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25.75 
23.58 
26.63 
24.19 
23.18 
22.28 
24.26 
23.21 
25.73 
24.41 
27.42 
24.26 
26.00 
24.67 

w) and 2011 (G

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

nc.com 

alysis and W
R

ality 

pH D
8.48 9.
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8.30 8.
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7.61 7.
8.08 7.
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7.95 8.
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7.82 11
7.92 8.
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.44 9
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-
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2.3
 1.4 
1.8
-

 1.4 
2.8
-

 2.3 
3.5
-

2.6
-

2.6
-

1.6
2.5
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9
9
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Table 1-9 S

t Cond 

0.156 

0.158 
0.157 
0.153 
0.160 
0.155 
0.154 
0.162 
0.147 
0.151 
0.160 
0.144 
0.146 
0.164 
0.145 
0.144 
0.172 
0.144 
0.148 
0.161 
0.145 
0.144 
0.163 
0.146 
0.152 
0.160 
0.146 
0.151 
0.188 
0.153 
0.152 
0.187 
0.155 

0.148 

0.192 
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81 Darrow Road, S
00) 940-4025  Fax
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Temp 

22.68 

23.08 
23.63 
22.68 
22.85 
25.05 
23.30 
23.83 
22.23 
22.66 
23.41 
23.64 
23.80 
23.91 
22.72 
23.45 
24.23 
22.90 
23.65 
23.35 
23.45 
23.36 
23.60 
23.73 
23.62 
22.75 
23.08 
22.31 
27.50 
27.36 
22.45 
27.10 
27.48 

22.35 

27.14 

Stow, OH 44224 
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sis and Wa
R

ality 

pH D

8.00 7.

8.04 6.
7.72 8.
7.82 7.
7.76 6.
7.84 8.
7.83 8.
7.85 7.
7.72 7.
8.03 7.
7.83 6.
7.90 8.
7.96 8.
7.75 6.
7.77 8.
7.89 7.
8.81 10
7.72 8.
7.95 8.
7.86 6.
7.78 8.
7.99 8.
8.19 6.
7.79 8.
7.95 8.
7.89 6.
7.74 8.
7.81 7.
8.66 7.
8.23 8.
7.78 7.
8.61 8.
8.18 9.

7.75 7.

8.39 12

ater Quality 
Reservoir

DO Stem

.50 10

.24 10

.04 9

.68 10

.45 10

.01 10

.02 10

.26 10

.75 10

.46 10

.87 10

.90 -

.39 10

.31 10

.07 10

.68 10
0.50 10
.21 9
.92 10
.13 10
.55 10
.32 10
.91 10
.30 10
.18 10
.17 10
.86 9
.78 10
.62 10
.73 10
.93 10
.04 9
.13 10

.41 10

2.03 10

y Data at Ea

Stem C

ms Meristem

26

24
23
30
31
29
22
19
22
24
16
-

23
17
23
29
17
30
32
33
32
21
18
20
23
25
32
19
21
18
8
21
23

23

36

ach Transec

Counts 

ms

Ave.
Meriste

Stem

 2.6 

2.4
2.5
 3.1 
3.1
2.9
 2.2 
1.9
2.2
 2.4 
1.6
-

 2.3 
1.7
2.3
 2.9 
1.7
3.3
 3.2 
3.3
3.2
 2.1 
1.8
2.0
 2.3 
2.5
3.5
 1.9 
2.1
1.8
 0.8 
2.3
2.3

 2.3 

3.6

ct in Twin F

Wee
.
em/
m

Total
Weevil

17 

15 
4
17 
0
16 
22 
6
14 
21 
3
-

17 
4
14 
15 
15 
16 
5
1
17 
20 
6
17 
7
4
15 
9
0
1
3
0
1

9

5

19

Falls

evil Count

ls

Ave.
Weevils/ 

Stem

1.70 

1.50 
0.40 
1.50 
0.00 
1.60 
2.20 
0.60 
1.40 
2.10 
0.30 

-
1.70 
0.40 
1.40 
1.50 
1.50 
1.70 
0.50 
0.10 
1.70 
2.00 
0.60 
1.70 
0.50 
0.40 
1.60 
0.90 
0.00 
0.10 
0.30 
0.00 
0.10 

