
 
 

2012

  

 

 
 

 

 
 

 

 Progresss Repo

M

3781
(800) 94

ort of Mi
f

Menom

Pre

WE 
333 W

Milwauk

Pre

EnviroS
1 Darrow Ro
40-4025 · w

Septem

 
lfoil Bio

for the 
minee R

 
 

epared for:

Energies
W. Everett 

kee, WI 5

epared by:
 
 

 
 

 
Science, 
oad, Stow, 

www.enviros

mber 25, 20

ological 

River 

s 
 St. 

53203 

Inc., 
Ohio 4422
scienceinc.

012

Control 

 

24 
.com 

Researrch 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 

 

Introduc

1.0 Wee

1.1 Wee

1.1.1 B

1.1.2 

1.1.3 

1.1.4 

1.1.5 W

1.1.6 

1.1.7 

1.1.8 

1.1.9 

1.1.10

1.2 Wee

2.0 Milfo

2.1 Milfo

2.1.1 

2.1.2 

2.1.3 

2.1.4 

2.2 Milfo

Env
378
(80
ww

ction ............

evil Distribu

evil Distribu

Big Quinne

Kingsford R

Michigamm

Peavy Falls

White Rapi

Chalk Hill R

Brule Rese

Lower Pain

Twin Falls 

0 Pine Rese

evil Distribu

oil Solution®

oil Solution®

Brule Rese

Kingsford R

Lower Pain

Twin Falls 

oil Solution®

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

...................

tion and M

tion Result

esec Reserv

Reservoir ..

me Falls Re

s Reservoir

ids Reservo

Reservoir ..

ervoir ..........

nt Reservoir

Reservoir .

ervoir .........

tion Discus
® program .
® Results ...

ervoir – S1B

Reservoir (C

nt Reservoir

Reservoir (
® Discussio

Stow, OH 44224 
: (330)688-3858. 

nc.com 

....................

ilfoil Collect

s .................

voir .............

....................

servoir .......

r ...................

oir ...............

....................

....................

r ..................

....................

....................

ssion ...........

....................

....................

B ..................

Cowboy La

r – S1LP, S

(Badwater L

on .................

....................

tion Method

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

ake) – S1C .

S2LP, S3LP

Lake) – S1B

....................

....................

ds ...............

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

P, S4LP ......

BT ..............

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

 

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

....................

i 

...... 1 

...... 1 

...... 1 

...... 1 

...... 3 

...... 5 

...... 8 

.... 12 

.... 14 

.... 16 

.... 18 

.... 20 

.... 23 

.... 23 

.... 24 

.... 25 

.... 25 

.... 26 

.... 27 

.... 29 

.... 30 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 

INTROD

 
Since 20
(Euhrych
spicatum
2012 fin
 

1.0 WE

 
The dist
for the p
study.  I
changes
years; 2
 
Stems o
achieved
shore an
selected
along ea
collectio
 
Water q
dissolve
quality m
 

1.1 WE

 

1.1.1 B
Over the
On July 
still not f
sparse t
stages w
over five
expecte
   
The incr
recorded
were mo

Env
378
(80
ww

DUCTION 

008 EnviroS
hiopsis leco
m) (EWM) w
dings. 

EEVIL DISTR

tribution stu
past three y
t was decid
s observed 
010, 2011 

of EWM wer
d by collect
nd swimmin
d plants wer
ach line.  Pl
on for asses

uality meas
ed oxygen (
monitoring d

EEVIL DISTR

Big Quinne
e last sever
8, 2012, th

found in tra
to moderate
were found 
e years.  Th
d given the

rease of EW
d of the five
ore compar

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

Science ha
ontei) and i
within the M

RIBUTION A

udy has bee
years.  In 20
ded to surve
over the tw
and 2012.  

re collected
ting pairs of
ng through 
re removed
lants for the
ssment of a

surements w
DO), and c
device.  All 

RIBUTION A

esec Rese
ral years, E
he EWM wa
ansects 2 an
ely dense d
on the 44 s

his low wee
e lack of foo

WM could b
e years. The
rable to that

Stow, OH 44224 
: (330)688-3858. 

nc.com 

s been con
ts potential

Menominee 

AND MILFO

en consiste
008, all nine
ey only half
wo years, al

d along the 
f plants alo
selected be

d at five eve
e distributio

all weevil life

were taken
conductivity

measurem

AND RESU

ervoir 
WM was to

as observed
nd 5 while t

during the s
stems colle
vil populati

od source a

e contribute
e conductiv
t recorded 

ntracted to f
 to control 
River wate

OIL COLLEC

ntly perform
e reservoirs
f the reserv
ll nine rese

same trans
ong a transe
eds of EWM
enly spaced
on study we
e stages.  

 at each tra
using a YS

ments were t

LTS 

o be very sp
d to be incre
the remaini
urvey (Figu

ected for the
on density

available the

ed to the in
vity reading
in 2009.   

