(Draft) Lake Management Plan
for
Portage Lake

Hubbard County, Minnesota

Revised: September 26, 2006

Healthy Lakes & Rivers Partnership Committee
Portage Lake Association



Draft- Table of Contents
Management Plan for Portage Lake

Introduction:
Summary of Healthy Lakes & Rivers Partnership Paagr
Physical Description of your lake or drainage
Watershed size
Watershed Hydrology
Precipitation
Soils
Land Use
History of development/impacts on your lake

Organizational history

a) mission
b) structure
C) accomplishments

Il. Review of historical and existing conditions fo each of eight focus areas:
Water Quality

Fisheries Management Plans
Aquatic vegetation

Wildlife

Invasive Species

Land Use and zoning

Managing water surface use conflicts
Public water access

[ll.  Summary/Conclusion
Outcome of Visioning Session

V. Priorities and Action Plans

Appendices

Department of Natural Resource Fisheries ManagePlant
Glossary

Guide to Common Acronyms and abbreviations



Introduction

In June 2005 the Portage Lake Association wasadwi participate in the Northwest Minnesota
Foundation’s Healthy Lakes and Rivers Partnershygnam along with seven other lake and
river Associations in Hubbard County. Under therdination of William Alden and Alicia
Laturnus (Hubbard Soil and Water Conservation 2igtand Ken Grob (Hubbard County Lakes
and Rivers Association), representatives of eaohattended two days of training on strategic
planning, communication, and nonprofit group leatigr.

Representatives of many state and local agenaasekas nonprofit organizations also
attended the training sessions in order to offeir thssistance to each group in developing a
strategic Lake Management Plan. The Portage Lakedation was represented at the Healthy
Lakes & Rivers training sessions kylie Fleisher, Larry Fleisher, Ken Keller, Sue lee| Jerry
Knoblich, Marilyn Peterson, Charlie Pieper, Dale d&os

Following the training sessions, each Lake Assaridteld an inclusive community
planning/visioning session designed to identify keynmunity concerns, assets, opportunities,
and priorities. The Portage Lake Association likigl planning session dkugust 27,2005
facilitated byWill Yliniemi. Details of the public input received at thissses are provided
within this plan.

This document is intended to create a record adbhesand existing conditions and influences on
Portage Lake, and to identify the goals of the &ygtlLake community. Ultimately it is meant to
also help prioritize goals, and guide citizen atémd engagement in the priority action areas.
Clearly state agencies and local units of governralsio have a vital role and responsibility in
managing our surface waters and other natural reesubut above all else this Lake
Management Plan is intended to be an assessmeshiabfive as citizens can influence, what our
desired outcomes are, and how we will participatehaping our own destiny.

This Lake Management Plan is also intended to‘tigiag document;” as new or better
information becomes available, as we accomplishgoais or discovered that alternative
strategies are needed it is our intent to updaeptan so that it continues to serve as a useful
guide to future leaders.

In discussing lake management issues, it is imptesgy avoid all scientific or technical terms.
We have tried to express our goals, measures oésscand other themes as simply and clearly
as possible, but have included a glossary of comimuomlogical terms at the end of the plan to
assist the reader. Limnology is the study of leseditions and behavior.

Finally, we would like to thank the funders of tHealthy Lakes & Rivers Partnership program
including the Northwest Minnesota Foundation, TheKiight Foundation, and the Central
Region Partnership of the University of Minnesofalditional support has been provided by the
Minnesota Environment and Natural Resources Trustilas recommended by the Legislative
Commission on Natural Resources (LCMR).



Physical Characteristics and location of Portage Liee

Portage Lake (DNR ID#29-0250) is located 4.5 milegth of the City of Park Rapids in
Hubbard County. The lake has a surface area obdfegx, of which 410 acres (99.9 percent) is
in the littoral zone, meaning that it has a degdthDfeet or less. Portage Lake’s maximum
depth is 17 feet.

A county-owned public access is located on thelsshbre of the lake. Heavy algae blooms can
occur on Portage Lake during the summer months.t@tee shallow depth, Portage Lake is
subject to periodic "winter kill" events. Wintedlkisually happens during winters when heavy
snowfall accumulates on the ice and blocks sunhgith penetrating to the water, which in turn
limits oxygen production through photosynthesistifg same time, decaying aquatic vegetation
on the lake bottom uses oxygen, causing oxygersl@vehe lake to drop. Shallow lakes with
heavy aquatic vegetation growth are more likelwiater kill than are deep water lakes.

The Minnesota Department of Natural Resources (DINiR)classified Minnesota's lakes into 43
different types based on physical and chemicalastaristics. Portage Lake is in lake class 39.
Other area lakes in this same classification inelbgst and Fourth Crow Wing Lakes, Paine
Lake, and Peysenski.



Precipitation
The Minnesota Pollution Control Agency (MPCA) coetgld a Lake Assessment Program (LAP)

evaluation of nearby Kabekona Lake in 1994. Thieviong characterization of precipitation
was adapted from the Kabekona Lake report as ajuatie representation of regional conditions:

“...normal precipitation for (a water year, Octobleraugh September) is on the order of 28
inches for this part of the state. Evaporationdgity exceeds precipitation in this region of
the state and averages about 31 inches per yeeoffRaverages about 5 inches with 1 in10
year low and high values of 1.2 inches and 7.9dralespectively.”

Water Level

The DNR Division of Waters has historic water leglata for Portage Lake from 1958 to present.
During the period of record the lake level hase@2.03 feet based on 155 readings (through
May 2005).

Highest Recorded Lowest Average Levell Ordinary High Water
(feet/date) Recorded (feet) (feet)
(feet/date)
1,435.1 1,433.07 ft 1,434.11 ft
(March 14, 1996) (Dec. 6, 1958)




Portage Lake water level can rise rapidly in judieav days due to beavers building a dam in the
culvert under Hwy. 71 at the east end of the lakieydbuilding their own dam of sticks and logs

on top of the concrete dam on the east side of Hvy.

Several times over the years, water level hasplrdpapidly when wooden stop logs in the dam
have been removed by vandals or removed by a rddigeng in the house near the dam who

wanted to take his rowboat through the culvert® lake. Lake residents would complain to the
DNR in order to get him to put the boards backrnaen to keep the lake’s water level up.

Kirk English, of the Division of Waters in Bemiggid that there is no record of replacement of
the wooden stop logs by metal ones welded togedinelr,a dam inspection has not been done
since 1996.

Portage Lake History

Around 1895-1900, the Northern Pacific Railway osvmeost of the land surrounding Portage
Lake. During the early “teens,” various land & lurar companies owned and logged the land.
Logs were skidded onto the ice during the wintePedage was used as a holding pond for the
logs till spring. When the ice went out, the legge sent down the Portage River to Fish Hook
Lake and into the Fish Hook River to the sawmilltba east side of the river. At this time,
Portage Lake was shallower and the river wider aegper. When the dam was built in 1937,
after the logging boom, the lake’s water level waised. People do remember having to ford
the river on their way to Park Rapids before thendand highway were built. One gentleman
remembered washing his car at the Portage Riveresome in the 30’s. Others recalled that
during the drought of the 1930’s, Portage shorelgnasses being cut for hay.

Three resorts were once on the lake, although thezeno resorts now in 2005. Seaquist Resort,
later known as Silver Birches, was located on thst @nd. With a lodge and two cabins, the
resort also had the nicest beach. Jensen’s Redgthta couple of cabins was on the northeast
corner of the lake. These two resorts were stibperation when | came here in 1971.

The third resort was Karlson’s Portage Retreat be horth about a third of a mile from Hwy.
71. The former log lodge is the Fred Atton caloiday. Electricity arrived via REA in 1947 and
also telephone service, using the same poles. #@dgesort closed in 1954, sold in 1955, after
Hwy. 71 was detoured in 1954-56 to allow for comstion and major resurfacing. The new
owner had the property surveyed and platted intdividual lots, selling them before he
defaulted on bank loans. The resort cabins werergvkhe cabins of Ken Smith, Erv Meyer, and
Williams exist today.

By 1956 there was still little construction on tHerth shore other than this, and the South shore
had no visible structures from the lake anyway.weleer, Mel Gulsvig, who started coming here
in 1947 at the age of 10, does remember Fosteti@southwest, Schackmans on the north and
the Seaquists on the east.

People do remember fish kills. Karlson remembelmd one occurring about 1949 or 1950,
creating a smelly scene, resulting in Portage beauyled to the restocking program. Mel
Gulsvig remembers the 1965 fish kill as being tbestv The fish kill of 1985 was memorable
because the gulls and crows cried into the nigler @ much available food (all the dead fish)
when the ice broke up. Residents buried wheelbarifoll of fish that had washed up along the
south shore. Bass, sunfish, crappies, perch, aildyes all were casualties.

Mel Gulsvig and his dad dredged the lagoon or clghmanning from the SE corner of Portage
Lake southward along Hwy.71 in 1965. Two ponds, reear the lake and one near the Gulsvig



farmstead were connected by a wetland, sometine@duping meadow hay. Dredging created
continuous, deeper water in a narrow channel alélvgy. 71 stretching from the lake winding to
the Southeast.. The dredging was DNR approvedeatirtie because the intent was to create a
place for walleyes to spawn, but instead the crappind bass came to spawn. Huge sunfish and
crappies used to be caught in the lagoon, with feepparking along the highway to come down
to fish. Mel recalls terrific northern fishing dag the 1950’s and a great supply of perch that
almost disappeared after the 1985 fish Kkill.

There are some springs in the lagoon as well asgpralong the southwest and northwest
shores. Portage has no inlet, being spring fele Gulvert on the east end under Hwy.71 is the
outlet to the Portage River that flows into Fishdid_ake.

Our visioning session was held at the edge of ptaatation of 40,000 Norway pines planted by
the Gulsvigs in 1981. The original farmstead isteaf the channel, and the lake association
held the annual picnic meetings for many yeardatdite where the green boathouse is now on
the channel’s east shore.

Portage Lake Improvement Association History

The association was begun in 1971 with membersigs @f a couple dollars, and a checking
account was opened at Citizens National Bank inkPRapids. The association’s annual
meeting has always been a potluck picnic, a sooaasion for residents to get together at
homes of various residents. Various items of lajgortance have been discussed over the years:
excessive weeds, beavers cutting down too marg;, tbeavers building dams in the culvert on
the east end, beavers building dams on top of dimerete dam, fish kills, too many bullheads,
excessive amount of small northern pike, tarring thads north and south of the lake, the new
road names, and curly leaf pondweed. The assoaidias invited various speakers from the
DNR fisheries to explain changes in Fisheries pedic We also brought in experts in weed
treatment from Professional Lake Management, thd&kD&hd UMN extension to help us with
our curly leaf workshop. The purpose of the worksivas to educate not only Portage residents
but members of other lake associations about dadi

Another topic of conversation during the 70’s ar@is8concerned a resident who lived in the
house near the dam who would remove boards fronddne lowering the water in the culvert
enough so he could get his boat through the culwethe lake. Because this would cause the
lake level to go down rapidly, residents complait@the DNR to get him to put the boards back.
Sometimes vandals caused the same problem by mgnbeards from the dam, and the dam
also has sprung leaks between boards so boardsdaegplacing.