0.90 

0.50 

20111130-4011 FERC PDF (Unofficial) 11/30/2011



12 
13 
13 
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14 
14 
15 
15 
15* 
16 
16 
16* 
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17 
17 
18 
18 
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19 
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20 
21 
21 
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22 
22 
23 
23 
23 
24 
24 
24* 
25 
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-
0.149 
0.170 
0.151 
0.151 
0.181 
0.162 
0.151 
0.176 
0.163 
0.152 
0.192 
0.156 
0.150 
0.181 
0.152 
0.147 
0.184 
0.151 
0.151 
0.181 
0.149 
0.154 
0.181 
0.150 
0.151 
0.180 
0.149 
0.153 
0.185 
0.146 
0.152 
0.184 
0.150 
0.155 
0.186 
0.147 
0.153 
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-
22.20 
24.47 
24.08 
22.78 
26.21 
26.41 
22.52 
25.05 
26.81 
22.68 
26.48 
26.56 
22.59 
25.00 
25.86 
23.26 
27.32 
28.27 
23.09 
27.04 
27.31 
24.06 
27.60 
27.57 
23.86 
27.27 
26.95 
23.77 
27.51 
25.32 
23.55 
26.39 
27.94 
24.42 
26.46 
26.08 
25.53 
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: (330)688-3858. 

nc.com 

-
7.86 7.
7.83 12
7.77 8.
7.82 7.
8.00 13
8.04 9.
7.85 7.
7.94 12
8.22 9.
8.01 8.
8.01 13
8.30 9.
8.08 7.
8.12 12
8.09 9.
8.09 7.
8.94 13
8.81 9.
8.19 8.
8.99 15
8.78 10
8.21 8.
9.24 15
9.00 10
8.35 8.
9.23 15
8.72 10
8.48 9.
9.06 11
8.47 9.
8.36 8.
8.89 15
8.76 10
8.17 8.
8.60 13
8.19 9.
7.92 8.

2008 TO
2010 TO
2011 TO

- 10
.71 10

2.81 10
.49 10
.60 10

3.41 9
.75 10
.77 10

2.39 10
.68 10
.12 10

3.35 9
.91 10
.84 9

2.92 10
.08 10
.57 10

3.78 10
.32 10
.48 8

5.53 10
0.09 10
.12 10

5.71 10
0.32 9
.89 9

5.98 10
0.22 10
.07 7
.50 10
.88 10
.91 9

5.39 10
0.36 10
.14 10

3.43 10
.42 10
.53 10

OTAL 232
OTAL 237
OTAL 236

16
29
25
31
19
28
22
16
36
13
24
23
24
16
21
16
13
22
18
15
26
18
20
20
20
14
18
33
15
21
25
19
24
14
22
22
20
30

2 506
7 564
6� 552

1.6
 2.9 
3.5
3.1
 1.9 
3.1
2.2
 1.6 
3.6
1.3
 2.4 
2.6
2.4

 1.78
2.1
1.6
 1.3 
2.2
1.8
 2.5 
2.6
1.8
 1.4 
2.0
2.2

 2.22
1.8
3.3

 2.14
2.1
2.5
 2.0 
2.4
1.4
 2.1 
2.2
2.0
3.0
2.2
2.4
2.3�

2
13 
4
5
10 
5
9
7
1
2
20 
4
7
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5
7
5
3
7
6
0
5
7
0
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1
3
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0
3
5
5
0
6
1
0
5
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0.40 
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1.00 
0.56 
0.90 
0.70 
0.10 
0.20 
2.00 
0.44 
0.70 
0.11 
0.50 
0.70 
0.50 
0.30 
0.70 
0.88 
0.00 
0.50 
0.00 
0.00 
0.80 
0.00 
0.10 
0.30 
0.57 
0.00 
0.30 
0.56 
0.50 
0.00 
0.60 
0.10 
0.00 
0.50 
1.02 
0.43 
0.75�

20111130-4011 FERC PDF (Unofficial) 11/30/2011



*Genetic sa
2008 (Gray

1.1.10
For man
as; Nort
areas fo
1-10). S
stems.
hybrid.

1.2 WE
The EW
populati
overall d
populati
populati
found in
in weevi
Reservo
weevil p
weevil p
2011 wa

Hybrid m
2010 all 
possible
low num
Pine Re

This par
years.  I
EWM (a
quality p
(e.g. ons
herbivor
unpredic
monthly
in captu

Env
378
(80
ww

ample 
y), 2010 (Yellow

Pine Res
ny years, th
hern, Euras

or a total of 
Samples we
Six were ge
The hybrid 

EEVIL DISTR
WM decreas

on decreas
density of w
on size dec
on decreas
 2008, and 
il population
oirs.  Since 
population h
population a
as 1.94 wee

milfoil was i
of the sam

e that hybrid
mber of stem

servoir, the

rticular surv
n this time 

and hybrid m
parameters
set of sprin
rous insects
ctability of c
basis durin

ring the EW

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

w) and 2011 (G

ervoir
e genetic m
sian or Hyb
21 stems a

ere collecte
enetically te
was collec

RIBUTION A
ed in Brule 

sing.  The E
weevils on t
creased due
sed were C

a slight de
ns in Twin F
2009, the E

has decreas
also increas
evils/stem,

dentified th
mpled plants
d milfoil was
ms tested (4
e most likely

vey has bee
EnviroScie

milfoil), the 
.  There are
g or snow m
s (e.g. Phyt
changes fro
ng the grow
WM/ weevil 

