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SUMMARY

Project Goals
The goals of this lake management report were:
* to examine existing lake conditions.

¢ todevelop a lake management plan that protects, maintains, and enhances Big Round Lake

water quality.

Geology and Soils
Big Round Lake is a glacial lake formed during the last retreat of the Superior g
starting about approximately 16,000 years ago. The soils deposited by the glaci
primarily sands and loamy sands.

Watershed Characteristics
The lake’s watershed is approximately 18,880 acres (includes the lake). Land ug
forest (46%), with agriculture accounting for only about 8% of the total (USGS !

Straight River Quality

good. Phosphorus concentrations were measured at about 40 ppb. This is low.

ial lobe
r are

e is primarily
2000).

tis com'qon

The water quality of the Straight River, which flows into Big Round Lake is surrsingly -

for streams in this part of the state to have phosphorus concentrations of around

Lake Characteristics
Big Round Lake is a 1,015 acre lake located in Polk County, Wisconsin with an
of 10 feet and a maximum depth of 17 feet.

50 ppb. -

pverage depth

Lake Dissolved Oxygen and Temperature
Big Round Lake does not strongly thermally stratify during the summer. This
wind action can mix the entire lake during the summer. Dissolved oxygen conc
found throughout the water column most of the time, although there are days d
summer when dissolved oxygen is depleted on the bottom of the lake.

Lake Nutrients
Phosphorus concentrations in Big Round are higher compared to other lakes in t
Central Hardwood Forest ecoregion. A three-year growing season phosphorus a
ppb. A predicted phosphorus concentration based on ecoregion values and eco
modeling is predicted to be 55 ppb. This indicates Big Round Lake has the pote
better water quality than it presently has. Reducing lake nutrient levels is a pri
the Big Round Lake Protection and Rehabilitation District.

Lake Algae

ntrations are
ing the

e North
erage is 98
gion

tial to have
goal for

Big Round Lake has algae species that are common to lakes in this part of the stte for

eutrophic lake. In by mid-summer, blue-green algae concentrations increase dra
water clarity decreases. Elevated phosphorus levels produce the excessive algal

matically and
growth.




-

water clarity than what has been observed.

Lake Aquatic Plants :

water near the shoreline which is beneficial as a filter for nutrients and as fish
habitat. Aquatic plant diversity is good with 20 different species identified. C
pondweed, an exotic plant, is present in Big Round and grows to nuisance condi
western and northern areas of the lake.

There are fair stands of emergent vegetation that include cattails and bulrushes Z:E;Eishallow

Lake Report Card

wildlife
yleaf
Hons in the

* Lake water quality results are below average compared to Ecoregion values, meaning there

is room for improvement.

» The water quality of the incoming Straight River is good and does not appear

to be the

source of algae blooms, rather it appears that in-lake processes (curlyleaf diellack and lake
sediment nutrient release) may be the source of phosphorus contributing to algae blooms.
 The data base does not have enough years of data to examine trends, however Big Round

Lake apparently has had poor water quality since at least 1980, when a WD
prepared. However, Big Round Lake has the potential to get better.

Water Quality Improvement Strategy
Big Round Lake is a drainage lake, meaning that there is significant stream inflow i
The watershed to lake surface ratio of 19 to 1 is higher than glacial seepage lakes (s

report was

to the lake.
epage lakes

have no major streams and generally have a watershed to lake surface ratio of 10 t?l_Jl or less).

Although the Big Round Lake watershed is moderately large, the water quality of
River is very good. Using the phosphorus loading associated with just the Straight
lake model indicated Big Round Lake should have lower phosphorus concentration

e Straight
River in a
 and better

elevating the phosphorus concentration. The phosphorus source is likely from the
Lake water quality probably will not improve unless the in-lake phosphorus source

It appears there is an additional phosphorus source that is impacting Big Round hFand

Two sources of excessive lake generated phosphorus are from curlyleaf pondweed ¢
from lake phosphorus release from the sediments.

e itself
are reducE

lieback"and

The first choice to reduce in-lake phosphorus levels is by manipulating the lake bio

ogy by way

of reducing the curlyleaf pondweed distribution. Reducing nuisance curlyleaf pondveed growth

would address two issues: reduce early summer nuisance growth of an exotic plant

phosphorus inputs from curlyleaf dieback. It is predicted water quality would impr
this time there is not enough information available to determine the benefit on wate
improvement with a curlyleaf program. A recommended project is to collect data o
curlyleaf distribution and sample tissue and sediment concentrations which will hel

d reduce
ve, but at
- quality
h nuisance
D to

determine the long term likelihood of nuisance growth. Then implementation of a long term

curlyleaf control program is recommended.
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The lake sediments represent another potential, but unquantified, phosphorus so
Round Lake, For reducing phosphorus release from lake sediments there are two

treatment in 2001 In each case, water quality improvements have been modest.
guarantee that either technique will satisfactorily solve the nutrient release probleny.

The most common technique to reduce sediment phosphorus release from lakes angl a potential
project for Big Round is alum, but it would be expensive, costing around $900,00Q If the alum
treatment was 100% effective in reducing the excessive phosphorus release from lgke sediments,
lake phosphorus levels would drop significantly in the lake but transparency would increase only

about 1.6 feet as a seasonal average. Also there 1s no guarantee the effect would lat longer than

several years. It is recommended that an alum treatment be delayed until it can be
controlling curlyleaf pondweed can have a beneficial water quality impact.

Recommended Lake Management Programs and Projects
1. Watershed projects: In conjunction with Polk County Land and Water Resours

letermined if

LCS

Department, maintain programs that promote the increased use of conservation tillgge, grass

waterways, and nutrient management techniques.

2. On-site system maintenance: On-site wastewater treatment systems operate s
when they are properly installed and maintained. Several activities can be imple
in proper operation of the system. These activities include workshops, septic tank
campaigns, and ordinance implementation.

Polk County requires every septic tank associated with a permanent residence pum

isfactorily

mj:lted to assist

pumping

ped 2-3 years

in the shoreland area to help reduce phosphorous loading to the septic system drainfield. This is

the law.

3. Landscaping projects: Big Round Lake has stretches of natural shoreline condjtions but

natural shoreline conditions are lacking along some of the developed parcels. The
protect the existing natural conditions and to enhance shorelands that lack native v¢
buffers. A volunteer lakescaping program should be implemented.

Challenge is to
Pgetative

h habitat and

4. Aquatic plant projects: Aquatic plants are important in Big Round Lake for fis
for helping sustain good water quality. Although there is good aquatic plant dive

ty with 20

species identified, one exotic aquatic plant species, called curlyleaf pondweed, wag found in Big
Round Lake. This species should be controlled. A 3-phase aquatic plant managenjent program
is recommended. The first phase is to maintain and enhance native aquatic vegetatjon including

shoreline plants. The second phase it too characterize lake sediments for fertility 1
third phase is to experiment with curlyleaf pondweed control techniques.

vels and the

5. Fish management options: Big Round Lake has a well-balanced fish community based on

WDNR records. Walleye and northern pike spawning habitat should be protected.

-iv-




6. Ongoing education program: Results from the lake questionnaire indicated 1

e residents

rely heavily on getting lake information from the Lake District. A newsletter wou|d be a good

ongoing instrument to provide lake protection information. Abundant material is
can inserted into newsletters.

7. Watershed and lake monitoring program: Ongoing testing should include: S

vailable that

ecchi disk,

total phosphorus, or chlorophyll a levels in the lake. The level of effort depends op the

availability of volunteers and funding levels.




1. Introduction and Project Setting

Big Round Lake is located in Polk County, Wisconsin (Figlire 1). Big

Round Lake characteristics are shown in Table 1.

The objectives of this study were to characterize existing la}

te conditions

and to make recommendations to protect and improve the 1gke

environment where feasible.

Table 1. Lake statistics (WDNR 1980).

Big Round Lake
Size (acres) 1,015
Mean depth (ft) 10
Maximum depth (ft) 17
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Figure 1. Big Round Lake is located in Polk County, Wisconsin.
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2. Glaciers and Soils

Big Round Lake was formed approximately 10,000 years ago during the
last glacial retreat of the Superior Lobe (Figure 2). The soils deposited by
the Superior Lobe glacier were primarily sands and loamy-%nds. Beneath
these soils, at depths of about 50-350 feet, is Precambrian bgdrock that is
over one billion years old. The bedrock is referred to as the]North

American shield.

rd
o = Glacial Lobes ¢f the
Wisconsin Glagiation

|

Superior\ R
Lobe S’ '

< éhippewa '.' 'Lan\gm
. *+_Lobe ,

Lobe ! -
i) ey

Vv

Wisconsin” ~

Valley Lobe
N

)

ey
ey

T Ice-flow direction

—— Maximum extent of
‘ice during the last
part of the Wisconsin
Glaciation {25,000-

10,000 vyears ago) ™\ Lobe

Figure 2. Glacial lobes of the Wisconsin glaciation. Big Round Lalfe is located in
the Superior lobe.
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Soil composition reflects the parent material that is present| Big Round
Lake is located in an area dominated by forested silty soils gnd adjacent to
forested loamy soils (Figure 3).

Soils of northern and eastern Wisconsin P SOIL REGIONS QF WISCONSIN
LF4NY
- Toresieq, rea. sarcy. ans loamy 5oile @ :‘av’ S

W Madisun, W fand Nateral History Survey
HF Gundlach, US. Departrsent of Agricfituse, Sull Cunssevalion Satvice

e

Forsstad. g, sordy, Ard luamy 5015 over delomite

£ [ H N
: [

Foresiea. sty soiis o KILOAKIERS. /4

Forpsien Kkamy soils

I Forestsd, gsardy sok:

B foestec rs0. slayey or oary sols
Soils of central Wisconsin

1 & 1 Fuested sandy soita

) ! Praire. sandy s0i5

Faresteq. sity soits ovar igneousmetamorphic rock

Soils of southwestern and western Wiscansin

Farasied. siity sofls

B oo ity sois
© W] Fovested sods pver sandstone
Soils of southeastern Wisconsin

n Foresied, oty soils
B Pricc iy sols

Statewide

- Streambosiom and major viediard sails

Waler

Figure 3. Big Round Lake is located within a soils group characterized as forested silty soils.
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3. Watershed Features

3.1. Drainage Area and Land Use of Big Round

Lake

Drainage area to Big Round Lake is 18,880 acres (based on
estimates from a 2000 report*) and the delineation is showr

[USGS

in Figure 4.

Big Round Lake and its watershed are located within severdl Townships in

Polk County. Big Round Lake as well as its watershed lies
to southeast.

Land use within the watershed is shown in Table 2. Forestd
dominant land use.

from northwest

d land is the

Table 2. Land use in Big Round LLake watershed (from USGS

2000*).
Acres Percent

Agricultural 1,510 8
Grassland 4,531 24
Forested 8,684 46
Wetland and open water 3,210 17
Lake ' 1,015 5
Total Watershed Area 18,880 100%

The watershed to lake ratio of Big Round Lake is 19 to one.
Lake experiences midsummer algae blooms but has a good |

Big Round
ishery. To

improve good water quality in years to come, conservation
watershed and on the lakeshore of Big Round Lake should

easures in the
e considered.

However, in-lake projects will probably be necessary as welj to improve
overall lake water quality.
* Saad, D.A. and D.M. Robertson. 2000. Water-resources frelated
information for the St. Croix Reservation and vicinity, Wisgonsin. US
Geol. Survey, Water Resources Invest. Rep 00-4133, Middl¢ton,
Wisconsin.
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3.2. Source of Water and Nutrients to Big F{ound
from the Straight River

Water: Source of water to Big Round Lake is from a combihation of
Straight River inflow, surface runoff, rainfall, and groundwajer. The
amount of water flowing into and out of Big Round Lake is gstimated to
be about 20 cubic feet per second. Flows were estimated baged on runoff
amounts listed for Polk County in the Wisconsin Spreadshee Lake Model
(Table 3).

Table 3. Average annual water flow into Big Round Lakp.