About 1997 the lake association joined COLA andeatiawater monitoring for phosphorus and
chlorophyll a at the persuasion of Jerry Knoblich who was antl & the Portage COLA
representative. In order to pay for this water moring and COLA dues, association
membership dues were increased from $5 to $10 a/fgealy or co-ownersand $5 for
individuals President Carol Allison started the Portage Naitgr. President Marilyn Peterson
has continued writing the association newsletted atarted publishing a Portage Lake Annual
Directory. The directory includes: a map showirarle resident’s location, phone numbers,
addresses, and e-mails which is distributed to &yetLake Association members. When a new
resident comes to Portage Lake, samples of theletersalong with a membership application
to the association are either sent to them or prese to them in person.

In August 2004, the Portage Lake Improvement Aagoc website built and maintained by
resident Paul Peterson became operational. To tedwebsite go to:
http://webpages.charter.net/paul-peterson/portage




Since 1998 when the association consisted of 28séiwlds) members, the membership has
increased to 83 households out of approximately d&tels. 49 memberships are year round
residents; 34 are seasonal residents. Total meshiqeris about 78% (77.5%)of the number
possible. Earlier in 2005, there were 85 membetd,ebfew have moved or plan to sell. In the
last few years, co-ownership of property has insega For example, parents and children or
several siblings are buying property together omarahg the responsibility of maintaining
inherited property. Currently Portage has 4 of #ae-ownerships. All members receive 2
newsletters a year (one winter, one summer) andPinage Lake Annual Directory. The
association hosts an annual potluck picnic meetmglune, a couple of women’s luncheons
during the summer, and sometimes a “dinner out'hhigMlembers have the right to vote on lake
issues brought up at the annual meeting or in ghgrospecial meeting.

The association was incorporated during the sumaie2001 as a non-profit corporation with
the MN Secretary of State, suggested by COLA, deroto protect assets of officers and
members. At the present time the association datedsave 501 ¢ 3 status.

In the spring of 2002, curly leaf pondweed becameagor lake concern as it impeded many lake
activities when huge mats of vegetation formechenntater surface, particularly in the east end
and along the southern shore. After holding a speneeting to discuss the curly leaf problem,
we voted to try the chemical treatment approactne fotal estimated cost was divided by 70
willing contributors to arrive at a “fair share” cotribution per willing resident in order to
support the program. We raised the money needednalihy 2003 chemical treatment of curly
leaf pondweed began. Chemical treatment has beasessful for 3 years because no more big
mats of vegetation have formed on the water surdackenavigation is much improved. Blown in
rolls of long curly leaf plants have been halteddamrion production has vastly decreased,
though there are still some turions floating aroun@his program still continues today and will
continue in the future, since this exotic weed mawver be eradicated, just controlled.

In the spring of 2005, the Portage Lake Associaient in an application to participate in the
Healthy Lakes and Rivers Partnership program toaobt grant to improve the quality of our
lake. Several Portage residents are currently wagkwithin this program on three focus areas,
water quality, land use and zoning, and invasivatiexspecies.

Mission: The Portage Lake Improvement Association contirtae8e a social organization
where neighbors can get together to talk over lesecerns for the maintenance and health of
the lake. We quickly dealt with a major problentlyileaf pondweed, by working together and
providing financial support for chemical treatmen@ur quick action instead of waiting a year
or two is one reason for our successful treatmeResidents realize that we are in it for the long
haul and need to maintain control of curly leaf avat let the situation backslide.

We look to the future by contributing $50/yr. t@ tbDNR walleye rearing pond fund through
COLA and $50/yr to the Children’s Water Festivalcheach spring by COLA. Also, by working
through the HLRP we hope to obtain a grant to imerthe quality and health of Portage Lake.

AccomplishmentsWe have 4-way communication possible with residen{shone, e-mail, malil,
and website as we've built an excellent informatiatabase. All property owners are listed in



our annual directory with their most recent addessphone numbers, and e-mails. Our
directory is updated yearly with new residents ahdnges and also contains a map showing
each resident’s location.

Two newsletters are published each year—one sunumerwinter. We have a quality newsletter
with interesting articles about the lake, residemiknt and wildlife as well as color photos of
interest contributed by residents. We could noordffthis nice a newsletter without donated
printing by resident Linda Harless at a minimumtcos

The Portage Lake Improvement Association has its wabsite since August 2004. To find the
website, go to:http://webpages.charter.net/paul-peterson/portage

On the website one can click on several topicsoancements, ice dates, curly leaf information,
Eurasian watermilfoil information, our current neleer, membership, precipitation, lake
monitoring data, our draft lake management plan; HURP program, and photos of residents
attending our annual picnic meeting.

Portage Lake has participated in the Lake MonitgrifProgram for 9 years, gathering
phosphorus, chlorophyll ,aand Secchi disk data. Marilyn Peterson has talmtchi disk
readings at least once a week for 20 years foMREA Citizen Lake Monitoring Program.

The association has increased its membership rgpidthe last few years from 28 households to
between 80-85 households, particularly after puioig newsletters and a directory as well as
participating in the water monitoring program.

One of the best things we ever did was hostingrly teaf workshop at the lake in May 2003.
COLA and the Hubbard County Extension teamed up thé Portage Lake Association to host
this workshop by bringing in DNR curly leaf expeéWendy Crowell and Dan Swanson, Doug
Kingsley of DNR Fisheries and Will Yliniemi of tMiN Extension Service to share their
knowledge and expertise with residents. Neighlgolatke associations from Hubbard, Wadena
and Becker counties were invited to send membeatiead this workshop because most people
had never seen curly leaf. People not only sadesliand heard speakers, but got to see and
touch curly leaf plants. Portage residents volengel their pontoon boats to transport people to
the curly leaf beds so they could see in persort windy leaf looked like growing in a lake, not
just in pictures. Aqua-vu cameras were also on Oaar people could see what curly leaf looked
like below the water surface and see how thickréwg This workshop was very successful
because people still comment about it. The “hanmdsexperience really worked!

Our biggest accomplishment has been successfuibingathe money needed for curly leaf
chemical treatment for three years in a row andirgpdavorable treatment results. Many
residents have contributed above and beyond thgdssted fair share” amount every year.

We hosted our HLRP visioning session in August 200%e lake in order to learn what lake
concerns the residents had. Residents who dichchtteere very interested, concerned, and
contributed so we feel it was successful.



1. Water Quality

Citizen volunteers from the Portage Lake Assodmtitave participated in the Minnesota
Pollution Control Agency's (MPCA) Citizen Lake Maaring Program (CLMP) since 1986. In
recent years, Marilyn Peterson has been the vaunarticipant in this program, recording
secchi disc transparency — a measure of watetycfari Portage Lake.

On the MPCA’s web-site link, “Lake Water Quality abase,” secchi data are reported. The
MPCA web site also provides a summary of averageaatrations of total phosphorous (the
primary nutrient found in lakes in this region) addlorophylla (the pigment in plants that
photosynthesizes, and thus a good measure of gdaentration or “productivity”).

One application of secchi disc transparency data @®nvert the clarity measurements into a
Carlson Trophic Status Index (TSI) score. The er[Trophic Status Index (TSI) is a tool used
to summarize several measurements of water quiaddyone index value, which can be used to
compare a lake to other lakes, or to historic/fitdata as a measure of degradation or
improvement. In many ways, the index can be vieagd measure of the potential for algal
productivity. Since most people value lakes witW lalgae productivity, the lower the TSI value
the healthier the lake. Specifically:

TSI Range Trophic Status Characteristics

0-40 Oligotrophic Clean Lake

41-50 Mesotrophic Temporary algae & aquatic
plant problems

50-70 Eutrophic Persistent algae & aquatic
plant problems

Greater than 70 Hypereutrophic Extreme algae & agpiant
problems
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Based on the data provided on the MPCA websitegva@nage concentration (or depth) for the
key TSI parameters can be determined, and theiatstd Sl score calculated.

Year Chlorophyla | Total Phosphorus Secchi Depth Average TSI
(Hg/L) (Hg/L) (feet)
1986 4.1 57.0
1987 4.3 51.0
1988 4.2 58.8
1989 4.1 57.4
1990 6.0 56.9
1991 4.3 54.3
1992 3.4 58.3
1993 3.3 60.2
1994 3.6 59.1
1995 5.4 54.4
1996 3.6 58.9
1997 20.8 48.2 3.4 59.8
1998 20.4 53.2 3.7 58.3
1999 194 38.6 3.9 56.6
2000 15.8 46.6 3.9 57.1
2001 26.6 53.6 3.2 60.3
2002 14.2 40.2 5.3 54.4
2003 18.0 44.6 4.4 55.2
2004 22.8 68.6 3.0 61.0
2005 31.4 62.2 3.1

These data suggest that water quality in Portagge tautinely exhibits eutrophic conditions (an
average index between 50 and 70). The same camtlissexpressed in the graphic presented
below which is copied from the MPCA’s website sumimiag water quality conditions on
Portage Lake:

http://www.pca.state.mn.us/water/clmp/lkwgRead Efi?lakeid=29-0250
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Portage Lake (#29-0250)
Trophic Status Index 1986-2004
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The chart above shows the long-term trends in TicoBkatus Index values the years for which datasawglable. The variation
observed within a single year reflects naturallgwdng impacts of temperature, precipitation aratew level; the important ‘take
home message” of this graph is that the data steygefairly stable range within the lower to midrephic conditions since data
were first collected in 1986.
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A second method of assessing water qualitg determining whether your water body is the
“best that it can be” is to compare it to otherefglof similar morphology, geology, and land uses.
Listed below are ranges of common measures of watiatity based on many years and
locations of water quality. The tables below adepied from the MN Pollution Control Agency
“Environmental Data Access” database, and compaserged results in Portage to common
water quality ranges for lakes within the Northeakes and Forests Eco-region.

Because Portage Lake lies in close vicinity toNloeth Central Hardwood Forest eco-region, its
outward flow dammed up since 1937, being a shalike (most of the lake less than 15 feet in
depth), and having slightly over 700 acres of lamagricultural use (including tree farming)
within 1000 feet of the lake, many of its charaistérs are that of the North Central Hardwood
Forest eco-region. Eco-region boundaries do ovenlapany cases.
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Average Summer Water Quality and Trophic Status Indcators

Parameter Typical Range: | Typical Range: Portage Portage
Northern Lakes ¢ North Central Lake Lake
Forests Hardwood Fores! Average 2005 Data
Eco-region Eco-region + Standard
(25"-75" (25"-75" Deviation
Percentile) Percentile)
actual figur
Total Phosphorus §/L) 14-27 23-50 47.5+13.2 | 32-105range
50.6 mean | g2.2mean
Chlorophylla ( g/L) mean 4-10 5-22 2049.5 31.4
21
Chlorophylla ( g/L) maximum <15 7-37 57 57
Secchi disc (feet) 8-15 4.9-10.5 4.2 4.7 3.12 ft.*
Total Kjeldah! Nitrogen (mg/L) 0.4-0.75 <0.60-1.2 ND 1.1%*?
Nitrite + Nitrate Nitrogen (mg/L) <0.01 <0.01 ND ?
Alkalinity (mg/L) 40 - 140 75-150 ND ND
Color (Pt-Color units) 10 - 35 10-20 ND ND
pH 7.2-8.3 8.6-8.8 ND ND
Chloride (mg/L) 0.6-1.2 4-10 ND ND
Total Suspended Solids (mg/L) <1-2 2-6 ND ND
Total Suspended Inorganic Solids <1 —2 1-2 ND ND
(mg/L)
Conductivity ( mhos/cm) 50 - 250 300-400 ND ND
Total Nitrogen/Total Phosphorus ratio 25:1-35:1 25:1-35:1 ND 10.5:1**?
ND = No data

~NEW TABLE~ Portage secchi data includes 20 yedrseadings (1986-2005) in the MPCA
Citizen Lake Monitoring Program (CLMP). Phosphoraisd chlorophyll_adata have been
gathered over 9 years (1997-2005) in the water toong program through COLA.