further inve
Eurasian w

ershed.  Thi

CTION MET

med during 
s were surv
voirs in 2009
rvoirs were

sects taken
ect line runn
M.  The top
d intervals, 
ere assesse

ansect, mea
SI 556 MPS
taken at the

pars or non
easing. Eur
ing sites we
ure 1-1).  A 
e stem ana
(0.50 weev

e previous y

ncrease of t
gs during th

estigate the 
watermilfoil 
is report su

THODS 

the second
veyed as a 
9.  Based o

e surveyed f

n in 2008.  T
ning perpen
s of two ran
for a total o

ed immedia

asuring pH
S multi-para
e surface.  

n-existen in 
rasian wate
ere measur
total of 22 

lysis, the lo
vils/stem) is
year (Table

temperature
e 2012 surv

 

milfoil wee
(Myriophyll

ummarizes t

d week of J
base for the

on the drast
for subsequ

This was 
ndicular to 
ndomly 
of ten plant
ately after 

, temperatu
ameter wate
 

most sites
ermilfoil was
red as  very
weevil life 

owest recor
s to be 
e 1-1).  

e, the highe
rvey season

1 

evil 
lum 
the 

July 
e 
tic 
uent 

s 

ure, 
er 

.t.  
s 
y 

rded 

est 
n 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



T
1

T3

T
4

T6

T7

Figure 1-1.  WE Energies Big

Quinnesec Hydro Project.

2012 Weevil Distribution.

qSurvey Transect
"Excellence in

Any Environment"

2,000 0 2,0001,000 Feet

600 0 600300 Meters

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

 
Table 

Transect

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

Env
378
(80
ww

1-1 Stem A

t Cond 

0.162 

0.205 

0.180 

0.152 

0.202 

0.161 

0.196 

0.183 

0.152 

0.201 

0.162 

0.205 

0.182 

0.152 

0.200 

0.159 

0.191 

0.179 

0.154 

0.198 

0.162 

0.205 

0.180 

0.153 

0.203 

0.164 

0.208 

0.182 

0.155 

0.205 

0.163 

0.187 

0.182 

0.153 

0.205 

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

Analysis an

Water Qu

Temp 

22.78 8

22.96 8

24.44 7

23.29 7

27.71 8

23.25 8

22.97 8

25.48 7

23.48 7

27.05 8

23.14 8

23.68 8

25.81 8

23.41 7

26.37 8

22.50 8

23.08 8

24.16 7

24.07 7

27.16 8

22.86 8

23.00 8

25.00 8

23.81 7

26.63 8

23.32 8

23.45 8

25.74 8

24.08 7

27.00 8

23.33 8

23.56 8

25.74 8

23.81 7

27.05 8

Stow, OH 44224 
: (330)688-3858. 

nc.com 

nd Water Qu
R

uality 

pH DO

8.31 7.5

8.25 9.5

7.90 6.6

7.61 7.1

8.07 7.9

8.09 8.3

8.37 9.6

7.97 7.0

7.66 7.2

8.25 7.8

8.06 7.8

8.78 11.9

8.45 8.4

7.72 7.9

8.53 8.4

8.14 7.5

8.38 9.1

7.98 5.9

7.65 7.7

8.87 9.9

8.04 7.5

8.29 9.1

8.29 6.9

7.58 7.5

8.90 7.4

8.14 8.7

8.41 9.2

8.27 7.3

7.66 7.1

8.44 7.8

8.12 9.1

8.41 10.7

8.41 7.8

7.62 7.4

8.69 8.9

2008 TO

uality Data 
Reservoir 

O Stem

54 10

56 10

61 10

3 ‐

92 10

33 9

69 -

02 9

26 -

85 -

86 10

90 10

45 10

94 -

40 4

53 10

2 10

98 10

78 -

98 10

58 10

6 10

98 -

59 -

47 -

70 10

20 10

31 10

6 -

84 10

1 10

70 10

82 10

49 10

96 10

OTAL 69

at Each Tr

Stem C

ms Meristem

25

8 

27

‐ 

28

26

- 

11

- 

- 

23

14

15

- 

7 

30

23

14

- 

26

18

22

- 

- 

- 

23

15

15

- 

17

28

15

25

17

19

173

ransect in B

Counts 

ms

Ave
Meriste

Stem

2.5 

0.8 

2.7 

‐ 

2.8 

2.9 

- 

1.2 

- 

- 

2.3 

1.4 

1.5 

- 

1.8 

3.0 

2.3 

1.4 

- 

2.6 

1.8 

2.2 

- 

- 

- 

2.3 

1.5 

1.5 

- 

1.7 

2.8 

1.5 

2.5 

1.7 

1.9 

2.5 

 

