
ed

 
m
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te

ria
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R
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A
s 

d
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u
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d
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th
e
 

p
reced

in
g

 
c
h

a
p

te
r 

o
f 

th
is
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p
o

rt, 
it 

w
as 

co
n

clu
d

ed
 

fo
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w
in

g
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 o
f th

e
 

fo
u
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a
lte

rn
a
tiv

e
s 
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in
a
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n

sid
ered

 th
a
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e
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as 
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o

th
er v
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b

le
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b
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p

ra
c
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a
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a
lte

rn
a
tiv

e
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r 
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u
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d

 
d

isp
o
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l 

o
f 

d
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ed

 
m

a
te

ria
ls. 

T
h

is 
a
d

d
itio

n
a
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a
lte

rn
a
tiv

e
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e 
fo

r 
th

e
 

reu
se 
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d

isp
o

sa
l 

o
f 

d
red

g
ed

 
m

a
te

ria
l 

u
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g
 

a 
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m
b

in
atio

n
 

o
f 

m
eth

o
d

s, 
in

c
lu

d
in

g
 

p
lacem

en
t 

o
f 

th
e
 

m
a
te

ria
l 

in
 

a 
sp

e
c
ia

lly
 

d
esig

n
ed

 
la

n
d

fill, 
u

se 
o

f 
th

e
 

m
a
te

ria
l 

as 
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co
v

er 
m

a
te

ria
l 

a
t 

an
 

e
x

istin
g

 
co

m
m

ercial 
la

n
d

fill, 
u

se 
o

f 
th

e
 

m
a
te

ria
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s
o

il 
am

endm
ent, 
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f th
e
 m

a
te

ria
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f
ill 

m
a
te

ria
l. 
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h
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a
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a
tiv

e
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o

n
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fiv
e
 m

ain 
co

m
p

o
n

en
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ra
g

e
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a
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l d
ew

aterin
g
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stem
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a 
tra

n
sp

o
rta

tio
n

 
sy

stem
 

u
tiliz

in
g

 
tru

c
k

s, 
a 

la
n

d
fillin

g
 

d
isp

o
sa

l 
sy

stem
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a 
lan

d
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p
p

lic
a
tio

n
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ra
g

e
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e
 
la

n
d
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a
p
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 d
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o

sa
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p
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 b
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sp
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n
d
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o

llu
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te
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p
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b
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 b
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ra
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th
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rem
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25 

p
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f d
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b
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w
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en
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ethod 
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l 
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r 
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e
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e 
v
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rie

ty
 

o
f m
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te

ria
ls 

th
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m
ay 
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e 

en
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u
n
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 d
red

g
in

g
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d

d
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isp
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m
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u
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b
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f th
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e
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g
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 d
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 b
o
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im
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th
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M
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e
 

sed
im

en
ts 

a
re

 
m

o
d

erately
 

to
 

h
e
a
v

ily
 

p
o

llu
te

d
 

an
d

, 
co

n
seq

u
en

tly
, 

a 
su

b
sta

n
tia

l 
fra

c
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c
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b
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 d
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p

ro
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e
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th
e
re

 w
ill b

e a 
n

eed
 

fo
r 

som
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ty
p
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se
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u
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en
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iro
n
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en
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u

n
d

 
d
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A

 
p

ro
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e
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d
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ed
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d
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u
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m
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f 

d
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th
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in
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n
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lte
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T
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tiv

e
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eed
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p
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en
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p
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b
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en
ts 

p
rio

r to
 d
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g
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an
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b
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u

en
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se
g
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o
f 
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e
 

m
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te
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u

rin
g

 
d
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g

in
g

 
to
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b

le
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n
u
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le 
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c
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f 

th
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m
a
te
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d

d
itio
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p
h
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a
te

d
 c

o
o

rd
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a
tio

n
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r 
d
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m
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a
tio

n
 o

f th
e
 d
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g

ed
 

m
a
te

ria
l 

w
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n
eed
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b

e 
d
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p
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en
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re 
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e
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 d
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e
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n
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o

p
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o
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p
u