The North Central Hardwood Forests eco-region heenbadded to the table above because
Portage Lake has more characteristics of this regwen though its physical location is in the

Northern Lakes and Forests Eco-region. Portagevery close to the boundary of the two

regions. (Refer to map of eco-regions above.) @heragricultural land use (698-706 acres)

within 1000 ft. of the lake, and the lake has bédammed since 1937which may account for the
difference in characteristics.

*3.12 ft. is the average secchi reading in the MPCiizen Lake Monitoring Program for the
months, June-Sept. 2005, including 25 readingsraéwvbservations taken each month. If just
the 5 water samples taken once a month, May-Septwhter quality analysis by RMB
Environmental Laboratories, Detroit Lakes, MN ased) the secchi average would be 4.45 ft.
for 2005. Both secchi readings and monitoring fdwosphorus and chlorophyll will be
continued.

**Only one water sample taken (9/18/2005) at owalsnonitoring Site 201 has been analyzed
for Nitrogen so the nitrogen data does not indi@t®ean. It is just one reading taken when
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water conditions were at their worst in Sept. 2085nitrogen phosphorus ratio of less than 12:1
could indicate nitrogen is a limiting factor foramssive plant and algae growth, rather than
phosphorus.

More sampling and testing needs to be done to malexision on which is a limiting factor.

A third application of these data is to compare gpi@rus concentrations to the Minnesota
Pollution Control Agency water quality criterionrfewimming and other recreational contact.
The Northern Lakes and Forests Ecoregion phosplaiigsia level of 30 micrograms per liter

(ug/L) serves as the upper threshold for full-supgor swimmable use. This concentration
corresponds to Carlson's TSI values of 54 or lower.

For the Northern Lakes and Forests ecoregion, surmman total phosphorus concentrations

above 35 pg/L were associated with nonsupport oty recreational use. At concentrations

above about 35 pg/L mild blooms occur over 50 paroéthe summer, nuisance blooms (> 20
pg/L of chlorophylla) about 15 percent of the summer.

Phosphorus concentrations above criteria levelddv@sult in greater frequencies of nuisance
algal blooms and increased frequencies of “implag@imming.”

Lake name Mean Total Phosphorus mg/L (B8tchi) MPCA Swimming Criterion
Portage 50 61 Nonppart
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2. Fisheries:

Status of the Fishery (as of August 19, 2002) atingrto the MN Dept. of Natural Resources
fisheries summary:

Portage Lake is located three miles north of Pakids in Hubbard County. Portage Lake
is a shallow, 412 acre lake with a maximum depth7feet. A county-owned public access
is located on the south shore of the lake. Heaygeablooms can occur on Portage Lake
during the summer months. Due to the shallow ddptitage Lake is subject to periodic
"winter kill" events. Winter kill usually happensidng winters when heavy snowfall
accumulates on the ice and blocks sunlight fronefrating to the water, which in turn
limits oxygen production through photosynthesistifg same time, decaying aquatic
vegetation on the lake bottom uses oxygen, causigigen levels in the lake to drop.
Shallow lakes with heavy aquatic vegetation groavéa more likely to winter kill than are
deep water lakes. Gamefish such as largemouthalnasiluegill are less tolerant of low
oxygen levels than are northern pike and bullheBdgage Lake has suffered only partial
winter Kills (last winter kill during the winter df995-96), but a gamefish population has
always remained. Walleye, northern pike, and phardre the most common species anglers
target when fishing Portage Lake.

The Minnesota Department of Natural Resources (DiNiR)classified Minnesota's lakes
into 43 different types based on physical and chehuharacteristics. Portage Lake is in
lake class 39. Other area lakes in this same Gizd#n include First and Fourth Crow
Wing Lakes, Paine Lake, and Peysenski.

The 2002 survey showed walleye abundance (4.2 yeddjdlnet) was down from the
previous survey in 1997, but still within the rarfiggpical” for this lake class. The current
management goal for Portage Lake is 5.0 walleyeadil Past surveys have shown that
since 1986 walleye numbers have been above the faygcal” for this lake class, while
surveys prior to 1986 showed low to moderate walleymbers. Anglers can expect to find
good numbers of walleye in the 14-16 inch rangeil&\élimited amount of natural
reproduction is occurring in Portage, the wallegpuydation is being maintained by a
successful stocking program by the DNR. Portageslialstocked with walleye fingerlings
during even numbered years. Yellow perch, an ingmbfiorage species for walleye, were
found in very low numbers. Yellow perch numberseveery high in the 1980's, but since
the early 1990's have been at very low numbers.Z0B2 survey showed walleye growth
rates to be slow and variable when compared ta attea lakes. Due to the low perch
numbers, walleye are utilizing other forage spesiggh as the abundant bullhead
population found in Portage.

Northern pike abundance (9.8 pike/gillnet) was kintio past surveys and within the range
"typical" for this lake class. Anglers will find @t small "hammer handle" northern pike are
common in Portage. Sampled northern pike had aragedength and weight of 19.1 inches
and 1.3 pounds. The northern pike population inderis limited by high recruitment of
young pike and very slow growth rates.
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Past surveys have shown that the panfish popusatioRortage have gone through "boom
and bust" periods, fluctuating with the periodidarartial winter kills. The 2002 survey
showed bluegill numbers (14.2 bluegill/trapnet) &vap in Portage. Bluegill abundance in
past surveys has generally been below or at theetmhof the range "typical” for this class.
Good numbers of bluegill in the 6-7 inch size ramgege sampled. Black crappie were
sampled in low numbers, similar to recent survéysgglers can expect to find crappie in the
9-10 inch size range.

Black and brown bullhead were sampled in very Imgimbers, well above the range
"typical” for this lake class and well above pastveys. Yellow bullhead are also present in
low numbers.

Other species sampled include moderate numbersitd sucker and low numbers of
largemouth bass, pumpkinseed, and rock bass.

For lakes in the Hubbard County area the Area Fshé&upervisor is Doug Kingsley, 301 South
Grove Avenue, Park Rapids, MN 56470, (218) 732-4168g.kingsley@dnr.state.mn.us
Mr. Kingsley and his colleagues have preparedhefiss management plan for Portage Lake
which is attached as an appendix to this citizesetdd_ake Management Plan, and which is
included in full as appendix | (page 32). The d=bs goals of the DNR plan for Portage Lake
are to:
Maintain or improve the quality of fishing for wajle by attempting to provide a population
with a mean catch per effort (CPE) index of attiéaper gill net lift and a proportional stock
density (PSD) of 30 to 60. Attempt to maintainetative stock density (RSD) of preferred
length (20") walleye of at least 15.
Walleye abundance should be balanced with abundainueferred forage, yellow perch, by
attempting to maintain a perch population with saerage CPE index of at least 3 per gill net
lift.
Maintain related fish communities
Protect or enhance desirable aquatic and ripamadrais (water quality, aquatic and riparian
vegetation, and shoreline substrate).
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3. Aquatic Vegetation

An invaluable resource is Ed Feiler at the MN Dépant of Natural Resources, Regional
Fisheries Office, 1601 Minnesota Drive, Brainerdy Mb6401, (218) 825-3001,
ed.feiler@dnr.state.mn.JUsEd has been helping several HLRP graduategguhe existing
distribution of aquatic plants, and where necesgamyork on Aquatic Vegetation Management
Plans. He is also an excellent source of critieaglew for Lake Management Plans!

A Survey of Aquatic Vegetation of Portage Lake in 2004 & 20G®mnducted by Donna
Perleberg, DNR Aquatic Plant Ecologist, Brainerd, Wis includedin Appendix Il. Her survey

is very informative, though she warned me that difficult to directly compare the two surveys
as they were taken during different times of theg y@d growing season. She hopes to do a 2006
survey—perhaps twice, once during May and a sesomdey in August if funding, staff, and
time permit. A brief summary of her survey is belo

1. 21 native aquatic plants were identified in khlee, including 13 submerged species, 5
free-floating and 3 floating-leaved such as watedi. Several emergent species such as
cattails were also identified.

2. Two non-native plants were identified: curlyflpandweed and a pink waterlily
(Nymphaea sp.)

3. A total of 303 sites were sampled across thieeclatke. These sample sites were placed
on a grid with a sample point occurring every 75ene

4. Vegetation was found to a maximum depth of di5 fe

5. In August 2004, 56% of sample sites containgeta¢ion. Sites in water depths less
than 11 feet were more likely to contain vegetati@an in deeper water.

In May 2005, 49% of the sample sites containedtaéiga---with expectation that the
percent of vegetated sites would increase ovegtoeing season.

6. Common native plant species included:

Coontail: found in 41% of sites in Aug. 2004 and. 8% of sites in May 2005

Chara or muskgrass: found in 29% of sites in A2@94 and in 31% of sites in May
2005

Canada waterweed or elodea: found in 15% of sitesug. 2004 and in 10% of sites in
May 2005.

Always keep in mind that the May survey probabljesestimates actual abundance of
native species because they are not fully growvthatttime of year.

All other native plant species were found in Iésg 10% of the sites.

7. Curly leaf pondweed occurred in water depthenfi®dfeet to 15 feet and the average
depth at which it was found was 9 feet.

8. Curly leaf pondweed was found at less thanl#%eosites in Aug 2004 and in 7% of the
sites in May 2005.
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4, Wildlife
The “Blue Book,”Developing a Lake Management Plaotes that:

“Minnesota’s lakes are home to many species oflifeld From our famous loons and bald
Portages to muskrats, otters, and frogs, wildéfan important part of our relationship with
lakes. In fact, Minnesota’s abundant wildlife danattributed largely to our wealth of
surface water. From small marshes to large lakese waters are essential to the survival
of wildlife.

The most important wildlife habitat begins at thereline. The more natural the shoreline,
with trees, shrubs and herbaceous vegetation, oine hkely that wildlife will be there. Just
as important is the shallow water zone close toesh@attail, bulrush, and wild rice along
the shoreline provide both feeding and nestingsaf@awildlife. Loons, black terns and
red-necked grebes are important Minnesota birdsattgaparticularly affected by destruction
of this vegetation. Underwater vegetation is atsportant to wildlife for many portions of
their life cycle, including breeding and rearingtio¢ir young.

The primary agency charged with the managementioh®&ota’s wildlife is the Department of
Natural Resources, Division of Fish and Wildlifejllife Section. Rod Naplin is the Wildlife
Manager, 603°1.St. W, Park Rapids, MN 56470 TX: (218) 732-845Ra#:
rob.naplin@dnr.state.mn.usatie Haws is the Nongame Wildlife Manager, 2 Bifshmont
Beach Road NE, Bemidji, MN 56601, (218) 755-29%Kétie.haws@dnr.state.mn.us

The wildlife on Portage Lake is quite diverse andludes many species of ducks, Canada
Geese, swans and loons. No nests were confirmedfier loons or swans during 2005.

Portage Lake also is home to several fur bearingcgs such as otter, muskrat, and beaver.
The DNR Hubbard County Biological survey has natbheen completed per Steve Caron,
DNR Wildlife Manager in Bemid;i.

