ENVIRONMENTAL ASSESSMENT

On the Petition of the
Rock-Koshkonong Lake District
To Amend Order 3-SD-82-809, Regarding the
Indianford Dam and Lake Koshkonong Water Levels
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Lake Koshkonong

Surface Area 10,460 acres
Maximum Depth 7 feet

Mean Depth 5.33 feet

Volume at 775.5 feet msl 55,792.8 acre feet
Maximum Length 3.3 miles

Drainage Basin

2,594 square miles

Length of Shoreline

27 miles

Length of Developed Shoreline

10 miles

Average Gradient of Rock River -
Watertown to State Line

1.2 feet per mile

Width of River Channel at Indiandford
Dam

300-400 feet

Ordinary High Water Mark — 1980
(Maple Beach)

776.7 feet msl

Ordinary High Water Mark — 2001
(widespread)

778.1 - 778.3 feet msl




RKLD Petitioned for Changes to the
Indianford Dam/Lake Koshkonong
Water level Order 3-SD-82-809

Current Proposed Increase
MSL MSL Feet
Summer (May 1-Oct. 31) target level 776.2 776.8 0.6" (7.2")
Summer maximum when all gates
must be open 776.33 777.0 0.67" (8")
Summer - when all gates can be closed 776.10 776.4 0.3'" (3.6")
Winter maximum level (Nov. 1- Apr. 30)  775.77 777.0 1.23' (14.8")

Winter minimum level 775.00 776.4 1.4" (16.87)



A Bit of History

Lake Koshkonong was the Focal
Point for Wisconsin Naturalists

*Thure Kumlien (1819-1888):Wisconsin’s pioneering
ornithologist, Albion Academy, Conservature of
Molwaukee Public Museum

L_udwig Kumlien (1853-1902): Milton College
Professor, coauthor of Birds of Wisconsin (1903)

E.L. Greene. Honorary Associate Smithsonian Institute,
Author of over 500 Scientific papers, Professor
Department of Botany @ Berkeley. Founder of
Berkeley’s world reknowned systematic botany
Department.

*Ned Hollister (1876-1923) Coauthor of Birds of
Wisconsin, President of National Biological Society,

President of International Society of Mammalogists.



A Bit of History

Lake Koshkonong was the Focal
Point for Wisconsin Naturalists

*Halvor Skavlem. Prominent naturalist and
archaeologist. Purchased Cacajou farm.

Sterling North. Reknowned classical author of 30
books. Life stories of animals and observations of
the natural world. Two titles became Walt Disney

films.

*Arlow Stout. Graduate of Albion Academy.
Reknowned authof of more than 300 botanical
research publication. Director of Laboratories at
New York Botanical Garden.



A Bit of History

The early ecology/natural history well described
by Thure Kumlien

Deepwater Marsh
One of Nation’s Premier Waterfowling Places

1851 Dam constructed of Rock-filled wooden
cribs/earthen dikes along with a gristmill

1910 Wildrice/Clearwater Dominant

1917 Property owners alleged that Janesville
Electric Company maintained water levels higher
than authorized



A Bit of History

e 1912 First mention of carp problems in Lake

e 1917- W.G. Hoyt normal level was between 12.1
(775.64 feet msl) and 12.6 feet (7/76.14 feet msl).

e 1900-1930 Era of Dam Heightening for power
production

e 1923 - The BIg Shift: Vegetation had largely
disappeared: Water levels & carp implicated.
Sinclair’s national sporting magazine article about
Lake’s woes.

e 1939 - PSC petitioned to raise the water level six
Inches.