Drainage area
(acre) 18,880
Average yearly runoff for Polk County 0.66

(feet)(from WDNR WILMS Model)

Total water inflow
(acre-feet)

12,460

The estimated 12,460 acre-feet of water flowing into Big Rognd Lake
would be enough water to fill a swimming pool the size of a football field
to a depth of 12,000 feet. It would also be enough drinking water to
supply a town of 149,000 for a year.

Although this is a lot of water coming into Big Round Lake, the volume of
Big Round Lake is 10,150 acre-feet. If Big Round Lake completely dried
up, it would take 10 months to fill.

Watershed Nutrients: A major source of watershed nutricntL to Big

Round Lake is from the Straight River that carries in phosphdrus along
with suspended sediments. Stream sample results for 2001, 3002, and
2003 are listed in Table 4.

The primary source of phosphorus from the watershed of Big|Round Lake
is from forested areas and agricultural runoff.

Big Round Lake Management Plan 6




Table 4. Straight River, total phosphorus data.
Date Total Phosphorus (ppb)
Site 1 »
(Lat 45°33'49.63"N,
Long 92°19'52.49"W)
Headwaters

2001
(sampled by the Tribe)

May 30 <84 -

June 27 30 -

July 30 <21 -

August 29 40 -

AVERAGE -

2002
(sampled by the Tribe)

June 19 50 -

July 23 30 -

August 20 40 -

September 18 40 -

AVERAGE 40
2003 Site 1 Site 2
(sampled by the (50 paces south of (75 paces north pf
Lake District) 250") inlet)

May 20 41 46

June 17 43 68
July 16 33 45
August 20 35 67
September 16 32 43
AVERAGE 37 54

2 N/

AR ) PERROE L toke “JlmSN T
}*\: NN § ] r”&k ;r?(’,)/ d)/‘ i N _’___j;\( £
Q\Q- ){'l ’@J\;’ﬁ P e irQ) R

"\- - T T 3 [ @ > Y i ra B k\ $ 8
$43900mE, 545000mE 347000mE, $49000mE, 351 000mE, $53000mE, NADR7 Zone 15T 358000mE,
l)iD DKJ 1 p l.J ZP 2I3 3.0 3‘5 milos
g
Map created with TOPOI® ©2003 National Geogrphic {(werw nationa

Figure 5. Site map of stream sample locations.

5043000m N,

3041 000m N,
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3.3. Shoreland Inventory

The shoreland area encompasses three components: the uplI.nd fringe, the

shoreline, and shallow water area by the shore. A photogr
of the Big Round Lake shoreline was conducted in August ¢
resident volunteers, Wayne Schue and Denis Tinkhan. The
the survey were to characterize existing shoreland conditior
serve as a benchmark for future comparisons.

For each photograph Blue Water Science staff looked at the
the upland condition. Our criteria for natural conditions we
of 50% native vegetation in the understory and at least 50%

vegetation along the shoreline in a strip at least 15 feet deeg.

phic inventory
f 2003 by lake
objectives of
s which will

shoreline and
re the presence
natural

Although

the shoreline ordinance for new development is a 35-foot d

ep buffer, a

15-foot deep buffer is about the minimum needed to achievg some degree
of runoff water quality treatment. We evaluated shorelines pnd uplands at
the 75% natural level as well (Figure 6 illustrates the methadology).

A summary of the inventory results is shown in Table 5. Bgsed on our

subjective criteria about 27% of the parcels in the Big Rou

Lake

shoreland area meet the natural ranking criteria for shorelings and upland
areas. This is slightly below median for “country lakes™ where 50% of the
parcels meet the “natural” criteria. County lakes are defined as lakes

found about 1 to 2 hours driving time outside of a major M
such as Minneapolis/St. Paul or Milwaukee.

In the next 10 years proactive volunteer native landscaping
the natural aspects of a number of parcels.

tropolitan area

tould improve

Table 5. Summary of shoreline buffer and upland congitions in the
shoreland area of Big Round Lake. Approximately 74 parcels were
examined.
Big Round Lake Natural Natural Undevel. Shoreline
Shoreline Upiand Photo Structure
Condition Condition Parcels Present
>50% | >75% | >50% | >75% [riprap | wall
TOTALS 39% 34% 27% 24% 14% 12% 1%
(no. of parcels = 74)| (29) (25) { 20) (18) (10) (9) (1)
A comparison of Big Round Lake conditions to other lakes |n Minnesota
and Wisconsin is shown in Table 6 and in Figure 7.
Big Round Lake Management Plan 8




Figure 6. [top] This parcel would rate as having a shoreline with a Huffer greater
than 50% of the lot width and an understory with greater than 50% natural cover.
[bottom] This parcel would not qualify as having a natural shorelinp buffer greater
than 50% of the lot width, Also understory in the upland area would be rated as
having less than 50% natural cover.

Big Round Lake Management Plan 9




ol uv)d wuswaSvuppy ayry punoy Sig
uo0i81003 8158104 pue e = 47,
01681003 159104 POOMPIBH [ENUSD = JHD
(6)8 [N (68) & (26) ¥8 (06) 82 (zo1) €6 e St 66'8'9 a4 IM ‘0D BplauQ ‘reeg
0 - (so1)E6 (901) 96 (so1)oe | (s01) 86 - oLl 66'€2L 4 IM ‘0D SEIIA ‘Ureud prejreg
0 - (z8) (vot)o8 | (e8)E8 (s6) £2 - 0l 66olg| 4 1M ‘00 epieup ‘upsieeg Big
(11)g lesps  [wevos [Gwiee  [enzz  [()6r 12 00lee| 4 IM ‘0D Wnqusem ‘aye AueN
(vle - esiigos [(zen) s [losies |(eor)se  |(oelel s22 AL IM '0D SEIIA ‘8%ET Whid
ve) s - woo)ie  [(mo)se |(ez9)s8 |[(eesdze | osE z2L IM '00 SEIIA '8 83ud 'UIRUD SMiid
{e9) 02 0 (602)po  [(pe2)os  [(Benes  |Wwezedze |[(se)se 80€ 20v2-€eL| dHO {M ‘00 uoseg ‘axe Ny Jeddn
®s 0 {s9) o (s2) 98 (ve) 29 (L) 28 (el 18 2otrel A IM ‘00 Hewng ‘exe Jeeqg Big
- . - 86211
e - (0s) 0s (29) 29 001 so1 | 3HO NW ‘00 0Be8IuD ‘Uojwon
. 6605
(e€)vs | (se)s ke |z ((eanve  |(e)oe | (9901 169 pze| 3 NI '09 H00G 1011 6MOT
®oer |Gy |Ewfe |@zee [eNee  [(eis  [(eol 99¢ 08T | amo NI 00 100 “louig J6ddn
0 0 (82) (82) L6 (£2) 08 (£2) 08 (£2) 06 oe 4HO NW “AINGPOOA ‘Siemod
@urL |0 @& | (e (@@ Qs L s | 2O Jorgam
6672101
(s2) 61 0 Govpz (s |8)ve (26) 12 (sv) ee .28 “oes| IO ooy
662101
0 0 (6) ot (6001 (6) 001 (6) 001 (s) 95 6 Soce| HO ovid
667101
(ve) 02 (AR} (o2) (28) 25 (52) yv (9z1) v2 1) e 0LlL Loce| IHO usl
66Z1 01
ne @9 (ve) JL (92) 9L (ot) 88 (1€} 16 v z1 ¥e “ocs| MO prempg
66Z1L0L
(ee)se 0 (z0) p (ev) 1p (v zs (89) v €Nl 06 .oe6| 2HO oibeg
W=z |o @& |us)ss |Eolse [@e  [@s €6 T | o pURIS] 12D90
@y |1 ooy |0 |y [Gevze |68 w9 DR 0 |\ Hmwung oxer ororo oiden
(@) 22 (1 (63) I (e8) ev (v e2 (28) ep (8L} 6 261 00916 | 4dHO ysny ise3
Oslsr (@4 @HEr [(BHSS |E©OVIE  |(HES  [(OMITH [433 096 | JH ysny jsom
(z6) 8L €)1 (102) (292) 15 (1) 82 (ese) sy (85) 11 ¥es 00916 | 4HO NW ‘0D oBesiyd ‘exe ysny
0 0 (6) o0p (6) 001 (8) 001 (s) 001 (6) 0oL 6 10'6L°L] dHD NI ‘00 uojBuiysem ‘exe suiney
(6S) vs 0 (se) (89) €8 (eg) o€ (15) 2¢ Wy 601 10216 dHD NW ‘0D ejoxeq ‘8ye preydtQ
(sv¥) 29 0 (oot) p (ov1) 61 (88) 21 (ov1) 02 6)1 1oL Ww6sve| d4HO NW ‘0D IyoAipuey| ‘ase) usasD)
(eot) 6y [(Q) (ta7k- § (95) 91 (68) 1L ) €1 e e 2opL-€V8| dHO NW ‘00 1yoAlpue) ‘axe puotuelg
(v2) oe 0 (2e) 2y vy} os (ee) ey (ep) v (02) sz 82 20'k26| dHO NI ‘00 Jnang a7 'AQUIOA aXET
o1 vl ()1 (s2) vf (62) 62 (81) vz (02) L2 vl vL €08 4HO IM ‘00 jiod 'exe punoy Big
("% ("M% % % %
ueuneAed| (#)% %4.2< %06 < %GL< %0§ <
eupesoys | uojsosa (M% |(#sjeoied
ym yim uopjpuo) uoppuo) sjedled | Jo JoquinN Aenang uojbas
sjedseqd sjedseyd oLg18JoYS JBINeN pueidn jesnieN ‘{eaepun 1|01 jo eyeQq 093 oxe
*UISUOIS|M\ pue
B1OSOUUIIN Ul S9YR] 19Y10 GZ puk ayeT punoy bBig wou) seLIojusAul puejaioys Jo Alewwing g ajqel




Ballard chain (3}“
Pike chain (4}% T

r T

M
Plum%
B‘g Bearskin_“

Bear
Big Bea

Upper Turtl
Comfo

VOIHQM

West Rush

E ast RUShM |':| shoreling

—

Big Roun
Gree
Diamon

Ravin

Edwar

Rice —————

J—h—l—l—l——l—-i—l—

A"magneM —

e ——

Orchard.%%

—_—

Fish

Eagl
Cedar Islan

Upper Prio
Weaver:

Lower Prior jme——————

most of the shoreland is owned by the city and there is a high percentage of natural conditio
tier of lakes are about an hour or two drive from the Twin Cities, and are not considered to
they are “country” lakes. :

B upland

Shorelands Greater Than 50% Na

10 20 30 40 50 60 70 80 90 1po

ural

Figure 7. A summary of shoreland inventory results for lakes using an evaluation based on sthoreland
photographs. For each lake the percentage of shoreline and upland conditions with greater
conditions is shown. The first tier of lakes are located in northern Wisconsin. The lower tier

the Twin City Metropolitan area and are considered urban lakes. Although several lakes arE‘urban” lakes
. The middle

urban lakes,

an 50% natural
of lakes are in

Big Round Lake is a country lake. It’s natural shoreland conditions are slightly below average compared to
the other country lakes in the middle tier.
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Big Round Lake Wildlife Inventory - 2003

Late May:
Two Swans

June:

Great Blue Heron

Brown Cowbird — Male and
Female

June:

Bald Eagle

Mourning Dove
Mallard/Drake With Babies
Gulls

Humming Bird — Male and
Female

August:

Raccoon and 5 Litjer

September:
Belted Kingfisher
Muskrat

Rose Breasted Grosbeak — Male Crow Eastern Wood Pedwee
and Female

Nuthatch Bluebird

Black Capped Chickadee Scarlet Tanager October:

Rod Bellied Woodpacker Wild Turkey Tundra Swans
Red Headed Woodpecker Canadian Geese

American Goldfinch — Male and  White Tailed Deer November:
Female

Downy Woodpecker Chipmunk Cardinals
Purple Finch Grey and Black Squirrels Nuthatches
Blue Jay Muskrats Chickadees
Common Loon Turtles Grosbeaks

Pileated Woodpacker

Know of three people on our road (210" Ave) that have seen bears. Two saw a large one pnd the third

saw a cub. We had one bird feeder destroyed by a bear

James and Barb Berten

Although bald eagles are quite common on our lake, we witnessed an interesting event. There were

hundreds of coots congregating on our shoreline. As a bald eagle flew over, they would hy

ddle together

and flap their wings for protection. We then noticed a couple of stragglers from the group.|Suddenly the

eagle descended and picked up the coot and away he flew. It was breathtaking to witness

Truman and Marlene Roach

popped my head around an evergreen tree a whitetail buck deer stopped about 30 feet fr

me. It starred

| was raking leaves on my property in October and heard something coming down the dri&way. As |

at me for a few seconds then took off back into the woods. This is what | like most about
lake. Witnessing wildlife in its native habitat.