b
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an

d
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c
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d
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c
a
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g
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e
c
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n
d
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r 
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d
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m
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l 
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h
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p
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la
tin

g
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p
o
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n

tia
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r 
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u
n

d
w
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p

o
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n
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n
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b
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u
g
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itio

n
, 

sig
n

ific
a
n

t 
e
n

g
in

e
e
rin

g
 and 

le
g

a
l 

e
ffo

rts 
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u
isitio
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v
al 

o
f 

a 
la

n
d
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d
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a
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a
rtic

u
la

rly
 
if

 
th
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a
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h
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b
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20 
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ld
 

b
e 
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eed

ed
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n
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c
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n
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f 
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e
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e
c
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lly
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ed
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n
d
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and 

25 
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c
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p

e
r 

y
e
a
r 
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su
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b
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a
g
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u
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l 
o
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 b
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se
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a
s w
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e
 

d
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g
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a
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l 
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e
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a
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b
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 b
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llo
w

in
g

 
c
e
ssa

tio
n

 o
f d
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c
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 b
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b
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d
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e
 

M
ilw

aukee 
H

arb
o

r. 
H

ow
ever, 

o
th

e
r 

m
ethods 

fo
r 

th
e
 
d

isp
o

sa
l 

o
f d

red
g

ed
 m

a
te

ria
l 

h
av

e b
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 p
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c
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f d
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c
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 c
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b
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d
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c
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c
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 c
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 d
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c
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e
 

p
o

te
n

tia
l 

fo
r 

g
ro

u
n

d
w

ater 
p

o
llu

tio
n

, 
m

ay 
n

eed
 

to
 

b
e 

ad
d

ressed
 

th
ro

u
g

h
 

p
u

b
lic

 
e
d

u
c
a
tio

n
 

an
d

 
th

e
 

in
v

o
lv

em
en

t 
o

f 
e
le

c
te

d
 
o

ffic
ia

ls
. 

In
 

a
d

d
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c
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isitio
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a
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b
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b
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c
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c
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p
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b
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 b
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p
e
r 

cu
b

ic 
y

a
rd

--a
n

d
 

th
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p
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p
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b
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d
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 m
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p
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fo

r 
A
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c
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e
 a

lte
rn

a
tiv

e
s p

re
se

n
te

d
 in

 T
ab

le 
1

1
. 

A
s 

m
en

tio
n

ed
 

ab
o

v
e, 

th
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f d
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e
 sp

e
c
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c
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c
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ra
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e
r 

sim
ila

r 
la

n
d

fill 
s
ite

s
, 

w
as 

deem
ed 

fe
a
sib

le
 

fo
r 

fu
rth

e
r 

c
o

n
sid

e
ra

tio
n

 in
 m

ore sp
e
c
ific

 a
n

a
ly

se
s. 

L
a

n
d

 A
p

p
lic

a
tio

n
 S

ite
 A

lte
rn

a
tiv

e
 

D
red

g
ed

 
m

a
te

ria
ls 

from
 

th
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b
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c
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d
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c
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c
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p
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d
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f d
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d
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t b
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r o
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c
a
p

a
c
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d
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b
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c
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b
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c
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 p
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c
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p
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 d
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c
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c
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d
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c
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e
 

d
ev

elo
p

m
en

t 
o

f 
a 

lag
o

o
n

 
d

isp
o

sa
l 

s
ite

 
is

 
$

3
,4

7
3

,0
0

0
, 

w
ith

 an av
erag

e 
an

n
u

al 
o

p
e
ra

tin
g

 and m
ain

ten
an

ce 
c
o

st 
o

f 
$

2
4

0
,0

0
0

. 
T

he 
to

ta
l 

c
o

st 
o

f 
c
o

n
stru

c
tio

n
 an

d
 o

p
e
ra

tio
n

 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 

is
 

e
stim

a
te

d
 

a
t $

9
.4

0
 p

e
r cu

b
ic y

ard
 o

f m
a
te

ria
l d

red
g

ed
. 