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

nc.com 

Green)

makeup of t
brid.  Stems
all of which 
ed from tran
ested as No
cted from Tr

AND GENE
and Lower

EWM popula
he remainin
e to the lac
halk Hill, al

ecrease in W
Falls, Peav
EWM in Pe
sed.  Althou
sed, reversi
the second

his season i
s were iden
s present in
4-5 stems p
y source of

en performe
ence biologi
weevil pop

e other pos
melt), nutrie
tobius leuco
om year to y
wing season

relationship

the plants in
s were colle
were identi

nsects 1 and
orthern wat
ransect 1.

TIC DISCU
r Paint whic
ation decre
ng EWM inc
ck of EWM. 
though the 

White Rapid
vy Falls, Mic
avy Falls h
ugh the den
ing the prev

d highest re

n Pine Res
tified as No

n the reserv
per site).  S
f hybrid intro

ed during th
ists have ob
ulation in e
sible factor
ent fluctuati
ogaster) tha
year.  Perfo
n rather tha
p.

n Pine Res
ected on Ju
ified as Nor
d 2 on July
termilfoil an

SSION
ch resulted 
eased in Big
creased. H
 Other rese
number wa

ds reservoir
chigamme 
as increase
nsity of EW
vious trend

ecorded (hig

servoir thro
orthern wat
voir, but wa
ince EWM 
oduction is 

he same we
bserved flu

each reserv
rs such as e
ion or other
at may con
orming this 
an yearly ba

ervoir were
uly 7, 2010 f
rthern wate

y 6, 2011 fo
nd the last t

in the over
g Quinnese
However, th
ervoirs whe
as higher th
r.  An incre
Falls and K
ed in densit

WM increase
.  The total 

ghest was 2

ugh genetic
termilfoil. H
as not detec
has never 
waterfowl

eek annual
uctuations in
voir as well 
environmen
r population
tribute to th
same surv

asis may be

e questiona
from three 

ermilfoil (Fig
or a total of 
two were 

rall weevil 
ec, and the 
he total wee
ere the wee
han what w
ase was se

Kingsford 
ty, and the 
ed in 2011, 

population
2.23 in 2008

c testing.  I
However, it 
cted due to
been found
or watercra

ly for four 
n the densit
as all wate
ntal variatio
ns of 
he
vey on a 
e more effe

21

able

gure
8

evil 
evil
was
een

the
n in 
8).

n
is
 the 
d in 
aft.

ty of 
r

ons

ctive 

20111130-4011 FERC PDF (Unofficial) 11/30/2011



�

�

�

�



�



�
�

�
�

�
�

�
�

��
��

��
�	

	
��
���


�
��

��
��
�

��
��

�2
��
��
��
���
�
��
��
��
��
��
��
��

��
		
�!
��

��
��
�"
��
��
�

�
��
��
��
��
��
�	

�
	�
��
��
�

�
�	�
��

��
�
�
��

�
!
��

��
��
�"
 $

%�
�

	&
'�

�
�

	&
'�

�
('

�
��

��

)�
�

�
)�

�
��

�
*
��
��
�

20111130-4011 FERC PDF (Unofficial) 11/30/2011



2.0 MIL
During t
25 units 
(EWM) i
(Badwat
year led
impleme
Lake sto
Badwate
surveys
surveys

In 2011,
and Low
year of b
to evalu
distribut

2.1 MIL
Both qua
and follo
EWM st
life stage
density w
converti
an indica

Qualitati
weevil p
the surv

2.1.1 B
Initial s
No EWM
Reservo
Transec
and no w

Env
378
(80
ww

LFOIL SO
he summer
(1,000 wee

in three res
ter), and Lo
 to the star

ent the Milfo
ocking eight
er Lake (Tw
were cond
in Lower P

 both initial
wer Paint. 1
biological c
ate weevil a
ion of nativ

LFOIL SO
antitative a
ow-up surve
ems along 
es and dete
was determ
ng this to th
ator of fluct

ive measur
population a
vey areas. 

Brule Rese
survey
M was foun
oir, located 
ct and dens
weevils wer

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

OLUTION®

r of 2007, a
evils = 1 un
servoirs in th
ower Paint. 
t of a weev
oil Solution®

t units in ea
win Falls Re
ucted in Ba

Paint, 12,00

l and follow
0,000 weev
ontrol augm
and EWM d

ve macroph

OLUTION®

nd qualitati
eys in each
three trans
ermine the 

mined by co
he number 
tuations in E

rements inc
and weevil-

ervoir – S

d at the tim
where the 
ity data we
re stocked. 

