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B
E

F
O

R
E

T
H

E
IL

L
IN

O
IS

P
O

L
L

U
T

IO
N

C
O

N
T

R
O

L
B

O
A

R
I
.

c
D

JU
N

29
2011

P
L

N
O

I
S

)
R

08-09
S

ubdocket
C

)
(R

ulem
aking

—
W

ater)

)

M
y

nam
e

is
R

oy
Sm

ogor.
I have

been
em

ployed
w

ith
the

Illinois
E

nvironm
ental

P
rotection

A
gency

f’or
ten

years.
Ipreviously

testified
in

R
08-09

on
D

ecem
ber

21.
2007.

1have

several
years

of
experience.

in
the

states
o
f

V
irginia

and
Illinois.

in
developing

w
ays

to
use

inform
ation

about
fish

and
other

aquatic
life

to
determ

ine
the

ecological
health

of
stream

s.

C
urrently,

I
am

a
P

ublic
Service

A
dm

inistrator
in

the
S

urface
W

ater
S

ection
of

the
B

ureau
o
f

W
ater.

T
he

S
urface

W
ater

Section
is

responsible
for

m
onitoring

the
condition

of
Illinois

stream
s

and
lakes.

S
pecifically,

w
e

collect
biological,

chem
ical,

and
physical

inform
ation

from
w

aters

throughout
the

state
and

then
interpret

how
this

inform
ation

represents
the

ecological
health

of

Illinois
surface

w
aters.

O
ur

activities
help

guide
the

protection,
m

anagem
ent,

and
regulation

of

Illinois’
aquatic

natural
resources.

B
ack

g
ro

u
n
d

F
or

various
parts

of
the

C
hicago

A
rea

W
aterw

ay
System

(hereafter
called

C
A

W
S

)

addressed
in

this
rulem

aking,
both

the
Illinois

E
nvironm

ental
P

rotection
A

gency
(hereafter,

“Illinois
E

P
A

T’
)

and
the

M
etropolitan

W
ater

R
eclam

ation
D

istrict
o
f

G
reater

C
hicago

(hereafter,

“M
W

R
D

”)
propose

aquatic-life
uses

that
represent

aquatic-life
conditions

that
are

less
natural

than
the

C
lean

W
ater

A
ct

goal
of

having
balanced

com
m

unities
of

aquatic
life.

A
side

from
this

IN
T

H
E
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R
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sim
ilarity,

the
proposals

differ
in

im
portant

w
ays.

For
exam

ple,
Illinois

E
PA

proposes
tw

o

different
aquatic-life

uses
for

the
C

A
W

S
—

each
representing

a
different

level
of

biological

potential;
w

hereas,
M

W
R

D
proposes

three
aquatic-life

uses.
A

lso,
the

proposals
differ

regarding

the
parts

of
the

C
A

W
S

in
w

hich
each

of
the

proposed
uses

applies.
For

exam
ple.

the
Illinois

E
P

A
proposes

a
m

ore-natural
aquatic-life

use
for

C
alum

et-S
ag

C
hannel

than
does

M
W

R
D

.

T
he

aforem
entioned

exam
ples

represent
obvious

w
a
s

in
w

hich
the

structure
of

the

proposals
differs.

H
ow

ever,
som

e
less-obvious

critical
differences

exist
in

the
inform

ation
and

interpretations
used

to
develop

the
proposals.

B
y

addressing
these

underlying
critical

differences,
I

try
to

show
som

e
of

the
fundam

ental
reasons

w
hy

the
aquatic-life

uses
proposed

by

Illinois
E

P
A

are
m

ore
justified

than
those

proposed
by

M
W

R
D

.
in

this
testim

ony,
I

present
w

hy

the
analyses

and
interpretations

by
or

for
M

W
R

D
do

not
clearly

and
sufficiently

support
their

final
proposed

aquatic-life
uses

for
various

parts
o
f

the
C

A
W

S.
1

address
fundam

ental

shortcom
ings

in
how

the
physical,

biological,
and

chem
ical

inform
ation

w
as

used
and

interpreted

by
or

for
M

W
R

D
for

proposing
their

aquatic-life
uses

for
each

part
ofthe

C
A

W
S

.

M
W

R
D

s
use

ofphysical,
biological,

and
chem

ical
data

from
the

C
A

W
S

lacks
a

clear

focus
on

answ
ering

this
basic

question:

F
or

each
p
a
r
t

o
f the

(JA
IVS’.

assum
ing

that
balanced

aquatzc—
life

com
m

unities
are

attainable

now
or

in
the

frireseeahle
future,

how
does

the
available

inform
ation

m
eet

the
burden

jar

/usti/jing
a

less—
natural

aquatic—
l’

use
to

be
designated?

T
he

conclusions
ofthe

C
A

W
S

habitat-evaluation
and

habitat-im
provem

ent
project

perform
ed

for

M
W

R
D

fail
to

directly
address

this
prim

ary
question

and
thus

fail
to

provide
inform

ation
that

pertains
directly

to
the

prim
ary

needs
ofthis

rulem
aking.

M
W

R
D

s
habitat-evaluation

and

habitat-im
provem

ent
project

fails
in

the
w

ays
addressed

in
the

rem
ainder

ofthis
testim

ony.



T
hese

include
deficiencies

in
how

M
W

R
D

used
and

interpreted
physical-habitat

data,
fish

data,

and
w

ater-quality
data.

D
eficiencies

in
I-low

M
W

R
D

U
sed

P
h
y
sical-H

ab
itat

D
ata

T
he

C
A

W
S

habitat-evaluation
report

created
for

M
W

R
D

(Public
C

om
m

ent
284),

did
not

clearly
and

directly
address

the
concept

of
biological

potential
in

the
context

of
determ

ining
the

m
ost

appropriate
aquatic-life

uses
to

designate
for

each
part

ofthe
C

A
W

S.
T

he
C

A
W

S
-specific

habitat
index

and
H

com
bined/ish

in
e
iric

that
w

ere
created

do
not

clearly
reflect

biological

potential
because

no
analysis

w
as

perform
ed

to
show

how
each

o
fthe

variables
that

constitute

each
of

these
indexes

is
related

to
a

gradient
o
f

hum
an

im
pact.

i.e..
relative

degree
ofnaturalness.

L
acking

such
a

connection,
the

habitat
evaluation

m
erely

show
s

that
som

e
fish

m
easures

are

related
statistically

to
som

e
physical-habitat

m
easures

in
the

C
A

W
S

;
how

ever,
this

finding
itself

does
not

pertain
to

s
e
ttin

g
biological

goals
in

a
C

lean
W

ater
A

ct
context.

B
ecause

the
aquatic-life

use
designated

for
a

w
aterbody

represents
the

best-case
future

biological
condition—

m
ore

sim
ply

called
biological

potential—
the

habitat
and

biological

indexes
used

to
m

easure
existing

and
potential

biological
condition

m
ust

first
be

show
n

to
be

useful
signals

of
hum

an
im

pacts
across

a
range

of
biological

conditions
from

im
balanced

to

balanced
aquatic-life

com
m

unities.
A

bility
to

m
easure

across
this

range
o
f

biological
condition

establishes
a

fram
e

of
reference

for
determ

ining
if

and
w

hy
the

C
lean

W
ater

A
ct

goal
of

balanced

aquatic-life
com

m
unities

cannot
be

attained
w

hen
assum

ing
a

best-case
future

for
the

w
aterbody.

Ifthe
m

easures
of

existing
or

potential
biological

condition
cannot

or
do

not
clearly

reflect
a

large-enough
range

of
biological

condition,
then

they
lack

this
essential

fram
e

o
f

re
fe

re
n
c
e
.