D
isp

o
sa

l 
in

 E
x
is

tin
g

 
L

a
n

d
fills

 

T
h

is 
a
lte

rn
a
tiv

e
 

c
a
lls

 
fo

r 
th
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 m
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n
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b
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p
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d
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p
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p
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 m
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b
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c
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p
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a
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c
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c
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b
e
 

a
p

p
lie

d
, 

an
d

 4
) 

a 
la

n
d

 a
p

p
lic

a
tio

n
 sy

ste
m

. 

T
h

e 
d

re
d

g
e
d

 
m

a
te

ria
l 

q
u

a
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p
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p
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 m
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r 
d

isp
o

sa
l 

a
lo

n
g

 
w

ith
 

o
th

e
r 

s
o

lid
 

w
a
ste

s. 
I
t 

is
 

assu
m

ed
 

u
n

d
e
r 

th
is

 
a
lte

rn
a
tiv

e
 

th
a
t 

5
0

 p
e
rc

e
n

t 
o

f 
th

e
 

d
re

d
g

e
d

 
m

a
te

ria
l 

c
o

u
ld

 
b

e
 

u
se

d
 

b
e
n

e
fic

a
lly

 
in

 
th

e
 

la
n

d
fill, 

w
h

ile
 

th
e
 

o
th

e
r 

5
0

 
p

e
r­

c
e
n

t 
w

o
u

ld
 

b
e
 

la
n

d
fille

d
 

a
lo

n
g

 
w

ith
 

o
th

e
r 

s
o

lid
 

w
a
ste

s. 
T

h
is 

a
lte

rn
a
tiv

e
 

c
o

n
s
is

ts
 

o
f 

th
re

e
 

p
rin

c
ip

a
l 

co
m

p
o

n
en

ts: 
1

) 
a 

sto
ra

g
e
 

an
d

 
p

a
rtia

l 
d

e
w

a
te

rin
g

 
sy

ste
m

, 
2

) 
a 

tra
n

s
p

o
rta

tio
n

 
sy

ste
m

, 
an

d
 

3
) 

a 
la

n
d

fillin
g

 
sy

ste
m

 
a
t 

e
x

is
tin

g
 

s
o

lid
 
w

a
ste

 
la

n
d

fills
. 

T
h

e 
sto

ra
g

e
 

an
d

 
d

e
w

a
te

rin
g

 
sy

ste
m

 
an

d
 

th
e
 

tra
n

s
p

o
rta

­
tio

n
 

sy
ste

m
 

e
n

v
isio

n
e
d

 
u

n
d

e
r 

th
is

 
a
lte

rn
a
tiv

e
 

w
o

u
ld

 
b

e
 

th
e
 

sam
e, 

an
d

 
h

av
e 

th
e
 

sam
e 

c
o

s
t, 

a
s 

th
e
 

co
m

p
arab

le 
sy

ste
m

s 
p

re
v

io
u

s ly
 

d
e
sc

rib
e
d

 
fo

r 
s
p

e
c
ia

l­
p

u
rp

o
se

 
la

n
d

fills
. 

U
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
, 

i
t
 

is
 

e
n

v
isio

n
e
d

 
th

a
t 

5
0

 
p

e
rc

e
n

t 
o

f 
th

e
 

d
re

d
g

e
d

 
m

a
te

ria
l 

w
o

u
ld

 
b

e 
u

se
d

 
a
t 

th
e
 

e
x

is
tin

g
 

la
n

d
fill 

fo
r 

d
a
ily

 
c
o

v
e
r, 

in
 

th
e
 

c
o

n
stru

c
tio

n
 

o
f 

g
a
s 

v
e
n

ts, 
o

r 
a
s 

b
a
c
k

fill 
in

 
th

e
 

c
o

n
stru

c
tio

n
 

o
f 

le
a
c
h

a
te

 
c
o

lle
c
tio

n
 

u
n

d
e
rd

ra
in

s. 
I
t 

is
 

fu
rth

e
r 

assu
m

ed
 

th
a
t 

th
is

 
m

a
te

ria
l 

w
o

u
ld

 
b

e
 

a
c
c
e
p

te
d

 a
t th

e
 la

n
d

fill a
t n

o
 c

o
s
t. 