Big Quinnes

Wee

. 
em/ 
m 

Total
Weevi

14

10

3 

‐ 

3 

23

- 

7 

- 

- 

30

4 

13

- 

4 

49

10

3 

- 

4 

11

15

- 

- 

- 

17

7 

15

- 

2 

27

15

24

19

9 

171

2 

sec 

evil Count 

l 
ls 

Ave. 
Weevils/ 

Stem 

1.40 

1.00 

0.30 

‐ 

0.30 

2.56 

- 

0.78 

- 

- 

3.00 

0.40 

1.30 

- 

1.00 

4.90 

1.00 

0.30 

- 

0.40 

1.10 

1.50 

- 

- 

- 

1.70 

0.70 

1.50 

- 

0.20 

2.70 

1.50 

2.40 

1.90 

0.90 

2.48 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

 
 
2008 (Gray

 

1.1.2 K
 
Eurasian
total of 1
during la
found in
survey, 
noted to
The milf
impact t
 
At the tim
below th
with the 
 
All the p
average
 

Tab

Transect

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

Env
378
(80
ww

   

y), 2009 (White

Kingsford R

n watermilfo
150 stems (
ab analysis 
 2009, 0.41
it was still c

o be at the s
foil weevil d
he weevil e

me of the s
he surface. 

exception 

parameters 
e compared

ble 1-2 Stem

t Cond 

0.165 

0.192 

0.190 

0.150 

0.160 

0.161 

0.188 

0.181 

0.151 

0.153 

0.165 

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

  

e), 2010 (Yellow

Reservoir
 

oil was coll
(Figure 1-2
(Table 1-2

1 to 0.44.  A
considered 
surface and
does not uti
effectivenes

urvey, the 
 Lab analys
of T15, loca

measured 
 to the five 

m Analysis 

Water Qu

Temp 

25.61 

21.94 

27.07 

22.21 

28.22 

24.40 

21.36 

25.45 

22.63 

26.14 

25.66 

Stow, OH 44224 
: (330)688-3858. 

nc.com 

2009 TO

2010 TO

2011 TO

  2012 TO

w), 2011 (Gree

r 

ected at ev
).  Sixty-five
).  The ove

Although mo
sparse at m

d flowering 
lize the flow

ss. 

milfoil in Co
sis revealed
ated in Cow

at each site
years. 

and Water 
R

uality 

pH D

8.24 7.

8.49 9.

8.65 8.

7.54 6.

8.89 10

7.90 7.

8.32 9.

8.09 7.

7.56 6.

8.06 7.

7.99 7.

OTAL 60

OTAL 59

OTAL 10

OTAL 44

en), and 2012 (

very location
e weevil life

erall weevil 
ore EWM w
more than h
at most loc
wering part 

owboy Lake
d weevil life

wboy Lake.

e increased

r Quality Da
Reservoir 

DO Stem

.60 10

.36 10

.90 10

.86 10

0.53 10

.44 10

.07 10

.19 10

.85 -

.70 10

.16 10

97

107

17

97

Blue) 

n within Kin
e stages we
population 

was seen co
half of the s
cations at th

of the plan

e was spars
e stages fro

d from 2011

ata at Each 

Stem C

ms Meristem

25

7 

18

25

20

30

7 

25

- 

18

21

1.6 

1.8 

1.7 

2.2 

ngsford Res
ere found o
is compara
ompared to
sites.  The E
he time of th
nt which cou

se to mode
om every lo

1 to 2012 b

Transect in

Counts 

ms

Ave
Meriste

Stem

2.5 

0.7 

1.8 

2.5 

2.0 

3.0 

0.7 

2.5 

- 

1.8 

2.1 

 

61

65

19

22

servoir for a
on those ste
able to that 
o the 2011 
EWM was 
he July surv
uld directly 

erate and st
ocation sam

ut were 

n Kingsford

Wee

. 
em/ 
m 

Total
Weevi

48

2 

19

46

2 

51

2 

31

- 

8 

29

3 

1.02 

1.10 

1.90 

0.50 

a 
ems 

vey.  

till 
mpled 

d 

evil Count 

l 
ls 

Ave. 
Weevils/ 

Stem 

4.80 

0.20 

1.90 

4.60 

0.20 

5.10 

0.20 

3.10 

 - 

0.80 

2.90 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



T
1

T10

T
1
1

T
1
2

T
1
3

T
1
4

T
1
5

T
2

T
3

T
4

T
5

T
6

T7

T
8

T
9

Figure 1-2.  WE Energies

Kingsford Hydro Project.