A Bit of History

1952 - Threinen Report

1960’s - Transfer of ownership from WP&L to
Rock County. Era of disrepair: wicket gates rusted
shut

1974 - Report investigated restoring the
powerhouse

1976 - Rock County lease agreement with Peter
Bruno

1978 - One wicket gate operable



A Bit of History

e 1991- The DNR reestablished water levels for
Lake Koshkonong in 3-SD-82-809. This order
moved control elevation from the Indianford Dam
to Lake Koshkonong, established minimum gate
operations, established a winter draw down and
required dam operations based upon current
hydrologic conditions.

e 2001 Legislative Act 16 related to Koshkonong.
e Here we are today



Historical Water Level Records @ Fort

Figure 8

Stage (ft}

11/14/1984

08/11/1987

05/07/1990

01/31/1993

Date
10/28/1995

07/24/1998

04/19/2001

1987-2004 Rock River, Water Level Data from Fort Atkinson and Lake Koshkonong

01/14/2004

10/10/2006

783

782

781

780

779

778

T

776

775

774

Fort Atkinson

Lake Koshkonong




e
“ o5
764
163
782

781

L4 TEAAT
~
i

78

o3

(£
=t
=

7%

15

774

:;#.rqﬂ WATER LEVEL /929

. 4
S93E

LECORD OF WATER LEVEL 73
aF

ROCK RIVER 9z
AT

FORT ATKINSON WISCONSIN 7/

HWISCOA ST AT & Frrcrdn oo
GAUGING STATINT 9

&9

LG el

Hale E.or CRVYW G 88
&

Hoor SRy 87

cdi
C£ATY OF FOET 47 nIon

®



Mean Water Level Mean Water Level

Mean Water Level

TBLprrrrrrrrrrrrr P A e 781 e e e 781 A e s
780 E 780; . % 780 *
7790 . . 1 7790 . 1779 ]

[ n r . ] 1
778 1 778F ) "L s ]
s 3 777k 1777 )
7761 1 776 1776 ]
775F . 1 775 3 775 ]
7740»H‘1HH1HHlHHIQH‘AQHHMAHMH;77 H‘1HH1‘H‘1HumuwuuluuhuA774:"‘1‘H‘1H"1““1““1““1““1“‘:
AN AR . I L N S S R ST IR R RS R SICUI S SR
781 "w"'w'"'N'M'a}w""w""w""w"' [ e T L R e = G "w"'w'"wg'u'l'yw"w"'w"'w"'
780 780 . 470

g . . 1

779 7790 . 1 779
778 778; é 778
7 777;‘ é 7
776 776; é 776,
775 775 « 775}
774 IE RIS R WS SRS W R S 774 KKKlAAAklkAAAlAAAAlAAAAlAAAAlAAAAlAAAA 774 con b b b b b b by
RORCAC I S S RO I IC G I A L I ol - C S CAC I Ll S
781 "'x"”x"'sv‘axpt'e'mpgrw””w"w"' 7810y GOPEL o 781 ”"'”""'\I'O'V‘?mp‘e'r""""""""'

780
779
778
77
776
77510

774

I N FEEEE NS N SR F R A

780

779

778

77

776

775

NI I NS N S S N

v beres beee b b Bewn B ben

ORGSR SRC SRCRENC Rl

77 774
N N
RGN I A L I IR I ISR SRS

vl b bennn ben s b Lay

T FE NS F NS FEEEE SRR SR ST E

781
780
779
778
777
776
775

774

Apri
B AR LARPA SRS P I En Al AR R
[ q ]
— . L] e —
. L] <
[o 4
- e ) ]
(®e ° ° -
- Y O 4
E o
I I I IS I S S

@’E’Q \,‘?’I"Q \9"0 '\9@ \910 '9?9 \909 75;9 10\’0

781
780
779
778
e
776
775

774
CERC S SRC SCURC G s

781
780
779
778
77
776[

775F

August

L L L L L L L

v b b b b b e wnn by

December

LI L L L L L O

ol b b b b e ey

,
IEEMIC AR IR I S S




Mean Water Level

/81
780
779
778
’rr’
776
775

774

Summer (June, July, Aug)

lIIII|IIII|IIII|IIIl

R A L L L

)
o
o
o
o
$
o
||||||||||||

Adj. Proposed Target

Adj. Current Target

1930 1940 1950 1960 1970 1980 1990 2000 2010

Year




Historical Water Level Records @ Fort

» Average summer levels increased by 1.5 feet between 1932 and
2003.