Bears in several areas around the lake have beestriddive at times, destroying
hummingbird feeders and sunflower feeders. Sorestibears havéent the metal poles
hanging bird feeders to the ground in order to thet seeds or sugar water.

The most destructive wildlife continues to be beavéistorically, beaver have occasionally
altered the water levels in the lake by addingh® tlam on the Portage River from which
Portage Lake is formed or by plugging the culvertree East end of the lake. As a result,
lake level can rise rapidly causing docks to goamdater and lakeside lawns to flood.

Beavers have also caused property damage by guties near the lakeshore. During the
1980’s beaver were very persistent in building anda the culvert under HWY 71, replacing
sticks almost as fast as residents could remove.tidhe DNR finally had to blow up this
dam. Traffic was halted on HWY 71 during this utadeng as debris flew way up in the air.

The latest incident involves the cutting of timbed the subsequent exposure of that timber
through the ice on the manmade channel runninggaldiyY 71 from the Southeast end of
the lake on property belonging to Mel Gulsvig. sTlwhannel is a favorite path for

snowmobilers during the winter months. It is cabout 15 feet wide and is spanned by 2
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steel walk bridges under which there is little cheace for snowmobiles. The partially
submerged logs become a hazard which potentiallyczause damage to both snowmobiles
and their riders, either through collision with thegs or the bridge should the snowmobiles
lose control.

The property owner has tried unsuccessfully to raraebris and to protect many trees using
metal collars, but the beaver continue to prevaihally the owner has received permission from
the DNR to use a backhoe to remove the branched pp under the bridges and to trap or
shoot some of the beaver.
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5. Invasive Species

Curly leaf pondweed probably entered Portage La&metime in the early to mid 1990's.

Nobody knows for sure when or how. Neighboring datte not have curly leaf, but the Fish
Hook Lake Association is concerned because Poitagennected to Fish Hook by a small river,
(the Portage River) and Portage water flows inteH-Hook Lake. The only other lake with
curly leaf in Hubbard County is Upper Twin. Lowewih in Wadena County is connected to
Upper Twin and Blueberry Lake by a river and alleth lakes have curly leaf. A couple of older
reports list Hinds Lake in Hubbard County and Rolrade east of Duck Lake as having curly
leaf, but these reports have not been substantiaeehtly.

Portage was in trouble in 2002 when 48 acres oflgueaf mats formed on top of the water.
Portage Lake residents on the north shore, wesh®fPublic Access have had curly leaf since
the mid 90’s, but it wasn’t more than a nuisancengl shore for a few residents till spring and
early summer of 2002. Huge brown mats of curdy fermed on the water surface in front of
the southern and eastern shores. This was thetiing residents had noticed it in the eastern
half of the lake. People could not get their bodwsough it, making waterskiing and fishing
difficult. Wind broke off plants and long rolls aifrly leaf plants would wash up on all shores,
depending on the wind direction. All this blownvegetation required massive cleanup.

Knowing that Blueberry and the Twin Lakes had cledf too, | went on a photographic tour to
see these lakes. | discovered that their curly |@@blems were worse than ours—Iarger,
thicker, longer plants covering greater areas. ,Yesidents on these lakes had done nothing
other than harvesting and cutting paths through thely leaf stands. We needed to do
something to keep Portage Lake from getting wdilse these lakes. At the urging of residents, |
contacted Professional Lake Management, a weedraloitm we were using to treat some
individual frontages for native weeds. In 2002,rtRge residents were educated in the
identification of curly leaf. We learned how ipreduced by turions and how the turions would
float or blow into new areas to spread the weedf&ssional Lake Management and aquatic
herbicide applicator, Patrick Selter, are to be dited for taking the time to come and speak to
us about curly leaf and possible solutions at oan@al summer meeting in June after the
surface mats on Portage had been surveyed.

On June 25, 2002, Professional Lake Managemerdwetiad a GPS survey of the major curly
leaf mats and found a total of 48.44 acres of clelgf. Location of the curly leaf mats on
Portage is shown on the map below.
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At a special meeting of Portage residents helduly 2002, we discussed harvesting pros and
cons, chemical treatment pros and cons, tax distgc for financing versus voluntary
contributions. Harvesting was ruled out after taliiwith the experts as harvesting is almost like
mowing a lawn. Curly leaf would grow back andl $afm turions. So much time would be used
up, cutting, removing, and disposing of the vasbam of vegetation that it wouldn’t be cost
effective.We had several goals: 1. To eliminate the brownfage water mats of curly leaf—a
visual goal. 2. To prevent turion formation, in der to decrease the amount of new plants,
yet protect native weeds. 3. To quickly eliminatelg leaf vegetation causing navigational,
water sports, and fishing problems. 4. To prevenassive phosphorus release from decaying
curly leaf vegetation. Less curly leaf, less phbepus release.

Using a chemical treatment early in the seasom;aatl water temperatures of 55-60F, before
turions formed or much native weed growth starss@med the way to go. After much discussion
and investigation, the lake association decidedhtol out ballots to all property owners asking
if they were in favor of chemically treating thelgdeaf in 2003 inopen water (over 150 ft. out
from shorg and if they would be willing to voluntarily finasally support an abatement
program which would require long term support.

Out of 106 ballots sent out, 84 ballots were retach 72 households voted yes or in favor of a
chemical abatement program for open water—beyond I6 out from shore. This was 67.9%
of the 106 possible votes and 85.7% of the 84 mdr ballots. The measure passédSince 2
of the 72 yes voters said they would not finangiglipport the program, a decision was made to
divide the proposed cost of treatment ($15,258j®mwilling contributors for an individual “fair
share” contribution of $218.The treatment would cost $280/acre plus a DNR pdriee. At
this time (in 2003) the maximum or “cap” for mul@pDNR permit fees for the whole lake was
$200. The individual permit fee was $20, paid fgrthbe association for association members
only. This was an “incentive” to encourage peop&vimg curly leaf within 100 feet from shore
to treat it. The association paid for actual tream in open water only (150 ft. from shore and
beyond). Residents were responsible for paymemingftreatment done within 100 ft. from
shore and to do this, each resident who wishedeat this lakeshore, needed a DNR treatment
permit. Cost of paying individual members’ permit fees wiastored in when calculating the
total amount needed to be raised.

2003-Funding & Treatment

Although the suggested contribution was $218, maagidents contributed between $250-300.
The Portage Lake Association raised $15,384 andrg$15,200 to treat 55 acres of curly leaf
in the spring of 2003. 34 year round residents, 8@asonal residents, a memorial, plus the
Fish Hook Lake Association contributedt was also amazing that the association collected
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most of the money by January 1, 2003 because wedvam know if we could raise the needed
amount before signing a treatment contract as wewad to get our permit request in early.
Portage residents had been warned by Doug Kingstdyisheries to expect a bumper crop of
curly leaf in 2003, because snow cover during thex of 2002-03 was very scarce. Less snow
means more light comes through the ice, allowingencarly leaf to grow.

The original curly leaf beds consisting of 50 asrevere treated on May 20,2003 with the
aquatic herbicide, Aquathol K. On May 26, 2003 aher 5 acres of curly leaf were treated in
new locations along the north shore and near the#fic Access, using a mixture of Aquathol
K and Hydrothol 191 for faster knockdowrtudies have shown no effects on fish or fnhas t
chemicals travel through their digestive system dachot accumulate in meaty tissues. | asked
for and received several brochures showing resoftvarious studies and how the rates of
application varied according to water depth.*

Residents were made aware of the restrictions, edmails and distribution of fliers, for lake
water use after treatment: 1. No swimming day ofdtment; 2. No eating of fish from treated
water for 3 days. Practice catch and release ohfis3. No irrigation of lawns, gardens, or used
for drinking for 2 weeks.

*List of brochures and studies concerning Aquatadl Hydrothol herbicides

“Aguatic Habitat Management” by EIf Atochem, Norfkmerica, Inc., 2000 Market
Street, Philadelphia, PA 1910@ww.cerexagri.com

“Aquathol K & Aquathol Super K’(Aquatic herbiciderf weed control) by Cerexagri,
Inc. 630 Freedom Business Center, Suite 402, Kirdg Poussia, PA 19406
www.cerexagri.com (Aquathol represents the inorganic endothaltsal

“Hydrothol 191" (Aquatic Herbicide and Algacide)d@erexagri Inc., 2000 Market St. ,
Philadelphia, PA 19103vww.cerexagri.com-800-4538-6071

(Hydrothol represents the organic endothall salts.)

“Review of the Effects of Endothall Products on atipi Ecosystems” by EIf Atochem,
North America, Inc., 2000 Market Street, PhiladépiPA 19103
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Map of Curly Leaf Treatment Areas on Portage Lakeaifing 2003

50 acres treated on May 20,2003-using Aquathol K

5 acres treated on May 26,2003-using Aquathol Ky&lkéthol 191 mixture

Treatment was done in cool water temperatures e6@5, before turions were produced and
also to protect native weeds, not yet up.

Method of Application of aquatic herbicidedVater used to dilute the herbicides is pumped up
from the lake through a large hose hanging overltbat. Water is mixed with the herbicide in a
tank in the boat and pumped up to the boom inrthvet of the boat. The diluted herbicides are
injected below the water surface through 4 hosegyimg from a boom in the front of the boat.
Usually the herbicide concentration used is abot? parts per million. The cost of the
herbicides is about $60/gallon; about 3 gallons ased per acre.

For personal lakeshore treatment and areas around ander docks and boatlifts, a hand spray
nozzle was used, similar to a power washer.

Because less than 15% of the littoral area (410 ey of the total acreage of Portage Lake
(412 acres) was treated, a DNR vegetation managenpésm was not necessanl5% of 410
acres would allow 61.5 acres to be treated with@NR vegetation management plan. Only 55
acres were treated in 2003.

Refer toProfessional Lake Management's Lake Managemdeport and Strategies found in
Appendix IV prepared by Patrick Selter, aquatic lécide applicator,to learn the rationale for
managing aquatic vegetation, management recommiendatgoals of the Portage Lake
Management Program and vegetation management gption

Portage Lake is very fertile, warm (reaching ovél8sometimes during the summer) and
shallow (usually less than 15 ft. deep) and hasagszproduced much aquatic vegetation. Curly
leaf has invaded areas previously occupied by widd, some reeds, and wild celery beds, but
these will likely rebound or have started to comaekbalready—not requiring reintroduction of
native species. By August 2005, much wild celesybdegn observed in large areas of the lake.

2004 Funding & Treatment

Portage residents were advised to be prepared tofpaa possible treatment of 50 acres of
curly leaf in 2004As in 2003, $218 was again the “suggested contribnt by 65-70 residents.
A total amount of $15,470 was contributed by 34 yeaund residents, 30 seasonal residents,
a memorial, plus thd=ish Hook Lake Association, making treatment podsib
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In 2004, our second year of treatment, only 20.5exof curly leaf were treated, leaving some
money left over in the treatment fund for 2005. s were dragged through the original
curly leaf beds, but not enough plants were fourmwarrant treatment. Treatment was done
in various small areas of the lake costing $6,37@004 was also the first year with a $750
“cap” or the maximum total of DNR permit fees chadgmultiple parties on the whole lake.
Individual permits were $35, paid for by the lak&saciation for members only as a benefit of
being a member of the association. 18 individuasesd up for individual shoreline chemical
treatment. Cost of the permits was figured in tstimated total treatment cost, when
calculating the suggested contribution per resident

2005 Funding & Treatment

After contributing $218/resident for two yearse thuggested contribution amount dropped to
$85/resident for the 2005 treatment as there wasaydeft over from 2004. As a precaution, we
were told, “ Be prepared to treat 50 acres in 200Residents have contributed voluntarily—a
suggested amount each year, though many contrib§ié or more in 2005. Yet, some
residents have not contributed the full amount wything at all. 40 year round residents, 33
seasonal residents plus the Fish Hook Lake Assdoiatcontributed $6,890 for the 2005
treatment to add to the leftover money ($9,472)linting a little interest from 2004The Fish
Hook Lake Association also contributed because d@@rtlLake empties into Fish Hook via the
Portage River at the east end, and they are comokourly leaf may spread to their lake. It was
interesting that a couple of people who originatigposed treatment did contribute in 2005.
Perhaps the price was right or they saw favoratdsuits of the treatment. Looking back, total
contributors varied from 64 to73 residents for eattthe three years plus the Fish Hook Lake
Association contributed all three years. In 20093 iddividuals signed up for treatment of
personal shorelines.