T
h

e 
e
stim

a
te

d
 

c
a
p

ita
l 

c
o

st 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 

is
 

$
4

5
4

,0
0

0
, 

w
ith

 
an

 
a
n

n
u

a
l 

a
v

e
ra

g
e
 
o

p
e
ra

tin
g

 
an

d
 

m
a
in

te
n

a
n

c
e
 

c
o

st 
o

f 
$

6
4

6
,0

0
0

. 
T

h
e 

to
ta

l 
a
n

n
u

a
l 

c
o

st 
o

f 
c
o

n
s
tru

c
tio

n
 an

d
 
o

p
e
ra

tio
n

 o
f 

th
is

 
a
lte

rn
a
tiv

e
 
is

 
e
stim

a
te

d
 a

t 
$

7
.8

0
 
p

e
r 

c
u

b
ic

 
y

a
rd

 o
f m

a
te

ria
l d

re
d

g
e
d

. 

D
isp

o
sa

l o
n

 A
g

ric
u

ltu
ra

l 
L

a
n

d
s 

U
n

d
er 

th
is

 
a
lte

rn
a
tiv

e
, 

th
e
 
d

re
d

g
e
d

 m
a
te

ria
ls 

w
o

u
ld

 
b

e 
u

se
d

 
to

 
am

end 
s
o

ils
 

o
n

 
a
g

ric
u

ltu
ra

l 
la

n
d

s 
w

h
ere 

p
ro

d
u

c
tiv

ity
 

can
 

b
e 

im
p

ro
v

ed
 

b
y

 
th

e
 

u
se

 
o

f 
s
o

il 
c
o

n
d

itio
n

e
rs

. 
T

h
is 

a
lte

rn
a
tiv

e
 

c
o

n
s
is

ts
 

o
f 

fo
u

r 
p

rin
c
ip

a
l 

co
m

p
o

n
en

ts: 
1

) 
a 

m
a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

ste
m

, 
2

) 
a 

tra
n

s
p

o
rta

tio
n

 
sy

ste
m

 u
tiliz

in
g

 tru
c
k

s
, 

3
) 

a 
sto

ra
g

e
 

a
re

a
 

n
e
a
r 

th
e
 

a
g

ric
u

ltu
ra

l 
la

n
d

 
w

h
ere 

th
e
 

m
a
te

ria
l 

is
 

to
 

b
e
 

a
p

p
lie

d
, 

an
d

 4
) 

a 
la

n
d

 a
p

p
lic

a
tio

n
 sy

ste
m

. 

T
h

e 
d

re
d

g
e
d

 
m

a
te

ria
l 

q
u

a
lity

 
c
o

n
tro

l 
sy

ste
m

 
w

o
u

ld
 

in
c
lu

d
e
 

e
x

te
n

siv
e
 

in
-p

la
c
e
 

sa
m

p
lin

g
 

o
f 

th
e
 

m
a
te

ria
ls 

to
 

e
s
ta

b
lis

h
 

p
o

llu
ta

n
t 

c
o

n
te

n
t; 

sa
m

p
lin

g
 

an
d

 
a
n

a
ly

s
is

 
o

f 
th

e
 

m
a
te

ria
ls 

in
 

th
e
 

sto
ra

g
e
 

fa
c
ility

; 
a
g

ric
u

ltu
ra

l 
la

n
d

 
s
o

il 
sa

m
p

lin
g

; 
a 

p
ro

c
e
d

u
re

 
to

 
d

e
te

rm
in

e
 

d
e
s
ira

b
le

 
am

o
u

n
ts 

o
f 

m
a
te

ria
ls

 
to

 
b

e
 

a
p

p
lie

d
; 

an
d

 
a 

p
ro

c
e
d

u
re

 
fo

r 
in

v
e
n

to
ry

 
c
o

n
tro

l 
to

 
a
ssu

re
 

tim
e
ly

 
d

e
liv

e
ry

 
o

f 
th

e
 

p
ro

p
e
r 

am
o

u
n

ts 
o

f 
th

e
 

s
p

e
c
ific

 
m

a
te

ria
ls 

to
 

th
e
 

p
ro

p
e
r 

la
n

d
 

a
re

a
s
. 

