From Monitoring to Assessment to
Management: Using Science to Help Us
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Lake Monitoring, Assessment, and
Management - Overview

Lake Monitoring — water, plants, fish, AlS
— Role of CLMN, grants,

Statewide Lake Assessment
— WisCALM
— Nutrient Criteria

Goal setting and planning at lake scale
— how we use data to drive decision-making

Management Tools — Protect, Manage, Restore
Case histories or examples (Lake Tomah)



How’s my lake doing?

« Water Quality
— Water clarity
— Trophic status
* Ecological Integrity
— Fish and Aquatic Life
— Plants
— Invasives
* Recreation
— Boating
— Swimming
— Fishing
* Public Health
— Blue-green algae
— Bacteria




Wisconsin’'s Lake Monitoring

Citizen Lake
Monitoring Network
(Self-Help)

WDNR Baseline/Long
Term Trend
Monitoring

Satellite (Lakesat.org)

Other (grants,
research, special
studies)




Water Quality Monitoring

» Secchi disk
transparency

» In situ profiles (DO,
temp, pH, conductivity)

» Chlaand Total P

» Water Chemistry (other
nutrients, anions,
cations, ANC, DOC)

» Color and turbidity




Wisconsin DNR Surface Water, Data Viewer - Windows Internet Explorer provided by Wisconsin DNR

6@.’ - |§, hktp: f fdnrmaps. wisconsin, gowfimffinf  jsp? gzoom=truefsite=5urf ace W aker viewerfghr=00shaids2gbuf=5008gry=WATERBCDY_ID_CODE=1542700 V| (| % |LiveSearch

File Edit Wiew Favorites Tools  Help

& ﬁ'ﬁ' [ @ ‘Wisconsin DR Surface Water Data Wiewer

] MM

Department of Natural Resources

Surface Water Data Viewer
Legend - Find Location = Themes - Desighated g« 5 C - Help - Print

WlL. A

County: Oneida

Civil Towns

MCD Fips Code: 353225

Name: Minacqua

City Class Code: 0

Area (Sq. Miles): 168.04757166

MCD Type Code: T

County Boundaries

Name: Oneida

County FIPS Code: 85

DHR County Code: 44

DMR Region: Morthern Region

Monitoring Station Points With Data
More Data: Log into SWIMS

SWIMS Station ID: 443146

Primary Station Name: Tomahawk Lake -
Deep Hole

WBIC: 1542700

Waterbody Name: Tamahawk Lake

Station Type: LAKE

Station Status Code: ACTIVE

Status Description: Active, Usable.

Earliest Fieldwork Date: Aug 15, 1973
Latest Fieldwork Date: Aug 4, 2010
Monit Station Seq No: 2011
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http://dnr.wi.gov/lakes/CLMN/reportsanddata

7= Lake Water Quality 2010 Annual Report - Windows Internet Explorer provided by Wisconsin DNR
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Lake Water Quality 2010 Annual Report ol
Tomahawk Lake Lake Type: DRAINAGE
Oneida County DNR Region: NO
Waterbody Number: 1542700 GEQ Region:NE
Site Name Storet #
Tomahawk Lake - Deep Hole 443146
Date sD | sD Hit CHL TP | TSI TSI TSI Lake Clarity Color Perception
() (m) Bottom (SD) @ (CHL) | (TP) Level
06/03/2010 239 7.3 A8 12 |31 29 47
07/03/2010 20 6.1 |NO 34 NORMAL BLUE 1-Beautiful, could not be nicer
07/08/2010 20 6.1 |NO 17 11 |34 39 47
08/04/2010 20 6.1 |NO 195 (12 34 40 47
08/04/2010 165 |5 NO 37
07/03/2010 08/04/2010
Depth Temp. D.O. Depth Temp. D.O.
FEET DEGREESF FEET | DEGREES F 1
1 716 1 75
Date Collector Comments
07/03/2010 Beautiful day.....sunny and 80's
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/= Secchi Graph - Windows Internet Explorer provided by Wisconsin DNR
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Long Term Water Quality Trends —
Lake Minocqua, Oneida Co.
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Wisconsin Lake Clar'l’ry
Trophic State .