2012 Weevil Distribution. qSurvey Transect
"Excellence in

Any Environment"

1,600 0 1,600800 Feet

400 0 400200 Meters

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

11 

11 

11 

11 

Env
378
(80
ww

0.177 

0.188 

0.148 

0.158 

0.165 

0.191 

0.186 

0.150 

0.152 

0.164 

0.192 

0.192 

0.150 

0.151 

0.169 

0.193 

0.174 

0.149 

0.162 

0.192 

0.195 

0.191 

0.151 

0.168 

0.172 

0.196 

0.193 

0.154 

0.184 

0.186 

0.196 

0.191 

0.154 

0.181 

0.175 

0.203 

0.192 

0.156 

0.179 

0.174 

0.196 

0.190 

0.144 

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

21.36 

26.00 

22.71 

27.24 

25.54 

21.49 

26.13 

22.86 

25.75 

25.37 

21.44 

27.87 

22.94 

25.00 

25.02 

21.99 

25.62 

22.71 

26.85 

30.15 

22.28 

29.72 

23.42 

26.76 

27.01 

21.80 

29.43 

23.39 

27.03 

28.19 

21.63 

27.71 

23.65 

28.53 

28.62 

22.84 

28.21 

24.12 

28.34 

29.52 

22.88 

28.00 

24.75 

Stow, OH 44224 
: (330)688-3858. 

nc.com 

8.21 8.

8.30 7.

7.60 7.

7.93 7.

7.92 7.

8.24 8.

8.32 7.

7.63 7.

7.78 6.

8.09 9.

8.27 8.

8.91 

7.67 7.

7.78 6.

7.81 12

8.27 9.

8.15 7.

7.61 7.

7.94 7.

8.38 9.

8.30 9.

9.32 11

7.76 8.

7.92 8.

8.35 9.

8.25 9.

9.27 9.

7.73 7.

8.05 8.

8.19 8.

8.19 8.

8.85 8.

7.74 7.

7.99 8.

8.17 8.

8.46 9.

8.37 7.

7.77 7.

8.06 8.

8.69 8.

8.50 9.

8.51 7.

8.38 8.

.92 10

.68 10

.24 10

.34 10

.40 10

.97 10

.78 9

.50 -

.68 10

.43 9

.87 10

- 10

.25 -

.79 10

2.60 10

.29 10

.34 10

.30 -

.64 10

.65 10

.15 10

.37 10

.04 10

.11 10

.83 10

.00 10

.47 9

.82 -

.04 10

.58 10

.89 10

.74 9

.71 -

.07 10

.50 9

.67 10

.70 10

.75 9

.15 10

.92 10

.62 10

.98 9

.63 -

6 

27

20

33

26

6 

19

- 

20

15

25

21

- 

16

19

23

14

- 

21

22

26

21

30

21

18

16

13

- 

35

15

22

24

- 

34

14

23

20

28

18

15

13

18

- 

0.6 

2.7 

2.0 

3.3 

2.6 

0.6 

2.1 

- 

2.0 

1.7 

2.5 

2.1 

- 

1.6 

1.9 

2.3 

1.4 

- 

2.1 

2.2 

2.6 

2.1 

3.0 

2.1 

1.8 

1.6 

1.4 

- 

3.5 

1.5 

2.2 

2.7 

- 

3.4 

1.6 

2.3 

2.0 

3.1 

1.8 

1.5 

1.3 

2.0 

- 

 

2 

20

31

8 

26

1 

25

- 

4 

24

11

5 

- 

3 

29

24

24

- 

6 

26

3 

12

11

4 

6 

4 

3 

- 

4 

36

2 

17

- 

7 

17

2 

28

17

4 

16

4 

13

- 

4 

0.20 

2.00 

3.10 

0.80 

2.60 

0.10 

2.78 

- 

0.40 

2.67 

1.10 

0.50 

- 

0.30 

2.90 

2.40 

2.40 

- 

0.60 

2.60 

0.30 

1.20 

1.10 

0.40 

0.60 

0.40 

0.33 

-  

0.40 

3.60 

0.20 

1.89 

- 

0.70 

1.89 

0.20 

2.80 

1.89 

0.40 

1.60 

0.40 

1.44 

- 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

11 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

 
2008 (Gray

 

1.1.3 M
 
On July 
Michigam
in the fiv
21.  Unf
exceptio
 
One obs
could be
the wate
tempera

Env
378
(80
ww

0.194 

0.170 

0.188 

0.185 

0.143 

0.192 

0.171 

0.189 

0.191 

0.144 

0.193 

0.166 

0.187 

0.189 

0.144 

0.191 

0.172 

0.184 

0.183 

0.142 

0.191 

y), 2009 (White

Michigamm

10, 2012, a
mme Falls 
ve years wa
fortunately, 
on of T12 w

servation fro
e a result of
er quality da
ature readin

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

28.19 

28.34 

22.91 

27.74 

24.33 

28.54 

28.25 

23.07 

28.70 

24.73 

28.63 

27.13 

22.27 

28.31 

24.68 

28.18 

28.94 

22.38 

27.97 

24.10 

28.53 

e), 2010 (Yellow

me Falls R

a total of 21
Reservoir (

as found in 
the weevil 

which stayed

om the data
f the early g
ata and not
ngs were th

Stow, OH 44224 
: (330)688-3858. 

nc.com 

8.50 7.