Tim and Julie Hudson

ing on the

Big Round Lake Management Plan
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3.4. Groundwater and On-site Wastewatex

Treatment Systems

Groundwater inflow was evaluated indirectly by measuring 1
conductivity in the shallow nearshore area. The objective w
there was any change in conductivity. An increase or decre
conductivity could indicate the inflow of groundwater. The
could be coming from natural flows or from septic tank drai

Specific conductance or conductivity is a measure of dissolv
water. The unit of measurement is microSiemans/cm? or mi

umhos/em? . . . both are used. The saltier the water the hi
conductivity. For example oceans which are salty have much
conductivity than fresh water lakes. For the conductivity sur
Round Lake we used a YSI (Yellow Springs Instruments) prq
to the end of an eight-foot pole. The survey used two people

e water

to see if

e in
oundwater
ields.

d salts in the
ro

higher

yey on Big

be attached
One person

held the probe under the surface of the water and recorded thlr reading off
e

of a conductivity meter while the other person maneuvered t
the perimeter of Big Round Lake.

boat around

Results are shown in Figure 8. The background or base con

ctivity was

150-151 umhos/cm. Only one area around Big Round Lake had a
conductivity reading above background. The elevated conduftivity

readings could be an indicator of septic tank effluent inputs.

OWeVer,

just because a conductivity reading is elevated, it does not mdan it is a

phosphorus source. Additional testing is necessary.

Results also suggest that Big Round Lake may be receiving groundwater
inflows in several areas (Figure 8). It is not surprising that sgrings are

found in Big Round Lake. This was an active glacial area is
often leads to subsurface groundwater inflows.

It is interesting that results from 2003 that detect groundwate
similar to findings from a WDNR groundwater study in 1980
In the 1980 WDNR study, a series of observation wells were
monitored over the course of the 1980 project investigation.

he past and

r inflow are
(Figure 8).
nstalled and
[t appears

that the conductivity survey conducted in 2003 was able to di
groundwater inflow comparable to the more rigorous approa

monitoring wells. These conductivity surveys are a handy to
illustrate active groundwater areas in lakes.

cern areas of
of using
1 to help

Big Round Lake Management Plan
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Conductivity Survey ’
September 22, 2003

-

A

AviiTa

Tn T TR

Figure 8. [left] Big Round Lake conductivity survey, September 22, 2003.
[right] Big Round Lake well survey conducted by WDNR 1980,

Groundwater Flow Patterns Based on
Observation Wells (1980)

Y

o (G IR TS
) . // ) . : * 3
..‘:luur.:. l‘::/ (—“ ' @" @
= A ' - [
)

YWDNR
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Onsite Systems Status: Onsite systems appear to be in moftly good
condition based on the conductivity survey results, the surrpunding soils,
and the setback of the cabins and homes. A conventional opsite system is
shown in Figure 9. With proper maintenance (such as emp|oying a proper
pumping schedule) onsite systems are an excellent wastewdter treatment
option. The challenge is to maintain systems in good working condition.

Sewage bacteria break up some solids in tank. Heavy|solids
sink to bottom as sludge. Grease & light particles flodt to top
as scum, Liquid flows from tank through closed pipe pnd
distribution box to perforated pipes in trenches; flows| through
surrounding crushed rocks or gravel and soil to ground water
{underground water). Bacteria & oxygen in soil help durify
liguid. Tank sludge & scum are pumped out periodically. Most
common onsite system.

Absorption Field {Trench)

Distribution Box

Septic Tank

Scum:

Liqund//‘
Sludge

Wnexcavated
Gravel or Crushed Rock

Figure 9. Typical onsite wastewater treatment system found in the|Big Round Lake
watershed.

Big Round Lake Management Plan 14




3.5. Watershed Nutrient Inputs

The watershed area that drains to Big Round Lake is dominat

ed by

forested acreage and nutrient inputs from the watershed are cgnsidered

modest based on stream sampling results.

Special efforts have been conducted by the St. Croix Chippev
Community and by lake volunteers to explore and sample the

flows into Big Round Lake. Results of the water testing indajl:

pounds of phosphorus coming into Big Round Lake are actu
would be expected for the ecoregion. The Straight River doe
to be polluted.

Annual watershed phosphorus inputs have been estimated at ]

a

stream that
ate the

ly less than
b nOt appear

,388 pounds

of phosphorus per year. Phosphorus inputs from four sourceq have been

estimated and are shown in Figure 10.

Rainfall
508 pounds of P

b

Straight River Input
1,570 pounds of P

'4

Big Round Lake
summer avg
phosphorus = 98 ppb

7

Septic tanks
150 pounds of P

Groundwate
160 pounds of P

Figure 10. Sources of watershed phosphorus at feed into Big

RJ:snd
Lake are shown above. It is estimated that approximately 2,388 pou

of phosphorus enter Big Round Lake on an annual basis.

concentration of 40 ppb was used and an annual flow of abou|
feet per second represents the water load, then the total annu
load from the Straight River is roughly 1,570 pounds.

For the Straight River phosphorus input, a stream phosphoru]

20 cubic
phosphorus

Rainfall phosphorus inputs are about 0.50 pounds of phosphmxs per

surface lake acre and represent about 508 pounds of phospho

§ per year.

For onsite system inputs, the WILMS model was used. Baseq on 30
permanent residences and 150 seasonal residences a phosphogus loading

from septic systems is about 150 pounds per year.

Big Round Lake Management Plan
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Phosphorus loading from groundwater is another phosphor

concentrations in groundwater at 27 ppb. They estimated

phosphorus enters Big Round Lake from groundwater and

Round Lake. The WDNR lake study in 1980 measured pthphorus

s source to Big

0 pounds of
hats the

number used in this report.
In addition to the watershed phosphorus loading, phosphorgs from the lake
basin itself enters into the Big Round Lake water column.rEwo sources of
in-lake phosphorus are from the die back of curlyleaf pondyeed and from
phosphorus release from lake sediments. These phosphorup sources will
be evaluated in the lake section.
The total estimated annual watershed phosphorus load to Blg Round Lake
is estimated at 2,388 pounds.

Big Round Lake Management Plan 16
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4. Lake Features

4.1. Lake Map and Lake Statistics

Big Round Lake is approximately 1,015 acres in size, with § watershed of

18,880 acres. The average depth of Big Round Lake is 3 mgters (10 feet)

with a maximum depth of 5 meters (17 feet) (Table 7). Al
map is shown in Figure 11. Big Round Lake is located in a

Wisconsin that is dominated by forests and open land.
N
b e |
," @ ll!‘ PErN ) Uptead ,”
h I'l' 2 (’N-us‘ - / Herdused /',
; [N P /-..'," i i
N _:‘\/ Mizes
Plae &
Hordwosd N
Plne
3
18
E
® )
1,4':-_‘:/ Wised  Bloe = MG, PO AT T Se=eT
A L - ]
1= TR '
!:;_~£—"£—. @ Mized Pine z
“":“‘:; ..E' " . Morewood
== Figure 11. Big Round Lake,
800" o 800" Ls00” 2400 32000 4000 Polk Count ¥y Wisconsin.
= 0= an - E———— =]
SCALE
O Access © Access wlth Porking @ Baat Llvery
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Table 7. Big Round Lake Characteristics

Area (Lake): 1,015 acres (411]ha)

Mean depth: 10 feet (3 m)

Maximum depth: 17 feet (5 m)

Volume: 10,150 acre-feet {1,233 Ha-M)
Fetch (longest open water distance): mile ( km)

Watershed area (including lake area): 18,880 acres (7,441 ha)
Watershed: Lake surface ratio 19 :1

Public accesses (#): 1

Inlets: Straight River

Bulrush beds are abundant on the west side of Big Round Lake and|serve as good
fish habitat.

Big Round Lake Management Plan

18



———— —

4.2. Dissolved Oxygen and Temperature
The summer dissolved oxygen and temperature profiles are
Figure 12.

A profile was obtained each month from July and Septembsg

examining the profiles, one can learn a great deal about the

‘lake and the habitat that is available for aquatic life.

The July profile show that the lake was thermally stratified.

stratified means that the water column of the lake is segre
different layers of water based on their temperature. Just

shown in

r, 2002. By
condition of a

Thermally

ted into
hot air rises

because it is less dense than cold air, water near the surface[that is warmed
by the sun is less dense than the cooler water below it and i{ “floats”
forming a layer called the epilimnion, or mixed layer. The yater in the
epilimnion is frequently mixed by the wind, so it is usually fhe same

temperature and is saturated with oxygen.

Below this layer of warm, oxygenated surface water is a region called the
metalimnion, or thermocline where water temperatures deciease
precipitously with depth. Water in this layer is isolated fromn gas exchange

with the atmosphere. The oxygen content of this layer usu
with depth in a manner similar to the decrease in water tem

Below the thermocline is the layer of cold, dense water call
hypolimnion. This layer is completely cut off from exchan
atmosphere and light levels are very low. So, once the lake

ly declines
berature.

bd the
e with the
stratifies in the

summer, oxygen concentrations in the hypolimnion progressively decline

due to the decomposition of plant and animal matter and re
benthic (bottom-dwelling) organisms.

The July profile indicates that the epilimnion extended to a
12 ft, and that oxygen was present at all depths.

piration of

depth of about

However, in the 1980 WDNR feasibility study, it was foun

over the

course of the summer that there were periods when dissolvgd oxygen was
depleted in the bottom water. There was also strong eviderice that

phosphorus was subsequently released from the lake sedim:

over the summer. This is how phosphorus that is released

nts.

om the lake

Because Big Round Lake is relatively shallow, it appears tlF lake can mix

sediments can be transported up into the water column.

Big Round Lake Management Plan
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4.3. Lake Water Quality Summary

Summer water chemistry data collected during 2002 included sec
phosphorus (TP), and chlorophyll a (Chl 2) (Table 8). Samples
at the surface and two feet off the bottom in the deepest area of Big Round

Lake. Total phosj

hi disc, total
re collected

phorus was higher in the bottom water than the tpp water

indicati hosphorus release from the bottom material (sedfments or
plants) may be occurring, but it is minor. Overall, the three water|quality
indicators (Secchi disc, total phosphorus, and chlorophyll a) in 20p2 indicate Big
Round is in fair shape.
Table 8. Big Round Lake 2001 data (coliected by St. Croix Tribe).
Date Secchi Disc TP - top TP - bottom | |Chlorophyii a
(m) (ppb) (ppb) (ppb)
Site 14 | Site 15 Site 14 Site 14 Site 14
4.30.01 1.2
5.30.01 1.4 <B4 <84 8
6.11.01 26
6.27.01 1.7 30 30 9
7.9.01 1.4
7.30.01 0.85 61 76 67
8.14.01 0.45 TN
8.29.01 0.3 220 / 210 ) 116
Average 1.1 1.5 104 \ 100 / 50
g
Big Round Lake 2002 data (collected by St. Croix Tribe).
Date Secchi Disc TP - top TP - bottom | Chlorophyil a
(m) (ppb) APPD) (ppb)
Site 14 | Site 15 Site 14 /Site14 \] Site 14
6.19.02 14 1.2 30 / 4 \ 15
7.23.02 1.7 0.7 50 4 \ 71
8.20.02 0.7 0.8 160 5 ) 84
9.18.02 1.2 14 90 \ 20 38
Average 1.25 1.0 83 \ 8 / 52
2 ~—
Big Round Lake 2003 data (collected by Lake District).
Date Secchi Disc TP - top TP - bottom Chiorophyll a
: (t) (ppb) AppbI—, (ppb)
56.6.03 /18 Y
5.7.03 15.4
5.24.03 11.3 /
6.13.03 9.0 [ \
6.17.03 37 | 26 \ 8
6.18.03 8.9 | \
7.4.03 8.0 \
7.16.03 58 35 | 12
7.21.03 5.3 \
7.28.03 7.5
8.5.03 2.4
8.20.03 1.9 104 |\ 104 123
9.6.03 1.4 \ /
9.16.03 170\ 179 /169
9.22.03 3.6 \ /
10.8.03 5.4 N\ L/
Average 6.8 107 N\, 72 101
Big Round Lake Management Plan 21




Viewing the results of Secchi disc summer averages from 2001 through
2002 indicates clarity is somewhat stable (Table 9 and Figyre 13) from the
perspective that there is no apparent trend for increasing or]decreasing
water clarity in Big Round Lake.