From Space

Trophic Estimated
State Index  Secchi Depth
>80 |<025m(<08f)
70to 80 | 0.25-0.5m (0.8 - 1.6 ft)|
60to 70| 0.5-1m(1.6-3.3)
50to 601 1-2m(3.3-66ft
40to 50 N 2-4m (6.6-13.1 1Y)
30 to 40 I 4 -8 m (13.1 -26.2 )
<30l >8m(>262M)

Assisted by hundreds of volunteers, Umversu‘rykof
Wisconsin-Madison researchers assess water quality
of Wisconsin's lakes from space (map: 1999-2001).



# of Lakes of the 6928

assessed

Wisconsin Lakes Trophic State based on satellite data
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Recommended Baseline Monitoring

of Aquatic Plants in Wisconsin:
Sampling Design, Field and Laboratory
Procedures, Data Entry and Analysis, and
Applications

Jennifer Hauxwell, Susan Knight, Kelly Wagner, Alison Mikulyuk,
Michelle Nault, Meghan Porzky and Shaunna Chase

March 2010

Document citation:

Hauxwell, J., S. Knight, K. Wagner, A. Mikulyuk, M. Nault, M. Porzky and S. Chase. 2010.
Recommended baseline monitoring of aquatic plants in Wisconsin: sampling design, field
and laboratory procedures, data entry and analysis, and applications. Wisconsin
Department of Natural Resources Bureau of Science Services, PUB-S5-1068 2010.

Madison, Wisconsin, USA.
b |

Protocol available at:
http://wiatri.net/ecoatlas/ReportFiles/Reports2/1757AquaticPlantReport.pdf
http://www.uwsp.edu/cnr/uwexlakes/ecology/APM/Appendix-B.pdf




Data Collection

« Point-intercept method (Hauxwell et al., 2010)
« Species list and distributions for each lake
« Density rating for each species (1,2,3)

Fullness I 2 2
Rating Coverage Description
Only few plants. There

are not enough plants

1 ALL} ) to entirely cover the
| length of the rake head
in a single layer.

There are enough
plants to cover the
length of the rake head
in a single layer. but
not enough to fully
cover the tines.

The rake is completely
covered and tines are
not visible.

ro
; %




In-lake examples:
Summary statistics

Enterprise Lake, Langlade County
Size - 200 ha; Max depth - 8.2 m

Summary Statistics

Total lake points 563
Number of points with plants | 1/8
Maximum depth of plants (m) | 4.1
Littoral area (% of lake) 32
Mean # species/point 1.7
Species Richness 27
Simpson's Diversity Index 0.87




Species Frequency of | gpecies Frequency of
occurrence (%) occurrence (%)

E. canadensis 48.1 M. tenellum 1.9
Nitella spp. 26.4 Chara spp. 1.9

V. americana 14.3 Isoetes spp. 1.9
C.demersum 12.0 P. amplifolius 1.6

N. flexilus 11.6 M. beckii 1.6

P. pusillus 11.2 E. acicularis 1.2

N. gracillima 8.1 N. odorata 1.2

P. richardsonii 4.7 P. strictifolius 1.2

S. fluctuans 4.7 E. palustris 0.8

P. robbinsii 3.9 M. heterophyllum 0.8

U. purpurea 3.9 N. variegata 0.4

M. spicatum 3.5 P. crispus 0.4

P. spirillus 3.1

B. schreberi 2.3

Enterprise Lake, Langlade Co.