8.75 9.

8.81 9.

8.86 8.

8.45 8.

9.34 10

8.73 9.

8.79 8.

8.86 8.

8.59 8.

9.32 9.

8.85 9.

8.80 10

8.95 7.

8.60 8.

9.30 9.

8.83 9.

8.82 10

9.04 8.

8.65 8.

9.37 10

2008 TO

2009 TO

2010 TO

2011 TO

2012 TO

w), 2011 (Gree

Reservoir

10 stems w
(Figure 1-3
the southe
densities d
d the same

a is the incr
growing sea
tes are miss
e highest e

.86 10

.03 10

.73 10

.11 10

.76 9

0.33 10

.17 10

.76 10

.11 10

.50 10

.60 10

.51 9

0.01 10

.84 10

.87 10

.29 10

.35 10

0.19 10

.71 10

.82 9

0.18 10

OTAL 147

OTAL 150

OTAL 146

OTAL 77

OTAL 150

en), and 2012 (

ere collecte
).  The high
rn part of th

decreased i
(Table 1-3

rease of me
ason.  It is m
sing.  From

ever recorde

22

22

18

24

10

21

19

5 

27

22

31

18

2 

28

23

23

14

17

23

25

24

7 293

0 216

6 322

183

0  357

Blue) 

ed from all 
hest weevil 
he reservoi
n the rema

3).   

eristems (la
misfortunat

m the limited
ed. 

2.2 

2.2 

1.8 

2.4 

1.1 

2.1 

1.9 

0.5 

2.7 

2.2 

3.1 

2.0 

0.2 

2.8 

2.3 

2.3 

1.4 

1.7 

2.3 

2.8 

2.4 

2.0 

1.4 

2.2 

2.4 

2.4 

21 transect
population
r, transects
ining locati

ateral meris
te to say th
d data avail

 

7 

0 

3 

7 

9 

6 

11

0 

6 

7 

2 

3 

0 

1 

1 

1 

3 

2 

0 

4 

0 

329

62

211

122

66

ts in 
 ever recor

s 1, 2 and 1
ons with th

stems) whic
at a majorit
able, the 

5 

0.70 

0.00 

0.30 

0.70 

1.00 

0.60 

1.10 

0.00 

0.60 

0.70 

0.20 

0.33 

0.00 

0.10 

0.10 

0.10 

0.30 

0.20 

0.00 

0.44 

0.00 

2.24 

0.41 

1.45 

1.58 

0.44 

rded 
9-
e 

ch 
ty of 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



G
-1
3

G
-1
3

G
-4

G
-4

G
-1
0

T1

T6

T
1
0

T7

T
1
1

T8

T
1
2

T
9

T13

T
14

T
1
5

T1
6

T1
7

T18

T
1
9

T2

T20

T2
1

T3

T4

T5

Figure 1-3.  WE Energies

Michigamme Falls  Hydro Project.

2012 Weevil Distribution. qSurvey Transect
600 0 600300 Meters

2,000 0 2,0001,000 Feet

"Excellence in
Any Environment"

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

Table 1

Transect

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

Env
378
(80
ww

-3 Stem An

t Cond 

0.094 

0.113 

0.118 

0.105 

  

0.094 

0.113 

0.123 

0.104 

  

0.093 

0.111 

0.123 

0.104 

  

0.093 

0.113 

0.123 

0.104 

  

0.092 

0.113 

0.124 

0.104 

  

0.092 

0.113 

0.125 

0.105 

  

0.091 

0.105 

0.127 

0.105 

  

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

nalysis and 

Water Qu

Temp 

22.70 

19.31 

22.29 

22.72 

  

22.60 

19.64 

22.56 

22.60 

  

22.59 

19.22 

22.55 

22.76 

  

22.46 

19.60 

22.53 

22.70 

  

22.04 

19.88 

23.23 

22.72 

  

21.88 

19.92 

23.45 

23.19 

  

20.93 

19.86 

23.70 

22.00 

  

Stow, OH 44224 
: (330)688-3858. 

nc.com 

Water Qua
R

uality 

pH D

8.37 8.

8.12 8.

7.88 6.

8.34 9.

  

8.19 8.

8.01 9.

7.69 6.

8.14 9.

  

8.01 8.

7.97 9.

7.69 6.

8.01 9.

  

7.89 7.

7.97 9.

7.64 6.

7.90 9.

  

7.92 7.

7.90 9.

7.80 6.

7.80 8.

  

7.83 7.

7.86 9.

7.89 7.

7.90 9.

  

7.80 7.

7.89 9.

7.94 7.

7.81 8.