Table 9. Historical seasonal (May - September) average lake
monitoring results for Big Round. The number in parenthesis is the
number of data points used to calculate the seasonal pverage.

Secchi Disc Total Chl a
(ft) Phosphorus (ppb) at fop
(ppb) at top
2001 3.6 (4)/5.0 (4) 104 (4) 50 (4)
2002 4.1(4)/3.3(4) 83 (4) 52 (4)
2003 6.8 (11) 107 (4) 101 (4)

Depth ()

2001 2002 P003

Figure 13. Annual summer Secchi disc averages for Big Round Lake,

Big Round Lake Management Plan 22




4.3.1. Secchi Disc Transparency

- Water clarity is commonly measured with a Secchi disc. A [typical
seasonal pattern shows good clarity in May and June with aldrop off in
July, August, and September (Figure 14). This is a typical pattern for

lakes like Big Round Lake.

The low water clarity in late summer is due to algae bloomg.

Depth (ft)

12

14

6
May 7 June 13 July 4 July 28 Aug 20
May 24 June 18 July 21 Aug 5

Figure 14, Monthly Secchi disc readings for 2003.

Sept 22
ept 3

Big Round Lake Management Plan
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4.3.2. Total Phosphorus
Phosphorus is the nutrient more often associated with stimulating nuisance
algae growth. Lake phosphorus concentrations for the sumgner of 2003 are
shown in Figure 15. Phosphorus concentrations in Big Round Lake in
early summer are moderate. However, by the end of the sunmer they are
high enough to produce significant algae blooms.

O,
~ 160

140

120

100

80

80

40

20

Total Phosphorus Concentration

June 17 July 16 Aug 20 Sept 16

Figure 15. Monthly surface total phosphorus concentrations for 2L03.
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4.3.3. Chlorophyll

Algae are small green plants, often consisting of single cell$ or grouped
together in filaments (strings of cells). Algae blooms are significant in Big
Round Lake by the end of the summer. The amount of algde can be
characterized by measuring the chlorophyll content in lake Kvater.
Chlorophyll results in 2003 are shown in Figure 16. In Jun¢ and July
chlorophyll was low and then increased in August and September. This is
a common pattern for eutrophic lakes like Big Round Lake|

Chlorophyll a (ppb)

20

June 17 July 16 Aug 20

Figure 16. Monthly chlorophyll concentrations in Big Round Laké for 2003.
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4.4. Algae

In mid to late summer, algae numbers increase and reduce fransparency in

Big Round Lake. The dominant late summer algal species jn Big Round
Lake in 2003 was Microcystis (Figure 17). This is a commpn bloom
forming species in eutrophic lakes.

Vi i1y
g HRIGHEDE

Figure 17. Blue-green algae from Big Round Lake in August 2003

[top] Microcystis, a blue-green algae species, is the dominant blue-;reen species.
[bottom] Ocillatoria (long straight filament) and Anabaena (the spilal-filament),
blue-green species are also present in Big Round Lake.

L T

Big Round Lake Management Plan
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4.5. Zooplankton
Zooplankton are small crustaceans that can feed on algae. A variety of
different zooplankton are commonly found in lakes. An expmple of a
large-sized zooplankton species from Big Round Lake is sqown in Figure
18. The zooplankton community in Big Round Lake is typjcal for lakes in
Northern Wisconsin. In the photo, the image is magnified |50 times.

Figure 18. The animal in the middle of the picture is a Daphnia, a felatively large
zooplankton (1-2 mm in length) that feeds on algae.

Big Round Lake Management Plan 27




Zooplankton in Big Round Lake were sampled on three dates in 2003 and

results are shown in Table 10. Like many lakes, the big Daphnids are
present in the early summer, but their numbers decline as
progresses. This is a common pattern in many lakes.

Table 10. Zooplankton counts for Big Round Lake.

Date 5.7.03 6.28.03 9.22.03
(#N) @#M @#N)

Depth (ft) 10 10

Cladoceran 30 14 3
Big Daphnids 28 1 1
Little Daphnids 2 4 2
Ceriodaphnia 0 0 0
Bosmina 0 5 0
Chydorus 0 4 0

Copepods 17 18 274
Calonoids 5 7 129
Cyclopoids 1 8 109
Nauplii 1 3 36

Rotifers 0 0 27

Total 47 32 304

€ summer

Big Round Lake Management Plan
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4.6. Aquatic plant status

Aquatic plants are very important to lakes. They act as nurderies for small

fish, refuges for larger fish, and they help to keep the water

clear.

Currently Big Round Lake has a fair diversity of aquatic plqnts as well as

having one exotic plant, curlyleaf pondweed.

Aquatic plants were monitored on two occasions in 2003.

the first

survey, in early summer, the exotic species, curlyleaf pondyeed was

delineated and mapped. In the second survey, later in the s
systematic plant survey using 25 line transects was conduct

mimer, a
ed.

In May of 2003, curlyleaf pondweed distribution was estimLted to be at

315 acres (Figure 19). Of that coverage, roughly 100 acres
nuisance conditions where the plant tops out at the lake surf

ERN A3 )

M T

-8

00Q" o 800" 1,600" 2,400 3,200° 4‘9ioo‘
SCALE

<> Access > Access with Porking < Beoat tLivery

Figure 19. Curlyleaf pondweed coverage on Big Round Lake on May 7, 2003. Curlyleaf pog
was estimated at 315 acres.

Erow to
ace.

dweed coverage
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Later in the summer on September 22, 2003, a systematic a
survey was conducted using 25 line transects.

A summary of aquatic plant statistics is shown in Table 11

juatic plant

hnd line

drawings of common Big Round Lake aquatic plants are shpwn on the

next page.

Table 11. Summer aquatic plant survey summary.

All Statidns
Number of submerged aquatic plant |20
species found
Common plant species coontail, northern watermilfoil,
claspingleaf pondweed
Rarest plant - cabbage
Maximum depth of plant growth 12 feet

Curlyleaf pondweed, present in May, dies back in mid summer. SHown above is

curlyleaf in May. It was just starting to resprout in the September

survey.

Big Round Lake Management Plan

30




Common Plants in Big Round Lake

Curlyleaf pondweed

Leaf margin
toothed

brittle

Curlyleaf pondweed (Potamogeton crispus) is
an exotic plant found in Big Round Lake:.

Northern watermilfoil

N N
k \\ w;f
Northern watermilfoil (Myriophyllum
sibiricum) is found in water depths to 10 feet.

Water celery

Water celery (Vallisneria ameri¢ana) is found

in water depths to 10 feet.

Coontail

Coontail (Ceratophyllum demerfum) is
dominant in all water depths.

Big Round Lake Management Plan
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Details of the Aquatic Plant Survey: Aquatic plants were $urveyed on

September 22, 2003 using 25 line transects. Transect locatipns are shown

in Figure 20. Aquatic plant results are shown in Figure 21 éld in Tables
12 and 13.

NADZ27 Zone 15T S55000mE,

5042000m|,

5041 000m |,

L

5040000m N,

554000mE.
0 5 y MILE

01000 FEET O 500 1000 METEAS
Map created with TOPOI® ©2003 National Geographic (www nationalgeographic.comitapo)

Figure 20, Line transects used in the September 22, 2003 aquatic ;Tant survey.

5043000m N

50 41‘ODDm N. ‘ 50 42000rnN_ ‘

5040000m N,
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Table 12. Big Round Lake aquatic plant occurrences and densities for the geptember 22,
ensity

2003 survey based on 26 transects and 3 depths, for a total of stations.
ratings are 1-5 with 1 being low and 5 being most dense.

Zi'%?t;ec}eelign;ordata) 1 4 0.5 - - ~ ~ - - ! 1 oS
g;'zc“arrvii:eaquatica) ! 4 2.0 B " - ~ ~ - 1 1 29
fz‘i‘?n‘#;"i‘,féi’,?i) 5 |19 |12 8 | 31 |10 3 | 12 |10 16 | 62 | 1.1
(Sﬁﬁgﬁéf?f;'ﬁfegawm) RN R R B
\(llvv?/irt:plli-pl.iaeesa tuberosa) 1 4 0.5 B B - ~ ~ - 1 1 -
?8:,2‘3;, hyilum demersumy| 13 | 50 | 12 || 18 | 69 | 18 |17 | 65 | 1.6 [[4p | 62 | 16
(CC“:;; o) 3 12073 12|05~ |~ |~ ¢dg ]| 8 |06
?"D"r:; anccladus 5p) 1 | 4 |05 3 | 12|08 |1 | 4 |os| g |6 |07
Fll‘ll)g:eaa canadensis) 2 8 |08 |1 ol el - - ] e
?&;‘:&;ﬂ})’ﬁ‘m"’ggfﬁ& m | 13|50 |05 s | 113 | 12| 103 |4 |10
z\ll\?ai?adsssp) 4 |15 08~ | -~ | - |~ |~ |45 |08
By 2 | o oo |- [~ -] [-]-1q/[s]ee
Cabbage o 1 4 0.5 . - - - - - r1 1 0.5
(Potamogaeton amplifolius)

8;{’2’);:25;’"“"’99“ 2 | 8 o5 |- | - | - |- -]~ 2 3 | 05
?;?i@;g}gg;ﬁ%"dweed 12 | 46 | 06 || 10 [ 38 [07 || 4 | 15 |06 fl 25 | 38 | 07
5‘3‘;;‘:"'; r?f?;%‘)eed 7 |27 |o7lle | 23|07 8 |3 |07 ]2 |27 |07
Shackonta poctinate) M R I A B Nl Wl il T O R
etrarimowa | |7 [0 [ 7 [ [oo |- |- | - [ [1s
(sézggﬁf;a dubia) 3 |12 o8|l 1| 4 os)1 |4 |10]3 |6 |os
Filamentous algae 1 4 0.5 1 4 05 - - - p 3 0.5
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Table 13. Individual transect data for Big Round Lake for September 22, 2003.

T1

T2

T3

T4

T5

T6

T8

T9

0-4

5-8

9-12

0-4

5-8

9-12

0-4

5-8

9-12

5-8

9-12

0-4

9-12

5-8

9-12

5-8

9-12

0-4

5-8

9-12

Bulrush

Buttercup

Chara

05

0.5

05 £/

Claspingleaf pondweed

0.5

0.5

0.5

0.5

0- ‘;s- hoad I

0.5

0.5
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Table 13. Individual transect data for Big Round Lake for September 22, 2003.