-3



N
either

the
C

A
W

S
habitat-evaluation

report
(P

C
284)

nor
the

C
A

W
S

habitat-

im
provem

ent
report

(P
C

284)
subm

itted
by

M
W

R
D

clearly
explain

w
hat

a
com

bined-fish-m
etric

score
or

a
C

A
W

S
habitat-index

score
m

eans
in

term
s

ofthe
biological

condition
that

represents

the
C

lean
W

ater
A

ct
goal

ofhalancecl
aquatic-life

com
m

unities.
W

ithout
a

fram
e

of
reference

relative
to

the
C

lean
W

ater
A

ct
benchm

ark
aquatic-life

condition,
these

C
A

W
S

-specific
indexes

lack
usefulness

in
determ

ining
and

justifying
the

m
ost

appropriate
aquatic-life

uses
to

designate

in
each

part
of

the
C

A
W

S
.

A
dditional

to
lacking

a
clear

fram
e

o
f

reference
relative

to
the

C
lean

W
ater

A
ct

aquatic-

life
goal,

the
developm

ent
and

interpretation
of

the
C

A
W

S
habitat

index
has

the
Follow

ing

shortcom
ings.

T
he

process
used

to
develop

the
C

A
W

S
habitat

index
did

not
ensure

that
the

final

index
reflects

environm
ental

variation
throughout

the
C

A
W

S
that

is
exclusively

attributable
to

differences
in

physical
habitat

and
not

to
other

factors
such

as
the

physicochem
ical

condition
of

the
w

ater—
w

hich
I

w
ill

call
‘w

ater
quality”

in
this

testim
ony.

T
he

habitat
evaluation

did
not

analyze
relations

betw
een

w
ater

quality
and

physical
habitat

throughout
the

C
A

W
S

:
therefore,

it

is
unclear

w
hether

or
not

differences
in

the
habitat-index

scores
am

ong
various

parts
of

the

C
A

W
S

sim
ply

reflect
differences

in
w

ater
quality

that
happens

to
co-vary

w
ith

the
habitat

m
easures.

F
or

exam
ple,

am
ong

sites
throughout

the
C

A
W

S
,

the
com

bined-fish-m
etric

score
w

as

found
to

decrease
as

the
percent

of
rip-rap

along
the

banks
increased.

If
a

potential
pollutant

in

the
w

ater
occurs

in
higher

am
ounts

in
the

parts
of

the
C

A
W

S
that

have
m

ore
rip-rap,

the
apparent

influence
of

rip-rap
on

fish
could

as
validly

be
attributed

to
this

w
ater-quality

effect.
T

he
C

A
W

S

habitat
evaluation

neither
clearly

nor
thoroughly

exam
ined

such
possibilities.

A
lthough

the

C
A

W
S

habitat
evaluation

interpreted
that

the
statistical

correlation
betw

een
the

com
bined

fish

m
etric

and
the

C
A

W
S

habitat
index

w
as

attributable
entirely

to
differences

in
physical

habitat.

4



the
evaluation

did
not

account
for

how
correlation

betw
een

w
ater

quality
or

other
non-habitat

factors
and

the
selected

physical-habitat
m

easures
could

confound
such

an
interpretation.

T
w

o
o
f

the
final

six
habitat

variables
identified

as
m

ost
statistically

related
to

the

com
bined

fish
m

etric
and

thus
included

in
the

C
A

W
S

habitat
index

provide
direct

exam
ples

of

such
confounded

interpretation.
For

these
tw

o
habitat

variables,
the

C
A

W
S

habitat-im
provem

ent

report
(PC

284)
raises

serious
uncertainties

about
how

to
interpret

these
variables.

T
he

habitat-

im
provem

ent
report

points
out

that
the

negative
relationship

betw
een

the
com

bined
fish

m
etric

and
the

habitat
variable

called
,“percent

ofrip-rap
hanks’

is
difficult

to
interpret

for
the

C
A

W
S.

S
pecifically,

the
habitat-im

provem
ent

report
states

on
page

14.
“T

his
lack

o
f clarity

w
ith

respect

to
the

im
p
a
c
t
o
f riprap

m
akes

assessm
ent

o
fthe

role
o
/rtp

rap
in

the
C

A
W

l
m

ore
difficult.

Jr
is

not
c
le

a
r

w
hat

the
n
e
g
a
tiv

e
im

p
a
c
t

o
f riprap

is,
o
rJ

th
e

n
e
g
a
tiv

e
response

o
ffish

in
re

a
c
h
e
s

w
ith

rip
ra

p
is

due
to

som
e

other
/iictor

a
s
s
o
c
ia

te
d

w
ith

those
reaches

an
d

not
the

rip
ra

p
itse

!/:”

D
espite

this
high

degree
of

uncertainty
in

w
hat

varying
am

ounts
ofriprap

truly
represent

in
parts

of
the

C
A

W
S

,
this

variable
w

as
included

as
one

ofthe
six

key
habitat

variables
in

the
final

C
A

W
S

-specific
habitat

index.
D

espite
the

possibility
that

this
habitat

variable
m

ay
actually

have

represented
“som

e
other/actor,”

this
variable

w
as

included
in

the
C

A
W

S
habitat

index
and

thus

used
and

interpreted
as

if
it

w
ere

a
direct

indication
of

how
the

am
ount

o
frip-rap

influences
fish

conditions
in

the
C

A
W

S.

S
im

ilar
to

the
variable

called
“percent

o
f rip—

rap
banks,”

the
variable

called
“m

anm
ade

stru
ctu

res”
w

as
picked

as
one

of
the

six
key

habitat
variables

in
the

final
C

A
W

S
habitat

index,

despite
serious

doubt
about

its
relevance

and
interpretability.

T
he

habitat-irnprovenient
report

states,
“A

s
w

ith
rlprap,

ii
is

not
clear

from
the

available
data

w
hy

these
structures

are
negatively

co
rrelated

i.’ith
fish

or
w

hether
it

is
the

stru
ctu

res
them

selves
or

som
e

other
aspect

o
fih

e



w
aterw

ays
at

these
lo

catio
n
s

that
is

af/ecting
th

e/is/i.’
For

the
aforem

entioned
tw

o
physical-

habitat
variables

that
w

ere
part

of
the

C
A

W
S

habitat
index,

it
is

not
clear

w
hat

the
variables

truly

represent
in

term
s

of
how

physical
habitat

and
other

factors
m

ay
influence

fish
in

the
C

A
W

S.

G
iven

that
the

habitat-evaluation
report

did
not

present
a

clear
analysis

of
how

each
of

the

physical-habitat
m

easures
that

constitute
the

C
A

W
S

habitat
index

related
w

ith
other

factors
such

as
w

ater
quality

throughout
the

C
A

W
S

.
it

is
possible

that
the

habitat
variables

picked
to

create

the
C

A
W

S
habitat

index
actually

represented
aspects

of
w

ater
quality

that
m

attered
m

ore
to

the

fish
than

the
physical-habitat

differences
that

they
superficially

represented.

T
his

sam
e

fundam
ental

shortcom
ing

applies
to

the
single

habitat
variable

found
to

he

m
ost

related
to

the
C

A
W

S
com

bined
fish

m
etric:

“m
axim

um
channel

depth.”
T

he
C

A
W

S

habitat
evaluation

found
that

the
parts

o
f

C
A

W
S

that
had

greater
m

axim
um

channel
depth

tended

to
have

a
low

er
com

bined
fish

m
etric.

T
he

C
A

W
S

habitat-im
provem

ent
report

on
page

10
states

this
finding

as
“In

o
th

er
w

orth’,
p
o
o
rerJìsh

com
m

unities
w

ere
g
en

erally
observed

in
deeper

reach
es.”

T
he

report
then

states
that

,
“W

hile
w

ater
depth

u
se//is

not
necessarily

detrim
ental

to

fish.
it

is
likely

indicative
0
/a

range
o
fother

fiictor,s’
in

clu
d

in
g

the
lack

o
flitto

ral
zone

and
the

acco
m

p
an

y
in

g
p
resen

ce
of

in
acro

p
h

y
le

cover,
d

isco
n

n
ectio

n
from

rip
arian

areas,
an

d
the

p
resen

ce
o
fco

m
m

ercial
n
av

ig
atio

n
to

nam
e

afrw
.”