In-lake examples:
2) Maps of species distributions
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Distribution of Eurasian Watermilfoll

Myriophyllum
spicatum
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Species of Special Concern

: Utricularia
purpurea
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Lakes with plant data

Statewide Lake Surveys
n = 244 as of 2009



Aquatic Invasive Species
Monitoring




“Smart Prevention™ approach to
AlS monitoring

Is there a vector for introduction to a
waterbody?

Can the species become established In
the waterbody?

Is there a likelihood of secondary spread
from the waterbody?

Is there potential for impacts to native
species or habitat?



Does the lake have public access?




Do species have physiological
requirements?

Zebra Mussel Veliger Monitoring 2001-2008
350

300

250

200 M Lakes with veligers present

# Lakes
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Spiny Waterflea Monitoring

Excerpt: Vulnerable Lakes
+ and Distance from Infection

Vulnerability Thresholds

« Boat landing access
« Min area =123 acres
T - SR WG * Min Z_,, = 25 feet
e | S L » Min Secchi = 8 feet

¥ ¢ : V.
Grad: In{Distanca) | \,.%'7?’? P ' &
B :ce:-ser7 > Y )
\ N Ja =
. ¢ ’ “ o ?
B 2s78-4.118 - . Yeing N sy
a— v . % e I
B 0119-432 N~ o P, N 7
4324 -4.416 : 4 ) by
f P /
4417 .4485 v )

4.465 - 4.552

4553-4612

3 3 0 45 ] 13 Miles
4613.47M (DS T (S T ety T (O ]|
4702-4819

o . - Distance = colored by the nasral loganthm
E 4520 -4.504 of dislance from nearest infecton. This N
B ¥ gatanas In teme of
Nonvulnarabie alows us W nierpret dstancs in temis of
- 4 percantages and make mare IMuitive comparnsons.

f

M. Sallstrom, E. Stone, K. Lund, M. Braun, 2009



Future Directions

Survelllance/Early Detection Monitoring
“Casual” and trained observers — broad coverage

Targeted AIS Monitoring
Tracking the regional extent of a species

Strategic AlS Monitoring (Tier 1)
Randomized monitoring — are we slowing the spread?

Strategic AIS Monitoring (Tier 2, 3)

Case specific response monitoring, containment and
control for restricted/prohibited species.




Citizen Lake Monitoring
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Lakes Monitored Volunteers 2007
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| Establish a lake-level monitoring network to evaluate
. trends in various regions of the state.

— Emphasis will be on relatively. nam;aLsee agedakes, which are
most responsnléréﬁcsf;-w/glve |nd|ca‘f|ons of ch”
change following a regional patterny =

Establish baseline conditions for environmental studles
and comparison with short-term results. g

Increase the understanding of different lake hydrologlc
systems and how they affect kﬂ.vs{,ﬁ-gr levels.

Build a framewaork for broader‘mke level monitoring
through{ZLMN
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Lake Assessment

 How are Wisconsin lakes doing?
— WIisCALM

* Approaches

— Comparative — lake class, ecoregion,
reference lakes/conditions

— Standards/thresholds — P criteria
— Historical Trends and Paleolimnology

 National Lake Assessment



Designate use

Categorize lakes

Establish reference conditions

Use TSI data to assess
condition of lake
(Excellent, Good, Fair,
Poor)

Step 1 — Classify Water Body
[E=stablizh Attainable & Designated Lse]

Determine Uszing: Morphometry, models, site-zpecific data.

.

Step 2 — Assess Water Body
[Current Uze & Relative Condition)

zoal Establizh current condition of "Excellent " "Good," "Fair " or "Poar.

Determine Uszing: Bazeline-Tier | Metrics as specified in lakes o
riversiEtreams quidance or site-specific data az available.

Process Flow Diagram — Fish & Agoatc Ufe Uses




Wisconsin Lake Classification

Wisconsin
Lakes
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Summer Secchi Depth
Mean and 95% Confidence Interval (n=920)

Secchi Depth (feet)

Shallow Deep Shallow Deep Shallow Deep
Lowland Headwater Seepage



Statewide examples (plants):
1) How does species richness vary

across lake types and regions?