T10 T11 T12 T13 T14 T15 T16 T17 T18
0-4 |5-89-12|0-4 | 5-8 [9-12] 0-4 | 5-8 |[9-12| 0-4 | 5-8 |[9-12] 0-4 | 5-8 [9-12| 0-4 | 5-8 [9-12] 0-4 | 5-8 |9-12]| 0-4 | 5-8 {9-12| 0-4 | 5-8 [9-12
Bulrush 05 1.5

Buttercup
Chara 05|05
Claspingleaf pondweed 05|05 0.5 1 05 1 1105 |05 1
Coontail 1 3|05/1]1|1{1]05]1 211132 113 2 |15
Curlyleaf pondweed
Cabbage 05
Elodea
Flatstem pondweed 05 0.5 1 05 1 0.5 |05
Moss
Northern watermilfoil 0.5 0.5 1 , 05| 2 1 1 05] 1 15| 2
Naiads 05

Pickerel plant
Sago pondweed 1 1
Star duckweed 2 1
Stargrass

Spatterdock

White lilies 0.5
Water celery 2 4 (05 2 105 311 2 2 2 1 05
Wild rice

Filamentous algae
No plants X X X X X X
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Table 13. Individual transect data for Big Round Lake for September 22, 2003.
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4.7. Fishery Status (prepared by WDNR)

The fishery status of Big Round Lake has been summarized by the WDNR.

Summary of WDNR Fish Survey for Big Round Lake in 1997:

Big Round Lake is a 1,015 acre lake located in central Polk County. Comprehensive typd fish surveys
which include walleye population estimates and creel surveys were conducted in 1989, 19491, and 1997.

The 1997 fish population was characterized by an abundant largemouth bass population
mode of bass around the 14 inch length limit and declining growth rates; a moderate wall
(adult P.E.=3.7/acre) supported by both stocking and natural reproduction; an increasing
population; and a panfish population which was below average for Big Round Lake. Man
recommendations include continued alternate year walleye fingerling stocking and are ev.

14-inch bass size limit.

Previous Activities:

Past management of Big Round l_ake has consisted primarily of walleye stocking. Walley:
stocking has occurred regularly since 1933, with the exception of the years from 1938 un
Muskellunge were stocked in 1969 and 1970, but was discontinued due to opposition fro

owners.

lvith a strong

ye population
horthern pike
gement
luation of the

b fingerling or fry
| 1965.
lakeshore

Past electrofishing surveys occurred in 1963, 1970 through 1972, 1976, 1982, 1987, and [1992 through

1994. The 1992, 1993, and 1994 . The 1992, 1993, and 1994 surveys were conducted
1989 and 1991, more comprehensive type surveys were conducted which included walle
estimates and creel surveys.

GLIFWC. In
e population

The 1997 survey is similar to the 1989 and 1991 surveys. Early spring and late spring fyKe-netting and

electrofishing, fall electrofishing, and summer and winter creel surveys were conducted.

1997 Survey Results:

Total fishing pressure in 1997 was estimated at 42,286 hours, or 41.7 hours per acre. T
64.3 hours per acre in 1991, and 55.3 hours per acre in 1989. In 1997, open water fishin
75% of total fishing pressure.

fs compares to
accounted for

Walleve

89% increase from a 1991 estimate (2.0/acre), and is identical to a 1989 estimate. The t

The 1997 spring spawning walleye population was estimated at 3.7 adults per acre (TabI}

3). Thisis an
tal walleye

estimate (adults plus juveniles) in 1997 was 5.1 per acre, compared to 3.4 per acre in 1991 and 5.1 per

acre in 1989.

Electrofishing surveys conducted since 1963 indicate the presence of a moderate to modE

walleye population, with the population possibly being the highest in the 1970's and 1980"

The size distribution of the walleye population in 1997 was not as good as in 1989 or 199
large fish were present. In 1989, 52% of the fyke-netted walleyes were 20 inches or large
of fyke-netted walleyes were 20 inches or larger. In 1997, only 6% of the walleyes captur
netting were 20 inches or larger.

In 1997, the mean length of captured walleyes during marking and first recapture was 16
males and 19.9 inches for females. In 1991, it was 15.5 inches for males and 23.8 inche
while in 1989 it was 18.9 inches for males and 22.2 inches for females. The sex ratio of f]
walleyes in 1997 was 9 males to 1 female. Walleye growth rates in 1997 were slightly ab
through age 7, and below average for older walleyes (Table 5).

rately low
(Table 4).

, in that fewer
. In 1991, 44%

bd by fyke-

1 inches for
for females,
ke-netted

pve average
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WDNR Fish Summary - continued

Because walleye fingeriings have been stocked in all but three years from 1982 to 19986, i

There seems to be a pattern of stronger year classes every other year, as stronger year ¢
in 1994, 1992, 1990, and 1988. ltis likely that the walleye population is a combination of
natural reproduction.

determine the contribution of stocking. Walleye year classes have varied substantially O‘I

In 1997, about 16% of total fishing pressure was directed at walleyes, 16% of open water
15% of ice fishing pressure. Walleye catch and harvest in 1997 were estimated at 757 (0
(0.4/acre). in 1991, catch and harvest were 3,025 (3.0/acre) and 297 (0.3/acre). In 1989,

is difficult to

r the years.
asses occurred
tocking and

pressure and
8/acre) and 425
catch and

harvest were 5,158 (5.1/acre) and 1,718 (1.7/acre). in 1997, 70% of walleye harvest occyrred during open

water.

Angling exploitation of walleyes in 1997 was 6.8%, compared to 10.7% in 1991 and 32.6% in 1989. In

1997, most exploitation occurred during open water (4.3%).

In 1997, tribal spearers harvested only one walleye. Since 1985, walleye spearing harvest has ranged

from a low of one in 1997 to a high of 109 in 1990, with a mean of 37.

Largemouth Bass
Spring electrofishing catch per effort in 1997 (239/ha) indicates the presence of an abund

bass population. A population estimate of bass 12 inches and larger was 9,653 (95% C.L|
bass per acre. The CPE of past surveys indicate that-the bass population has been ‘incre
in the last 10 years.

The 14-inch bass length limit implemented in 1989 has substantially changed the density
structure of the bass population. Compared to 1989 and 1991, the 1997 length frequency

knt largemouth

.+4,880) or 9.5
asing, especially

And size
distribution was

compressed, with fewer large and small sized bass present, and large numbers of bass afound and just

below the size limit. In 1997, 63% of the captured bass were in the 13.0 to 14.9-inch size
figure was 3% in 1989 and 15% in 1991. In 1997, only 1% of the captured bass were 16
while this figure was 5% in 1989 and 3% in 1991.

Growth of bass in 1997 declined significantly compared to 1989 in every age group, but e
older bass. Bass growth was above the regional average in 1989, but in 1997, growth of
bass was below average, and age 9 bass averaged only 15.9 inches in length.

range, while this
hches or larger,

pecially for
ge 5 and older

In 1997, about 19% of total fishing pressure was directed at bass; 25% of open water pregsure and 5% of

ice fishing pressure. More bass were harvested than any other game fish. Also, the catc|
was 1.2 per hour, exceeded only by the catch rate of bluegills. Bass catch and harvest w
be 30,367 (30.0/acre) and 2,206 (2.2/acre) in 1997. This is twice the harvest of 1991 (1,1
(1,120).

h rate of bass
re estimated to
0) and 1989

In 1997, about 93% of the harvest occurred during open water. The mean length of harv@sted bass was

14.6 inches.

Northern Pike
The northern pike population has increased compared to previous surveys. Fyke-netting
was 3 per net night, late spring electrofishing CPE was 17 per hour, and a total of 170 no

CPE in 1997
hern pike were

t
captured during the survey. In the 1991 survey, a total of only 3 northern pike were captu}ed. and in 1989

only 14 northerns were captured.

No large northern pike were captured. The largest fyke-netted northern was 25.9 inches,
northern captured by electrofishing was 27.4 inches. The reason for the lack of large no
there were apparently few old northerns present in 1997 (the oldest northern captured wa
Northern pike growth rates are slightly above average.

and the largest
orn pike is that
age 5).
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WDNR Fish Summary - continued

In 1997, about 15% of total fishing pressure was directed at northern pike; 14% of open

ter pressure

and 17% of ice fishing pressure. Northern pike catch and harvest were estimated at 8,501 (8.4/acre) and
1,473 (1.5/acre) in 1997. This is much higher than in 1991, when catch and harvest were|151 (0.2/acre)

and 59 (O.l/acre). In 1997, 69% of northern pike harvest occurred during open water. Th
harvested northern pike was 22.6 inches.

Muskellunge
Only two muskellunge were captured during the course of the survey, both in the 38.0 to 3

)mean size of

8.4-inch size

range. Only 0.2% of total fishing pressure was directed at muskellunge. Estimated harstt was six

muskellunge with a mean size of 41.0 inches.

Panfish

Fyke nets were set to sample panfish from June 18 through June 30 (13 net nights). Ato
species were captured, with bluegills and pumpkinseeds captured in considerably greater
other species.

al of 14 fish
numbers than

The bluegill size distribution was poor, with a percent stock density of 9% and a relative s

ck density-7 of

1%. Pumpkinseed PSD was 33% and RSD-7 was 3%. There is some question if a reprgsentative panfish

sample was obtained, as Big Round Lake is known for producing desirable-sized bluegill.

Black crappies and yellow perch were sampled during early spring fyke netting (4/21-24/9f). Crappies
were common and perch were abundant. Most crappies were in the 4.8 to 5.5-inch size rgnge. Most
perch were in the 3.7 to 4.8-inch size range. Only 1% of the crappies and 3% of the perch were 9 inches

or larger. The growth rates of bluegills, pumpkinseeds, and crappies were all above aver

About 50% of total fishing pressure was directed at panfish; 45% of open water pressure

ge.

And 63% of ice

fishing pressure. Bluegills were harvested in the greatest numbers (15.9/acre), followed Ry black crappies

(8.2/acre) and yeliow perch (1.8/acre). Bluegili and crappie harvest in 1997 was consider
in 1991 or 1989. In 1991, there was an exceptionally high harvest of bluegills (182.7/acre
have adversely impacted the bluegill population through 1997.

In 1997, most bluegill (74%) and crappie (63%) harvest occurred during open water. The|
of harvested bluegills was 7.5 inches, and for crappies was 9.4 inches.

Conclusions and Recommendations

bly lower than
which seems to

average length

Largemouth bass are abundant and the primary predator in Big Round Lake. This is not
this lake has nearly ideal habitat conditions for largemouth bass. The 14-inch minimum |
undoubtedly been mostly responsible for the increase in bass numbers. The 14-inch limi
largely responsible for a large buildup of mid-sized. bass which has resulted in substantia
growth rates and a reduction in the number of large bass.

urprising, in that
ngth limit has

is also probably
ly reduced

Unlike most Polk County lakes, the walleye population in Big Round LLake seems to be dding fairly well. In
terms of density, the 1997 population is similar to the 1989 population. A density of 3.7 agiult walleyes per
acre can provide desirable fishing and makes Big Round Lake one of the better walleye Idkes in the area.

On the down side, the walleye population no longer has the good numbers of large walleyes that Big
Round Lake has been known for. In both the 1989 and 1991 surveys, it was noted that
spearing exploitation was higher for 20-inch and larger walleyes (39.2% in 1989 and 18.5

walleye over 20 inches to be harvested was submitted for Big Round Lake, but was rejec
Bureau of Fisheries Management.

stocking has
d a correlation

The 1997 survey was not able to correlate walleye stocking to year class strength becaus
occurred almost annually in recent years. However, both the 1989 and 1991 surveys fou
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WDNR Fish Summary - continued

between stocking and year class strength, and also found evidence of natural reproduction.

The northern pike population increased significantly from 1991 to 1997. The reason for in
recruitment is unknown, but an improved northern pike population is a welcome event.

Big Round Lake has always been a popular lake for panfishing. it seems to provide a puls

creased

fishery, with

several years of good panfishing followed by several poor years. In 1991, an exceptional panfish harvest

occurred. An estimated 123,094 bluegills were harvested during ice fishing alone.

Following the huge panfish harvest in 1991, panfishing success has been sporadic, with np sustained
period of good panfishing occurring. It may be possible that the bluegill population.might ti!l be
recovering from the 1991 harvest, and/or the large bass population could be reducing bluggill numbers by

predation.