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

nc.com 

® PROGRA
a Milfoil Solu
nit) of milfoi
he Menomi
 The disco

vil distributio
® program 
ach reservo
eservoir) du
adwater, Br
00 weevils w

w-up survey
vils were st
mentation. Q
densities, w
ytes and th

® RESULTS
ve data col

h site.  Quan
sect lines to
number of 

ollecting all 
of EWM ste
EWM dens

clude visual
induced da

1B

me of the Ju
Brule River
re not reco

AM
ution® (form
l weevils w
inee River s
very of an i
on study in 
in 2009 in B
oir.  No furth
ue to the lac
rule, Cowbo
were stocke

s were con
tocked in Lo
Qualitative

weevil dama
heir relative 

llection wer
ntitative dat

o microscop
weevils pe
stems with
ems per sq
ity across m

 analysis o
amage, and

ne 14, 201
r meets the
rded due to

merly MiddF
ere stocked
system: Bru
indigenous
2008.  It wa

Brule, Lowe
her implem
ck of EWM 
oy and Low
ed for a sec

nducted in B
ower Paint 
and quanti

age, and th
densities w

re complete
ta collectio

pically analy
r stem in a 
in a 0.09 m

quare meter
multiple sur

f the milfoil
 native plan

1 initial sur
e Menomine
o the absen

Foil®) progr
d on Euras
ule, Twin F
 weevil pop
as decided
er Paint, an

mentations o
found in 20

wer Paint. In
cond conse

Badwater, B
for a third c
tative data 

he identifica
within the s

ed at the tim
n included 
yze the pre
survey are

m2 PVC qua
r. The data 
rvey years. 

l plants, the
nt species a

rvey at S1B
ee River (Fi
nce of EWM

ram began 
ian waterm
alls 

pulation tha
 to further 

nd Cowboy 
occurred in 
008. In 201
n addition to
cutive year

Brule, Cowb
consecutive
were recor

ation and 
tudy sites.

me of the in
collecting
sence of w

ea. EWM pla
adrat and 

will serve a

e presence 
abundance

B in Brule 
igure 2-1). 

M at this site

22

and
milfoil 

at

0,
o
r.

boy,
e
rded

nitial

weevil
ant

as

of a 
e in 

e

20111130-4011 FERC PDF (Unofficial) 11/30/2011



!(
S1BRS1BR

!( 2007/2009 Stocking Location
Figure 2-1. MiddFoil
Stocking Location,

Brule Hydro Project. q1,000 0 1,000500 Feet

300 0 300150 Meters

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Follow-
EWM de
but was 
species
(Ceratop
life stage
weevil-in
this site 
1B).

Table 2

Site

#

S1B T

T

Tota

me

*NP= EWM

Table 2
2007

                 

Env
378
(80
ww

-up survey
ensity had i
still consid
identified w

phyllum dem
es or dama
nduced dam
has decrea

-1A Summ
2010, an

Parameter

Measured 

Total weevils 

Total stems 

al weevils/ste
Average

eristems/stem

M Not Present 

2-1B Avera
7, 2009, 20

Site

S1B
            *NP= E

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

y
ncreased s
ered spars

were Claspi
mersum), a
age to the E
mage was f
ased from 1

mary Data f
nd 2011 Init

Initial
Survey

6/27/07

18.00 

30.00 

em 0.60 

m
2.13 

ge Season
10, and 20

# 200

B 133.3
EWM Not Prese

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

nc.com 

slightly at th
e, composi
ing-leaf pon

and Sago po
EWM was o
found durin
133.34 stem

from Site T
tial and Fo

y

Follow-
up

Survey 

7 8/8/07 

15.00 

30.00 

0.50 

2.73 

nal Densitie
011 Initial a

(s

7 2

34 72
ent 

he time of th
ng about 1
ndweed (Po
ondweed (P

observed in 
g lab analy

ms/m2 in 20

Transect An
ollow-up Su

Initial
Survey 

6/23/09 

0.00 

30.00 

0.00 

3.07 

es of Euras
and Follow
tems/m2)

009

2.22

he August 4
0% of the p
otamogeton
Potamogeto
the field. N

ysis (Table 2
007 to unde

nalysis of 
urveys of B

Follow-
up

Survey S

8/18/09 6

12.00 

30.00 

0.40 

3.13 

sian Water
w-up Survey

2010

42.40

4, 2011 foll
plant comm
n richardso
ton pectinat
No weevil lif
2-1A). EWM

etectable in 

EWM Duri
Brule Rese

Initial
Survey 

Fol
-u

Sur
6/15/10 8/5

24.00 23

30.00 29

0.80 0.