2005 treatment areas

In 2005, our third year of treatment, a total of 4icres was treated. Again, rakes were dragged
through the original curly leaf beds finding enougplants scattered throughout the original
beds, warranting treatment, plus a number of smallereas costing us a total of $13,350
Without treatment, these plants would have produoddns spreading curly leaf to new areas
or to make each bed thicker, and increasing theittu bank” as turions have several years of
vitality. For a more complete report on the 200f&atment, seeProfessional Lake
Management’s 2005 Treatment Report in Appendix 1.
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Looking Towards 2006 Funding & Treatment

Because the treatment fund shrank after treating 48res in 2005, the contribution amount
for 2006 was raised to $150/resident with an estieth 65-70 contributors as we must be
prepared to treat 45 acres again in 2006, costi®t3,350. We have $3,093 left over in the
savings account from 2005 so we must raise $10,267he 2006 treatmentAs in other years,
the amount of curly leaf warranting treatment vaé determined by a pretreatment survey of the
lake. The amount of winter snow cover influences haich curly leaf comes up in the spring
because its unique ability to grow under the iceirdy the winter gives it a head start over
native weeds. Although curly leaf can grow in l@ht conditions, if it does get a lot of light, it
grows rapidly. More snow, less light, less curlgfle

During 2003-2005, several homeowners have had @sonal lakeshore treated for curly leaf
and also for native weeds a few weeks later. Twimée residents signed up for personal
frontage treatment in 2005. As an incentive tattreurly leaf, the $35 individual permit will
again be paid for by the Portage Lake Associationmembers only. Most of the residents who
signed up for individual frontage treatment haveeiged a permit to treat about 50 feet of
shoreline X 100 ft. out from shore. Some yearsfd3sional Lake Management has offered an
incentive to get people to send their applicationsarly by a certain date and has subtracted a
certain amount from their bills. The cost for midual frontage treatment in 2005 was $4.30/ft
for 2 treatments or $2.50/ft for just one treatment

Treatment accomplishments

Since 2003, and after three years of chemicallgting curly leaf, the following things have
been accomplished.

No large curly leaf mats formed on the watefate since 2002.

Very little curly leaf vegetation blew in to sbprequiring clean up.

Fewer turions have been produced and floateshtoe.

Navigation, fishing and water sports are easier.

No curly leaf has yet been found in Fish Hookel.a

Hopefully, the “turion bank” in the sediment #te bottom of the lake has begun to
decrease.

o hrwWNE

However, | must repeat agaicurly leaf can never be eradicated, just controlle&d Feiler,
MN DNR, Regional Fisheries Office, Brainerd, MNridg a September phone conversation,
remarked, “If your program of curly leaf abatemeastvorking for you, stick with it. Re-evaluate
after five years to see if changes are needed.”

Donna Perleberg’'s (DNR aquatic plant ecologist, &ogical Services, Brainerd, MN) report
on the Aquatic Vegetation Survey taken in Portagake during 2004-200%ound in Appendix

Il , states that curly leaf pondweed was found inrsg@egcent of the Portage lake sample sites
during the May 2005 survey (Tablel1-p.9). It wastterad throughout about 2/3 of the lake and
was not found in the western end. (Fig. 9-p. 1BefKin mind that the 303 sampling sites were
75 meters apart, and all plant species were recordéhin a one meter squared sample site at a
pre-designated side of the boat so curly leaf mayehbeen present in non sampled sites in the
western end. Curly leaf was found in less thanpareent of the sites in August 2004. This was
after chemical treatment and curly leaf naturalliesl back in late summer. Thirteen native
submerged plant species were recorded in Portagee L@ablel-p.9). The most common
submerged native species are: coontail, muskgrashara, Canada waterweed or elodea, and

26



bushy pondweed, in order of occurrendéhe non-native species, curly leaf pondweed, was th
fifth most common specieCurly leaf was found in all water depths up foféet, but was most
common in water depths of seven to nine feet, wihesached its maximum frequency of 22
percent (Figll-p.12).

Portage Lake’s Second Non-native or Exotic Species

The non-native or exotic, pink-flowered waterliNyMmphaea sp.) pictured below, was found at
scattered locations around the Portage Lake shoeeliThe pink waterlily is a floating plant that

is rooted in the lake bottom but has leaves flaatim the water surface. While this species is
not as easily transported as some invasives, itthagotential to out compete native plants and
its population should continue to be monitored.m8one living on the northeast corner of the
lake probably planted this non-native pink watgrliSince many of these lilies sold for water
gardens come from the southern states, other ntimenarganisms may be in the roots or soil.

Wind and wave action and muskrats likely spreatirugh the culvert over to the pond by the
dam where there is quite a cluster of the watediland also to other locations along the
lakeshore. The flowers are beautiful, but the fdarmould become a problem.

pink waterlily- Nymphaea sp.
Portage Lake’s second exotic specie

A new sign will be placed at Portage Lake Publiccgss—informing people that Portage Lake
has curly leaf and to watch for other exotic spexie

Our invasive species focus group plans to havgma designed and built by Portage sign painter,
Ron Craig, to be placed at the Public Access inngp2006. A portion of the first grant money
received will be used to pay for making the sigstimated cost is about $75This sign will
inform lake users that exotic curly leaf pondwead nfested Portage Lake and to be sure to
remove all vegetation from boats, motors, and érailbefore launching and reloading to prevent
spread of exotic species to other lakes and rivers.

A watertight, Plexiglas box (represented by thele8k boxes in the photo) will be included on
the sign in which to place a curly leaf pondweednitfication sheet, along with Eurasian
watermilfoil and zebra mussel identification cadshelp people watch for these other exotic
plants and animals. A northern watermilfoil cardlwalso be included since Portage has this
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beneficial native weed that is similar in appearario Eurasian watermilfoil. This card should
help lake users tell the difference between theglaats. A title of “ Watch for These Exotic
Species” will be above the 3 black boxeshe watertight box on the sighhe 3 exotic species
to watch for will be: Curly leaf pondweed, Eurasiamatermilfoil, and Zebra Mussels.

A photo of the proposed sign is below.

Budget for Exotic Species Sign to be placed at priblccess
$75—cost of sign to be constructed and painteddstaBe resident & sign painter, Ron Craig

Jed Anderson is the DNR’s Aquatic Plant ManagemiHuobbard County; 23070 North Lakeshore
Drive, Glenwood, MN 56334, (320) 634-457&].anderson@dnr.state.mn.us

"Exotic" species -- organisms introduced into retisitwhere they are not native -- are severe
would-wide agents of habitat alternation and degtiad. A major cause of biological diversity
loss throughout the world, they are consideredldigical pollutants.”

Introducing species accidentally or intentionattpm one habitat into another, is risky business.

Freed from the predators, parasites, pathogensc@mgetitors that have kept their numbers in
check, species introduced into new habitats ofterran their new home and crowd out native
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species. In the presence of enough food and fal@emvironment, their numbers will explode.
Once established, exotics rarely can be eliminated.

Most species introductions are the work of huma®sme introductions, such as carp and purple
loosestrife, are intentional and do unexpected damaBut many exotic introductions are
accidental. The species are carried in on animalsicles, ships, commercial goods, produce,
and even clothing. Some exotic introductions aagyically harmless and some are beneficial.
But other exotic introductions are harmful to reti@n and ecosystems. They have been caused
the extinction of native species -- especially thad confined habitats such as islands and
aguatic ecosystems.

The recent development of fast ocean freightersgheatly increased the risk of new exotics in
the Great Lakes region. Ships take on ballast miat&urope for stability during the ocean
crossing. This water is pumped out when the shipk pp their loads in Great Lakes ports.
Because the ships make the crossing so much fagter and harbors are often less polluted,
more exotic species are likely to survive the jeyrand thrive in the new waters.

Many of the plants and animals described in thisgarrived in the Great Lakes this way. But
they are now being spread throughout the contmenterior in and on boats and other
recreational watercraft and equipment. This guglelesigned to help water recreationalists
recognize these exotics and help stop their fuspezad.

Eurasian watermilfoil (Myriophyllum spicatumn)

Eurasian watermilfoil was accidentally introducex North America from Europe. Spread
westward into inland lakes primarily by boats argbaby waterbirds, it reached Midwestern
states between the 1950s and 1980s.

In nutrient-rich lakes it can form thick underwatgands of tangled stems and vast mats of
vegetation at the water's surface. In shallowsatha plant can interfere with water recreation
such as boating, fishing, and swimming. The mafibating canopy can also crowd out
important native water plants.

A key factor in the plant's success is its abitbyreproduce through stem fragmentation and
runners. A single segment of stem and leavesa@nrbot and form a new colony. Fragments
clinging to boats and trailers can spread the dtamh lake to lake. The mechanical clearing of
aquatic plants for beaches, docks, and landingatesethousands of new stem fragments.
Removing native vegetation crates perfect habitainvading Eurasian watermilfoil.

Eurasian watermilfoil has difficulty becoming edtsibed in lakes with well established
populations of native plants. In some lakes tlamtphppears to coexist with native flora and has
little impact on fish and other aquatic animals.

Likely means of spread: Milfoil may become entadgte boat propellers, or may attach to keeps
and rudders of sailboats. Stems can become lodg®ohg any watercraft apparatus or sports
equipment that moves through the water, espedally trailers.

Purple loosestrife Lythrum salicaria)

Purple loosestrife is a wetland plant from Europe Asia. It was introduced into the East Coast
of North America in the 1800s. First spreadingnglomoads, canals, and drainage ditches, then
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later distributed as an ornamental, this exotifplg in 40 states and all Canadian border
provinces.

Purple loosestrife invades marches and lakeshoeptacing cattails and other wetland plants.

The plant can form dense, impenetrable stands wdmehunsuitable as cover, food, or nesting

sites for a wide range of native wetland animatduding ducks, geese, rails, bitterns, muskrats,
frogs, toads, and turtles. Many are rare and egefad wetland plants and animals are also at
risk.

Purple loosestrife thrives on disturbed, moist ssoibften invading after some type of
construction activity. Eradicating an establishetdnd is difficult because of an enormous
number of seeds in the soil. One adult plant egpetise 2 million seeds annually. The plant is
able to re-sprout from roots and broken stemsf#iktio the ground or into the water.

A major reason for purple loosestrife's expansi®railack of effective predators in North
America. Several European insects that only atfaalple loosestrife are being tested as a
possible long-term biological control of purple $&strife in North America.

Likely means of spread: Seeds escape from garaehsiwaseries into wetlands, lakes, and rivers.
Once in aquatic system, moving water and wetlamoha@s easily spreads the seeds.