N=70 lakes, preliminary! (mNorthern Lakes & Forests ]
s

O Southeastern Wisconsin Till Plain
O North Central Hardwood Forests

N
ol

N
o

Species Richness
H
o1

[EEN
o
|

6]
|

o
|

Seepage Headwater Lowland
Lake Type



TROPHIC STATE

m  Nutrients & Productivity

m Sediment &
Accumulation

m Species Shifts
m Species Richness

7

]

Mesotrophic = \ =
=




Trophic State Index (TSI) Scale

Oligotrophic Mesotrophic Eutrophic Hypereutropic
025 30 35 40 45 50 35 &0 63 70 75 80
Trophic
State Index
Transparency
(m)
0.5 1 2 3 4 57 10 1520 30 40 60 80 100 150
Chlorophyll-a
(ppb)
15 20 25 30 40 30 60 80 100 130
Total
Phosphorus
(ppb)
After Moore, 1. And K Thornton [Ed. ]1988. Lake and Reservor Restoration Guidance Mamal
USEPA-EPA 440/5-85-002.
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Comparative Lake Assessment: Trophic
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Box plots: Shallow lowland drainage lakes in Southern Wisconsin

2003-2005 (mean) Eagle Lake TSI values (summer)



Setting assessment thresholds

Reference | Low Impact | High Impact Impaired

TSI, FQI)

Poor

Excellent

Human disturbance gradient (e.g. % ag or developed lakeshore)



Setting Reference Thresholds

Indicator of some
previous ecological
state

Pre-settlement
Undeveloped lakes
Minimally impacted
lakes




Setting Impairment Thresholds

Chlorephyll-a interval frequency versus total phosphorus.

100% ™12 ppb O*20 pp O>E0 ppb O»&d pipb
S0%

B0%

“nuisance”

“seyere nuisance”

=
g
=
z
z
=
:
=
s

LL

“wery severe nuisance”




Plants are a bit more complicated

Submersed native richness

SETP

Submersed native richness versus watershed disturbance

eco

NCHW —— NLF ———

30

25

20

15 +

10 +

9% Watershed disturbanc
Courtesy Ali Mikyuluk - WDNR



TSI Thresholds By Natural Lake Community

Condition Shallow Deep
Level

Headwater Lowland Seepage Headwater Lowland Seepage Two-Story

Excellent <45 <49 < 39 < 47 < 46 <44 < 44
Good 45 — 57 49 — 59 39 -54 47 — 54 46 — 53 44 — 52 44 — 47
Fair 58 -70 60— 70 55-70 55 - 62 54 — 62 53 -62 48 — 52

Poor >71 >71 >71 > 63 > 63 > 63 > 53



P criteria for WI Waters —
As of Sept. 9, 2010!

Froposed ﬁl:llﬂ'_[l-l:luall Criterin by Type of Water Body

Tatal Phespharus in gl

Listed rivers _han

All other sireams 15 ]
Stratified reservairs 0
Mon-sirsdifhed reservoirs 41

Stratidied “twa-spory” fidwry lakes 2

Stiralified drainage kakes 3

~ MNonestratified {shallow) dminage lnkes Adl B
Siralified seepage lakes 20
Moit-stratified (shalbow) lnkes 40

[ poiidments.

Lnke Supericr apen nnd nearsbare waicrs

Two-story fishery lakes

Stratified (Deep) Seepage Lakes

Same 45 inflowing river or siregm

5

Stratified (Deep) Drainage Lakes and Reservoirs

Non-stratified (Shallow) Lakes and Reservoirs

Impounded waters (<14 day residence time)

15 ug/L
20 ug/L
30 ug/L
40 ug/L
75/100 ug/L



EXx: Deep Seepage lakes

Oligotrophic Mesotrophic Eutrophic Hypereutropic

025 30 3 70 75 80

Trophic
State Index

Transparency

(1m)

Chlorophyll-a
(ppb)

Total
Phosphorus

(ppb)

Excellent

After Moore, 1. And K Thornton [Ed. ]1988. Lake and Reservor Restoration Guidance Mamal
USEPA-EPA 440/5-88-002.