  

ality Data at
Reservoir 

DO Stem

.45 10

.97 10

.02 9

.05 10

  10

.48 10

.44 10

.25 10

.33 10

  10

.02 10

.51 10

.51 10

.25 10

  10

.78 10

.47 10

.30 10

.06 10

  10

.98 9

.33 10

.97 9

.82 10

  10

.85 10

.18 10

.04 9

.17 10

  10

.50 8

.17 10

.94 -

.44 10

  10

t Each Tran

Stem C

ms Meristem

18

7 

14

28

24

11

6 

17

31

23

13

11

23

17

26

13

25

22

23

35

11

18

16

37

31

13

21

23

36

31

12

19

- 

21

14

nsect in Mic

Counts 

ms

Ave
Meriste

Stem

1.8 

0.7 

1.6 

2.8 

2.4 

1.1 

0.6 

1.7 

3.1 

2.3 

1.3 

1.1 

2.3 

1.7 

2.6 

1.3 

2.5 

2.2 

2.3 

3.5 

1.2 

1.8 

1.8 

3.7 

3.1 

1.3 

2.1 

2.6 

3.6 

3.1 

1.5 

1.9 

- 

2.1 

1.4 

 

chigamme 

Wee

. 
em/ 
m 

Total
Weevi

27

1 

9 

8 

25

2 

1 

10

12

15

13

1 

7 

23

19

4 

2 

23

7 

1 

5 

3 

13

7 

0 

21

10

23

22

0 

0 

0 

- 

15

3 

6 

Falls 

evil Count 

l 
ls 

Ave. 
Weevils/ 

Stem 

2.70 

0.10 

1.00 

0.80 

2.50 

0.20 

0.10 

1.00 

1.20 

1.50 

1.30 

0.10 

0.70 

2.30 

1.90 

0.40 

0.20 

2.30 

0.70 

0.10 

0.56 

0.30 

1.44 

0.70 

0.00 

2.10 

1.00 

2.56 

2.20 

0.00 

0.00 

0.00 

- 

1.50 

0.30 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

12 

12 

12 

12 

12 

13 

13 

13 

13 

13 

14 

14 

14 

14 

14 

15 

15 

15 

15 

15 

16 

Env
378
(80
ww

0.091 

0.114 

0.125 

0.106 

  

0.093 

0.115 

0.125 

0.107 

  

0.092 

0.114 

0.124 

0.107 

  

0.101 

0.114 

0.128 

0.105 

  

0.103 

0.116 

0.130 

0.160 

  

0.107 

0.122 

0.127 

0.160 

  

0.096 

0.116 

0.127 

0.106 

  

0.094 

0.113 

0.128 

0.105 

  

0.095 

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

22.25 

20.11 

23.42 

23.39 

  

22.12 

20.67 

23.52 

24.00 

  

22.00 

20.47 

23.61 

23.60 

  

22.87 

20.00 

24.54 

23.17 

  

22.70 

19.60 

24.56 

23.61 

  

22.10 

20.13 

24.44 

23.73 

  

22.75 

20.60 

24.52 

23.71 

  

22.61 

20.14 

24.09 

23.45 

  

22.99 

Stow, OH 44224 
: (330)688-3858. 

nc.com 

8.02 7.

7.89 9.

7.88 6.

7.88 9.

  

7.83 7.

8.08 9.

7.91 6.

7.86 8.

  

7.71 7.

8.06 9.

7.85 6.

7.86 9.

  

7.77 7.

7.92 9.

7.98 6.

7.87 9.

  

8.37 8.

7.93 9.

8.04 6.

8.01 9.

  

7.87 8.

7.97 9.

8.02 6.

8.13 9.

  

7.91 8.

7.99 9.

8.06 7.

8.00 9.

  

7.88 7.

7.60 9.

7.93 6.

7.94 7.

  

7.97 8.

.91 10

.38 10

.65 10

.35 10

  10

.49 10

.96 10

.57 9

.51 10

  10

.76 10

.49 10

.76 10

.24  -

  10

.88 10

.11 10

.87 10

.27 10

  10

.45 10

.05 10

.91 10

.38 - 

  10

.23 10

.65 10

.71 10

.46 10

  10

.28 10

.46 10

.07 10

.25 10

  10

.92 10

.54 10

.80 10

.92  -

  10

.00 9

15

24

34

26

40

22

25

36

24

18

23

23

27

- 

21

28

27

25

17

21

18

22

27

- 

22

15

11

22

19

28

19

7 

36

18

19

23

5 

17

- 

29

10

1.5 

2.4 

3.4 

2.6 

4.0 

2.2 

2.5 

4.0 

2.4 

1.8 

2.3 

2.3 

2.7 

- 

2.1 

2.8 

2.7 

2.5 

1.7 

2.1 

1.8 

2.2 

2.7 

- 

2.2 

1.5 

1.1 

2.2 

1.9 

2.8 

1.9 

0.7 

3.6 

1.8 

1.9 

2.3 

0.5 

1.7 

- 

2.9 

1.1 

 