Other Midwestern Aquatic Exotics

Curly-leaf pondweed Potamogeton crispysis an exotic plant that forms surface mats that
interfere with aquatic recreation. The plant ulgudiops to the lake bottom by early July.
Curly-leaf pondweed was the most severe nuisangatiagplant in the Midwest until Eurasian
watermilfoil appeared. It was accidentally intradd along with the common carp.

Flowering rush (Botumus umbellatu¥ is a perennial plant form Europe and Asia that was
introduced in the Midwest as an ornamental plalitgrows in shallow areas of lakes as an
emergent, and as a submersed form in water up tieetOdeep. Its dense stands crowd out
native species like bulrush. The emergent formgnals, umbellate-shaped flowers, and is 3 feet
tall with triangular-shaped stems.

Round goby (Neogobius melanostomiiss a bottom-dwelling fish, native to Eastern Ewpp
that entered the eastern Great Lakes in ballastrwafhey can spawn several times per year,
grow to about 10 inches, are aggressive, and camnwigh native bottom-dwellers like sculpins
and log perch. They are expected to be harmfGreat Lakes and inland fisheries.

Rusty crayfish (Orconectes rusticus are native to streams in the Ohio, Kentucky, and
Tennessee region. Spread by anglers who use thdraita rusty crayfish are prolific and can

severely reduce lake and stream vegetation, degrimative fish and their prey of cover and

food. They also reduce native crayfish populations

White perch (Morone americana are native to Atlantic coastal regions and invattedGreat

Lakes through the Erie and Welland canals. Pcotibmpetitors of native fish species, white
perch have the potential to cause declines of Guaats walleye populations
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6. Land Use and zoning

The water quality of a lake or river is ultimatelyeflection of the land uses within its watershed.
While the specific impacts to a lake from varioasd uses vary as a function of local soils,
topography, vegetation, precipitation, and othetdes, it is ultimately the land uses which
citizens have the most control over through prudening.

Many zoning regulations are based upon the Sharééamagement Act and/or the Minnesota
Department of Natural Resources (DNR) classificatba given lake. The DNR has classified

all lakes within Minnesota as General Developm@&i), Recreational Development (RD), or
Natural Environmental (NE) lakes, and assignediquanidentification number to the lake for
ease of reference. Counties in turn have usee ttassifications as a tool to establish minimum
lot area (width and setbacks) that is intended¢bept and preserve the character reflected in the
classification.

On any shoreland the permissible density and sksbfac virtually all new uses are determined
by the lake or river classification standards dghbd by the Department of Natural Resources.
Portage Lake (#29-0250) isRecreational Developmentake.

Natural Environment lakes are generally small, often shallow lake$wihited capacities for
assimilating the impacts of development and re@eatuse. They often have adjacent lands
with substantial constraints for development sughigh water tables, exposed bedrock, and
unsuitable soils. These lakes, particularly iralareas, usually do not have much existing
development or recreational use. In Hubbard CqouartyNE management district is “established
to preserve and enhance high quality waters byeptiog them from pollution and to protect
shorelands of waters which are unsuitable for adgraknt; to maintain a low density of
development; and to maintain high standards ofigyufar permitted development.”

Recreational Developmentakes are generally medium-sized lakes of vargepths and
shapes with a variety of landform, soil, and grourader situations on the lands around them.
They often are characterized by moderate levets@kational use and existing development.
Development consists mainly of seasonal and yaaneroesidences and recreationally-oriented
commercial uses. Many of these lakes have capadidr accommodating additional
development and use. In Hubbard County the RD gemant district is established to
“managed proposed development treasonable cortsigitérexisting development and use; to
provide for the beneficial use of public watersthg general public, as well as the riparian
owners; to provide for multiplicity of lake usesichto protect areas unsuitable for residential
and commercial uses from development.”

General Developmentakes are generally large, deep lakes or lakesying sizes and depths
with high levels and mixes of existing developmditese lakes often are extensively used for
recreation and, except for the very large lakes heavily developed around the shore. Second
and third tiers of development are fairly commdrhe larger examples in this class can
accommodate additional development and use. Hdlbaunty's Shoreland Ordinance notes
that “the GD management district is establishegrtwide minimum regulations in areas
presently developed as high density, multiple usasy and to provide guidance for future
growth of commercial and industrial establishmenitéch require locations on protected
waters.”
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The Hubbard County’s zoning standards for respedéike classifications are:

2Nt

General Recreational | Recreational Natural

Standards: Development| Development| Development| Environment
- Unsewered - Sewered

Structure setback from OHW 75 ft 100 ft 100 ft 160
Sewage soil treatment system 150 ft 150 ft 150 ft 150 ft
setback from OHW
Maximum Impervious 25 percent 25 percent 25 percen 25 perce
Coverage
Structure and ISTS setback 30 ft 30 ft 30 ft 30 ft
from top of bluff
Minimum Lot Size: Single
Riparian Lots 20,000 sqg ft| 40,000 sqft| 30,000 sqft | 80,000 sq ft
Non-riparian lots 40,000 sqg ft | 80,000 sq ft same 120,000 sq ft
Minimum Lot Size: Duplex
Riparian Lots 40,000 sq ft | 80,000 sq ft | 60,000 sq ft | 120,000 sq ft
Non-riparian lots 80,000 sq ft | 120,000 sq ft same 160,000 sq ft
Minimum Lot Size: Triplex
Riparian Lots 60,000 sq ft | 120,000 sq ft| 90,000 sq ft | 160,000 sq ft
Non-riparian lots 120,000 sq ft| 160,000 sq ft same 240,000 sq ft
Lot Width — Single
Riparian Lots 100 ft 150 ft 100 ft 200 ft
Non-riparian lots 100 ft 150 ft 100ft 200 ft
Lot Width-Duplex
Riparian Lots 180 ft 225 ft 150 ft 300 ft
Non-riparian lots 265 ft 265 ft 150 ft 400 ft
Side Yard Setback 10 ft 10 ft 10 ft 10 ft

Clearly any local municipal jurisdiction may havdd#ional

standards as well.

(and usually more restrictive)

Most lakes have numerous properties that are “gratidered,” or developed prior to the

establishment of these restrictions.

unless they are identified as a threat to humahheaenvironment.

Details on shoreland standards and restrictionsaasders to “frequently asked questions”
regarding best management practices, resourcekiodton or information, and additional
assistance are provided through the Hubbard Cdumiironmental Services/Planning & Zoning
Department. Eric Buitenwerf, Environmental Sersi€ficer, Hubbard County, 301 Court
Avenue, Park Rapids, MN 56470-1483, Phone: (2182)2Z356, Fax: (218) 732-7993
Email: ebuitenwerf@co.hubbard.mn.us

Todd Township Land Use and Zoning includes the tmlling restrictions and allowances for

Portage Lake:

Todd Township hadlassified Portage Lake as a Recreational develapriaé&e. There are two
areas... on one the west end of the lake, the atiiéine middle north side, neither touching the
lake itself...that are zoned for public parks. Thstewer area is classified as a Tributary River
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Segment. Most of the area around the lake is ztore@sidential use. The south east side, from
south of 210 St. to south of the south east péititeolake, includes agricultural use.

Certain types of uses are restricted to conditiamsd permits, including bed & breakfasts,
campgrounds, day care centers greater than 14 wmldmost dwelling greater than single-
family dwellings. Prohibited activities include aatotive repair, sales, and salvage; contractor
shops; mining; peat mining; outside storage/digpd& goods greater than two months; small
engine repair, welding shop.

All Buildings must be setback 35 feet from roadhtrigf-ways of all public roads.

Continuing activities which have a strong negatisaal or auditory impact on adjacent or
nearby neighboring properties are prohibited.

Accessory buildings not attached to the principalding shall not be less than fifteen feet from
any other separate structure on the same lot. Neertiean two accessory buildings are allowed
of which only one may be a garage for the storihgehicles, including boats.

All dwellings must be at least 18 feet wide anéddoundation. There must be at least ten feet
between a manufactured home and the side lot fiadwtting property.

Permits are required for signs. There are regulasidor signage for homes and home businesses.
llluminated signs are not allowed. There are alegulations regarding temporary signs, such
as for banners, real estate, and portable signgaGa sale signs are only permitted on private

property.

Regarding occupation at one’s home: no exteriopldig of equipment, materials or goods
associated with the home occupation is allowedjoles with advertising on them are limited to
two cars, trucks or vans; no persons, other tharsqes residing on the premises, shall be
allowed as employees of the home occupation; andare than twenty percent of the living
space of the dwelling shall be used for the honceiattion.

Driveway permits are required for all new drivewaymnecting to Township roads.
Phosphorus fertilizers are prohibited unless segting indicates “phosphorus poor” soils.

Agricultural activities are permitted in rural redential areas, but must not be expanded or
intensified in these areas.

Animals and birds other than household pets makelp¢ providing that the lot area is a
minimum of two acres per animal and the use doésastitute a public nuisance.

Sewage treatment systems must comply with Hubbaudt® Individual Sewage Treatment
System Ordinance and the MPCA Minnesota Rules teh@p80.

Hubbard County Land Use Plan includes the followinggarding Portage Lake{The
Hubbard County Land Use Plan has been approvedhburdinance has been passed for it yet.)
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Hubbard County exceeds state standards regardidiyiciual Sewage Treatment Systems by
imposing a minimum vertical separation of four fieetween the septic system drainfield and
seasonal high water table, as opposed to the tfoeerequired separation. The county also
mandates a fifty-foot setback from wells.

The County plans to control development densitthenarea just north of Portage Lake to
maintain the rural character by limiting lot sizesa 2.5 to 3 acre minimum, by implementing
strong cluster development incentives, and by imeiging limitations on the locations of
commercial development.

The closest commercial development center to Pertadse will be south of the south
easternmost tip of Portage Lake.

A local wetland conservation ordinance regulates dinaining or filling of wetland areas.
Wetlands identified on the National Wetland Ingentre located on the west end of Portage
Lake and in two areas north of the lake.

Trendsaround Portage Lake have been from seasonal cdbigear round occupancy. South of
Portage Lake has been and remains agriculturaloAliere has been a trend of larger tracts of
land being platted and developed.

The area around Fisherman’s Drive (around the meddlouth side of the lake) was agricultural
land and has recently been developed for residelatis.

Russ Johnsrud, District Conservationist, USDA NaltiResources Conservation Service, Park
Rapids, MN calculated the acreage in agriculturgeuincluding tree farms) within the 1000
foot buffer zone from the lake. The acreage wdsultaed two different ways because two
different sources listed different acreages fortBge Lake. The acreage in agricultural use was
determined to be 707.3 acres using one source 88dLGcres using the other source.

The west side of the lake is classified as wetlendndeveloped, but is privately owned.

Mosthomesaround the lake are consistent with modern stadslaAlthough there are older
homes, there are no clusters of sub-standard homes.

All development around the lake is residential vgitihgle-family homes sgastewater treatment
around the lake consists solely of individual se@ystems. Laird Hensel, Hubbard County
Environmental Services, Park Rapids, MN determitlfeste were 15 non-compliant septic
systems within 1000 feet of Portage Lake, out & Adrcels counted. Non-compliant septic
system locations are: 2 on the east, 3 on thehs®ion the north, and 1 to the east of HWY 71.
Owners must comply by June 1, 2006. Hensel statddsome of these septic systems may have
become compliant already, but the inspector mayhage submitted the paperwork yet.