T
his

interpretation,
w

hich
focuses

only
on

physical-habitat
im

pairm
ents,

does
not

acknow
ledge

that
the

“range
o
fo

th
er

/tctors”
m

entioned

m
ay

also
include

w
ater-quality

conditions
that

vary
w

ith
m

axim
um

channel
depth

throughout
the

C
A

W
S

and
thus

help
explain

the
statistical

correlation
found

betw
een

m
axim

um
channel

depth

and
the

C
A

W
S

com
bined

fish
m

etric.
F

or
exam

ple.
deeper

parts
of

the
C

A
W

S
m

ay
also

tend
to

have
poorer

w
ater

quality
for

fish.
T

hese
“other

frictors”
m

ay
also

include
lesser

efficiency
in

collecting
a

fish
sam

ple
in

deeper
parts

ofthe
C

A
W

S
than

in
shallow

er
parts.

F
ish-com

m
unity
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sam
ples

collected
in

deeper
reaches

o
th

e
C

A
W

S
m

ay
have

low
er

scores
for

the
C

A
W

S

com
bined

fish
m

etric
sim

ply
because

sam
pling

in
deeper

w
ater

does
not

as
accurately

represent

the
condition

of
the

fish
com

m
unity

as
does

sam
pling

in
shallow

er
w

ater.

S
im

ilar
to

the
difficulties

in
interpreting

the
aforem

entioned
habitat

variables,
such

as

‘m
anm

ade
stru

ctu
res”

and
“
m

a
x

im
u

m
channel

depth.”
that

w
ere

included
in

the
C

A
W

S
habitat

index,
another

included
habitat

variable
m

ay
reflect

the
influence

of
factors

other
than

the

physical-habitat
im

pairm
ent

that
it

superficially
represents.

T
he

C
A

W
S

habitat—
im

provem
ent

report
states

on
page

17,
“O

verhanging
vegetative

c
o

v
e
r

w
a
s

found
to

he
n
e

o
fthe

habitat

v
ariab

les
m

ost
stro

n
g

ly
co

rrelated
w

ith
/is/i

in
the

C
4

W
S.

“
H

ow
ever,

neither
the

C
A

W
S

habitat—

im
provem

ent
report

(PC
284)

nor
the

C
A

W
S

habitat-evaluation
report

(PC
284)

addresses
the

possibility
that

this
variable

m
ay

sim
ply

reflect
that

in
w

ider
parts

of
the

C
A

W
S

.
the

com
bined

fish
m

etric
has

a
low

er
score

due
to

poorer
w

ater
quality

or
lesser

fish-sam
pling

efficiency.

B
ecause

the
habitat

variable
called

“percent
overhanging

vegetation”
is

based
on

the
percentage

of
total

w
ater-surface

area
covered,

interpretation
of

it
is

confounded
by

how
stream

w
idth

affects
its

value.
E

ven
iftw

o
stream

reaches
have

an
identical

am
ount

of
overhanging

vegetation

along
their

banks,
this

variable
w

ill
be

a
low

er
percentage

in
the

w
ider

of
the

tw
o

stream
s.

T
his

variable
does

not
clearly

represent
how

overhanging
vegetation

along
stream

banks
influences

fish
in

the
stream

.
C

onsequently,
itrem

ains
unclear

how
including

“p
ercen

t
o
v

erh
an

g
in

g

vegetation”
in

the
C

A
W

S
habitat

index
represents

a
direct

and
valid

physical-habitat
influence

that
is

distinct
from

the
influence

o
f

other
factors

not
directly

indicative
of

physical-habitat

im
pairm

ent,
such

as
w

ater
quality

or
lim

ited
fIsh-sam

pling
efficiency.

N
either

the
habitat-

im
provem

ent
report

nor
the

habitat-evaluation
report

addresses
the

shortcom
ing

of
including

these
difficult-to-interpret

variables
as

part
ofthe

C
A

W
S

habitat
index.
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E
ven

if
one

w
ere

to
assum

e
the

validity
of

the
habitat

variables
that

constitute
the

C
A

W
S

-specific
habitat

index
and

to
assum

e
that

the
index

is
a

valid
m

easure
of

biological

potential
w

ith
a

clear
fram

e
of

reference
relative

to
the

C
lean

W
ater

A
ct

aquatic-life
goal,

the

aquatic-life
uses

proposed
by

M
W

R
[)

[hr
each

part
of

the
C

A
W

S
do

not
clearly

reflect
the

results
of

the
habitat-evaluation

report
(PC

284)
and

the
habitat-im

provem
ent

report
(PC

284).

T
he

habitat-im
provem

ent
report

addresses
potential

w
ays

in
w

hich
physical

habitat
in

the
C

A
W

S

could
be

im
proved

in
the

foreseeable
future.

T
he

report
presents

m
easures

of this
future

im
provem

ent
in

T
able

4-I
on

page
57

as
a

variable
called,

“P
otential

Index
S

core
A

fter
H

ab
itat

Im
provem

ent.”
B

ased
on

the
logic

and
interpretations

presented
in

the
C

A
W

S
habitat

evaluation,

these
m

easures
of

habitat
potential

represent
possible

future
habitat

conditions
in

the
C

A
W

S
,

w
hich

presum
ably

provide
the

tem
plate

for
predicting

biological
potential

for
each

part
of

the

C
A

W
S

.
H

ow
ever,

the
aquatic-life

uses
proposed

by
M

W
R

D
do

not
clearly

reflect
the

relative

differences
in

potential
that

these
habitat

scores
represent

am
ong

the
parts

of
the

C
A

W
S

.

A
ttachm

ent
A

to
this

testim
ony

(C
4

W
S

H
abitat

Index:
P

otential
S

core
A

/Icr
H

abitat

Im
provem

ent)
show

s
the

scores
of

habitat
potential

for
each

part
of

the
C

A
W

S
.

T
hese

scores

suggest
three

groupings
o
f

aquatic-life
use

for
C

A
W

S
w

aters.
B

eginning
w

ith
the

tw
o

leftm
ost

scores
in

A
ttachm

ent
A

.
both

U
pper

and
L

ow
er

N
orth

Shore
C

hannel
have

relatively
sim

ilar

potential
as

indicated
by

scores
of

80
and

71;
these

tw
o

w
aters

form
one

possible
aquatic-life-use

group.
B

oth
U

pper
and

L
ow

er
N

orth
B

ranch
C

hicago
R

iver
pius

L
ittle

C
alum

et
R

iver—
the

score
farthest

to
the

right
in

A
ttachm

ent
i—

have
sim

ilar
potential

as
indicated

by
a

narrow
range

of
scores

from
56

to
58;

these
three

w
aters

form
a

second
group.

T
he

rem
aining

parts
o
f

C
A

W
S

have
sim

ilar
potential

scores
that

range
narrow

ly
from

43
to

48.
T

hese
w

aters
form

a
third

aquatic-life-use
group

that
represents

the
least-natural

potential
o
fthe

three
groups.
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C
ounter

to
the

pattern
in

A
ttachm

ent
A

,
M

W
R

D
proposes

three
aquatic-life

uses
that

do

not
group

w
aters

consistent
w

ith
their

potential
habitat

scores.
D

espite
South

Fork
S

outh
B

ranch

C
hicago

R
iv•i—

called
“B

ubbly
C

reek
by

M
W

R
D

—
having

a
slightly

higher
score

than
four

other
parts

of
the

C
A

W
S

,
M

W
R

D
proposes

a
uniquely

least-natural
aquatic-life

use
for

this

w
aterbody.

Inform
ation

in
the

C
A

W
S

habitat-evaluation
report

or
in

the
C

A
W

S
habitat-

im
provem

ent
report

does
not

clearly
support

this
designation

for
South

Fork
South

B
ranch

C
hicago

R
iver.

