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eneral Lake Information

> Surface Area = 2,406 acres

L inls Is anout 25% larger tniar) whei 1s staied i)
tne DNR Lare Boox

- Maximum Depth — 28 ft

~ Average Depth 14 ft

~ Drainage Lake

~ Watershed = approx. 34,541 acres

S A ittle rmore than 14 to 1L watersnead to lake
reflo



Big Chetac Lake \Watershed

Heron Cree

Direct Drainage Watershed
= 34,541 acres

Benson Creek

Knuteson Creek

Not in the immediate
watershed for Big
Chetac Lake

Hwy 48 Tributary



General Impressions

~ Lake is highly eutrophic (nutrient rich)

~ Lake has lots of Curly-leaf pondweed, an
invasive species

~ Lake is well developed around the
shoreline

~ Lake use and enjoyment are impaired due
to poor water quality and excessive weeds
(at least with CLP)



Six Phase Lake Study to be
completed: 2007-2009

data collection for Phase Three analysis
data collection for Phase Three

today’s discussion
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Water Budget

— 41,141,263 m?
— 37,188 m3/day

— 26,671
me/day

— approx. 3 years

Dry year, except in late August and September



In-Lake Water Quality

~ Three lake sites: North, Central, and South
Basins

~ 15 dates between May and September 2007
~ Essentially every meter from surface to bottom

~ Total Phosphorous, Total Nitrogen, Chlorophyll
a, and water clarity (Secchi disk)

~ Temperature, Dissolved Oxygen, and pH
Profiles also collected
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Goa mpling

~ Determine seasonal changes in phosphorus
mass, algal abundance and pH

~ Determine the total in-lake phosphorous mass
for the year

~ Determine if Big Chetac Lake was nitrogen or
phosphorous limited.

~ Determine the time period for which each basin
became anoxic or oxygen depleted in the bottom
waters



Chetac Lake trends

Total P & Chlorophyll Concentrations (0-2m) and Secchi Disk Averages for Big Chetac Lake
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Total In-Lake Phoshoous Mass

~ ®1n Lake Sémple pt.s‘”
'@ Peizometer Data
/\ Tributary Sample pts
4 : Dwat?rsheds




Big Chetac Can’'t Handle [t!!

2007 In-Lake Phosphorous Mass
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In-lake Mass per Basin

Percent In-lake Phosphorous Mass by Basin

South Basin
24%

North Basin
44%

Central Basin
32%




Nitrogen or Phosphorous

L imited?

2007 Seasonal TN:TP Ratios (Whole Lake)
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Total Mass of Phosphorous In
Big Chetac Lake in 2007




Sources and Sinks

>~ Sources > Sinks

Encumbered by the
sediment in a lake

Plant uptake from
the sediment

Algae uptake from
the water

Outflow from a lake

Animals that are
herbivores

Waste Treatment
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PNOSpPNOrous sources Look
N this Stuay

~ Atmospheric Deposition

~ Groundwater Flow

~ Septic System

~ Curly-leaf pondweed

~ Internal Loading (recycling)

~ Tributary Loading (larger watershed)

~ Near Shore/Shoreline Contributions
> We didn't loox at goose poop! Sorry.



1. Atmospheric Deposition




2. Groundwater Contributions

& In Lake Sémple pts

' @ Peizometer Data

/\ Tributary Sample pt |

> : Dwatersheds




Groundwater Resuilts

> 4,990,670
gallons

> 499 |bs
4%,
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5. SEPLIC Systems

(0p

~ Survey of almost all systems completed by
Sawyer County, Summer 2008

> Based on 82% agreerment of ine Lake Assoclaior)
~ Goals of the survey
> To ldentify cornpliant, non-cornpliant, and failing

sysiernms

> To issue “orders for correciion” o ine worst offeriders
~ Attempted to survey 378 systems

~ Tied in with groundwater study



Big Chetac Lake OWS Survey Results

did not allow, 30 (8%)

order for correction, 5 (1%)

inconclusive, 17 (4%)

fail, 46 (129)

pass, 280 (75%)

Opass M@fail Oinconclusive  Odid not allow  Worder for correction




Factors to consider wnen
culating Septic System Input

Groundwater Flow
Failing and Passing Systems

~ Per capita years the system is in use
(people years)
~ Export coefficient based on average

discharge of phosphorous from household
septic and gray water

~ Soll retention coefficient based on soll type
and slope of shoreline

cal

NS
)
NS
)



Septic Contribution Calculations

A7



Calculations continued:

(51% of total permanents
surveyed)

(19% seasonals surveyed)



Total Septic Contributions

>



Curly-leafi Pondweed

4.




Curly-leaf pondweed

(Potamogeton crispus)
Aquatic Macrophyte Distribution
Lake Chetac

Sawyer County, WI

June 8-9, 2008

Loon on Nest - No Sample
Visual

1

2

3

None Found
N
W+E
S
2




How much phosphorous from
CLP?