Ex: Shallow, lowland drainage lakes

Oligotrophic Mesotrophic Eutrophic Hypereutropic
025 30 35 40 75 80
Trophic
State Index
Transparency
(m)
Chlorophyll-a
(ppb)
oo b b o
15 202530 4o Jsoe0 80 1fo
Total
Phosphorus

(pphb)
cxcellen

After Moore, 1. And K Thornton [Ed. ]1988. Lake and Reservor Restoration Guidance Mamal
USEPA-EPA 440/5-88-002.




2010 WiSCONSIN WATER QUALITY REPORT
TO CONGRESS

How are Wisconsin lakes doing?

'WONR Pub WT-524-2010

Figure 16. Trophic State of Assessed Wiiconsin Lakes, 2010

Hypersutrophic

Qligotrophic 2%
6%
Mesotrophic
3% Eutrophic
s
Table 7. Sommary of General Conditon of TSI Assessed Lakes, 2010
All Lakoe Asssssod by Kumber | Parcent percant
010 Lakes | (# Lakes Lake Acres ¥ ArTes
T51 Methodalogy { | | |
cellent £04 14% 29,769 19%
=00 174 £1% 231,877 T
Falr ES0 16% 264,123 38%
Poor 127 3% 35,825 o
Mo Condltion Raling® 1074 20% 22,360 ot
Toftal TSl Apsesaad Lakes 4247 100% &35, 778.57 10:0%:

"Either ng nafivral commounity assigned or Smal (ake

http://dnr.wi.gov/org/water/condition/2010 IR/
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The 2007 National Lakes Assessment &%

Water Quality, Recreational Suitability, and
Ecological Integrity of Lakes and Reservoirs

Richard Mitchell, United States Environmental Protection Agency
Neil Kamman, Vermont Agency of Natural Resources

Wisconsin Lakes Convention
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USEPA National Lake Assessment:

Wisconsin's 29 Lakes
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National Lakes Assessment:
Sampling Approach

Observationstation
positioned 10 m
offshore forsampling

Stations equidistant
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Determining Thresholds:
Setting the Bar

For the NLA, two types of thresholds were used to
determine condition: Example 1Bl

« Nationally-consistent thresholds
« Fixed values correspond to assessment findings

 Applied to trophic state and recreational Good
condition

* Regionally reference-based thresholds

* Fixed percentile defines good/fair and fair/ S
2leiely Fair
« Applied to bioindicators, some habitat L 5%

Indicators and some stressors Poor
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Condition of the Nation's Lakes:
Biological Condition

Number .
of Lakes Diatom IBI

National
(49,546)

Natural
(29,308)

Man-Made
(20,238)

0 20 40 60 80 100 0 20 40 60 80 100
Percentage of Lakes Percentage of Lakes
B <= 20% = Good EEE Good
3 20 - 40% = Fair 1 Fair
I > 40% = Poor B Poor
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Two Ecoregions

USEPA National Lake Assessment:
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Chapter 6 Ecoregional Results