A
lso

inconsistent
w

ith
the

three
groupings

indicated
by

the
scores

of
habitat

potential
show

n
in

A
ttachm

ent
A

,
M

W
R

D
proposes

that
L

ittle
C

alum
et

R
iver

and
U

pper
N

orth

B
ranch

C
hicago

R
iver

be
grouped

in
the

sam
e

aquatic-life
use

as
the

m
uch

higher-scoring
U

pper

N
orth

Shore
C

hannel
and

L
ow

er
N

orth
Shore

C
hannel.

M
W

R
D

reports
and

testim
ony

lack
a

clear
and

w
ell-justified

explanation
for

w
hy

such
large

differences
in

potential
am

ong
these

w
aters

justifies
proposing

the
sam

e
aquatic-life

use
for

all
of

them
.

L
astly,

although
L

ow
er

N
orth

B
ranch

C
hicago

R
iver

has
a

relatively
high

habitat
potential—

scoring
a

55—
M

W
R

D

proposes
that

L
ow

er
N

orth
B

ranch
C

hicago
R

iver
be

designated
for

the
sam

e
aquatic-life

use
as

four
other

w
aters

that
have

m
uch

low
er

scores
that

range
from

43
to

48.

D
espite

habitat
potential

in
L

ow
er

N
orth

B
ranch

C
hicago

R
iver

being
sim

ilar
to

that
in

U
pper

N
orth

B
ranch

C
hicago

R
iver

and
L

ittle
C

alum
et

R
iver,

M
W

R
D

proposes
a

different,
less

natural
aquatic-life

use
for

L
ow

er
N

orth
B

ranch
C

hicago
R

iver
than

for
the

latter
tw

o
w

aters.

T
estim

ony
for

M
W

R
D

(E
xhibit

461)
indicates

that
the

presence
of

com
m

ercial
navigation

and

evidence
of

sedim
ent

toxicity
are

reasons
for

grouping
L

ow
er

N
orth

B
ranch

C
hicago

R
iver

w
ith

the
other

four
w

aters
that

had
low

er
potential.

H
ow

ever,
the

follow
ing

inconsistencies
exist

in

this
reasoning.
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W
hereas.

com
m

ercial
navigation

and
evidence

o
f

sedim
ent

toxicity
occur

in
L

over
N

orth

B
ranch

C
hicago

R
iver.

both
also

occur
in

L
ittle

C
alurnet

R
iver,

for
w

hich
M

W
R

D
proposes

a

different.
m

ore-natural
aquatic-life

use.
S

edim
ent-toxicity

data
attached

to
A

ttachm
ent

I
of

M
W

R
D

testim
ony

(E
xhibit

461)
indicates

relatively
low

percent
survival

of
the

test
organism

s

for
m

ultiple
locations

in
L

ittle
C

alum
et

R
iver

as
w

ell
as

in
L

ow
er

N
orth

B
ranch

C
hicago

R
iver.

B
ased

on
this

inform
ation,

it
seem

s
inconsistent

to
allow

com
m

ercial
navigation

and
evidence

of

sedim
ent

toxicity
in

L
ow

er
N

orth
B

ranch
C

hicago
R

iver
to

preclude
designation

of
a

m
ore

natural
use

for
this

part
of

C
A

W
S

.
D

espite
L

ow
er

N
orth

B
ranch

C
hicago

R
iver

having
potential

sim
ilar

to
that

of
L

ittle
C

alurnet
R

iver—
w

hich
also

has
com

m
ercial

navigation
and

evidence
o
f

sedim
ent

toxicity—
M

W
R

D
proposes

a
less-natural

use
for

L
ow

er
N

orth
B

ranch
C

hicago
R

iver

than
for

L
ittle

C
alum

et
R

iver.

A
dditional

to
the

inconsistencies
betw

een
M

W
R

D
s

proposed
uses

and
the

potential
of

these
w

aters
as

indicated
by

the
C

A
W

S
habitat-index

scores
in

A
ttachm

ent
A

to
this

testim
ony,

a

fundam
ental

shortcom
ing

exists
in

the
structure

ofthe
C

A
W

S
habitat

index
itself.

A
lthough

at

first
appearing

to
be

based
on

objective
statistical

analysis,
the

final
C

A
W

S
habitat

index

includes
five

of
eleven

variables
for

w
hich

the
inclusion

is
based

prim
arily

on
subjective

judgm
ent

alone.
O

nly
six

ofthe
eleven

habitat
variables

w
ere

included
in

the
index

based
on

statistical
relations

w
ith

the
C

A
W

S
com

bined
fish

m
etric.

F
ive

habitat
variables

w
ere

added

despite
the

preceding
analysis

failing
to

show
sufficient

reason
for

including
them

.
For

exam
ple,

the
variable

called
percent

overhanging
vegeta/ion
T

w
as

initially
excluded

from
further

consideration
via

the
principal-com

ponents
analysis.

N
onetheless,

the
habitat-evaluation

report

(PC
284)

on
page

130
states—

w
ithout

any
supporting

analysis—
that

this
variable

w
as

added

back
into

the
final

C
A

W
S

habitat
index

because
it

is
“...an

im
portant

habitat
variable

and
should
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be
included

in
the

index.
G

iven
M

W
R

D
s

em
phasis

and
reliance

on
the

statistical
analysis

and

associated
procedures

to
identify

the
few

habitat
variables

that
w

ere
m

ost
related

to
fish

in
the

C
A

W
S

.
this

post-analysis
addition

of
five

variables
to

the
C

A
W

S
habitat

index
seem

s

inconsistently
and

unnecessarily
subjective.

It
seem

s
inconsistent

to
rely

on
subjective

judgm
ent

as
the

prim
ary

basis
for

including
variables

that
w

ere
already

excluded
during

a
preceding

and

presum
ably

m
ore

objective
process.

U
sing

only
the

six
key

habitat
variables

that
w

ere
picked

in
the

C
A

W
S

habitat
evaluation

(PC
284)

as
being

m
ost

statistically
related

to
the

C
A

W
S

com
bined

fish
m

etric,
A

ttachm
ent

B
to

this
testim

ony
(CIA

W
S

H
ab

itat
Index:

C
urrent

C
onditions

/B
ased

on
Six

H
abitat

V
ariables

O
nly])

show
s

the
six-variable

C
A

W
S

habitat-index
scores

derived
for

each
part

of
the

C
A

W
S

.

A
ttachm

ent
B

show
s

the
relative

differences
in

habitat-index
scores

that
represent

current

conditions
in

the
C

A
W

S
.

E
ven

if,
as

M
W

R
D

assum
es,

these
current

habitat
conditions

represent

the
best-case

future
conditions

for
the

C
A

W
S

,
the

aquatic-life
uses

and
groupings

proposed
by

M
W

R
D

are
still

not
consistent

w
ith

this
clear

and
sim

ple
depiction.

B
ased

on
current

habitat-

index
scores

as
a

m
easure

o
f

biological
potential,

three
possible

aquatic-life-use
groupings

exist.

U
pper

N
orth

Shore
C

hannel
has

a
C

A
W

S
habitat

index
score

of
77,

w
hich

represents
a

unique,

m
ost-natural

use
relative

to
all

other
C

A
W

S
w

aters.
A

t
the

least-natural
end

of
the

range
of

condition.
South

B
ranch

C
hicago

R
iver,

C
hicago

S
anitary

and
Ship

C
anal,

and
C

alurnet-S
ag

C
hannel

score
sim

ilarly
low

,
from

31
to

36,
in

a
single

aquatic-life-use
grouping.

T
he

rem
aining

w
aters

score
interm

ediately,
from

41-58.
and

form
a

possible
third

aquatic-life-use
grouping.