S
ix

, 
3

0
-c

u
b

ic
-y

a
rd

 
tru

c
k

s 
w

o
u

ld
 

b
e
 

re
q

u
ire

d
 

to
 

tra
n

s
p

o
rt 

th
e
 

d
re

d
g

e
d

 
m

a
te

­
ria

ls
 

to
 

th
e
 

sto
ra

g
e
 

a
re

a
, 

e
a
c
h

 
m

ak
in

g
 

a
b

o
u

t 
th

re
e
 

ro
u

n
d

 
trip

s
 

p
e
r 

d
ay

 
o

n
 

a 
fiv

e
-d

a
y

-p
e
r-w

e
e
k

, 
o

n
e
-s

h
ift-p

e
r-d

a
y

, 
o

p
e
ra

tio
n

 
d

u
rin

g
 

th
e
 

six
-m

o
n

th
 

p
e
rio

d
 

o
f d

re
d

g
in

g
. 

T
h

e 
d

re
d

g
e
d

 
m

a
te

ria
l 

w
o

u
ld

 
b

e
 

s
to

re
d

 
a
t 

a 
s
ite

 
h

a
v

in
g

 
an

 
a
re

a
 

o
f 

a
b

o
u

t 
2

0
 

a
c
re

s 
an

d
 

d
e
sig

n
e
d

 
fo

r 
th

e
 

se
c
u

re
 
sto

ra
g

e
 
o

f 
th

e
 
d

re
d

g
e
d

 m
a
te

ria
ls

, 
in

c
lu

d
in

g
 

p
ro

v
isio

n
s 

fo
r 

th
e
 
p

re
v

e
n

tio
n

 o
f 

ru
n

o
ff. 

T
h

e 
sto

ra
g

e
 
a
re

a
 w

o
u

ld
 
a
lso

 
in

c
lu

d
e
 

a 
sy

ste
m

 
to

 
se

g
re

g
a
te

 
d

re
d

g
e
d

 
m

a
te

ria
l 

a
c
c
o

rd
in

g
 

to
 

ty
p

e
 

an
d

 
q

u
a
lity

. 
A

ssu
m

in
g

 
an

 
a
v

e
ra

g
e
 
o

f 
fo

u
r 

in
c
h

e
s 

o
f 

d
re

d
g

e
d

 m
a
te

ria
l 

to
 
b

e
 

p
la

c
e
d

 
o

n
 

an
d

 
d

isc
e
d

 
in

to
 

th
e
 

in
-p

la
c
e
 
s
o

ils
, 

a
b

o
u

t 
1

0
0

 
a
c
re

s 
o

f 
a
g

ric
u

ltu
ra

l 
la

n
d

s 
w

o
u

ld
 b

e
 n

eed
ed

 
fo

r 
a
p

p
lic

a
tio

n
 o

f d
re

d
g

e
d

 m
a
te

ria
ls e

a
c
h

 y
e
a
r. 

T
h

e 
e
stim

a
te

d
 

c
a
p

ita
l 

c
o

s
t 

o
f 

th
is

 
a
lte

rn
a
tiv

e
 

is
 

$
7

7
1

,0
0

0
, 

w
ith

 
a
n

 
a
v

e
ra

g
e
 

a
n

n
u

a
l 

o
p

e
ra

tin
g

 
an

d
 m

a
in

te
n

a
n

c
e
 
c
o

s
t 

o
f 

$
4

2
9

,0
0

0
. 