Management recommendations include continued alternate year stocking of small walleyg fingerlings at
the rate of at least 50 per acre. Current fishing regulations appear appropriate with the exgeption of the
14-inch bass length limit. | believe limited harvest of bass less than 14 inches may be negessary to

reduce the strong mode of bass just under 14 inches, which would hopefully improve bas
and allow some bass to reach large size. Possibly the current 14-inch length limit regulati
modified to allow one bass less than 14 inches to be harvested.

Walleye natural reproduction contributes to the walleye population, and protection of both

growth rates,
bn could be

walleye and

northern pike spawning areas through the water regulation permit system is important. Fifh and wildlife

habitat sensitive areas need to be documented on Big Round Lake.

Big Round Lake Management Plan

41




4.8. In-Lake Nutrient Inputs

When evaluating lake water quality and then formulating improvement
projects it is important to know where the phosphorus is coming from.

Watershed nutrient inputs were described in Section 3.5. H
are nutrient inputs from the lake basin itself.

bwever there

Two sources of in-lake nutrients that contribute to Big Round Lake algae

blooms are from the die back of curlyleaf pondweed and frg
release from the lake sediments.

From curlyleaf research conducted by Steve McComas (unf

reasonable phosphorus load from the dieback of curlyleaf p
pounds of phosphorus per acre of curlyleaf. Since there are
curlyleaf in Big Round Lake, the phosphorus contribution f3
pondweed dieback is estimated at 945 pounds.

The phosphorus loading from the lake sediment is more cor

m phosphorus

ublished) a

bndweed 1s 3
315 acres of
om curlyleaf

nplicated. The

abrupt increase in the lake water column phosphorus concegtration when

the stream loading was known to be constant is attributed tg
phosphorus release. This was also the conclusion in the 19
feasibility study. We have estimated the lake sediment pho
to be 4,667 pounds.

The 4,667 pounds was estimated by back calculating the ov,
phosphorus load from a lake model that used a lake phosph
concentration of 98 ppb.

The total annual lake phosphorus load is 8,000 pounds. By
phosphorus loads from the other sources we are left with 4,

lake sediment
80 WDNR lake

jphorus release

erall
Drus

substracting
p67 pounds

coming from lake sediments. This sediment input is equivdlent to 84 mg

of phosphorus per meter? of lake bottom per year. That is a
within known lake phosphorus release rates.

The estimated phosphorus load from the lake is 5,612 poun
phosphorus.

rate well

s of
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5. Lake and Watershed Assessment

5.1. Lake Questionnaire Results

The Big Round Lake questionnaire was developed to better hinderstand the
concerns, goals, and attitudes of homeowners living around fhe lake.
Their thoughts and ideas about the use and the quality of your lake are
shown below. The questionnaire was sent to 173 property J:ners, 62
(38.8%) property owners responded to the Big Round Lake ¢uestionnaire.

1. How many years have you been a resident of Big Round Lake?

1-5 years 13%
5-10 years 34%
10-20 years 26%
20-30 years 16%
30-40 years 10%
50+ years 1%

2. Are you retired?
Yes: 37%

Are you employed:
Yes: 63%

3. Do you own or rent your lake residence?
Own: 100%
Rent: 0%

4. Is your lake residence a:

House 50%
Cottage 37%
Mobile home 7%
Other 6%
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5. What type of residence do you have?

Seasonal: 32%
Year round: 68%

6. How many in each age group use your residence?

7. Is your lake residence used as your permanent or seasonal home?

Permanent: 18%
Seasonal: 82%

8. Do you rent out your lake residence?

Yes: 2%
No: 98%

9. How many watercrafts do you have at the lake?

2.5 average watercrafts

10. Rate summer activities in order of importance?
(Listed in order of most important to least important based

of tallies.)

Boating

Fishing

Swimming

Peacefully doing nothing

Water skiing

Jet skiing

Gardening

Sailing

Vi | lhNfuvn|A~h|[wW|(ND|=-=

Scuba diving

J

bn total number

11. If you fish, which best described what you do with the catch?

Keep 8%
Release 22%
Both 70%

Big Round Lake Management Plan
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Project 3. Landscaping Projects

Controls are in place at the county level to guide new shorel
development. An excellent reference publication is the Shor
Property Owner Handbook that was published by Polk Coun
for existing properties, it is important to either maintain or to
natural vegetative buffer.

The shoreland area is valuable for promoting a natural lake &

and a natural lake experience for lake users. The shoreland ib

the upland area about 300 to 1,000 feet back from the shoreli
into the lake to about the end of your dock (Figure 25). A sh
native vegetation offers more wildlife and water quality beng
lawn that extends to the lake’s edge. A summary of attribute
functions of native plants in the shoreland area is shown in T

d

eland

ry. However
improve the

nvironment
defined as
ne, and out
oreland with

fits than a
s and
able 15.

Shoreline

=

N

Figure 25. Cross section of the lake shoreland habitat.
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Table 15. Attributes and functions of native plants in the sho

eland area

(Source: Henderson and others, 1999. Lakescaping for Wildlife and Water

Quality. MnDNR)).

Important functions of plants in and around lakes
Submergent and emergent plants

¢ Plants produce leaves and stems (carbohydrates) that fuel an i

into lake water.

¢  Submerged and emergent plants provide underwater cover for
birds, insects, and many other organisms.

+  Underwater plants provide a surface for algae and bacteria to a

ere 0. These

important microorganisms break down polluting nutrients and chemicals in lake

water and are an important source of food for organisms higher
chain.
*  Emergent plants break the energy of waves with their multitude
lessening the water’s impact on bank and thus preventing erosi
»  Plants stabilize bottom sediments, which otherwise can be res

n the food

f flexible stems,

ended by

currents and wave action. This reduces turbidity and nutrient cycling in the lake.

Shoreline and upland plants
»  Shoreline and upland plants provide food and cover for a variet,
amphibians, insects, and mammals above the water.
« The extensive root systems of shoreline plants stabilize lake-ba
pounding waves.

y of birds,

soils against

+ Plants growing on upland slopes that reach down to lake hold s¢il in place

against the eroding forces of water running over the ground, an
lake water clean.

help to keep

¢  Upland plants absorb nutrients, like phosphorus and nitrogen, found in fertilizers
and animal waste, which in excessive concentrations are lake pdllutants.

Improving Upland Native Landscape Conditions: In the
states, three broad vegetative groups occur: pine forests with
ground cover species including shrubs and sedges: hardwoo

glacial lake
a variety of
forests with

a variety of understory species, including ferns: and tallgrasq prairie with a

variety of grasses as well as bur oaks and willow trees. Resi
Big Round Lake are in the hardwood forest group.

Reestablishing native conditions in the shoreland area not o+

stormwater runoff quality, it also attracts a variety of wildlif]
waterfow] to the shoreland area. Benefits multiply when oth
naturalize because the effects are cumulative and significant
quality and wildlife habitat.

ences around

ly improves
e and

er neighbors
for water

When installing native vegetation close to the shoreline resi{ients are

actually installing a buffer. A buffer is a strip of native vegﬁ

tation wide-

Big Round Lake Management Plan

57




enough to produce water quality and wildlife improvements.
natural vegetative buffer has been lost in shoreland areas with

development where lawns have been extended right down to

Lawns are not necessarily bad for a lake. However they can
fertilized and then runoff carries phosphorus to the lake. Als
function as a low grade open prairie, with poor cover for wil
food supply that is generally poor, except for geese who may
attractive. Replacing lawn areas with native landscaping prq
the need for fertilizer, reduces the time it takes to mow, incrs
natural beauty of a shoreland area, and attracts wildlife.

Lawns do not make very good upland buffers. With runoff,
blades bend and do not serve as a very effective filter. Tall

perennials. Grass up to the shoreline offers poor cover, so p
other hiding areas more frequently reducing the prey food b
limiting predator populations in the long run. Also with sho
cover, ground temperatures increase in summer, evapotrans

increases and results in drying conditions, reducing habitat ‘rE
shoreline dependent animals.

Much of the
the shore.

be over

o, lawns
dlife and a
find it

jects reduces
pases the

edators visit
e and
ground
iration

pr frogs and

Buffer Strip Considerations: A functional upland buffer
least 15 feet deep. With this you start getting water quality
habitat benefits. But a 35 foot deep buffer is recommended.
before lakeshore development, buffers ringed the entire lake
lakeshore residents it is recommended the length of the buff]
75% of the shoreline, although 50% would produce buffer b

A buffer strip can address two problem areas right away. Gg
about walking through tall grass because of the threat of pre
will always be a few who charge right through but it is a det;
of them. Also, muskrats shouldn’t be a problem. They maJ
the bank, but generally not more then 10 feet. With a buffer
to 25 feet, you won’t be mowing over their dens. An occasi
shouldn’t produce muskrat densities that limit desirable aqu
Several types of buffers can be installed or propagated that ﬂ
removal as well as wildlife benefits. Examples include:

uld be at

0
d wildlife

In the past,
. For

er extend for
enefits.

pese are shy
Hators. There
errent for most
burrow into
going back 15
bnal den

Atic vegetation.

ffer nutrient

r for mallards,

Tall grass, sedge, flower buffer: Provides nesting cov
blue-winged teal and Canada geese. Provides above gr:

nd nesting

habitat for sedge wrens, common yellow throat and otheys.
Shrub and brush buffer; Provides nesting habitat for lpkeside
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songbirds such as yellow warblers, common yellowthroat, swamp
sparrows, and flycatchers. It also provides significant cpver during

migration.
Forested buffers: Provides habitat for nesting warblers|

and yellow-

throated vireo, Diamond herons, woodducks, hocked mergansers, and

others. Upland birds such as red-winged blackbirds, ori
woodpeckers use the forest edge for nesting and feeding

les, and
habitat.

Even standing dead trees, which are referred to as snags, haje a critical
role. When they are left standing they serve as perching sit¢s for

kingfishers and provide nesting sites for herons, egrets, eag

es, and

ospreys. In the midwest over 40 bird species and 25 mammjal species use
snags. To be useful, they should be at least 15 feet tall and p-inches in

diameter.

The initial step for lake residents to get started is to simply fnake a

commitment to try something. Just what the final commit
as they go through a selection process. The next step in the
conduct a site inventory. On a map with lot boundaries, ho

ent is evolves
process is to
se and

buildings, driveway, turf areas, trees, shrubs, and other featyres are drawn.

If there is a chance, the property is checked during a rainsto
sources of runoff and even flag the routes. Find out where
the roof goes, and see if there are temporary ponding and in
Are the paths down to the lake eroding? Then the next step
a planting approach.

Native Landscaping for Buffers: Three Approaches: N4
landscaping efforts can be put into three categories:

1. Naturalization

2. Accelerated Naturalization

3. Reconstruction

. Look for
e water from
iltration areas.
is to consider

tive

1. Naturalization: With this approach, the resident is goin
area to go natural. Whatever is present in the seedbank is

p to allow an
hat will grow.

If they want to install a buffer along the shoreline, let a band of vegetation
grow at least 15 feet deep from the shoreline back and preferably 25 feet or

deeper. Just by not mowing will do the trick. Residents ¢
looks at the end of the summer. It will take up to three ye
and native grasses to grow up and be noticed. Residents ¢
other spots on their property to “naturalize”.

check how it
for flowers
also select

2. Accelerated Naturalization: After developing a plant i-i‘rt of species

from the area, residents may want to mimic some features ri
They can lay out a planting scheme and plant right into exis

ght away.
ling

vegetation. Several Minnesota nurseries can supply native ﬁnlant stock and
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seeds. The nurseries can also help select plants and offer p

ting tips.

Wildflowers can be interspersed with wild grasses and sedges. Mulch
around the new seedlings. With this approach lake residentf can

accelerate the naturalization process.

3. Reconstruction: To reestablish a native landscape with
input and vision, another option is to reconstruct the site wi
plants. Again plant selection should be based on plants gro
area. Site preparation is a key factor. Residents will want ¢
invasive weeds and eliminate turf. This can be done with e
or by laying down newsprint or other types of paper followg

inches of hardwood mulch. Plantings are made through the
the most expensive of the three native landscaping categorig

the resident’s
th all new

wing in the

b eliminate
ther herbicides
dby4to6

mulch. This 1s

ts. Residents

can do the reconstruction all at once, or phase it in over 3 t;lS years. This

allows them to budget annually and continue evolving the
goes by.