» Regression results of time series data predicts a mean summer water
level of 775.52 ft in year 1932 (0.68 feet below the water level target
In the current order) and a mean summer level of 777.05 ft in year
2003 (0.8 feet above the current water level target)

» Trend analysis of summers typified by “base-flow” conditions
(Elimination of Wet and Variable Summers Method) predicts a peak
summer level of 775.19 in 1932 and a peak summer level of 776.56
In 1998; an increase of 1.37 ft. in summer water levels over the
period.

» After upstream flow is accounted for an increase in summer water
levels remains over time (slope = 0.00854, P < 0.001).

» A comparison of the slopes of the time series among seasons
Indicates that water level increases during the summer and fall has
been greater than those for spring and winter periods.



Figure 6

Winter Drawdown



Ordinary High Water Mark Determinations
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Why the Increase in OHWM?

*Noncompliance- Lack of operation of the spillway

gates including lack of maintenance of the trash racks
and wicket gates.
*Increased river flows into the lake in the last twenty years.

*The last water level order (3-SD-82-809) has resulted in
higher water levels.

*OHWM delineation error.

*Fifth, a combination of all of the above.



Will the Proposal Affect the OHWM?

The Rock Koshkonong Lake District (RKLD) supports their water level
request with a report, “Hydraulic Analysis of Indianford Dam and Lake
Koshkonong” by Montgomery Associates. The Montgomery report uses
mathematical hydraulic models to simulate the operation of the Indianford
Dam and the resulting water levels on Lake Koshkonong and concludes that
the proposed increase in lake levels will not change the ordinary high water
mark (oHwWMm).

Table 4. Estimated Discharge of the dam at lake level of 776.2 msl — slide gates closed

Information Source Orifice Wicket Gates

Coefficient Total Area Discharge (cfs)
Montgomery Report 0.6 60 sq. feet 970
Dam Plans 0.6 127 sq. feet 1540
Literature* and Dam Plans 0.76 127 sq. feet 1650
Literature* and Dam Plans 0.97 127 sq. feet 1930

*see Hydro Electric Handbook by Creager and Justin



Influence of Wind/Wave on OHWM

The Montgomery report concluded that at a still water level of
777.0 and the added wave run up of 1-foot for a 20-mph wind
was less than the OHWM elevation of 778.1 so the OHWM

would not change.

Table 5. Estimated temporary water level rises on Lake Koshkonong. (feet) including setup calculated by

Phillip Keillor.

Parameter Montgomery Report Keillor (20 mph Keillor (24 mph wind) Keillor 38 mph wind)
(20 mph wind) estimate | wind)

1. Wave runup 1.0 1.0 1.1 1.6-1.9 @ 777.0 MSL

on beaches (20:1) 1.5-1.7 @ 776.2 MSL

2. Wind set up 0 0.3 0.3-0.5 1.1-1.2

@ 777.0 MSL

3. Windsetup@ | O 0.4 0.4-0.6 1.1-1.4

776.2 MSL

4. Sumofwave | 1.0@ 777.0 1.3@777.0MSL | 1.4-1.6 @ 777.0 MSL 2.7-3.1 @777.0 MSL

runup and wind
set up

1.4 @ 776.2 MSL

1.5-1.7 @776.2 MSL

2.6-3.1 @776.2 MSL
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Monthly Mean Water Level

Water Level (m)

Affects of Water Level “Stabilization”

Figure 24

Lake Manitoba Water Levels
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Seasonal Levels CONVEX or CONCAVE ?
Water levels are Often Managed for Navigation Rather than
Plants, Resulting in High Summer Levels, Opposite What

Nature Intended.