Regardingnatural featuresaround the lake: most lots around the lake haveemately steep
slopes to the lake. The more recently developeasdrave maintained a natural vegetative
buffer. The soil type varies. Though the area atbBortage Lake is considered a sandplain,
there are clay pockets close to the lake. Stornemdischarges need to be examined.
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Member Involvementmembers of the Lake Association have reviewedesg for variances.
An attempt will be made to establish more routitterdion to plat and variance requests, to
keep up with changes in local ordinances and ttegyatically share this information with lake
residents.

Usually the Hubbard County Environmental Servicésc® in Park Rapids, MN sends a Notice
of Public Hearing for Variance Appeal to the Portalgake Association President and makes an
effort to notify all the property owners within 5@kt of the premises concerned. There is also a
notation, “To ensure that everyone has been natifidease share this notice with any interested
property owners that may have not been notifiedhbil.” Notices usually are mailed out about

a week to 10 days before the lot viewal date arihg date.

Possible Lake Water Contaminants Information Sheet
Prepared by Zoning and Land Use Committee of Pertaake Management Plan

Two types of pollution sources:

Point source pollution comes from a specific pbk# a pipe.

Nonpoint source pollution comes from improper lamagnagement, such as
overfertilization, erosion, and sedimentation. Tglouhe amount from one
source may be small, the cumulative amounts framuwssources can
result in water quality problems.

Septic systemdJpgrades have been mandated, but proper maintensralso important.

Do not use additives in the septic system. Theyaase sludge to increase in
volume or float and result in being flushed inte train field. Some
additives may also be carcinogens.

Have the septic tank pumped once a year to ren@igsand scum. Although it
may seem costly, it can save replacing the enysteem.

Excessive water use is the most common causetaf &elure. Reduce water use
with low-volume toilets, low-flow showerheads, wagtonly full loads
of clothes and full dishwasher loads.

Other ways to keep septic system in good shapetoilst tissue that breaks up
easily when wet; don’t use the toilet as a wastgkbg eliminate the use of
garbage disposals (causes rapid buildup of soli$ ean clog pipes and
soil pores); do not put coffee grounds down thargrdispose of hazardous waste
through the twice a year collection at the recygloenter; use liquid laundry
detergent; minimize use of household chemicalscéahers, which can harm
bacterial action in the septic system.

Phosphorus:Fertilizers for lawns and gardens containing phospus (banned for lawn
fertilizer unless a soil test confirms the needdbosphorus.) Some Minnesota soils are
naturally high in phosphorus.

Phosphorus has been eliminated from laundry detesgieut not from dishwashing detergents.
Look for low-phosphate dishwasher detergents. Minteeallows 11% phosphorus by weight,
but you can get brands with less. (Electrosol tiadnge 8.7%, Electrosol powder nor more than
6.1%, Electrosol Gel 4.5%, Cascade powder has ob¥ss, Cascade Gel 4.4%, and
Palmolive gel 2%. Phosphate free products includ®&leen, Seventh Generation, Ecover or
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look on_. www.wholepeople.cdnfChlorine bleaches stains but breaks down intgtoducts
such as chloroform and dioxin, which are consideete some of the most toxibardest-to-
remove pollutants.)

Water softeners have traditionally used phosphdal3TA is a common substitute for
phosphorus, which degrades more slowly in the enment. Alternatives to phosphorus and
EDTA, which soften water without harmful impact aoelium carbonate, sodium bicarbonate,
sodium citrate, and sodium silicate.

Organic matter: a natural vegetative buffer near the shorelineuszs the amount of leaves and
other organic matter entering the lake. If theregsbuffer, leaves should be raked and disposed
of away from the lake. Vegetation that is floatregr the shoreline should be removed.

Nitrogen/nitrates:Lawns do not need as much fertilizer as many peagee Fertilizing late in
the season is the best time for encouraging heattbysystem. Simply leaving grass clippings
(not bagging clippings) provides adequate nitrogén.sandy soils, split nitrogen applications
to half the recommended amount and apply twiceuserslow release fertilizers or natural
organic nitrogen sources.

Shoreline buffer:Surface water needs buffer/filter strips along shereline to reduce and slow
runoff and to filter the runoff. Preservation arektoration of native vegetation on shorelines
and throughout the watershed provides protectioairags runoff and good iltering of runoff.
The best filter is mature woodland with full grodiedel, mid-story, and upper-story growth.
Full-height native prairie grasses along the share more effective as filters than short mowed
lawns. Diversity in plant and animal communitiebéneficial for the lake as well as providing
healthier, more disease resistant habitat. Thehwadtthe filter strip also affects filtering
capability.

Soil erosion:contains nutrients that promote excessive algaklmcteria in lakes. Natural
vegetation will prevent erosion. A berm along thersline, a slight hump in the ground near
and parallel to the shoreline, serves as an obstéelrapid and direct runoff into the lake.

Toxic chemicals:Besides limiting household chemicals or replacinity Wiodegradable
products, gasoline and motor oils should be handledpills are prevented and disposed of

properly.

Storm water runoff:Natural storm water runoff can usually be handlgdlie natural
landscape. Increased runoff can be caused by Imgigjiroads, driveways, and patios. These
changes add "hard" surfaces that are impermeablsater. Concentrations of storm water can
cause flooding, erosion, and loss of valuable watdrich otherwise would infiltrate and
recharge groundwater systems. Building sizes amd karfaces should be minimized to help
reduce the amount of runoff. Rain gardens are w tweéhandle runoff from hard surfaces to
improve filtering into the groundwater. Lawns armeop filters.

AwarenessBe aware of shoreline regulations. Before initigt@ny projects, contact the local

conservation officer. Some restrictions (which meguire permits or restrictions) are beach
sand blankets, rock riprap, seasonal docks, permbdecks, and boat ramps.
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In June 2005, the Portage Lake Association wagedwo participate in the Northwest
Minnesota Foundation’s Healthy Lakes and Riverstiaship program along with seven other
lake and river associations in Hubbard County.

Each lake association held an inclusive commuplignning/visioning session designed
to identify key community concerns, assets, oppii#s and priorities. An outcome of this
meeting was to send out a questionnaire to all &yetLake residents to help prioritize goals
and guide “Plan of Action”.

The following questions in this questionnaire wilirect the committee in developing and
prioritizing the “Plan of Action”.

1. Do you have a well? How deep is yoatl®
a. When was the last time you had the well watestée?
b. What were the test results?
2. When was the last time your septic system wapeaated?
a. If you have a holding tank, how often is it piped out?
3. Do you have a spring on your property?
a. If so, approximately where is it located on yqaroperty?
b. Has this spring been tested for chemicals?
C. When? Who did tiesting?
d. Do you have the test results?  If yes, woydd include the results

when you return the questionnaire?

4, If you fertilize on your property, do you use Oghosphorus fertilizer?
a. How often do you fertilize?
5. Do you have any old garbage dumps on your proypénat you know of? (bed springs,

appliances, lumber)

If so, where is it located on your property?
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10.

11.

Is there a buffer zone (native vegetation) betweyour buildings and the

shoreline that is left undisturbed?

If so, how wide is it?

Is there an area on your property where storrmnif takes place?

a. Where are these areas? (Gutters, drive waysnqaios or other hard

surfaces)?

b. What, if anything, have you done to slow the nfff?

Do you have any problems with erosion?

Do you use an automatic dishwasher?
Do you use phosphorus free detergent?

Do you remove floating vegetation near the stlare?
(blown in vegetation, broken off vegetation notilg plants in the water)

Are you interested in the most current lake tstaping and shore land
management practices?

a. What information would you like access to?
b. Would you attend a seminar addressing lake larejsing and shoreland
management?
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Plan of Action Questionnaire Summary

Committee members
Carol Ashley
Patti Clark
Joanne Knoblich
Linda Rogers
Jim Westra

Presented June 24, 2006

Introduction:

In June 2005, the Portage Lake Association watethvo participate in the Northwest
Minnesota Foundation’s Healthy Lakes and Riversrieaship program along with seven other
lake and river associations in Hubbard County.

Each lake association held an inclusive commuyplayning/visioning session designed
to identify key community concerns, assets, oppuaties and priorities. An outcome of this
meeting was to send out a questionnaire to albgertake residents to help prioritize goals and
guide “Plan of Action”.

A total of 103 questionnaires were sent to the@esds/property owners of Portage Lake
with 46 being returned and included included inribsults.

Review of questions and recommendations gathered Iblge survey:

Forty four of the forty six responding had a welltheir property. Four of the
respondents had no well but also did not have ageent structure on the property. Of those
who had wells: 13 were between (0 and 50 feet)e@vibetween (51 and 100 feet); and 4 were
greater than 100 feet deep. 21 property owners weable to provide well depth information.

Thirty one well owners have had theitlwested within the past ten years. One had
decaying organic material in their well which wesated with chlorine, but they did not use it
for drinking purposes. One well owner had colifggresent (1mg/100ml), treated and checked
out ok. Several well owners reported high ironteahin the well water. Several reported low
nitrate levels in their wells. Many had their vgetiésted but could only report that they passed
the safety test. Very few of the people who hair tivells tested were able to report the exact
results. Only one person was able to send in § cbwhat was tested in their well.

Thirty seven home owners have had their septiesymspected within the pas six years.
Seven new systems have been installed since ZDee responders did not have a septic
system on their property.

Out of 46 responding only one did have their septic system in compliance with the
new standards. This property owner was having dbatcted this year.

Fifteen of those responding indicated that thexehtheir holding tank pumping at least
once every five years or less.
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Three people reported that there was a naturagigspn their property. One indicated
springs along the lake shore, one on the west Etien property and the third indicated one by
their boathouse near the shore line.

Nine property owners indicated that tfeyilize their lawns but do not use fertilizerttvi
phosphorus. One of the property owners used spit@md their trees and garden plants. These
same property owners fertilized from twice a yeaas little as once during the last eighteen
years.

Only one property owner indicated that there wasldrdump ground on their property.
It was located back in the trees away from the.lake

All of the property owners who responded to thestjoenaire indicated that they left a
buffer zone between their buildings and the shotbelake. The buffer zone widths range from
as little as three to four feet up to their enkite This consisted of doing nothing with thatare
to minimum maintenance of it.

Runoff was not a major problem for the vast mayooit the responding property owners
with a few exceptions. Driveways and near buildimgere the current problem areas for them
with concern of how to use landscaping as a metfadrtailing the water movement.

Most of the properties around Portage Lake hawpsaecess to the lake from their
building sites and would like information on whaitine plants to use and how to acquire those
plants locally.

Those responding to the questionnaire who had aed their dishwasher used detergent
that had very low or no Phosphorus content.

All but one property owner who responded indicdtext they remove any floating
vegetation from the shore line and carry it awayrfithe water’s edge.

Twenty six of the forty six property owners whepended indicated they would be
interested in seminars that would present the mwsent landscaping and shore line
management practices.

The types of information requested ranged froarditure on the subjects to where to get
the appropriate plants for the buffer zone. Thegee also questions on how to; improve the
clarity of the lake, shore line plants, how to stb@ loss of shore line to general information.

Twenty two of those who responded to the questizanndicated that they would attend
a seminar that provide the information about imprguheir buffer zones, appropriate plant use,
runoff reduction practices, how to increase lakeitt and general information about current
requirements and regulations.

Several specific comments were:

1. Landscaping ideas, rain garden grants avaitademost effective types of plants
for a steep bank.
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2. If there are any rules or regulations pertainmgnimal kennels where there is
runoff into the lake or possible leeching into greund water.