| . Recleaiionalchloroiill Risk | Dissolved Oxygen

Upper Midwest Fos
15,562 Lakes Total Nitrogen | | Lakeshore Disturbance

53 9%

Lake Drigin | Gyanobacteria Risk

| H1e2 Chiorophyll | | Lakeshore Habitat

|_4 e 54.4%

20.3%

Planktonic O/E

Microcystin Risk 25 0%

Shallow Water Habitat
58 85

Diatom IBI

45,57
. { 26.1%

| RESS ' 195.1%

Acid Neutralizing Capacity | Physical Habitat Complexity
50.3%

Trophic State - Chlorophyll

§8.1% Microcystin Presence

76 B

20 40 60 80 1000 20 40 60 BO 100D 20 40 B0 BO 1000 20 40 BO 80 100
Percentage of Lakes Percentage of Lakes Percentage of Lakes Percentage of Lakes
For Lake Crigin: B Low Risk N Present . Good BN Good
EE Natual B Man-Made [ Moderate Risk HEEE Absent [ Fair [ Fair
For Plarkien Q/E I High Risk . Focr . Foor
B < 20% Taxa Loss ] 20-40% Taxa Loss
I > 40% Taxa Loss
For Diatom 1BI:
N Good [ Fair B Poor
For Trophic Siate - Chlorophyll
B Oligotrophic (<= 2 ug/l) 250 Mesatrophic (>2-7 ug/lL)
[ Eutrcphic (=7 to 30 mgfL) I Hypereutrophic (= 30 ug/L)

Figure 28. MLA findings for the Upper Midwest ecoregion. Bars show the percentage of lakes within a condition class for a given indicator.
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Chapter 6

Ecoregional Results

R e | &
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Temperate Plains
6,327 Lakes

Lake Origin

Planktonic O/E
| 24.2%
{ 396%

§34.7%
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16.6%
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Figure 29. NLA findings for the Temperate Plains ecoregion. Bars show the percentage of lakes within a condition class for a given indicator.
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Condition of the Nation’s
Lakes: Habitat

55 individual habitat metrics captured at each site (550/lake).

Metrics reduced to four indices of habitat quality:
— Human Disturbance on Lakeshores

— Riparian Zone Integrity

— Littoral Zone Integrity

— Complexity of Riparian/Littoral Interface

Disturbance index scores assessed against nationally
consistent thresholds

Riparian/littoral indices assessed against regionally-explicit
reference conditions (corrects for expected regional
differences)



Condition of the Nation’s Lakes: Habitat

Number
of Lakes

. 22546
National 8,832
(49,546)

17,807

14,775

Natural 4,843
(29,308)

9,547

Man-Made
(20,238)

40 80 B0 100

Percentage of Lakes
[ Geod T Fair Il Poor

&7
f Shallow Water Habitat /' 5vec

|

National
(49,546)

1 61.6%

Natural
(29,308)

Man-Made
(20,238)

60 80

Percentage of Lakes

Good [ Far W Poor

*) NLA Primary indicator is Lakeshore Habitat



Condition of the Nation’s Lakes: Habitat

National
(49,546)

Natural
(29,308)

Man-Made
(20,238)

Physical Habitat
Complexity borgired

46.8% 23,181

— 20,1% 9,956

32.4% 16,033
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— 22.2%
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Stressors to the Nation’s Lakes:
Extent, Relative Risk, and Attributable Risk

Relative Extent . Relative Risk Attributable Risk

{Extent of Poor Stressor Conditions) of Lakes

Lakeshore Vegetation

17,807
Cover i

Littaral Habitat &

Lakeshore Veg. 32.4% 16,033
Complexity

Littoral Habitat Cover 20.1% 9,980

Total Nitrogen 8.1% 9,467

Total Phosphorus 9,006

Lakeshore Disturbance 6% 8,354
Turbidity | & 35%

Dissolved Oxygen || 13%

a it 40 60 B0 100 i 1 Z 5 0 20 40 &0 an 100

] 4
Percentage of Lakes Relative Risk Percentage of Lakes
#1 — Lakeshore vegetation: Poor biology is three times more common when
lakeshore vegetation cover is in poor condition. This affects 36% of lakes.

#2 — Nutrients: Poor biology is 2.5 times more common when nutrients are high.
This affects about 20% of lakes.
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Putting it together — Setting lake specific
goals and management strategies

80 T (e VAN (@) V)
Impaired/
UAA
70
Fair Watch
60 List
50 i
aintain
Good Condition
=0 Consider
for
O/ERW

30

Box plots: Shallow lowland drainage lakes in Southern Wisconsin

@® 2003-2005 (mean) Eagle Lake TSI values (summer)
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Management for What?