T
h

e 
to

ta
l 

c
o

s
t 

o
f 

c
o

n
stru

c
­

tio
n

 
an

d
 
o

p
e
ra

tio
n

 
o

f 
th

is
 

a
lte

rn
a
tiv

e
 
is

 
e
stim

a
te

d
 a

t 
$

9
.6

0
 
p

e
r 

c
u

b
ic

 
y

a
rd

 o
f 

m
a
te

ria
l d

re
d

g
e
d

. 
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D
isp

o
sa

l as a F
ill M

a
te

ria
l 

T
h

is 
a
lte

rn
a
tiv

e
 

e
n

v
isio

n
s 

th
e
 

u
se 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

as 
f
ill 

in
 c

o
n

stru
c
­

tio
n

 
p

ro
je

c
ts, 

assu
m

in
g

 
th

a
t 

th
e
 

q
u

a
lity

 
and 

c
h

a
ra

c
te

ristic
s 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
ls 

a
re

 
a
c
c
e
p

ta
b

le
 

fo
r 

su
ch

 
p

u
rp

o
ses. 

U
nder 

th
is

 
a
lte

rn
a
tiv

e
, 

it 
is

 
assum

ed th
a
t 

ab
o

u
t 

30 
p

e
rc

e
n

t 
o

f th
e
 d

red
g

ed
 m

a
te

ria
l 

w
ill 

b
e 

w
e
ll 

su
ite

d
 

fo
r 

f
ill 

u
se

s, 
an

d
 

th
a
t 

su
ch

 
m

a
te

ria
l 

w
ill 

h
av

e 
a 

v
alu

e 
o

f 
$

0
.5

0
 p

e
r cu

b
ic y

a
rd

. 
T

he 
rem

ain
in

g
 

70 
p

e
rc

e
n

t 
o

f 
th

e
 

m
a
te

ria
l 

is 
assum

ed 
to

 
h

av
e 

lim
ite

d
 

a
p

p
lic

a
­

tio
n

 as a 
f
ill m

a
te

ria
l and th

e
re

fo
re

 to
 h

av
e no m

o
n

etary
 v

a
lu

e
. 

T
h

is 
a
lte

rn
a
tiv

e
 

h
as 

th
re

e
 

p
rin

c
ip

a
l 

c
o
m
p
o
n
e
~
t
s
:
 

1) 
a 

sto
ra

g
e
, 

p
a
rtia

l 
d

ew
aterin

g
, 

an
d

 
m

a
te

ria
l 

se
g

re
g

a
tio

n
 

sy
stem

, 
2

) 
a 

tra
n

sp
o

rta
tio

n
 

sy
stem

 
u

tiliz
in

g
 

tru
c
k

s, 
an

d
 

3
) 

a 
fillin

g
 

o
p

e
ra

tio
n

. 
A

fte
r 

p
a
rtia

l 
d

ew
aterin

g
 

and 
m

a
te

ria
l 

se
g

re
g

a
tio

n
 

in
 

th
e
 

sto
ra

g
e
 

a
re

a
, 

th
e
 

b
e
n

e
fic

ia
l 

d
red

g
ed

 
m

ate­
ria

ls
 

w
ould 

b
e 

tra
n

sp
o

rte
d

 
to

 
th

e
 

fillin
g

 
o

p
e
ra

tio
n

 
u

sin
g

 
th

re
e
, 

3
0

-cu
b

ic­
y

ard
 tru

c
k

s. 

T
he 

e
stim

a
te

d
 

c
a
p

ita
l 

c
o

st 
o

f 
th

is
 

a
lte

ra
tiv

e
 

is
 

$
3

7
8

,0
0

0
, 

w
ith

 
an

 
av

erag
e 

an
n

u
al o

p
e
ra

tin
g

 and m
ain

ten
an

ce c
o

st 
o

f 
$

1
8

6
,0

0
0

. 
T

he 
to

ta
l 

c
o

st 
o

f 
c
o

n
stru

c
­

tio
n

 
and o

p
e
ra

tio
n

 o
f th

is
 
a
lte

rn
a
tiv

e
 
is

 
e
stim

a
te

d
 a

t 
$

4
.2

0
 p

e
r 

cu
b

ic y
ard

 o
f 

m
a
te

ria
l d

red
g

ed
. 