11

1 

19

21

2 

9 

0 

12

13

2 

13

2 

19

- 

10

9 

3 

11

12

8 

27

9 

9 

- 

9 

40

1 

18

13

11

22

1 

13

8 

2 

21

1 

9 

- 

4 

12

7 

1.10 

0.10 

1.90 

2.10 

0.20 

0.90 

0.00 

1.33 

1.30 

0.20 

1.30 

0.20 

1.90 

- 

1.00 

0.90 

0.30 

1.10 

1.20 

0.80 

2.70 

0.90 

0.90 

- 

0.90 

4.00 

0.10 

1.80 

1.30 

1.10 

2.20 

0.10 

1.30 

0.80 

0.20 

2.10 

0.10 

0.90 

- 

0.40 

1.33 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

16 

16 

16 

16 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18 

19 

19 

19 

19 

19 

20 

20 

20 

20 

20 

21 

21 

21 

21 

21 

 
2008 (Gray

 

1.1.4 P
 
The milf
2009.  T
collected
transect

Env
378
(80
ww

0.113 

0.128 

0.105 

0.124 

0.095 

0.113 

- 

0.106 

0.125 

0.093 

0.115 

0.126 

0.104 

0.124 

0.094 

0.114 

0.123 

0.103 

0.125 

0.094 

0.116 

0.119 

0.104 

0.126 

0.093 

0.117 

- 

0.104 

0.126 

y), 2009 (White

Peavy Fall

foil has bee
There are 35
d from 32 o
ts 23,27 and

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

20.29 

24.34 

23.44 

27.98 

23.11 

20.99 

- 

23.65 

28.57 

22.27 

20.46 

23.66 

22.91 

28.02 

23.47 

19.95 

23.12 

22.10 

28.80 

22.96 

20.80 

23.01 

22.72 

28.55 

22.79 

21.03 

- 

22.37 

28.76 

e), 2010 (Yellow

s Reservo

en increasin
5 transect l

of the locatio
d 28.  This 

Stow, OH 44224 
: (330)688-3858. 

nc.com 

7.93 9.

7.95 6.

7.96 9.

8.63 8.

7.88 7.

8.99 9.

- 

7.89 8.

8.84 9.

7.70 7.

7.98 9.

7.96 7.

7.80 8.

8.68 9.

7.80 8.

7.86 9.

7.91 6.

7.45 7.

9.04 10

7.80 8.

7.96 9.

7.84 6.

7.68 8.

8.75 9.

7.77 7.

8.02 9.

- 

7.76 8.

8.74 9.

2008 TO

2009 TO

2010 TO

2011 TO

2012 TO

w), 2011 (Gree

oir 

ng in Peavy
ocations th
ons on July
is the highe

.44 10

.97 10

.01 10

.62 10

.79 10

.27 -

- -

.98 10

.28 10

.80 10

.59 10

.32 10

.88 10

.04 10

.07 10

.26 10

.73 10

.06 10

0.70 10

.12 10

.42 10

.68 10

.49 8

.28 10

.92 5

.53 10

- -

.71 2

.24 10

OTAL 201

OTAL 200

OTAL 176

OTAL 170

OTAL 210

en), and 2012 (

y Falls Rese
hroughout th
y 10th (Tab
est amount

7 

26

29

17

26

- 

- 

23

38

27

17

16

27

34

22

16

28

18

22

25

10

26

18

28

6 

17

- 

5 

24

1 370

0 318

6 435

0  417

0  545

Blue) 

ervoir since
he reservoi

ble 1-4).  No
t of stems c

0.7 

2.6 

2.9 

1.7 

2.6 

- 

- 

2.3 

3.8 

2.7 

1.7 

1.6 

2.7 

3.4 

2.2 

1.6 

2.8 

1.8 

2.2 

2.5 

1.0 

2.6 

2.3 

2.8 

1.2 

1.7 

- 

2.5 

2.4 

1.8 

1.6 

2.5 

2.5 

2.6 

e the drastic
ir.  Over 30
o milfoil was
collected ov

 

1 

15

11

4 

17

- 

- 

13

1 

37

9 

1 

44

3 

15

4 

5 

6 

31

25

1 

11

2 

41

11

3 

- 

0 

13

341

54

227

237

204

c decline in 
0 stems we
s found in 
ver the five 

8 

0.10 

1.50 

1.10 

0.40 

1.70 

- 

- 

1.30 

0.10 

3.70 

0.90 

0.10 

4.40 

0.30 

1.50 

0.40 

0.50 

0.60 

3.10 

2.50 

0.10 

1.10 

0.25 

4.10 

2.20 

0.30 

- 

0.00 

1.30 

1.70 

0.27 

1.29 

1.39 

0.97 

 
ere 

20121130-4009 FERC PDF (Unofficial) 11/30/2012



T
3
3

T
2
9

T
2
0

T4

T
3

T2
2

T
8

T9

T
6

T
2
5

T2

T
5

T17

T
1
6

T19

T11

T
3
0

T
2
4

T1
0

T
1
8

T1
2

T
2
6

T
7

T21

T
1
4

T
3
2

T
3
1

T
3
4

T
1
3

T
1
5

T
1

Figure 1-4.  WE Energies

Peavy Falls Hydro Project.