Water
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Water level- Lowering of water level simulates a
natural disturbance event, drought

Example of vegetation response to drawdown on Pool 8 of the Upper Mississippi River Pool 8. Substrates were exposed
between 6-10 July. Plant response dominated by flatsedges, teal lovegrass, rice cut-grass, common arrowhead, and nodding
smartweed.




Water Quality
Water Clarity of Large Shallow Lakes
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Water Quality- Turbidity

Figure 28 Mean turbidity for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late August, 1986-89 (for 1987-89
pooled excluding Beaver Dam N=89-90; for 1986 N=22-27, for 1987 excluding Beaver Dam N=29-30; for 1988 N=29-30; for 1989 N=30).*
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*Among lakes, means w ith the same letters are not different, Tukey's Studentized Range Test (P>0.03); 1986 excluded fromoverall analysis due to too
many missing observations, and Beaver Damexcluded fromoverall and 1287 analyses due to a draw dow n in 1987 for a rough fish eradication project.




Water Quality- TSS

Figure 29 Mean tofal suspended solids (TSS) for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late August,
1986-89 (for 1987-89 pooled excluding Beaver Dam N=87-90; for 1986 N=22-27; for 1987 excluding Beaver Dam N=30; for 1988 N=30; for 1989 N=27-30).*
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*Among lakes, means w ith the same letters are not different, Tukey's Studentized Range Test (P>0.05); 1986 excluded fromoverall analysis due to too
many missing observations, and Beaver Damexcluded fromoverall and 1987 analyses due to a draw dow n in 1987 for a rough fish eradication project.




Water Quality- OSS

Figure 31. Mean organic suspended solids (OSS) for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late
August, 1986-89 (for 1987-89 pooled excluding Beaver Dam N=87-90; for 1986 N=22-27; for 1987 excluding Beaver Dam N=30; for 1968 N=30; for 1989
N=27-30).*
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Water Quality- 1SS

Figure 30 Mean inorganic suspended solids (ISS) for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late
August, 1986-89 (for 1987-89 pooled excluding Beaver Dam N=87-90; for 1986 N=22-27, for 1987 excluding Beaver Dam N=30; for 1988 N=30; for 1989
N=27-30).*
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*Among lakes, means w ith the same letters are not different, Tukey's Studentized Range Test (P>0.05); 1986 excluded from overall analysis due to too
many missing observations, and Beaver Damexcluded fromoverall and 1987 analyses due to a draw dow n in 1987 for a rough fish eradication project.




Water Quality- Algae

Figure 33 Mean chlorophyil a (chla) concentrations for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late August,
1986-89 (for 1987-89 pooled excluding Beaver Dam N=89-90; for 1986 N=22-27; for 1987 excluding Beaver Dam N=29-30; for 1988-89 N=30).*
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*Among lakes, means w ith the same letters are not different, Tukey's Studentized Range Test (P=>0.05); 1986 excluded fromoverall analysis due to too
many missing observations, and Beaver Damexcluded from overall and 1987 analyses due to a drawdow n in 1987 for a rough fish eradication project.




Water Quality- Depth to Which Plants Grow

Figure 34 Mean 5% photic zone depth for 3 mid-lake sampling sites in each of 6 lakes in south and east central Wisconsin, late April-late August, 1986-89 (for
1987-89 pooled excluding Beaver Dam N=87-90; for 1986 N=22-25; for 1987 excluding Beaver Dam N=27-30; for 1988-89 N=30).*
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Wetlands

Arbitrary local marsh |Ds in Black Font
WONF Mappsd Marsh Acreage in Red
Font. WTMY1 WONR CO Collection
Data s=t. Reprojectsd into Wisconsin
Statz Plane Coordinates MADAZ. 11-
0E02

Wetland Name & Number
Acreage Wetland Type

. Koshkonong Creek 278.183 Shallow Marsh, Floodplain Forest

Krump Creek 335.329 Shallow Marsh

Mud Lake 921.929 Shallow Marsh

State-owned Blackhawk Island 715.760 Shallow Marsh, Shrub/Carr, Wet Meadow
5. Otter Creek 334.054 Shallow Marsh, Floodplain Forest