Water quality « Same approach can be
Fisheries/Wildlife used regardless of the

Aquatic Plants management objective
Shorelands

Watersheds

User Conflicts

AlS

Other



Science- and community-based
goal setting process

* Lake monitoring and assessment
* Lake management planning

+ Set management objectives that can be
realistically evaluated

* Public input and consensus
* Decision-making tied to objectives
* 6o for itl




Protection Lake
Characteristics

Good to excellent lake conditions
Beneficial uses are being met
Public satisfied with resource condition

Low Impacted lakes, generally smaller, less
developed seepage lakes in forested
watersheds



Protection Goal [

1

A




Protection Strategies
Shoreland Management

* Most protective county lake classification
 Control density/impact of new development

_arge lot and buffer dimensional standards
Deeper setbacks
_imit key hole development

Retention of natural vegetation

« Strict pier development - No boat houses
« Septic monitoring and maintenance



Protection Strategies
Watershed Management

 Land use planning and zoning

 QOrdinance development and enforcement

— Stormwater, construction site erosion, wetlands

e Critical Site Identification
— Environmental corridors

— Obvious problem sites: feedlots, drain tiles

— Voluntary deed restrictions, best management practices,

acquisition



Protection Strategies
Lake Use

T T N R——

« Boats
— No wake restrictions
— Courtesy codes
» Fisheries
— Voluntary catch and release
— Special regulations for
unique fisheries
* Invasives
— Shield lakes
— Boat inspections




Protection Strategies
Education and Information

« Compliance &
Stewardship

« Lake Organization
— Limited

« Monitoring - Secchi,
AlS, shoreland watch




Ex. Black Oak Lake



Management Lake
Characteristics

Good to fair water quality but signs of decline

Some problems and threats exist that require
active management.

— nusiance plants, user conflicts, public complaints
— fishing pressure/poor recruitment

— Growth and development pressure

Mid sized to larger lakes - Higher watershed to
lake area ratios

Transitional lakes and landscapes






Management Strategies

« Begin with protection plan

« Conduct site and problem specific planning
ex. aguatic plants, watershed management,
diagnostic monitoring

« Develop a long range management plan with
recommendations



Best Management Practices

Urban runoff controls ’
Grass waterways
Buffer strips

Manure
storage/feedlots

Sediment basins

Land & Easements
Acquisition

| ‘~‘



Management Strategies

- Squaw Bay, Lake Monona
« Aguatic Plant | p——
Typical extent of dense aquatic plants City of Monona Boundary
e s,
Management Plans T Tmees S
e dnd st saecnd S oy iea 200 ki ks 2o (38 sces)

% ofLabe Manons in Squaw Bay (35 %)
%4 of Squaw Biayin 200" ow-o-wake 200e {33%)

— Harvesting
— Sensitive Area Designation
« Boats

— Time of Day Use
Restrictions or No Wake
Zones

 Fisheries
— reduced bag limits
— protective slots




Aquatic Plant Management Plan

» Goals & Objectives
AQUATIC .
Wl o |_ake Information
MANAGEMENT _
in Guntersville Reservoir ° A na I y SIS
e Alternatives
« Recommendations
 Implementation

» Monitoring & Evaluation

http://www.uwsp.edu/cnr/uwexlakes/ecology/APMguide.asp



Restoration Lake

Characteristics

* Poor water quality (“impaired” waters)
 Frequent and potentially toxic algae blooms

« EXcessive aquatic plants (often dominated
by Invasives)

« Not meeting beneficial uses (swimming,
boating, aesthetics)

 Imbalanced fisheries - rough fish
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Restoration Strategies
In-lake management