> 3,500 Ibs (1.75 tons)

>
1,761 Ibs or 15%



How dees a plant use up and
return phosphorous in a lake?
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FIGURE 13-9 Fluxes of phosphorus (P) from the sediments to sibmersed littoral macrophytes and
among the epiphytic microflora of the periphyton. Ay = adnate algae; A; = loosely attached algae, B =
bacteria; and C = inorganic or organic particulate detritus, such as calcium carbonate. (From Wetzel,




0. Seadiment Phosphorous
Release
(Internal recycling or release of pnospnorous)
~ Need to know total time the lake becomes
depleted of oxygen near the bottom

~ Need to know seasonal pH levels in the
lake

> Need to know release rates for
phosphorous from the bottom sediments
under different situations

~ For Big Chetac we needed this information
for each basin



Dissolved Oxygen Concentrations




Dissolved Oxygen Depletion &
high pH days in 2007

90 days, beginning June 18"

Entire season, beginning June 4th

23 days, beginning June 18th

Entire season, beginning June 10th

5 days, beginning July 5%

Entire season, beginning June 10th



What dees the previous slide
mean?

Daily Internal Phosphorous Load for each basin and the lake as a whole

—a— North Basin
—m— Central
South
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5/29/2007
6/12/2007
6/19/2007
6/26/2007

7/3/2007
7/10/2007
7/17/2007 -
7/31/2007
8/14/200
8/21/2007
8/28/200

9/4/2007
9/11/200
9/18/200
9/25/200

Sampling Dates




How Much?

Cumulative Phosphorous Released by the Sediments into Big Chetac Lake
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0. lriputary Loading

~ 6 sources of tributary flow into the lake
and the rest of the unmonitored watershed
were evaluated

o Nutriernt samoling
o Flow rreasurernent

~ Total Flow into Big Chetac = 15.2 cfs

~ Total Phosphorous Loading = 572.5 |os or
7% of total loading



Big Chetac Lake \Watershed

Heron Cree

Direct Drainage Watershed
= 34,541 acres

Benson Creek

Knuteson Creek

Not in the immediate
watershed for Big
Chetac Lake

Hwy 48 Tributary



Tributary Loading — lbs of

phosphorous from each sub-
watershea

Phosphorous Loading in Ibs from the Big Chetac Lake Watershed

) Nearshore Area
Unmonitored 33

1433 4%
16%

uteson CreeR
146.8

. 16%
Hwy 48 Tributary

1.6
0%

Total Phosphorous =

872.5 Ibs or 7% of
total loading

13.3

Heron (Squaw) Creek
449.2
50%
1%

Turtle Pond
4.7
1%

Benson Creek
113.7
12%

Red Cedar Springs



Sub-Watershed Areas

Portion of the Total Watershed (Acres)

Unmonitored Nearshore Area
5613.07 373.2
16% 1%

Hwy 48 Tributary
1490.82
4%

Knuteson Creek
17,155.43
50%

Turtle Pond
724.98
2%

Benson Creek
1471.42
4%

Red Cedar Springs
1562.6
5%

I
Heron (Squaw) Creek
6149.64
18%




IHow about the larger Big Chetac

|_ake Watershed?

Total Ground Cover in Acres for the Big Chetac Lake Watershed

Wetland Agriculture
Foen Wisiar 1553.5 772.9
4% 2%
1142.6 0 0 Barren

37.8
0,

3% 0%
Grassland
1713.6
5%

Forested Wetland
3473.1
10%

Forest
27551.6
76%




/. Ne nore Contributions

V.
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~ An area within 200 ft of the shoreline
> Contains most of tne residernizal developrmernii

-

o Hoads & otner impervious surfac

~ Land use determined by looking at high
quality color aerial photos

~ Runoff coefficients (3 levels) for each type
of land cover/use used to calculate
phosphorous loading from this area

(D
)



Type ofi Land Use within 2001t of
shoreline

YV V V V V V V VY



Total Land Use

Nearshore Land Use in Acres within 200 ft of the Shoreline

Open Water
2.9
1%

Wetlands
31.1
8%

Forest
107.7
29%

lawn
69
18%

Impervious Surface (roadways,
driveways, and roof tops)
37.7
10%

buffers
14.3
4%

densely developed area NW corner of
lake
10.5

natural shrub/grassland
100

3% 27%




Phosphorous Loading

Low, Medium, and High Values for Phosphorous Loading to Big Chetac Lake from the Near Shore Area
(200 ft) in Lbs
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Nearshore lTotal Contribution

~ 90 to 4857 |os of phosphorous annually
depending on the whether the low,
medium, or high coefficient is used

- Some of the nearshore contribution is
already accounted for in groundwater and
tributary calculations so the low value is
used

~ 90 Ibs adjusted for the seasonal value
form May through Sept = 54 oz or <1%



Overall Picture

May through September 2007 Phosphorous Loading in Ibs.
to Big Chetac Lake

Atmosperic Nearshore Area (200 ft) Unmonitored Watershed

143.3
54
506 1%

Septic
85
1%

Tributaries/Watershed
729.2
6%

Curly Leaf Pond Weed
1761
15%

Groundwater
499
4%

Internal Load-
Sediments
7971
69%



SlUmmairy

~ Internal Loading is the biggest source of
phosphorous to the lake at 69%

> Nezrly overwnelms all other conirioutions

~ Curly-leaf pondweed is also a problem at
15% (conservative)

~ Watershed, nearshore, and septic system
improvements would benefit, but unless
the two primary sources are brought under
control their impact will be minimal.



Management
recommendations will be forth
coming with the completion of
Phase Six of the Project in Fall

of 2009
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