In
contrast,

M
W

R
D

proposes
a

unique,
least-natural

aquatic-life
use

for
South

Fork
South

B
ranch

C
hicago

R
iver

even
though

its
six-variable

habitat-index
score

is
46,

w
hich

is
higher

than

the
scores

of
four

other
parts

o
f

the
C

A
W

S
for

w
hich

M
W

R
D

proposes
m

ore-natural
aquatic-life

II



uses.
A

lso.
contrary

to
the

aquatic-life-use
groupings

suggested
by

these
habitat-index

scores,

M
W

R
D

proposes
a

m
ore-natural

aquatic-life
use

for
U

pper
N

orth
B

ranch
C

hicago
R

iver
and

a

less-natural
use

for
L

ow
er

N
orth

B
ranch

C
hicago

R
iver

and
C

hicago
R

iver
despite

the
latter

tw
o

w
aters

scoring
slightly

higher
than

U
pper

N
orth

B
ranch

C
hicago

R
iver.

T
he

aquatic-life
uses

proposed
by

lviW
R

D
are

not
consistent

w
ith

this
clear

and
sim

ple
in

te
rp

re
ta

tio
n

based
on

the
six

habitat
variables

found
to

he
m

ost
related

w
ith

fish
in

the
C

A
W

S.

D
eficiencies

in
H

ow
M

W
R

D
U

sed
F

ish
D

ata

T
estim

ony
and

associated
inform

ation
subm

itted
by

M
W

R
D

does
not

clearly
establish

that
the

C
A

W
S

com
bined

fish
m

e
tric

re
p

re
s
e
n

ts
in

c
re

m
e
n

ts
o
f

biological
condition.

as
a

response

to
hum

an
im

pact.
along

a
continuum

from
im

balanced
to

balanced
aquatic-life

com
m

unities.

S
pecifically,

the
C

A
W

S
habitat

evaluation
lacks

an
analysis

that
show

s
that

higher
scores

of
the

C
A

W
S

com
bined

fish
m

e
tric

represent
a

less-im
pacted

biological
condition

than
do

low
er

scores

and
vice

versa.
M

oreover,
the

C
A

W
S

habitat
evaluation

does
not

address
how

the
scoring

range

ofthe
C

A
W

S
com

bined
fish

m
etric

relates
to

the
C

lean
W

ater
A

ct
goal

of
balanced

aquatic-life

com
m

unities.
A

lso,
the

statistical
relations

evidenced
betw

een
fish

and
habitat

data
in

the

C
A

W
S

do
not

provide
clear

and
readily

interpretable
m

easures
of

existing
biological

condition

or
biological

potential.
T

o
be

useful
for

justifying
w

hy
the

C
lean

W
ater

A
ct

goal
of

balanced

com
m

unities
cannot

be
attained

and
then

for
determ

ining
the

m
ost

appropriate
aquatic-life

uses

to
designate,

each
m

easure
of

existing
biological

condition
and

each
m

easure
of

future
biological

potential
m

ust
have

such
a

dem
onstrated

ability
and

contextual
m

eaning.
L

acking
such

responsiveness
and

context
in

the
C

A
W

S
com

bined
fish

m
etric,

the
C

A
W

S
habitat-evaluation

report
(PC

284)
and

the
C

A
W

S
habitat-im

provem
ent

report
(PC

284)
do

not
provide

a
sound

technical
basis

for
the

alternative
aquatic-life

uses
proposed

by
M

W
R

D
for

these
w

aters.

12



T
he

C
A

W
S

com
bined

fish
m

etric
is

not
a

valid
index

of
biological

integrity
(IB

I),
nor

is

itvalid
to

interpret
it

as
a

m
easure

of
biological

condition
that

can
indicate

a
relative

am
ount

of

fish-com
m

unity
balance

or
im

balance
relevant

to
the

C
lean

W
ater

A
ct

aquatic-life
goal.

T
he

C
A

W
S

habitat-evaluation
report

states
on

page
106.

“4
fish

index
of

biological
integrity

(fB
i)

w
as

not
available..,al/bough

the
process

used
/0

se
le

c
t

the
fish

m
etrics

i’as
exactly

the
sam

e

p
ro

cess
used

in
m

an
y

fish
IB

I
studies.”

T
he

C
A

W
S

habitat-evaluation
report

on
page

32
also

states.
“T

he
process

o
f review

ing
and

screening
the

,tish
m

etrics
follow

ed
the

process
used

in

developm
ent

o/m
any

fish
IB

Is.”
W

hereas
these

statem
ents

m
ay

he
technically

accurate
in

a

lim
ited

sense,
they

do
not

m
ean

that
the

C
A

W
S

com
bined

fish
m

etric
is

sim
ilar

to
an

fB
I

in

substantive
w

ays.
N

or
do

they
m

ean
that

the
C

A
W

S
com

bined
fish

m
etric

is
a

valid
and

useful

m
easure

of
biological

condition.
O

n
the

contrary,
the

C
A

W
S

com
bined

fish
m

etric
differs

in

fundam
ental

w
ays

fi-om
a

valid
IB

I.
and

therefore
it

lacks
the

ability
to

m
easure

a
range

of

biological
condition

that
is

broad
enough

to
serve

the
needs

of
this

rulem
aking.

A
first

fundam
ental

step
in

selecting
the

m
ultiple

fish
m

etrics
that

m
ake

up
a

fish
IB

I
is

to

show
that

each
fish

m
etric

responds
in

a
sensible

w
ay

to
a

gradient
ofhum

an
im

pact.
T

he

C
A

W
S

habitat
evaluation

does
not

include
this

essential
step;

the
fish

variables
that

constitute

the
C

A
W

S
com

bined
fish

m
etric

w
ere

not
tested

for
such

responsiveness.
O

n
page

46
in

the

1999
book

titled,
R

estoring
L

ife
in

R
unning

W
aters.

B
et/er

B
iological

M
onitoring,

the
authors

Jam
es

R
.

K
arr—

w
ho

created
the

first
fish

lB
I—

and
E

llen
W

.
C

hu
explain

this
first

step
as

follow
s:

“O
nly

a
F

ew
B

iologicalA
ttributes

P
rovide

R
eliable

S
ignals

A
bout

B
iological

C
ondition...

6’hoosing
from

the
pro/iisb

n
o
fbiological

a/tributes
(‘Figure

9,)
that

could
he

m
easured

is
a

w
innow

ing
process.

in
w

hich
each

attribute
is

essentially
a

hypothesis
to

he
tested

far
its

m
eritas

a
[1B

I]
m

etric.
O

ne
accepts

or
rejects

the
hypothesis

by
asking,

‘D
oes

this

1
-
,

i
i



attribute
vary

system
atically

through
a

range
o

f hum
an

iqfluence?’..Successfr1
biological

m
onitoring

depends
m

oston
dem

onstrating
thatan

attribute
has

a
reliable

em
pirical

relationship—
cs

consistent quantitative
change—

across
a

range,
orgradient,

q
fhum

an
influence.

U
nfortunately

this
crucialstep

is
often

om
itted

in
m

any
local,

regional,
and

national efforts
to

develop
m

ultim
eirk

indexes...”
T

he
C

A
W

S
habitat-evaluation

reportdoes
notaddress

how
each

fish
variable

that w
as

included
in

the
C

A
W

S
com

bined
fish

m
etric

is
a

usefulsignal ofhum
an

im
pact

T
he

C
A

W
S

com
bined

fish
m

etric
lacks

this
fundam

entalproperty
ofa

valid
fish

181
and

therefore
lacks

utility
as

a
m

easure
of biologicalcondition.

T
he

C
A

W
S

habitatevaluation

picked
a

subsetofhabitat variables
thatappeared

to
be

m
oststatistically

related
to

a
preselected

subseto
ffish

variables.
H

ow
ever,the

preselected
setoffish

variables
w

ere
notexam

ined
for

how
w

ellthey
represented

a
gradiento

fbiologicalcondition
overa

large-enough
range

ofhum
an

influence.
Sim

ply,the
C

A
W

S
habitatindex

and
the

C
A

W
S

com
bined

fish
m

etric
from

w
hich

the
habitatindex

directly
derives

lack
sufficientfocus

and
fram

e
o

freference
to

be
usefulin

this

rulem
aking.