Alum, nutrient
Inactivation

Large-scale herbicide
treatments

Drawdowns
Biomanipulation

Fish rehabilitation
(rotenone)

Aeration

Hypolimnetic (bottom)
withdrawals




| ake Tomah Extreme Makeover

Drawdown (1 yr) e e SR
Carp eradication Lake Tomah Management Plan
Shoreland restoration jgzgcap
Watershed assessment Q_,

Ag and urban BMP’s

Boating ordinance
Fish restocking
AlS prevention




{2 Lake Tomah Restoration and Rehabilitation - WDNR - Windows Internet Explorer provided by Wisconsin DNR
@@ - ‘ hikp: ffdnr wi,gov/fish/pages/laketomah, html

File  Edit  View

Favorites

Tools  Help

w | ‘ Lake Tomah Restoration and Rehabilitation - WONR

Department of Natural Resources

Fishing Wisconsin

Buy a Fishing
License
Online

Find a Sales Agent

Fishing Resources
Fishing Report

Places to Fish
Regulations

Season Dates

Tagged Fish
Tournaments

Angler's Club

Take Me Fishing!

MNew to Fishing?

Statewide Boa
Shaore Fishing
Inventory

FAQ

Kids, Parents,
Educators

Free Fishing Weekend
Angler Education
Loaner Equipment

Clinics and Learning
Opportunities

Urban Fishing
Teaching Materials
Making Fishing Fun

Places to Take Kids
Fishing

Wisconsin Fish

Fish Species

| Home | About | Topics | Contactus

Extreme Makeover - Lake Tomah Edition

A project now unfolding on Tomah's namesake lake aims to transform it from a carp-infested, algae-choked
waterbody into a community asset with clean water, healthy plants that can help keep it that way, and good fishing.

News Release: Lake Tomah carp removal project aims at improved fishery. lake habitat (10/20/09)

= Reclaiming Lake Tomaf [vIDEC Length 7:12]

The project partners include the City of Tomah, its Tomah Lake Committee, DNR, the Monroe County Land
Conservation Department, and individual citizens and fishing club members. A U.S. Environmental Protection Agency
grant funded the chemical treatment and a DNR Lake Protection grant will pay for shoreline habitat restoration work.

Background
« Lake Tomah Management PIan jexit DHR)

e Lake Tomah Environmental Assessment [FOF 1.18MB]

Efforts to Reduce Runoff

Maonroe County conservation staff have worked hard with farmers to reduce erosion and runoff from their fields to
keep soil, fertilizer and manure from entering Lake Tomah. Most recently, workshops helped farmers develop plans
guiding when, where and how much manure and commercial fertilizer to apply to meet crop needs while reducing the
excess that can wash into the lake. As a result of these Nutrient Management Plans, farmers will save an estimated
%60 an acre in fertilizer costs and Lake Tomah will have less algae-fueling phosphorus.

« Map of nutrient management plans produced by farmers. [For 5.211g)

o Little Lemonweir River Watershed

History

« Lake Tomah drawdown and restoration to begin September § - (08/05/09)

« Bag. size and possession limits lifted from Lake Tomah - {02/12/09)

« City officials envision new life for carp infested Lake Tomah - (01/26/09)

Lake Tomah is on its way to becoming a b

fishery.

@ Internet

# 100%




What are we trying to accomplish?

Assessment Management Planning Implementation
Step 1 Step 2 Step 3 Step 4 Step 5
Restoration
Data Py Additional _— Activities
Collection Plannin Permits
N L ake oK g ) Enhar_1c_e_ment
: : : T Activities
Identify R Assessment Direction
Problems "| Appraisal Design Plan Aquatic Plant
Report N v A | Control
Sponsor pprova
Goals ™ Management T Other Activities

N
Plan Public & Become Grant
Agency Input Eligible

Protection Grant Activities NOT requiring an approved lake plan*.
» Land Acquisition
« Wetland/Shoreland Restoration
» Ordinance Development