2.87 1.

rmilfoil Co
ys of Brule

2011

*NP

ow-up surv
munity. Othe

nii), Coonta
tus). No we
fe stages o
M density a
2011 (Tab

ng 2007, 2
ervoir

llow
up
rvey 

 Initia
Surve

5/10 6/14/1

3.00

9.00 *NP

.79  

38  

ollected Du
e Reservoi

23

vey
er
ail
eevil 
r

at
le 2-

2009,

al
ey

Follow-
up

Survey
1 8/4/11 

0.0

    30.00 

0.00 

2.10 

uring
ir

20111130-4011 FERC PDF (Unofficial) 11/30/2011



2.1.2 K
Initial s
Initial su
Lake, lo
was belo
of the pl
waterwe
zosterifo
algae an
shore.

Numero
damage
revealed
averagin

Follow
EWM de
was con
stages,
density h
9.70 ste

Table 2

Site
#

S1C T

Env
378
(80
ww

Kingsford R
survey
urveys were
cated in Kin
ow the surf
ant species

eed (Elodea
ormis), and 
nd epiphyte

us weevil a
e to the EW
d the greate
ng to 3.97 w

up survey
ensity had i
nsidered mo
though at a
has decrea
ms/m2 in 20

-2A Summ
and

Paramete
Measured

Total weev

Total stem

Total weevils/
Average

meristems/s

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

Reservoir

e conducted
ngsford Re
face and wa
s compositi
a canadens
Robbins po

es and occu

adults and e
M.  Labora
est density 
weevils/stem

y
ncreased a
oderate. La
a lower den
ased in S1C
011 (Table 

mary Data f
2011 Initia

er
d

In
Su
6/2

vils 0

ms 30

/stem 0

tem 

1

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

nc.com 

r (Cowboy

d on June 1
servoir (Fig
as consider
on. Native

sis), Coonta
ondweed (P
urred in spo

eggs were o
tory analys
of weevils 
m (Table 2-

at the time o
ab analysis 
sity than th

C by approx
2-2B).

from Site T
al and Follo

nitial
urvey 
23/09 

Foll
Su
8/1

0.00 2

0.00 3

0.00 0
1.13 1

y Lake) –

14, 2011 at 
gure 2-2). A
red sparse 
plant speci

ail, Flat-stem
Potamogeto
oradic patch

observed in
sis of these 
in any surv
-2A).

of the follow
of the trans

he initial 201
ximately 95%

Transect An
ow-up Surv

low-up
urvey 
19/09 

In
Su
6/1

2.00 23

0.00 28

0.07 0
1.90 2

S1C

S1C in nor
At the time 
to moderat
ies present
m pondwee
on robbinsi
hes, becom

n the field w
extensively

vey location

w-up survey
sect stems 
11 survey (
% from 69.

nalysis of
veys of Co

nitial
urvey 
15/10 

Follo
Su
8/5

3.00 4

8.00 30

0.82 0
2.04 1

rthwest cor
of the surv

te, composi
t included: C
ed (Potamo
ii). EWM wa

ming denser

with an estim
y damaged

n to date at 

y on Augus
revealed th

(Table 2-2A
45 stems/m

EWM Duri
owboy Lak

ow-up 
urvey 
5/10

In
Su
6/1

4.00 115

0.00 29

0.13 3
.97 2

rner of Cow
vey the EWM
ing about h
Common

ogeton
as coated i
r further fro

mated 40%
 stems 
115 life sta

st 4, 2011 a
hree weevil
A). EWM 
m2 in 2009 t

ng 2009, 2
ke

itial
rvey 
4/11 

Follo
Su
8/4

5.00 3

9.00 27

.97 0

.07 2

24

wboy
M

half

n
m

%

ages

and
 life 

to

2010,

ow-up 
rvey 
4/11

.00

7.00

.11

.11

20111130-4011 FERC PDF (Unofficial) 11/30/2011



!(
S1CS1C

!( 2009 Stocking Location

Figure 2-2. MiddFoil
Stocking Locations,

Cowboy Lake (Kingsford
Hydro Project). q300 0 300150 Feet

100 0 10050 Meters

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Table 2

2.1.3 L
Initial s
No EWM
Reservo
weevils
sites and

Native p
subulata
watermi
(Potamo
pusillus)