A
dditionalto

this
lack

of focus,the
choice

ofthe
tw

elve
individualfish

variables
that

constitute
the

C
A

W
S

com
bined

fish
m

etric
seem

s
logically

inconsistent
Page

19
in

A
ppendix

A

ofthe
C

A
W

S
habitat-evaluation

report(PC
284)

states
thatthe

process
forpicking

fish
variables

to
include

in
the

C
A

W
S

com
bined

fish
m

etric
w

as
based

m
ainly

on
considering

candidate

variables
from

existing
IB

Is
in

W
isconsin,O

hio,and
Illinois.

T
able

5-1
on

page
34

ofA
ppendix

A
ofthe

C
A

W
S

habitat-evaluation
reportreflects

this
em

phasis;atleasteightofthe
tw

elve
fish

variables
that m

ake
up

the
C

A
W

S
com

bined
fish

m
etric

m
atch

fish
m

etrics
from

existing
fish

IB
Is

in
W

isconsin,O
hio,or

Illinois.
G

iven
this

high
reliance

on
fish

variables
borrow

ed
from

existing
fish

IB
Is,itseem

s
inconsistentthata

new
C

A
W

S
fish

index
w

as
developed

w
ithoutfirst

14



testing
the

usefulness
in

the
C

A
W

S
of

each
of

the
existing

IB
Is

from
w

hich
the

fish
variables

w
ere

borrow
ed.

T
he

C
A

W
S

habitat
evaluation

does
not

provide
an

analysis
of

how
the

existing

fish
IB

I
from

W
isconsin.

O
hio,

or
Illinois

relates
to

m
easures

o
f

hum
an

im
pact

throughout
the

C
A

W
S

.
T

he
habitat

evaluation
did

not
show

how
each

of
these

existing
state-based

fish
IB

Is

w
as

not
a

useful
indicator

of
biological

condition
in

the
C

A
W

S
and

w
hy

an
alternative

fish
index

w
as

even
needed.

G
iven

this
logical

inconsistency
of

creating
a

new
C

A
\’S

fish
index

from

m
etrics

o
f

existing
IB

Is
w

ithout
testing

the
efficacy

of
those

existing
IB

Is.
the

usefulness
of

the

C
A

W
S

com
bined

fish
index

for
this

rulem
aking

rem
ains

questionable
ifnot

altogether
lacking.

E
ven

if
one

w
ere

to
assum

e
the

potential
usefulness

of
the

C
A

W
S

com
bined

fish
m

etric

for
this

rulem
aking,

additional
problem

s
exist

in
how

the
index

scores
w

ere
quantified.

A
lthough

the
C

A
W

S
com

bined
fish

m
etric

includes
individual

fish
variables

that
w

ere
borrow

ed
from

existing
fish

IB
Is

of
Illinois,

O
hio,

or
W

isconsin,
it

is
not

clear
that

these
fish

variables
w

ere

quantified
according

to
the

protocols
o
f

those
state

indexes.
T

herefore,
each

fish
variable

of
the

C
A

W
S

com
bined

fish
m

etric
does

not
contribute

quantitatively
to

the
overall

score
of the

C
A

W
S

com
bined-fish-m

etric
as

originally
designed

and
intended

in
those

state-based
fish

IB
Is.

T
hese

m
ethodological

shortcom
ings

confound
the

interpretation
and

accuracy
ofthe

final
C

A
W

S

com
bined-fish-m

etric
scores.

A
typical

fish
IB

I
requires

that
each

fish
species

be
categorized

based
on

its
feeding

habits,
its

reproductive
habits,

and
its

relative
tolerance

to
hum

an
im

pact.
B

ecause
variation

can

exist
am

ong
fish

populations
of

the
sam

e
species

across
the

species’
entire

geographic
range

of

distribution,
these

ecological
categorizations

are
not

universally
fixed.

R
ather,

each
state-based

IB
I

categorizes
the

feeding
habits,

the
reproductive

habits,
and

the
relative

tolerance
o
f

each
fish

species
based

on
the

habits
of that

species
in

that
particular

state.
T

he
accuracy

and
usefulness

of
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the
IB

I
score

then
depends

directly
on

applying
these

state-based
specifications.

E
ach

ofthe

three
IB

Is
from

W
isconsin.

O
hio,

and
Illinois

has
a

unique
set

of
such

specifications—
albeit

w
ith

m
any

species
categorized

sim
ilarly

am
ong

the
states,

as
one

m
ight

expect.
T

o
w

ork
properly

as

designed,
each

IB
I

m
etric

m
ust

be
quantified

based
on

these
specifications.

For
exam

ple.

W
isconsin.

O
hio.

and
Illinois

fish
IB

Is
uniform

ly
categorize

channel
catfish

as
being

neither

tolerant
nor

intolerant
for

IB
I

purposes.A
c

cordingly,
all

individual
channel

catfish
captured

as

part
of

a
fish-com

m
unity

sam
ple

are
not

counted
as

T
olerant

or
“Intolerant”

w
hen

quantifying

the
individual

fish
m

etrics
that

require
such

tallies
o
f

tolerant
or

intolerant
individuals

or
species.

O
fthe

25
fish

species
rated

as
“T

olerant”
for

calculating
the

C
A

W
S

com
bined

fish

m
etric.

12
o
fthem

are
rated

by
the

W
isconsin.

O
hio.

and
Illinois

IB
Is

as
being

of
interm

ediate

tolerance
rather

than
“T

olerant”.
T

his
is

just
one

exam
ple

ofhow
the

C
A

W
S

com
bined

fish

m
etric

does
not

accurately
reflect

the
specific

fish
categorizations

required
by

the
state

IB
Is

from

w
hich

it
borrow

ed
m

ost
of

its
individual

fish
variables.

T
his

type
of

inconsistent
m

ethodology

creates
inaccuracy

and
am

biguity
in

how
to

interpret
the

C
A

W
S

com
bined

fish
m

etric.

S
im

ilar
problem

s
in

quantification
exist

for
other

variables
that

constitute
the

C
A

W
S

com
bined

fish
m

etric.
T

able
5-1

on
page

34
of

A
ppendix

A
of

the
C

A
W

S
habitat-evaluation

report
indicates

that
several

fish
variables

are
percentages

that
depend

on
a

count
o
f

individual

fish
or

a
com

bined
w

eight
of

individual
fish

as
the

baseline.
F

or
exam

ple,
the

fish
variable,

“
%

insectivores
by

count,”
requires

counting
the

num
ber

of
individual

fish
that

eat
prim

arily
insects

and
dividing

that
num

ber
by

a
baseline

count
o
f

fish
in

the
sam

ple.
H

ow
ever,

for
these

types
of

variables
that

are
based

on
ratioS

or
percentages.

the
Illinois,

O
hio,

and
W

isconsin
IB

Is
do

not

alw
ays

use
a

count
of

every
fish

in
the

sam
ple

as
the

baseline.
R

ather,
these

state
IB

Is
require

excluding
som

e
individuals—

such
as

hybrids
or

tolerants—
from

the
baseline

count.
T

he

16



quantification
of

fish
variables

that
re

su
lts

in
a

final
score

of
the

C
A

W
S

com
bined

fish
m

etric

does
not

clearly
incorporate

these
exclusions

to
the

baseline
counts

and
w

eights.
L

ack
of

quantifying
the

individual
fish

variables
in

these
specified

w
ays

can
create

inaccuracy
and

am
biguity

in
the

resulting
C

A
W

S
com

bined—
fish-m

etric
score.