6,7,8,9. Thiebeau Marsh 494.586 Shallow Marsh, Shrub/Carr, Wet Meadow

Total 3,079.841 Acres
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Forested Wetlands




Fish Management Objectives

Reduce standing stocks of carp by mechanical removal.
» issue contracts for carp removal
» support infrastructure to aid removal program
> encourage sport angling for carp
Restore gamefish populations
» maintain strong populations of predators through stocking
» support state stocking with Bark River Hatchery production
» enhance panfish populations through field transferrs and stocking
Habitat modifications and enhancements
> remove dams from impoundments known to be “carp hatcheries”
» utilize mechanical barriers to exclude carp
» enhance habitat for panfish, forage fish and predators



Shallow Lake Ecology

Clear State
|

Abundant Rooted Plants Frequent Algae Blooms
Higher Phosphorus

Suspended Sediment

Carp & Crappies

Gamefish Dominate Dominate
Also Walleye, Sauger,

and Catfish

Lower Phosphorus

Clearer Water



Figure 39
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Environmental Consequences

e Erosion
— Likely to increase,
— Recent riprap structures will likely NOT be effective

— Elimination of the Winter drawdown will push ice erosion onto
existing shorelines rather than in the lake.

e OWHM

— Function of
o 1) still water level,
e 2) wave action generated from wind or boats, and
 3) shoreline configuration.

— In taking into account wind set-up and wave run-up under
conservative conditions (20 and 24 mph winds) it appears that the
presence and action of water will be changed to the point that the

OHWM could be affected by the proposal.



Water Level Affects Beyond Lake
Koshkonong

— Upstream Tributaries

— Drainage Districts, Drain 39

 The Board has provided survey evidence that
raising the water level of Lake Koshkonong will
adversely affect Drain 39.



Flood Flows and Drought

* Low flow — No Change, based upon Q 710

e Floods

— Two studies came to similar conclusions,
changes in normal pool level had little to no
affect on flood level elevations.



Ground Water

— The nearshore saturation zone will extend landward
but the distance is not known. It can be reasonably
expected that the long term effects will be to expand
areas of soil saturation around the lake, raise water
levels in some ponds and soil moisture in some
areas. It is possible that some marginal septage
fields could be negatively affected in the near shore
area. The extent of exact horizontal and vertical
Increase has not been determined.



Wetlands

e Riparian emergent and forested wetlands

— Increased water levels will result in continued loss of emergent and
forested wetlands along the shoreline due to erosion and increase
areas of open water. Groundwater dominated wetlands such as
sedge meadows will be converted to marshes. Based on
observations of permanently flooded black willow (tolerant to
flooding) on Horicon Marsh Wildlife Area by DNR staff, all
trees in areas flooded (to the surface of the soil or above) by the
permanent increase in water level will die. Most trees in the
areas that will now have continuously saturated soil will be
overthrown by the wind or die as a result of the combined stresses
of growing in permanently saturated soil. Because areas which are
currently not forested that remain dry enough to support floodplain
forest are currently in other uses, the losses from the increased
water level will not be offset by floodplam forest restoration.



Wetlands

Arbitrary local marsh |Ds in Black Font
WONF Mappsd Marsh Acreage in Red
Font. WTMY1 WONR CO Collection
Data s=t. Reprojectsd into Wisconsin
Statz Plane Coordinates MADAZ. 11-
0E02




Water Clarity

o Water Quality Modeling shows no Improvement from higher
Water Levels
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Figure 49 Regression of water level vs summer Secchi depth for
years 2001-2003.

Figure 50 Regression of water levels vs summer Secchi depth for
years 2001-2003 at levels below the proposed summer maximum

(777.0 msl).