Also mixing and matching the level-of-effort categories all&

an as time

jws planting

flexibility. Maybe a homeowner employs naturalization al
the lot and reconstruction for half of the shoreline and acce
naturalization for the other half. Examples of the three appj
shown in Figure 26.

g the sides of
rated
foaches are

A book that covers the shoreland improvements is “Lakesciping for

Wildlife and Water Quality” by Carrol Henderson and othes

available from the Minnesota Department of Natural Resou;
(651.296.6157).

s and is
tees for $21
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1. Naturalization: The easiest
way to implement a natural
shoreline setting is to select an
area and leave it grow back
naturally.

2. Accelerated Naturalization:
To accelerate the naturalization,
plant shrubs, wild flowers, or
grasses into a shoreland area.

3. Restoration: This involves
removing existing vegetation
through the use of paper mats
and/or mulching and planting a
variety of native grasses,
flowers, and shrubs into the
shoreland area.

Figure 26. Examples of three shoreland management options.
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Project 4. Aquatic Plant Projects
A high priority lake improvement recommendation is to decyease the
extent of the exotic curlyleaf pondweed and to maintain healthy native

aquatic plant communities in Big Round Lake. Currently,
Lake has a variety of emergent and submergent aquatic plan|

Big Round

growth.

Aquatic plants are vital for helping sustain clear water condftions and
contribute to fish habitat. However, curlyleaf pondweed contributes to
detrimental lake conditions.

The challenge is to maintain and/or protect submerged aquajic plants in
Big Round Lake. Several plant improvement ideas are givep below:

Maintaining good shoreland conditions can promote improved plant

distribution. Ongoing aquatic plant monitoring and deli

important.

neation will be

Conduct a lake soil fertility survey to determine if soils ¢an support

plant growth. Sample areas with plants and areas witho

it plants. If

soil fertility is similar, then something other than nutrients are
inhibiting plant growth. The cost is $2,500.

Conduct curlyleaf pondweed control demonstrations to ¢valuate the
best way to control curlyleaf pondweed in Big Round Lake. Details of
this program are given on the next two pages.

Cladocera) against fish
predation

Maintenance of [ Refuge for small
clear water < invertebrates (especially

i

Absort wind and wave
energy, minimising
turbidity caused by

sediment resuspension

‘Services’ to people through
bank edge protection against
erosion, products, (reed,
sedge, biomass, fish and fowl),
amenity and conservation

-~

/

-

4__J’Tmen‘ance of
k clear water

AQUATIC PLANTS

B

Provide habitat for
attached algae

Y

food for invertebrates

Food for adult fish

Spawning habitat for fish

S

‘ Cover and habitat for
piscivorous fish

predators

\j?efuges for small fish against

Habitat, food cover an
nesting matenals for bir

s

L

High production creat

sediment conditions

favouring nitrogen los:
by denitrification

and phosphate availabil
through release

ty

J

Figure 27. Links between aquatic plants and other organisms, including ourselves (source:
1996. A guide to the restoration of nutrient-enriched shallow lakes. Broads Authority Nor

oss and others.
ich, England).
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Conduct Ongoing Macrophyte Survey and Curlyleaf Evpluations:
Early summer aquatic plant surveys will be conducted in 20D5 and 2006 to
examine, in detail, the abundance of curlyleaf pondweed as ell as the
type of plants and coverage of plants found in Big Round i
Wisconsin DNR guidelines (Lowrance X-16 sonar tracings,|and a
minimum of 25 transects). Results from this survey will allpw a
calculation of percent of lake surface coverage, maximum depth
colonized, and species distribution.

Conduct a Demonstration Harvesting and Iron Treatment Program
for Curlyleaf Pondweed Control:
Harvesting; Ongoing efforts are involved for long-term control of
curlyleaf pondweed. Mechanical harvesting has been a standard option for
annual nuisance curlyleaf control. The question is can custgm harvesting
be employed to develop long-term control. Results in otherflakes have
been mixed. Pre-emptive cutting has shown signs of controjling curlyleaf
(McComas and Stuckert 2000) but additional observations have shown
that curlyleaf does not always respond to repeated cutting o harvesting
(McComas 2004 -Bald Eagle). The question is why? Reserch results
from 2003 indicate that at extremely high stem densities and biomass,
curlyleaf is somewhat resistant to long term control efforts (McComas - in

prep).

Therefore the harvesting program for Big Round involves irritial curlyleaf
evaluation and then harvesting action in two one-acre plots jn May or June
of 2005. Sites will be delineated with GPS coordinates. Follow-up
curlyleaf evaluation will determine if there is significant cuglyleaf
reduction in terms of stem density and biomass.

Iron Treatments: Results from an iron-treated pond in Migjnesota in 1998
give some indication that elemental iron has an inhibitory effect on
nuisance curlyleaf growth (McComas 2004 - Heine Pond). [The addition
of iron filings in Heine Pond apparently worked primarily ap a sediment
treatment and had an effect on sediment pH, which in turn, regulated the
availability of iron and subsequently affected micro and ma¢ro-nutrient
availability in the plants. We propose to set-up two half-acte plots that
will be treated with iron filings at a rate of 30 grams per sqyare foot. The
iron will be added in the fall of 2004 and sites will be delin¢ated with GPS

" coordinates. Follow-up curlyleaf evaluation will determinelif there is

significant curlyleaf reduction. Curlyleaf status will be evaluated by
collecting stem counts and plant biomass.

A map showing demonstration locations is shown in Figure{28.
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Project 5. Fish Management Options

[Management recommendations are based on WDNR management

plans]

1. Big Round Lake as a desirable, well balanced fish comnjunity, and

currently fishing regulations are appropriate.

2. Past surveys have indicated that walleye fingerling stocl:(II'lng is

beneficial, so the current management scenario of stocki
fingerlings at the rate of 50 per acre on alternate years sh

3. Walleye natural reproduction is significant, and a walley
reef is to be installed in the winter of 2005. Similarly, w
and shallow, heavily vegetated bays where northern pike
not be altered.

g walleye
ould continue.

€ spawning
etland areas
spawn should
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What can you do to protect water quality?

Fertilizers, leaves, grass clippings,
eroded soil, and animal waste are
alt sources of phosphorus. When
they are swept
or washed into
the nearest
street or storm
drain, they end
up in your tocal
lake or river. You can do your part
to protect water quality by doing
the following:

» Follow Minnesaola’s new phos-
phorus lawn fertilizer law.

» Keep leaves and lawn clippings
out of your gutters, streets, and
ditches.

v

Clean lawn and garden equip-
ment on the grass, not on hard
surfaces. Never wash or blow
soil or grass clippings into the
street,

v

Pick up pet waste promptly.
Pet waste can contain "
harmful bacteria as il
well as nutrients.
Never drop pet
wasle in the street
or ditches.

v

Control soil erosion around your
house. When left bare, sail is
easily washed away with rain,
carrying phosphorus with it.

Soil erasion can be prevented by
keeping soil covered with vege-
tation or mulch.

To obtain additional
copies of this fact sheet
comtact Office of Ervironmental
Assistance’s Edacation Clearinghouse at
1:800-877 6300, 651:215-0232 0F

e-mail: clearingt slale.mn.us.

T AGRICULTURE

Find out

A soil test ig

you are con
that your la
need phosp

tnstructions
able throug
Minnesota §
by calling 63

Test youf soil

idea, especipily if

what you need:

2

a good

on soil testing are avail-
the University of

ktension Service's INFO-U

b-624-2200 (metro) or

1-800-525-8]

visiting ww
searching fo

testing by t
of Agricultu
www.mda.s|
soilabs.htm

Visit www.rg
about redud]
chemicals Ir}

SwEEp |T UP (rass clippings and leaves left on streets
and sidewaiks are @ major source of phosphorus.

For more information on lawn care

» The Yard & Garden tine is the University of Minnesota Exteq
telephone link to information about plants and insects in the
612-624-4771, or (toll free) 1-888-624-4771 in Greater Minne

» University of Minnesota Extension Service's web site: www,
Fraom the home page click on “Garden” then on “Lawns.”

» University of Minnesota Extension Service - Sustainable Urb
Information Series (SULIS): www.sustland.umn.edu. From t
"Maintenance” then on “Lawn care.”

» Minnesota Department of Agriculture: www.mda.state.mn.us|
click on “Water & Land,” then on “Lawn Care & Water Quality.

R P S

Extension En
WEICECECOR .,

Oy N4 )
setro WalprShed Pariners

duce.org

36 and requesting

message 46B.

Soit testing |nformation can also be
obtained thipugh the Intemnet by

.extension.umn.edu and
“Lawn Soil Testing.”

Minnesota Department
E can be found at
ate.mn.us/appd/

A list of lab'};a(ories certified for soil

duce.org for lots of ideas’
ng waste and toxic
your day-to-day life, -

slon Service's one-stop
home landscape. Call
fota.

thension.umn.edu.

n Landscape
e home page, click on

From the home page,

Minnesota 3
Office of

hironmentat

Assistance
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Project 7. Watershed and Lake Monitoring

Program

A lake monitoring program is outlined in Table 16. It is de

igned to be

flexible to accommodate the volunteer work force and a fluqtuating

budget.

Table 16. Big Round Lake Water Quality Monitoring Program

Category Level Alternative Lab Cost/Year
Neede¢d
A.-Dissolved Check dissolved oxygen in Big Round l.ake every two weeks
oxygen: 1 in January, February, and March depending on winter Modera $0
conditions.
Check dissolved oxygen in Big Round Lake every one to two
2 weeks in December, January, February, and March, Modera $0
depending on winter conditions and collect phosphorus
R samples.
B. Water o 1 Secchi disc taken at spring and fall turnover. l.ow $0
clarity - . - Low-
T 2 Sacchi disc monitoring once per month May - October. modera $0
5 3  [Secchi disc monitoring twice per month, May - October. Modera $0
C. Water | Spring and fall turnover samples are collected and sent to
chemistry - 1 UW-Stevens Point. Selected parameters for analysis include: [Low $200
et TP and chlorophyili.
Spring and fall turnover samples are collected and sent to
2 UW-Steven Point. Standard package of parameters is Low $600
analyzed.
3 Sample for phosphorus and chlorophyli once per month from |Low- $300
May - September (surface water only). moderafe
Sample for phosphorus and chiorophyll twice per month from
4 May - October. Modera]e $600
Sample for phosphorus, chlorophyll, Kjeldahl-N, nitrate-nitrite-
5 N, and ammonia-N once per month (May-October) Moderale $960
Sample for phosphorus, chlorophyll, Kjeldahl-N, nitrate-nitrite-

R 6 N, and ammonia-N twice per month (May-October). Moderale $1.920
D;-Special . Special samples: suspended solids, BOD, chloride, turbidity, $100-
samplesor .. 1 sampling bottom water, and other parameters as - $3,000
surveys appropriate. Aquatic plant surveys, etc. !
UW-Stevens Point Lab Analysis Costs:

Total phosphorus $12.00 Total suspended solids $8.00

Chlorophyll a $20.00 Total volatile solids $8.00

Kjeldahl-N $12.00 Dissolved solids $8.00

Nitrate/Nitrite-N $10.00 Turbidity $6.00

Ammonia-N $10.00 BOD $20.00
For 2004, a recommended program consists of Level B2 and Level C3 annually. An
aquatic plant survey (Level D1) should be conducted every three years.
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WDNK - dCII-ACIp LakKe Monunoring ZuVs Kesults

bebartmént of Natural Resources

Trophic State Iindex Graph for BIG ROUND LAKE, DEEP HOLE, Polk CountLy

Home | Search | Feedback | What's New?

Eutrophic

Hypere utrophicﬁ

Mesotrophic 140

Oligotrophic

100

80 |
0

EEIE
& pu

— w
s[s|=l

7|

1992|1994/2003

Past Summer (Jui

-August) Trophic State Index (TSl) averages.