A
n

additional
inconsistency

in
how

the
individual

fish
variables

are
quantified

further

ham
pers

the
accuracy

and
interpretability

o
tthe

C
A

W
S

com
bined

fish
m

etric.
For

fish
sam

ples

that
have

few
total

individuals
captured.

each
ofthe

established
fish

IB
is

from
W

isconsin.
O

hio.

and
Illinois

require
specific

adjustm
ents

w
hen

deriving
a

num
eric

score
for

each
com

ponent

m
etric.

S
pecifically,

for
fish

sam
ples

that
have

few
er

than
a

total
of

50
individual

fish
captured.

each
of

the
state-based

fish
IB

Is
uses

scoring
adjustm

ents
to

help
m

inim
ize

inaccuracies
in

the

final
IB

I
score.

T
he

fish
variables

used
in

the
C

A
W

S
com

bined
fish

m
etric

do
not

clearly

incorporate
such

scoring
adjustm

ents
despite

several
C

A
W

S
fish

sam
ples

having
a

total
of

50

individual
fish

or
few

er.
F

or
exam

ple,
for

fish
sam

ples
w

ith
few

er
than

50
individuals,

the
O

hio

fish
181

requires
assigning

an
adjusted

value
to

several
ofthe

com
ponent

fish
m

etrics.
S

im
ilarly.

the
O

hio
fish

IB
I

requires
som

e
scoring

adjustm
ents

for
fish

sam
ples

that
have

betw
een

50
and

200
individuals,

w
hich

is
true

for
m

any
C

A
W

S
fish

sam
ples.

E
ven

though
the

C
A

W
S

com
bined

fish
m

etric
com

prises
individual

fish
variables

that
w

ere
borrow

ed
from

existing
state-based

fish

IB
is.

these
borrow

ed
m

etrics
w

ere
not

quantified
according

to
such

sp
e
c
ific

a
tio

n
s

in
each

states

IB
I

protocols.
C

onsequently,
the

accuracy
of

the
C

A
W

S
com

bined
fish

m
etric

rem
ains

questionable.
and

the
interpretation

of
a

com
bined-fish-m

etric
score

rem
ains

am
biguous.

A
final

w
ay

in
w

hich
the

C
A

W
S

com
bined

fish
m

etric
differs

fundam
entally

from
a

valid

IB
I

pertains
to

how
the

values
of

each
individual

fish
variable

are
aggregated

to
yield

a
final

index
score.

In
a

typical
fish

IB
I.

each
com

ponent
m

etric
has

the
potential

to
contribute

equally

17



to
the

final
IB

I
score;

no
single

m
etric

is
allow

ed
to

contribute
m

ore
than

any
other

m
etric

to
the

final
aggregate

IB
I

score.
For

exam
ple.

lbr
a

fish
IB

I
that

includes
ten

individual
fish

m
etrics

and
can

range
from

a
possible

score
of

0
to

100,
each

fish
m

etric
is

designed
to

contribute
from

0

to
10

points
to

the
overall

IB
I

score.
T

his
design

property
helps

to
balance

the
responsiveness

of

the
index

across
all

of
its

c
o

m
p

o
n

e
n

t
m

e
tric

s
.

In
contrast,

the
C

A
W

S
habitat—

evaluation
report

(PC
284)

does
not

clearly
explain

how
the

individual
fish

variables
com

bine
quantitatively

to

yield
a

final
score

for
the

C
A

W
S

com
bined

fish
m

etric.
It

is
not

clear
that

each
individual

fish

variable
is

allow
ed

to
contribute

equally
to

the
final

score,
w

hich
creates

additional
am

biguity
in

interpreting
the

C
A

W
S

com
bined

fish
m

etric.

D
eficiencies

in
H

ow
M

W
R

D
U

sed
W

ater-Q
uality

D
ata

T
he

C
A

W
S

habitat-evaluation
report

(PC
284)

and
habitat-im

provem
ent

report
(PC

284)

neither
clearly

nor
sufficiently

address
how

existing
or

potential
w

ater-quality
conditions

in
the

C
A

W
S

can
influence

the
biological

interpretations
necessary

for
this

rulem
aking.

S
pecifically,

these
reports

do
not provide

sufficient
analysis

of
how

existing
w

ater
quality

relates
to

existing

biological
condition

in
the

C
A

W
S

.
A

lso,
the

reports
do

not
provide

sufficient
analysis

of
how

best-case
future

w
ater-quality

conditions
can

help
determ

ine
future

biological
potential

throughout
the

C
A

W
S

.
A

lthough
the

C
A

W
S

habitat
evaluation

reported
an

apparent
lack

o
f

relations
betw

een
w

ater
quality

and
fish

data
in

the
C

A
W

S
,

this
analysis

and
M

W
R

D
’s

interpretations
of

it
lack

clarity
and

relevance
for

the
follow

ing
prim

ary
reasons.

A
m

ong
the

m
any

variables
that

reflect
w

ater
quality

that
can

influence
fish

in
the

C
A

W
S

,

only
tw

o
of

them
w

ere
exam

ined
for

statistical
relations

w
ith

fish:
dissolved

oxygen
and

tem
perature.

H
ow

ever,
the

C
A

W
S

habitat
evaluation

provided
no

clear
analysis

of
how

either
of

these
tw

o
w

ater
variables

correlated
w

ith
physical

habitat
throughout

the
C

A
W

S
.

M
oreover,

the
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C
A

W
S

habitat
evaluation

did
not

provide
analysis

of
how

dissolved
oxygen

and
tem

perature

interact
to

potentially
influence

fish
in

the
C

A
W

S.
D

espite
having

data
for

other
w

ater-quality

variables
such

as
specific

conductivity.
p1-I,and

am
m

onia,
no

analysis
w

as
provided

of
how

fish

in
the

C
A

W
S

varied
w

ith
these

other
variables.

N
o

analysis
w

as
provided

of
how

these
other

w
ater

variables
varied

w
ith

physical-habitat
conditions

throughout
the

C
A

W
S.

B
y

excluding
all

but
tw

o
w

ater
variables

from
direct

analysis
and

by
not

accounting
for

how
w

ater
quality

related

to
physical

habitat
throughout

the
C

A
W

S
,

potentially
im

portant
relations

betw
een

fish
and

the

w
ater

in
w

hich
they

live
w

ere
not

sufficiently
accounted

for
by

the
C

A
W

S
habitat

evaluation.

C
onsequently.

M
W

R
D

s
conclusion

that
physical

habitat
is

m
ore

im
portant

to
C

A
W

S
fish

than

w
ater

conditions
is

incom
plete

and
unjustified.

T
he

M
W

R
D

finding
that

fish
in

the
C

A
W

S
do

not
appear

to
be

as
statistically

related
to

w
ater

quality
as

to
physical

habitat
m

ay
sim

ply
be

attributable
to

insufficiently
accounting

for
the

true
range

of
w

ater-quality
conditions

throughout
the

C
A

W
S

.
W

ater
variables

potentially

im
portant

to
fish

w
ere

left
out

of
the

analysis
altogether.

A
lso,

correlation
betw

een
w

ater-quality

and
physical-habitat

variables
w

as
not

explicitly
accounted

for,
and

thus
all

correlation
betw

een

physical
habitat

and
fish

w
as

m
isinterpreted

as
being

attributable
solely

to
physical

habitat.
T

he

true
am

ount
of

variability
in

w
ater-quality

conditions
throughout

the
C

A
W

S
w

as

underrepresented
or

m
isinterpreted

in
the

statistical
analyses.

B
ecause

regression
analysis

capitalizes
on

variability,
underrepresenting

the
true

variability
in

w
ater

quality
relative

to
that

of

physical
habitat

can
inhibit

an
analysis

from
revealing

the
actual

am
ount

of
relation

betw
een

fish

and
w

ater
quality.