Water Quality
* Oxygen Depletion Rates-Winter

MSL 776.2 774.7 773.2

Flushing time @ 23 days 21.4 days 15.7 days

1223 cfs

Area 10460/55793 10042/52000 9522/3800

(acres0/Volume

(acre feet)

A (m3)/V/(m3) 42,363,000/68,775,784 40,670,100/64,100,400 | 38,454,100/46,842,60
0

Area .6160 .6344 .8201

(m2)/Volume(m?3)

Sed. Depl. 0.23 0.23 0.23

Constantg/m.d

O, Depletion 1417 .1459 .1886

Rate(R)

AD/V = g/m3d or

ppm/d

Time to consume 10 | 70.57 68.54 53.02

ppm (days to fish

kill)

Number of times 3.07 3.20 303

lake flushes within
Oxygen supply
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Figure 51. Map of submerged aquatic vegetation in 2001.
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Environmental Consequences

 Amphibians and Reptiles (51 species)
— Negatively affected due to loss of habitat
— Winter Drawdown should happen before October 1

e Macroinvertebrates

— Overall negatively affected due to loss of sub-
mergent and emergent habitat

— Mussels would benefit from elimination of winter
drawdown and higher waters but likely not a big
part of the community



Fishery

Fishery

Northerns likely to be negatively affected due to loss of habitat. Increased WL will
expose new spawning areas but a better approach is to regrow and keep adjacent
marshes

Carp and Buffalo may have more successful spawning with hihger WLs
Winter Drawdown

- Enhances carp seining

- Concentrated game fish but paradoxically leads to lower success during ice fishing

- From a resource perspective it doesn’t matter when the fish or taken, summer or winter
While it is tempting to draw a conclusion that more water in the lake will equate to
more fishery habitat, the reality is that because of the extensive nature of the Rock

River basin as a whole, there will be an insignificant gain in fish habitat from
raising water levels.



Waterfowl

* Presently, Lake Koshkonong and its associated
wetlands still provide the same types of
opportunities for waterfowl migration and
production except to a far lesser degree. This loss
In value is due to the long-term degradation of
habitat that has occurred and is still in progress.
The accelerated wetland loss due to the proposal
will make the lake less attractive to waterfowl for
staging and local production.



Furbearers

* Furbearers would be negatively impacted
by artificially raised water levels due to
the degradation and loss of wetland
habitat types. Obviously, the species
most injured would be the muskrat,
beaver, mink, and river otter.



Recreational Boating and
Navigation

50 acres of new navigable water Is minor on
a 10000 acre lake




Figure 55. North Shore is
shown as STN 5 in Figure NOrth ShOre Boat Ramp
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Summary

The primary negative affect of this proposal will be the continued and accelerated loss of riparian
wetlands. Of particular immediate concern is the change in forested wetlands. This relatively rare
habitat in Southern Wisconsin will be drastically changed. It can be anticipated that large stands of
trees will be affected by permanently saturating root zones and in some cases outright permanent
inundation. Ultimately, much of this forested wetland habitat will be destroyed. It is unlikely that
new land-ward forested wetlands will evolve as a result of this proposal. Forested wetland losses are
likely to be permanent.

Other riparian wetlands will recede from their current borders as water levels rise. Historical
evidence has shown us that the recession of wetlands at the borders is normal but it will be
accelerated by an increase in water levels. In some cases it may be possible for wetlands to migrate
up slope as a result of increased inundation. However, expansion of wetlands inland will be limited
by adjacent topography, current land use and the availability of suitable soils. Wetland losses are
likely to be permanent.

Permanent, increased, water levels on Lake Koshkonong wetlands is a systemic problem with long-
term negative consequences. The described impacts of increased water levels cannot be justly
compensated by remedial site-level “fixes”, such as the construction of stone dikes and wetland
armoring. To recover and protect Lake Koshkonong wetlands, management agencies must continue
to address the underlying causes of wetland loss. For Lake Koshkonong the underlying primary
causes are the combined effects of increased water levels, excessive nutrient inputs, and dominance
of exotic common carp.
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