EWM at
growth.
was obs
presenc
with wee

Follow
A follow
2011. EW
and S3L
native p
include:
grass (V
sp.), No
pondwe

A weevi
found at

Env
378
(80
ww

2-2B Avera
2009, 2010

Site # 

S1C

ower Pain
survey
M was foun
oir on June 
were stock
d compose

plant specie
a), Clasping
lfoil, Whorle

ogeton amp
), Water ma

t both surve
Adult weev

served in th
ce of multipl
evil density 

up survey
-up survey 
WM density

LP was mod
lant specie
Chara (Ch

Vallisneria a
rthern wate
ed , Water 

l population
t all three su

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

ge Season
0, and 2011

200

69.4

nt Reserv

d in S1LP a
14, 2011. T

ked south of
d 15-35% o

es througho
g-leaf pondw
ed watermi
plifolius), Ro
arigold (Bid

ey sites was
vils and egg
e stocking 
le weevil life
ranging fro

y
was condu

y in S1LP w
derate. No 
s ranged fr

hara sp.), C
americana),
ermilfoil, Ro
lily and Wa

n was not o
urvey sites 

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

nc.com 

nal Densitie
1 Initial and

(s

09

45

voir – S1L

and S4LP a
Two sites w
f S3LP (Fig
of the plant

out the surv
weed, Com
lfoil, Flat-st
obbins pond

dens beckii)

s overall he
gs were see
area south
e stages an
om 1.00 to 

ucted at thre
was conside
EWM was 

rom 12-35%
lasping-lea
, Flat-stem 
obbins pond
ater marigo

observed in
during labo

es of Euras
d Follow-u
tems/m2)

2010

15.89

P, S2LP, 

at the time o
were survey
gure 2-3). E
 species in 

ey sites inc
mmon water
tem pondwe
dweed, Thi
and Yellow

ealthy and s
en at both s

of S3LP. Q
nd extensiv
1.66 weevi

ee sites (S1
ered sparse
found in S4

%. Native sp
f pondweed
pondweed

dweed, Who
ld. 

the field bu
oratory ana

sian Water
up Surveys

9

S3LP, S4

of the initia
yed (S2LP a
EWM was s

S2LP and 

cluded: Blad
rweed, Coo
eed, Large-
in-leaf pond
w water lily 

some stems
sites and a 
Quantitative
ve damage 
ls/stem (Ta

1LP, S2LP,
e, S2LP wa
4LP. The pe
pecies iden
d, Common
, Large-lea
orled water

ut life stage
alysis (Table

rmilfoil Co
s of Cowbo

2011

9.70

4LP

l survey in 
and S3LP) 
parse to m
S3LP, resp

dderwort (U
ontail, North
-leaf pondw
dweed (Pot
(Nuphar sp

s were indic
majority of 

e analysis r
on stems fr

able 2-3A).

, and S3LP
as sparse to
ercentage o

ntified throu
n waterwee
f pondweed
rmilfoil,Thin

es and dam
e 2-3A). Fro

ollected Du
oy Lake 

Lower Pain
and 10,000
oderate in 
pectively.

Utricularia
hern
weed
tamogeton
p.).

cative of ne
weevil acti
evealed the
rom both si

) on Augus
o moderate
of EWM to 
ghout the s

ed, Coontail
d, Naiad (N
n-leaf

mage were 
om the initi

25

uring

nt
0+
both

ew
vity
e
ites

st 4, 
e,

sites
l, Eel 

Najas

al 

20111130-4011 FERC PDF (Unofficial) 11/30/2011



��

��

��

��

��������

��������

�
���
��

��������

��������
-���*��,���
"���������"���4����5�� �����&
5�6���� ������������������ �

�����������	
�
������
��	���
���
���

�� ���(�"���4����5�� ����

�� ���1�"���4����5�� ����

�� ��	��"���4����5�� ����

��		�"���4����5�� ����

	&��� � 	&���/�� ����

)�� � )����� *�����

20111130-4011 FERC PDF (Unofficial) 11/30/2011



surveys
and 80%
collectin

Table 2
20

Site # 

S1LP

S2LP

 S3LP 

S4LP

T

*NP= EWM

Env
378
(80
ww

to present,
% respective
ng a density

-3A Summ
010, and 2

Parameter 
Measured 

Total weevils

Total stems 

Total 
weevils/stem

Average 

meristems/stem

Total weevils

Total Stems 

Total 
weevils/stem

Average 

Meristems/stem

Total weevils

Total stems 

Total 
weevils/stem

Average 

meristems/stem

Total weevils

Total stems 

Total weevils/ste

Average 

meristems/stem

M Not Present 

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

, quantitativ
ely (Table 2
y sample. 