T
he

C
A

W
S

habitat
evaluation

did
not

sufficiently
account

for
this

possible

reason
for

the
apparent

relative
lack

o
f

correlation
betw

een
fish

and
w

ater
quality

in
the

C
A

W
S

.
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S
im

ilarly,
because

the
C

A
W

S
habitat

evaluation
w

as
constrained

to
the

assum
ption

of
a

linear
relation

betw
een

fish
and

the
tw

o
w

a
te

r
variables

that
w

ere
analyzed.

it
did

not
account

for

possible
non-linear

relations—
such

as
threshold

effects—
betw

een
fish

and
w

ater
quality.

T
he

inability
of

a
statistical

analysis,
such

as
linear

regression,
to

reveal
a

stronger
linear

relationship

bet\veen
fish

and
individual

m
easures

of
w

ater
quality

than
betw

een
fish

and
physical

habitat

does
n

o
t

constitute
strong

scientific
evidence

that
w

ater
quality

has
less

influence
on

fish
than

does
physical

habitat.
In

A
ttachm

ents
B

and
C

of
A

ppendix
C

ofthe
C

A
W

S
habitat-evaluation

report,
several

of
the

plots
o
f

relations
betw

een
fish

variables
and

dissolved
oxygen

or

tem
perature

show
that

better
fish

conditions
tend

to
occur

under
better

w
ater

conditions.
even

if
a

strong
linear

relationship
is

not
readily

apparent.
T

he
C

A
W

S
habitat-evaluation

report

acknow
ledges

this
relationship;

it
states

on
page

57,
F

ish
m

etricsfrom
observations

w
here

standards
w

ere
being

attained
w

ere
generally

better
than

fish
m

etrics
w

here
sta

n
d

a
rd

s’
w

ere
n
o
t

in
attainm

ent,
bitt

m
ost

differences
w

ere
not

statistically
significant.”

F
or

exam
ple.

on
page

C
-I

o
f

A
ttachm

ent
C

to
A

ppendix
C

o
f

the
C

A
W

S
habitat-evaluation

report,
the

plot
on

the
low

er

right
o
f

the
page

show
s

that
a

greater
ratio

of
non-tolerant

coarse-substrate
spaw

ners
occurs

under
the

coolest
tem

perature
conditions.

S
im

ilarly,
on

page
C

-2
of

the
sam

e
A

ttachm
ent

C
,the

second
plot

dow
n

on
the

right
side

o
f

the
page

show
s

that
a

greater
percentage

of
intolerant

fish

occur
under

the
coolest

tem
perature

conditions.
T

hese
relationships

are
evident

despite
the

low

linear-regression
R

-squared
value

of
0.006

for
both

cases.
A

lthough
the

C
A

W
S

h
ab

itat

evaluation
report

seem
s

to
rely

heavily
on

a
lack

of
‘statistical

significance,’
it

does
not

address

the
biological

and
practical

significance
o
f

these
types

ofpatterns.
T

hese
exam

ples
show

that

sim
plistic

reliance
on

the
R

-squared
statistic

and
associated

p
value

does
not

account
for

how

w
ater

quality
can

affect
fish

in
non-linear

w
ays.

A
finding

of
“
n

o
tstatistically

signi/lcan!”
lacks
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practical
w

orth
if

it
is

not
carefully

interpreted
in

the
context

of
how

such
a

finding
is

subject
to

the
constraints,

assum
ptions,

and
lim

itations
of

the
chosen

statistical
analysis.

Inability
to

find

“cta/is’iica/sig
n

ifican
ce’

is
w

eak
scientific

jL
lstitlcatiofl

that
no

m
eaningful

relationship
exists.

W
hen

testing
a

null
hypothesis

of
‘no

relation”
betw

een
variables,

failure
of

the
data

to
represent

evidence
against

the
null

does
not

constitute
evidence

that
the

null
is

true.
onl

that
the

null
could

not
be

“falsified”
w

ith
the

available
data.

H
ow

Illinois
E

P
A

U
sed

M
easu

res
of

P
h

y
sical

H
ab

itat,
F

ish
C

o
m

m
u
n

ities,
an

d
W

ater
Q

u
alityIn

contrast
to

the
M

W
R

D
approach,

Illinois
E

PA
used

w
ell-established

indicators
of

physical
habitat

and
biological

condition
to

justify
w

hy
each

w
aterbody

in
the

C
A

W
S

cannot

attain
balanced

aquatic-life
com

m
unities

in
its

foreseeable
future.

T
hen.

for
each

o
f

the
C

A
W

S

w
aters,

illinois
E

P
A

assum
ed

best-case
future

chem
ical

and
physical

conditions
of the

C
A

W
S

to

propose
aquatic-life

uses
that

represent
corresponding

best-case
biological

conditions.
illinois

E
PA

used
the

O
hio

E
PA

fish
index

of
B

iotic
Integrity

(O
hio

fish
IB

I)
as

a
m

easure
of

biological

condition.
T

his
index

w
as

developed
to

represent
a

w
ide

range
of

biological
condition

from

highly
im

balanced
to

even
m

ore
natural

than
the

C
lean

W
ater

A
ct

aquatic-life
goal.

illinois
E

PA

also
used

the
O

hio
E

PA
habitat

index
as

a
m

easure
of

biological
potential.

T
his

habitat
index,

called
the

Q
ualitative

H
abitat

E
valuation

Index,
w

as
designed

to
reflect

habitat
features

that
best

predict
key

attributes—
called

rnetrics—
ofthe

fish
com

m
unity

that
constitute

the
O

hio
fish

IB
I.

B
ecause

the
O

hio
fish

IB
I

provides
a

clear
and

direct
m

easure
of

biological
condition

that
covers

a
sufficient

range
from

im
balanced

to
balanced,

and
because

the
O

hio
habitat

index
is

designed

to
reflect

aspects
of

physical
habitat

that
best

predict
the

fish
attributes

that
constitute

the
O

hio

fish
IB

I.
the

O
hio

habitat
index

provides
a

directly
relevant

w
ay

to
m

easure
the

biological

potential
o
f

a
w

aterbody.
S

pecifically,
O

hio
E

P
A

exam
ined

and
established

predictive
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relationships
betw

een
their

habitat
index

and
their

lish
IB

1.
B

ased
on

these
relationships,

O
hio

E
PA

uses
scores

of
their

habitat
index

to
indicate

a
stream

’s
biological

potential,
including

its

potential
to

attain
the

C
lean

W
ater

A
ct

goal
of

balanced
aquatic-life

com
m

unities.
F

or
exam

ple,

as
a

general
guide.

if
the

habitat
index

scores
below

45,
then

the
stream

is
likely

unable
to

attain

this
goal.N

o
such

clear
relationships

or
fram

e
of

reference
relative

to
the

C
lean

W
ater

A
ct

aquatic-

life
goal

w
ere

established
for

the
C

A
W

S
-specific

fish
and

habitat
indexes

created
for

M
W

R
D

.

U
nlike

the
largely

untested
C

A
W

S
-specific

indexes,
use

ofthese
O

hio
E

P
A

indexes
has

a
proven

record
of

m
eeting

the
analytical

burdens
of

use-attainability
analysis,

as
required

by
the

C
lean

W
ater

A
ct

and
associated

regulations.
A

ccordingly,
the

O
hio

fish
IB

I
and

habitat
index

provide

a
w

ell-established,
stronger

foundation
for

this
rulem

aking
than

do
the

unproven
and

less
focused

C
A

W
S

habitat
and

fish
indexes

created
for

and
used

by
M

W
R

D
.

C
onsequently,

the
aquatic-life

uses
proposed

by
Illinois

E
PA

for
the

C
A

W
S

provide
a

better
regulatory

fram
ew

ork
than

do

those
proposed

by
M

W
R

D
.

I
thank

the
B

oard
for

the
opportunity

to
provide

this
pre-filed

testim
ony.

I
am

available

to
try

to
answ

er
questions

or
help

clarify
this

testim
ony.

B
y:

7
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S
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R
oy

S
m
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D
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Illinois
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nvironm
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P
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A
gency
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G
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A
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.
B

ox
19276

S
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Illinois
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