2012 Weevil Distribution. qSurvey Transect

2,000 0 2,0001,000 Feet

800 0 800400 Meters

"Excellence in
Any Environment"

20121130-4009 FERC PDF (Unofficial) 11/30/2012



 

 
 

years wi
the seco
was foun
expecte
the trend
unfortun
the aggr
 
The tem
reading 
 

T

Transect

1 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

6 

6 

6 

6 

7 

7 

Env
378
(80
ww

ith an avera
ond lowest w
nd in 2010.
d.  Howeve
d, expectat

nately,seaso
ressive grow

mperature in
over the fiv

Table 1-4 S

t Cond 

0.095 

- 

0.107 

0.115 

0.095 

- 

0.106 

0.115 

0.094 

0.131 

0.103 

0.115 

0.092 

- 

0.105 

0.115 

0.093 

0.129 

0.104 

0.115 

0.092 

- 

0.082 

0.115 

0.094 

- 

viroScience, Inc 
81 Darrow Road, S
00) 940-4025  Fax
ww.envirosciencein

 

age weevil 
weevil dens
.  Given the
er, the overa
ions were t
onal variab
wing EWM

ncreased at
ve years. 

tem Analys

Water Qu

Temp 

22.10 

- 

24.05 

25.62 

21.94 

- 

24.34 

24.95 

21.99 

24.11 

24.42 

25.53 

22.14 

- 

24.18 

25.60 

22.26 

24.47 

23.91 

25.55 

22.24 

- 

24.14 

25.43 

22.33 

- 

Stow, OH 44224 
: (330)688-3858. 

nc.com 

density of 1
sity recorde

e lack of mil
all weevil p
that there w
ility could b
. 

t every site 

sis and Wat
R

uality 

pH D

8.48 7.

- 

8.75 9.

8.37 8.

8.22 7.

- 

8.29 9.

8.24 8.

7.92 7.

8.07 11

8.22 9.

8.30 8.

7.74 7.

- 

8.12 8.

8.14 8.

7.85 8.

8.13 12

8.13 9.

8.27 8.

7.94 7.

- 

8.04 9.

8.28 8.

7.98 7.

- 

1.20 weevil
ed, the high
lfoil in 2009

population w
would be les
be a limiting

throughout

ter Quality D
Reservoir 

DO Stem

.64 10

- -

.56 10

.58 10

.67 10

- -

.12 7

.37 10

.78 10

.69 -

.01  -

.48 10

.56 10

- -

.90 10

.60 10

.25 9

2.25 10

.43 10

.42 10

.73 10

- -

.19 10

.51 10

.47 10

- -

ls/stem (Ta
hest being i
9, low weev
was conside
ss milfoil in 
g factor for t

t the reserv

Data at Eac

Stem C

ms Meristem

26

- 

36

28

18

- 

15

35

34

- 

- 

39

36

- 

31

30

14

18

33

18

14

- 

38

26

21

- 

able 1-4).  H
in 2008 whi
vil densities
erably high 
2012, but 
the weevils

voir and wa

ch Transec

Counts 

ms

Ave
Meriste

Stem

2.6 

- 

3.6 

2.8 

1.8 

- 

2.1 

3.5 

 3.4

- 

- 

3.9 

 3.6

- 

3.1 

3.0 

 1.6

1.8 

3.3 

1.8 

 1.4

- 

3.8 

2.6 

 2.1

- 

 

However, it’
ile the lowe

s in 2010 we
in 2011. G

s to ‘catch u

s the highe

ct in Peavy 

Wee

. 
em/ 
m 

Total
Weevi

25

- 

44

10

14

- 

6 

8 

 15

- 

- 

8 

 31

- 

26

37

 10

2 

8 

23

 17

- 

28

17

 33

- 

9 

s  
est 
ere 

Given 

up’ to 

est 

Falls 

evil Count 

l 
ls 

Ave. 
Weevils 
/Stem 

2.50 

- 

4.40 

1.00 

1.40 

- 

0.86 

0.80 

1.50 

- 

- 

0.80 

3.10 

- 

2.60 

3.70 

1.11 

0.20 

0.80 

2.30 

1.70 

- 

2.80 

1.70 

3.30 

- 

20121130-4009 FERC PDF (Unofficial) 11/30/2012