mary Data f
011 Initial 

Initial 
Survey 

6/27/07 

s 77.00 

30.00 

m
2.57 

m

1.37 

s

m

m

n/a 

n/a 

n/a 

n/a 

s n/a 

n/a 

m
n/a 

m

n/a 

s n/a 

n/a 

em n/a 

m

n/a 

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

nc.com 

ve EWM de
2-3B). EWM

from Site T
and Follow

Follow-
up

Survey 

8/8/07

25.00 

30.00 

0.67

2.47 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

ensity has d
M at S1LP w

Transect An
w-up Surve

Initial 
Survey 

F

S

6/22/09 9

45.00 

30.00 

1.50

2.80 

11.00 

47.00 

0.23 

2.83 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

decreased i
was sparse

nalysis of 
eys of Low

Follow-
up

Survey 

In
Su

9/18/09 6/1

8.00 

30.00 

0.27

2.10 

20.00 

30.00 

0.67 

2.00 

95

27

3

4

n/a 

n/a 

84

30

n/a 2

n/a 4

n/a 

n/a 

15

60

n/a 2
n/a 2

n S2LP and
e and did no

EWM Duri
wer Paint R

nitial 
urvey 

Follow
up

Surve
15/10 8/5/1

-- -- 

-- -- 

-- -- 

-- -- 

5.00

7.00

3.52

4.04

20.00

28.00

0.71

2.32

4.00

0.00

14.00

30.00

2.80 0.47

4.04 1.77

51.00 

0.00

11.00

28.00

2.52 0.39
2.67 2.64

d S3LP by
ot warrant 

ng 2007, 2
Reservoir 

w-

ey

Initial 
Survey

0 6/14/11

*NP 

0

0

2

28.00 

28.00 

1.00 

2.78 

0

0

50.0 

30.00 

7 1.66

7 2.73 

0

0

*NP 

9
4

26

62%

2009,

Follow-
up

Survey 
8/4/11

3.00 

10.00 

0.3

1.8 

20.00 

28.00 

0.71 

2.32 

14.00 

30.00 

0.47

1.77 

*NP 

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Table
2009

                 
                 

2.1.4 T
Initial s
Initial su
2-4) on J
moderat
observe
and two 
damage

EWM co
included
(Potamo

Follow
EWM de
2011 bu
75% from
transect

Env
378
(80
ww

2-3B Seas
9, 2010, and

                       
                       

Twin Falls 
survey
urvey was c
June 14, 20
te at the tim
d. No weev
eggs were

e was seen 

omposed le
d: Flat-stem
ogeton prae

up survey
ensity had i
ut the avera
m the 2009
t stems ana

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

sonal Dens
d 2011 Init

Site # 

S1LP

S2LP

S3LP

S4LP

     n/a = site n
     *NP= EWM

Reservoi

conducted a
011 and no

me of the in
vil life stage
e found on t

(Table 2-4A

ess than hal
m pondweed
elongus).

y
ncreased a
ge seasona

9 measurem
alyzed in the

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

nc.com 

sities of Eu
tial and Fo

(s

2007 

63.89 

n/a

n/a

n/a

ot established
M Not Present 

r (Badwat

at S1BT in B
o weevils we
itial survey 

es or damag
the transect
A).

lf of the pla
d, Large-lea

at this site a
al density (2

ment (Table
e lab and m

urasian Wa
llow-up Su
tems/m2)

2009 

31.95 

33.34 

n/a

n/a

ter Lake) 

Badwater L
ere stocked
and very lit

ge were ob
t stems ana

ant commun
af pondwee

at time of th
28.89 stem

e 2-4B). No 
minimal dam

atermilfoil
urveys of L

2010 2

-- *

65.70 1

47.23 9

58.34 *

– S1BT 

Lake in Twi
d. EWM den
ttle weevil-

bserved in t
alyzed in th

nity and nat
ed, and Wh

he follow-up
ms/meter2) h

weevil life 
mage was o

Collected
Lower Pain

2011 

*NP 

2.89 

9.23

*NP 

n Falls Res
nsity was c
induced da
he field.  O

he lab and m

tive plant sp
ite-stem po

p survey on
had decreas
stages wer

observed (T

During 200
nt Reservo

servoir (Fig
considered
amage was 
ne weevil a
minimal 

pecies pres
ondweed

n August 4, 
sed by abo
re found on
Table 2-4A)

27

07,
ir

ure

adult 

sent

out
n the 
).

20111130-4011 FERC PDF (Unofficial) 11/30/2011



��
����

�� ���(�"���4����"���
� 	�� ���'�

*�����

� -�� /��	'�
���� �

��������
)��*�������
"���4����5�� �����&

#6���� ������������������

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Table 2

Site
#

S1BT 

Table 2
2

2.2 MIL
All four r
some po
Lower P
2011 su

Env
378
(80
ww

-4A Summ
and 2

Parame

Measu

Total we

Total ste

Tota
weevils/s

Averag

meristems

2-4B Avera
2009, 2010

LFOIL SO
reservoirs/l
oint: Badwa

Paint in 200
rvey results
� EWM

from
decre
are lik

� Weev
analy
literat
and 1

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

mary Data f
2011 Initial

eter
S

red 6

eevils

ems

al
stem
ge

s/stem

ge Season
, and 2011

Site # 

S1BT 

OLUTION®

akes surve
ater in 2007
7, 2009, 20
s:

M density ha
the onset o

ease of ove
kely contrib
vil life stage
ysis. A majo
ture cites a
1.5 weevils/

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

nc.com 

from Site T
l and Follo

Initial 
Survey

6/23/07

0.00

29.00

0.00

1.93

nal Densitie
 Initial and

(s

2009

116.11

® DISCUSSI
eyed in 2011
7; Brule in 2
010, and 20

as decrease
of the progra
er 50%. Bot
buting facto
es were fou
ority of mea
s contributi
/stem (New

Transect An
ow-up Surv

Follow-
up

Survey 
8/18/07

0.00

30.00

0.0

1.77

es of Euras
d Follow-up
tems/m2)

2010

36.11

ION
1 have bee

2007 and 20
011. Overal

ed at every 
am to 2011
h weevil po
rs to these 
nd in all bu

asured weev
ng to signif

wman and B

nalysis of 
veys of Bad

Initial 
Survey 

6/15/10

1.00

29.00

0.03

1.97

sian Water
p Surveys 

20

28.

en stocked w
009; Cowbo
l trends hav

survey site
1 with many
opulations a

trends obs
ut one surve
vil densities
ficant decre

Biesboer, 20

EWM Duri
dwater Lak

Follow-
up

Survey 
8/5/10

3.00

30.00

0.10

1.23

rmilfoil Co
of Badwat

11

.89

with milfoil 
oy Lake in 
ve been de

e when com
y sites expe
and season
served.
ey sites dur
s are well a
eases EWM
000).

ng 2007, 2
ke

Initial 
Survey 

F

S
6/14/11

10.00

29.00

0.35

3.14

ollected Du
ter Lake 

weevils at 
2009; and 

etected in th

mparing dat
eriencing a 
nal variabilit

ring laborat
above what 
M, between 

28

2010,

Follow-
up

Survey
8/4/11

0.00

30.00

0.00

1.77

uring

he

ta

ty

tory
 the 
0.5

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Brule Re
survey in
well.
Cowboy
survey s
initial ye
Lower P
maintain
Badwate
decreas
lake tha

Biologic
density b
process
non-nuis
beds. Re
and Can
lake-wid
variation
stocking
compon

Referen

Newman
Minneso
Manage

Env
378
(80
ww

eservoir –E
n 2007 whi

y Lake – this
sites. EWM 
ear of stock
Paint Reserv
n a weevil p
er Lake – a
ed by half b
n in the nea

al control o
before an e
is defined 

sance level
ecently com
nada have d
de control. M
ns and an a
g lakes that 
ent in succ

ces: 

n, R.M. and
ota Associa
e. 38: 105-1

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

EWM densit
ch in turn re

s site conta
in the stoc

ing to prese
voir –two of

population. 
lthough we
between 20
arby river. 

organisms r
effective pro
as reductio
s, an increa

mpleted and
demonstrat
Multiple-yea
adequate tim

maintain a
cessful prog

d Biesboer, 
ated with the

11.

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

nc.com 

ty has drast
esults the w

ains the hig
cking locatio
ent.
f four sites 

eevil density
007 and 20

require adeq
ogram can 
on in the de
ase in nativ
d ongoing M
ted that thre
ar stocking 
me to for th
n ample na

grams.

D.D. 2000
e Milfoil We

tically decre
weevil popu

hest densit
on has been

have dimin

y has decre
10. EWM w

quate time 
be realized

ensity of EW
ve plants, a
Milfoil Solut
ee years of
of milfoil w
e weevils to

ative weevil

. A Decline
eevil Euhryc

eased from
ulation to de

ty of weevil
n reduced t

nished and 

eased, EWM
was observe

to build the
d. Control u
WM, mainta
and often el
tion® progra
f stocking ty

weevils allow
o increase 
l population

e of Eurasia
chiopsis lec

m the time o
ecrease in 

s compared
to almost 9

the remain

M density h
ed to be de

eir populatio
sing the Mi
ining the ex
imination o
ams in the 
ypically res
ws for local 
in number.

n serves as

an Watermil
contei J Aq

f the initial 
number as 

d to all othe
95% from th

ing sites 

has also 
enser in the

ons to a cri
ilfoil Solutio
xotic plant a

of entire milf
United Stat
ult in effect
environme

. In addition
s an importa

lfoil in 
uat. Plant 

29

er
he

e

tical
on®

at
foil
tes
tive
ental
n,
ant

20111130-4011 FERC PDF (Unofficial) 11/30/2011



Document Content(s)

2011 Hydro Nuisance Plant Surveys Report 2011-11-22.PDF...............1-98

20111130-4011 FERC PDF (Unofficial) 11/30/2011