D
isp

o
sa

l 
b

y
 M

u
ltip

le
 M

e
th

o
d

s 

T
h

is 
a
lte

rn
a
tiv

e
 

assum
es 

th
a
t 

th
e
 

d
isp

o
sa

l 
o

r 
re

u
se

 o
f d

red
g

ed
 m

a
te

ria
ls w

ill 
in

v
o

lv
e th

e
 u

se o
f 

a 
co

m
b

in
atio

n
 o

f 
se

v
e
ra

l 
d

iffe
re

n
t m

ethods 
d

ep
en

d
in

g
 on th

e
 

m
eans 

b
e
st 

su
ite

d
 

fo
r 

th
e
 

v
a
rio

u
s 

com
ponents 

o
f 

th
e
 

d
red

g
ed

 
m

a
te

ria
l. 

T
h

is 
a
lte

rn
a
tiv

e
 w

ould in
v

o
lv

e th
e
 fo

llo
w

in
g

 m
ethods o

f re
u

se
 o

r d
isp

o
sa

l: 

• 
A

bout 
25 

p
e
rc

e
n

t 
o

f 
th

e
 

volum
e 

o
f 

d
red

g
ed

 
m

a
te

ria
ls 

rem
ain

in
g

 
a
fte

r 
p

a
rtia

l 
d

ew
aterin

g
 

w
ould 

b
e 

d
isp

o
sed

 
o

f 
in

 a 
la

n
d

fill 
d

esig
n

ed
 sp

e
c
ifi­

c
a
lly

 fo
r p

o
llu

te
d

 d
red

g
ed

 m
a
te

ria
ls. 

• 
A

bout 
25 

p
e
rc

e
n

t o
f th

e
 d

red
g

ed
 m

a
te

ria
ls w

ould b
e u

sed
 

as 
a 

d
a
ily

 co
v

er 
m

a
te

ria
l 

in
 

a 
sa

n
ita

ry
 

la
n

d
fill 

d
esig

n
ed

 
p

rin
c
ip

a
lly

 
to

 
re

c
e
iv

e
 

o
th

e
r 

so
lid

 w
astes. 

• 
A

bout 
25 

p
e
rc

e
n

t 
o

f th
e
 d

red
g

ed
 m

a
te

ria
l w

ould b
e sp

re
a
d

 o
n

 a
g

ric
u

ltu
ra

l 
lan

d
s as a s

o
il c

o
n

d
itio

n
e
r. 

• 
A

bout 
25 

p
e
rc

e
n

t 
o

f 
th

e
 

d
red

g
ed

 
m

a
te

ria
l w

ould b
e u

sed
 as 

f
ill 

m
a
te

ria
l 

fo
r c

o
n

stru
c
tio

n
 p

ro
je

c
ts. 

T
h

is 
a
lte

rn
a
tiv

e
 
c
o

n
sists 

o
f 

fiv
e
 
p

rin
c
ip

a
l 

co
m

p
o

n
en

ts: 
1) 

a 
sto

ra
g

e
, 

d
ew

ater­
in

g
, 

an
d

 sto
c
k

p
ilin

g
 sy

stem
, 

2
) 

a 
tra

n
sp

o
rta

tio
n

 sy
stem

 u
tiliz

in
g

 tru
c
k

s, 
3

) 
a 

la
n

d
fillin

g
 

sy
stem

, 
4

) 
a 

lan
d

 
a
p

p
lic

a
tio

n
 

sto
ra

g
e
 

sy
stem

, 
and 

5
) 

th
e
 

p
ro

d
u

c­
tiv

e
 la

n
d

fill, 
lan

d
 a

p
p

lic
a
tio

n
, 

and fillin
g

 en
d

 u
se

s. 

T
he 

e
stim

a
te

d
 

c
a
p

ita
l 

c
o

st 
o

f 
th

is
 
a
lte

rn
a
tiv

e
 
is 

$
1

,3
1

1
,0

0
0

, 
w

ith
 an

 av
erag

e 
an

n
u

al 
o

p
e
ra

tin
g

 
and 

m
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c
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 c
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c
te

ristic
s 

o
f 

th
e
 

d
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 d
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d
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b
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a
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c
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a
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b
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d
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b
e 

tra
n

sp
o

rte
d

 
to

 
th

e
 

fillin
g

 
o

p
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c
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p
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 b
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 d
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e b
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d
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d
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c
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