~

| + =Secchi & =Chlorophyll A = Total Phosphorus|

Page | or2

z-sség:h') = TSI(TP) =TS It is likely that algae dominate light attenuation.

TSI(Chl) > TSI(Sec) Large particulates, such as Aphanizomenon flakes dominate

;rgigrP) = TSI(Sec) > TSl Non-algal particulate or color dominate light attenuation

(T.,.Sggsec) = TSI(Ch) >= TSt e algae biomass in your lake is limited by phosphorus

TSI(TP) > TSI(Chl) = TSI |Zooplankton grazing, nitrogen, or some factor other than phospHjorus is limiting

(Sec) algae biomass

TSI TS! Description

TSI < 30 Classical oligotrophy: clear water, many algal species, oxygen throughout the yegr in bottom water,
cold water, oxygen-sensitive fish species in deep lakes. Excellent water quality.

TSI 3040 Deeper lakes still oligotrophic, but bottom water of some shallower lakes will becpme oxygen-
depleted during the summer.

TS 10-50 Water moderately clear, but increasing chance of iow dissolved oxygen in deep water during the

T summer.

TSI 50-60 Lakes becoming eutrophic: decreased clarity, fewer algal species, oxygen-depleted bottom waters
during the summer, plant overgrowth evident, warm-water fisheries (pike, perch, pass, etc.) only.

TSI 60-70 Blue-green algae become dominant and algal scums are possible, extensive p|a|kt overgrowth
problems possible,

TSI 70-80 Becoming very eutrophic. Heavy algal blooms possible throughout summer, denge plant beds, but
extent limited by light penetration (blue-green algae block sunlight).

TSI > 80 |Algal scums, summer fishkills, few plants, rough fish dominant. Very poor water quality.

http://dnr.wi.gov/org/water/fhp/lakes/selfthelp/reportsindex/lakes3.asp?storet=493 14 6/28/2004
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Page 2 of3

SD = Secchi depth measured in feet converted to meters; Chl = Chlorophyl a in micrograms per liter(ug/l); TP
= Total phospharus in ug/l, surface sample only; TSI(SD), TSI(CHL), TSI(TP) = Trophic stdte index based on
SD, CHL, TP respectively; Depth measured in feet; Temp = Temperature in degrees Fahrgnheit; D.O. =

Dissolved Oxygen in parts per million,
Wisconsin Department of Natural Resources

Wisconsin Lakes Pa

ership

http://www.dnr.state.wi.us/org/water/thp/lakes/selfhelp/reportsindex/lakes2.asp?stofet=493... 6/28/2004
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Big Round Lake - Deep Hole 2003 Results

[ ,x PR RN ;
Eutrophic Mesctrophic Oligetrophic

Self-Help Lake Monitoring just completed its 18th year! A total of 569 lakes, and 657 individ
monitored in 2003. Big Round Lake, Deep Hole was sampled 16 different days during the
Parameters sampled included

e water clarity
e total phosphorus

The average summer (July-Aug) secchi disk reading for Big Round Lake (Polk County, WB

Jors

Lal sites, were
P003 season.

: 2627400) -

Deep Hole was 4 feet. The average for the NW Georegion was 9 feet. Typically the summe[ water was
reported as Murky and Green. This suggests that the secchi depth may be mostly impacted by aigae. Algal
blooms are generally considered to decrease the aesthetic appeal of a lake because peoplg prefer clearer
water to swim in and look at. Algae are always present in a balanced lake ecosystem. They|are the
photosynthetic basis of the food web, Algae are eaten by zooplankton, which are in turn eafien by fish. You will
know algae are causing reduced Secchi depth if the water generally appears green when ypu assess the color

against the white background of the secchi disc.

The overall Trophic State Index (based on secchi) for Big Round Lake - Deep Hole is 56. The TSI suggests
that Big Round Lake is eutrophic. This TSI usually suggests decreased clarity, fewer algal [species, oxygen-

depleted bottom waters during the summer, plant overgrowth evident, warm-water fisheries
etc.) only.
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Table 7. Summary of selected water-quality characteristics for samples from the lakes of interest for the St. Croix Reservation and vicinity, Wisconsin—Continued

Parameter Characteristic Bashaw Lake Big Round Lake Big Sand Lake Clam Lake Gaslyn Lake Sand Lake
code N Mean N Mean N Mean N Mean N Mean N Mean
00668 Phosphorus, bottom material, mg/kg as P 3 660 - - .- - 3 650 3 1,200 - -
00671 Phosphorus, dissolved orthophosphate, mg/L as P 3 <DL 01 3 <DL 4 01 2 <DL
00681 Carbon, organic, dissolved, mg/L as C .- — - - .- - - - —
00691 Carbon, inorganic, dissolved mg/L as C - - —- - --- --- -
00900 Hardness, total, mg/L. as CaCO;4 3 93 - 3 99 3 66 - -
00910 Calcium, mg/L as CaCO;, @ .- - - .- e - - - -
00915 Calcium, dissolved, mg/L. as Ca M 3 24 9.7 3 26 3 18 2 22
00916 Calcium, total, mg/L as Ca 8.5 S S T
00925 Magnesium, dissolved, mg/L as Mg 3 8 34 3 9 3 49 2 7
00927 Magnesium, total, mg/L as Mg - - 3 - -me |} 5 -— -
00929 Sodium, total, mg/l as Na - 5 -- - 1 2 - -
00930 Sodium, dissolved, mg/L. as Na 3 28 1.8 3 2.9 3 2.3 2 25
00931 Sodium adsorption ratio 1 R - --n - --- 1 1 1 1 --- -
00932 Sodium, pereent 1 6 - . - -- 1 6 1 7 - -
00935 Potassium, dissotved, mg/L as K 3 93 3 85 4 3 7 3 .67 2 95
00937 Potassium, total, mg/L. as K - - --- - .55 .- - 1 1.1 - -
00940 Chloride, dissnl ved, mg/l.as O 3 28 2 3 4 | 3 2.1 4 1.6 2 1.6
00941 Chloride, wotal, mg/L as Cl .- -— 1 28 -— -— - - — —as - -
00945 Sulfate, dissolved, mg/L as SO, 3 58 2 3.8 ’ 2 3.1 3 4.7 3 53 2 4.5
00950 Fluoride, dissolved, mg/l. as F 3 .1 3 .09 2 .1 3 1 3 <DL 2 <DL
00955 Silica, dissolved, mg/L as 8iO, | “A 3 14 3 2 2 3 16 3 17 2 98
01002 Arsenic, lotal, pg/L as As <DL 1 <| 1 <DL 2 <DL 2 <DL 1 <DL
01005 Barium, dissolved, pg/l. as Ba 1 23 1 25 1 25 1 28 1 62 1 21
01007 Barium, total, pg/L. as Ba 2 <DL 1 <DL 1 <DL 2. <DL 2 <DL 1 <DL
01010 Beryllium, dissolved, pg/L.as Be 1 <DL 1 <DL 1 <DL 1 <DL 1 <DL 1 <DL
01012 Beryllium, total, pg/L. as Be 2 <DL 1 <DL 1 <DL 2 <DL 2 <DL 1 <DL
01027 Cadmium, total, pg/L as Cd 2 <Dl — 1 223! ¥ PE 2 <DL Z <DL 1 <DL
01034 Chromium, total, pg/L as Cr 2 6.5 1 2 1 4 2 25 2 4 1 4
01037 Cobali, total, pg/L as Co 2 <DL 1 <DL 1 <DL 2 <DL 2 <DL 1 <DL
01042 Copper, total, pg/L as Cu 2 2.5 1 5 1 3 2 5 2 4 1 2
‘ , suspended, pg/L. as Fe 2 250 1 100 1170 2 290 2 1,000 -
, total, pg/L as Fe 3 500 2 300 2 280 3 440 3 1,900 2 140
dissolved, pg/L as Fe 3 88 2 17 49 3 130 3 950 2 4.5
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Table 7. Summary of selected water-quality characteristics for samples from the lakes of interest for the St. Croix Reservation and vicinity, Wisconsin
[N, number; —-, no data; <DL, less than the detection limit; °C, degrees Celsius; uS/cm, microsiemens per centimeter; mg/L, milligrams per liter; mg/kg, milligrams per kilogram; pg/L, micrograms per liter; NTU,
nephelometric turbidity unit)

Parameter Bashaw Lake Big Round Lake Big Sand Lake Clam Lake Gaslyn Lake Sand Lake
code - - Chiaracleristic N Mean N Mean N Mean N Mean N Mean N Mean
00010 Water temperature, field, °C 3 20 3 16 2 22 3 20 3 21 2 21
00076 Turbidity, Hach, FTU — 2 23 1 78 -
00078 Transparency, Secchi disk, meters 1 09 1 2 1 43 4 1.3 1 0.6 - -
00080 Color, platinum cobalt scale - - 1 13 - .- - - -—- - - ---
00095 Specific conductance, pS/cm at 25°C 3 205 3 219 4 111 3 214 4 157 2 188
00154 Sulfate, total, mg/L as S - —— 1 43 . - - --- ae- - - --- -
00300 Onxygen, dissolved, mg/L 3 6.9 2 8.3 3 58 3 8.6 4 71 2 9.1
00400  pH, field : 3 19 2 @ 2 85 3 82 2 71 2 8.7
00403 pH, whole water, lab 2 7.8 3 1 4 1.3 2 84 3 15 2 8.3
00409 Alkalinity, total, gran titration, peg/L - --- 1 1,900 - - - - - --- -- -—-
00410 Alkalinity, total, mg/L as CaCO, i 84 -e- - 2 42 -- - 1 75 1 75
00496 Loss on ignition, bottom material, mg/kg 2 420,000 - - - --- 2 480,000 - -2 460,000 - -
00530 Residue, total, nonfiltered, mg/L. 1 7 1 12 1 2 1 6 1 7 1 '3
00600 Nitrogen, total, mg/L as N -—- - - - 2 78 --- - { 1.4 - -
00605 Nitrogen, organic, mg/L as N 2 1.2 - --- 2 44 2 78 2 81 - -
00608 Nitrogen, ammonia, dissolved, mg/L. as N 3 05 2 0.09 4 15 3 03 4 10 2 <DL
00610 Nitrogen, ammonia, total, mg/L. as N 2 .08 1 25 1 <DL 2 .03 2 02 1 <DL
00611 Nitrogen, ammonia, bottorn material, mg/kg as N 3 200 - - --- - 3 130 3 300 - -
00613 Nitrogen, nitrite, dissolved, mg/L as N - -- - - 2 .01 - - 1 .01 - -
00615 Nitrogen, nitrite, total, mg/L. as N 2 <DL 1 <DL 1 <DL 2 <DL 2 <DL 1 <DL
00618 Nitrogen, nitrate, dissolved, mg/L as N - T - - 2 .07 - - 1 29 - -
00623 ) Nitrogen, kjeldahl, dissolved, mg/L. - - I 3 1 6 - --- - .- 1
00624 Nitrogen, kjeldah!, suspended, mg/L as N - - 1 ~.50 1 2 - - --- - 1
00625 Nitrogen, kjeldahl, total, mg/L as N : 2 1.3 2 1.8 2 8 3 8 2 1.1 2 .65
00626 Nitrogen, ammonia plus organic, bottom material, mg/kg as N 3 36,000 — - - - 3 45,000 3 42,000 --- -
00630 g ' 2 DL 1 Dl 1 <Di 2 <DL 2 <DI 1 <DL
00631 Nitrogen, nitrite plus nitrate, dissolved, mg/L as N 3 .11 2 <DL ‘ 2 <DL 3 <DL 3 2.23 2 <DL
00633 Nitrogen, nitrite plus nitrate, bottom material, mg/kg as N 3 83 ea .- - 3 89 3 98 - -
00662 Phosphorus, total recoverable, pg/L as P . o — 1 - - - - —
00665 Phosphorus, total, mg/L as P 2 09 2 - 4 02 3 .05 3 03 2 .03

00666 Phosphorus, dissolved, mg/L as P 3 02 2 .03 2 .04 3 03 3 02 2 .03