3. Our property has steep bank to the lake thabiwed. | would like some natural
vegetation that would hold soil, survive hot dméis and not obstruct the view of
the lake.

4. Whether there are regulations in place for mati@ns during home construction to

minimize soil runoff.

What types of fertilizers are being applied throtilge irrigation units on the south
side of the lake?

What are the amounts of estimated chemical dmitiugh aerial application on
nearby farm fields?

Summary:

The questionnaire has indicated that we havellarefsed and educated group of
property owners who take a great deal of pridéairtlife at the lake. They show concern about
the quality of their shore line, their wells, the@ptic systems and the conditions of the lake
water.

It also reinforces the initial concepts outlinedhe Management Plan for Portage Lake
that the property owners want to do the right thitgenjoy the quality of life that is represented
in a healthy lake.

7. Managing water surface use conflicts

The goal of lake management is to ensure thatitedan continue to provide the benefits that
attract homeowners and users. However, conflicisrg uses arise almost invariably.
Successful resolution of conflicts lies in the &pibf the users to work collaboratively to arrive
at acceptable compromises.

The primary agency responsible for managing sunfester use conflicts is the Minnesota
Department of Natural Resources, Bureau of Infoionaind Education. The Boat and Water
Safety Section within the Bureau oversees surfademuse and is in charge of administering the
Water Surface Use Management (WSUM) program. Tla @fcthis program is to enhance the
recreation use, safety and enjoyment of the watdases in Minnesota and to preserve these
water resources in a way that reflects the statmisern for the protection of its natural
resources.

Within this context, any governmental unit may fotate, amend or delete controls for water
surface use by adopting an ordinance. Submit tth@ance for approval by the MDNR Boat
and Water Safety Coordinator by calling 1 (800)-8660 or (651) 296-3336. To gain approval
the ordinance must:

Where practical and feasible accommodate all coitvipatecreational uses;

Minimize adverse impacts on natural resources
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Minimize conflicts between users in a way that juleg for maximum use, safety and
enjoyment, and
Conform to the standards set in WSUM Rules.

From a practical standpoint, any community consndethis action should also consult with
their local law enforcement agency (that will ldggenforce the local ordinance) to ensure that
any restrictions can be effectively enforced.

An alternative or complementary approach is to arage education and a “community
standard” of acceptable behavior. Annual distidubdf state standards for hours of operation,
setbacks from shorelands, loon nests, swimmingsaesg®l other hazards or sensitive areas helps
create “peer pressure” to minimize the types ol that tend to lead to the most conflicts.

Portage Lake waters are used for boating, fishimgnting and swimming, all of
which produce few if any conflicts and or damagsatioreline or property. The lake is
used largely for fishing and there are few powetispget skies, and water skiers/tubers.

In the winter there are between 9 and 20 fish hewusea normal year. The lake
is used as part of a local snowmobile trail andréhare seldom any conflicts between
snowmobilers and ice fisherman.

The Hubbard County Sheriff was unable to providg sriormation relating to
vandalism or citations given and could only provigieecdotal information regarding
damage to outhouses and garbage cans at the pabtiess as well as damage to mail
boxes in that area. Greg Hensel of Hubbard Colrdyks and Recreation was able to
confirm the replacement of the outhouses and galwmns and they no longer provide
picnic tables because of vandalism.

8. Public water access

Research has shown that Minnesotans rely heavily ppblic access sites to access lakes and
rivers. A 1988 boater survey conducted by the Brsity of Minnesota showed that three-
fourths of the state’s boat owners launch a boatpatblic water access site at least once a year.
In addition, over 80 percent of boat owners repsihg public water access sites for recreation
activities other than boating.

The primary agency responsible for pubic water ss®e in Minnesota is the Minnesota
Department of Natural Resources, Trails and Watgswit. They are responsible for the
acquisition, development and management of puldiewaccess sites. The DNR either
manages them as individual units or enters int@ecative agreements with county, state, and
federal agencies, as well as local units of govemtrsuch as townships and municipalities. The
DNR’s efforts to establish and manage public wateress sites are guided by Minnesota
Statutes and established written DNR policy. Toel @f the public water access program is free
and adequate public access to all of Minnesotés #&nd river resources consistent with
recreational demand and resource capabilitiesdeigie recreation opportunities.

The Minnesota Department of Natural Resources (DINB)eries Survey notes that there is one
public access on Portage Lake:

Ownership Type Description
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County Earthen A county-owned access with an eartip is located on the south
shore.
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Summary of Visioning/Planning Session

Who? What? Where? When?

The Portage Lake visioning session was facilitdtgdwill Yliniemi on Saturday, August 27,
2005, at the Gulsvig Picnic Shelter, 20446 ForemtkFDrive, located at the southeast end of the
lake. Refreshments were enjoyed by everyone bifen@eeting and during breaks. Many nice
door prizes, donated by Portage Lake business pempd residents, were given away. We were
fortunate to receive enough non-lead fishing ludsnated by the Minnesota Office of
Environmental Assistance, in charge of lead taeiiehange, so everyone who attended received
a free non-lead fishing lure.

Twenty-nine lake residents attended, including giiant committee members. Year round
residents (26) outnumbered the seasonal residé)tsThe seasonal residents who did attend
also come up here for occasional winter weeken@gag@phically, 15 residents from the south
side of the lake attended, 12 from the north sidd 3 from the east. All people were lake
association members, except one, a long time nesidieo does not own lakeshore, but her dad
does. After the meeting, she signed up as a newziaisn member.

Most people who attended were retired, older resisle Two were over 80 years old, several in
their 70’s, and the rest were in the 50-70 age growWnly one was under 50. Most attending
residents, who are still working, live in the Twilities area. The younger, locally employed
residents with children did not attend. Severalidests had other plans, company coming,
construction projects, or work.

Residents not attending the visioning session coeddl about it in the Portage Lake 2005
Summer Newsletter and also view the Portage LaledtDeake Management Plan posted on the
association’s websitehttp://webpages.charter.net/paul-peterson/portage

Assets

As the Portage Lake Assoc. president, | utilizedhynaf the assets of our membership when |
requested donations for door prizes. | knew peayte were handcrafters, Portage business
people who could donate certain prizes, and whddcpassibly provide a place for the meeting.
The lake association was pleased with the locasibthe Gulsvig Picnic Shelter and we were
invited to use this facility again in the futureeMsulsvig, we discovered, is an excellent source
of Portage Lake History. Resident Patti Clark ob&al additional information through the
historical society, Jerry Fuller, and William Kads, a former resident of Portage. We have in
our membership many talented people: a forestergtaed college chemistry professor, a
retired college botany professor, a professionalsitian, a retired coronary care nurse, a
photographer, a candle maker, a basket maker, séwather handcrafters, woodworkers,
accomplished fishermen and hunters, gardeners amaynwith computer skills. Transplanted
from Nebraska, residents Lloyd & Linda Harless halenated printing, ink and paper for
printing the Portage Lake Newsletter every yeaesiBent Paul Peterson built the Portage Lake
Website in 2004 and maintains it free of chargesi&nt Mike Hartung, art teacher and artist,
donates a print of his every year as a door priztha annual association picnic meeting.
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Welcome:

Portage Lake Association president, Marilyn Paterswelcomed everyone and explained that
we were meeting at the edge of a tree plantatiofOgd00 Norway pines planted in 1981 by the
owners, the Gulsvig family. The purpose of the gcammittee’s gathering the lake’s residents
together was to gain input from the residents relgay concerns they had about the lake, in
order to obtain funding to benefit or improve thealth of Portage Lake.

History:

Marilyn Peterson presented the History of Portaggké and also the History of the Portage
Lake Association. Both are printed in the Introtilie/History on page 6.

Status of the Lake Message

Charlie Pieper reported that the lake is eutrophith a high phosphorus average of 50, a high
chlorophyll aaverage of 21.4 covering 8 yrs. of data. Portags h low average Secchi disk
reading of 4 feet over 19 years of data and the &®rage is 59. This is a concern as the
MPCA supports swimming only if the phosphorus ayera 35 or below. Although the MPCA
tells us that Portage has no definite trend eitbpror down in transparency, based on twenty
years of Secchi disk data, perhaps we should begdoiore to improve Portage lake water
quality. Two feet transparency and a phosphoraslireg of over 80 in August are not good.
Charlie also walked among the residents with histyse board showing and explaining the
grant committee’s “likes” as well as concerns abthg lake.

Identifying and Choosing Focus Areas:

Each group of people seated at tables was instduttievote for 3 focus areas which they were
most concerned abouthe eight focus areas to choose from were: waterlity, fisheries
management, aquatic vegetation, wildlife, exoticesges, land use and zoning, managing
water surface use conflicts, and public acce$$e three areas receiving the most votes at each
table were reported and recorded by Will Ylinienni the “flip charts”. Next, everyone was
instructed to vote 3 times for 3 top focus aread thie could realistically do something about
and could have some sign of success with measurediéis.Residents chose these three focus
areas: 1. Water Quality, 2. Land Use and Zoning, 3. Exofspecies. Next, each person was
asked to choose one focus area of particular irstete them and move to its assigned table.
Each focus group specified actions to be takehénrtext 90 days, writing down what people or
organizations needed to be contacted and why anat wbhievements we could point to if
successful.

TheWater Qualityfocus group (in an attempt to locate phosphorusses)would:

1. Identify springs for sampling within 60 days.

2. Obtain GIS maps & will coordinate with Land U&&oning group.

3. Obtain Nitrogen/Phosphorus ratio within 30 days

ThelLand Use & Zoningfocus group would:

1. Contact Steve Pachel for GIS mapping on landvagetation & underground watershed
maps.

2. Contact Planning & Zoning Commission for exigtzoning regulations for Hubbard county
& Todd township.

3. Contact MPCA for info on possible contaminants.

4. Contact Soil & Water Conservation Office for mamd building code info.
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TheExotic Speciesocus group would:

1. Contact Professional Lake Management (Patrielke®) to determine how much money will
be needed for 2006 curly leaf pondweed abatesithin 30 days)

2. Determine “suggested contribution” per contrtbufor 2006 curly leaf treatment, by
dividing total amount needed by approximate loeinof contributors. (within 30 days)
Contributions due by April 1, 2006.

3. Inform in the newsletter that residents areuieed to remove cut vegetation from the

lake in order to prevent release of phosphorusiants. (within 30 days)

4. Contact DNR (Donna Perleberg) about resultaatfve plant survey done before and after
curly leaf treatment in 2004 & 2005 on Pordgake. (within 30 days)

5. Contact Ron Craig (sign painter) about drawingplans for exotic species sign to be placed
at the Public Access in May, 2006. (withind2gs)

Visioning Session was adjourned about 4:15 pm hadémaining door prizes were given away.
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Prioritized Goals and Action Plan

The final chapter of our lake management plan sunzegmthe conclusions and priority action
we have chosen to work on at this time. Specliicédr each priority action we have down our
best to answer _(for each goal presehnted

What are the criteria for measuring success (medsas outcomes, not effort)?

What is our schedule for implementation (What ndedsappen in the next 30 days, 60
days, one-year out)?

Who is responsible for implementation or measurdr(ame names!)?

What is the budget for this action/goal?

Is this an on going action/goal, or a one-time rg#olf on-going will we require
additional funds for full implementation?

Exotic/Invasive Species Priority Actions

1.Determine estimated total cost of 2006 curly te#mical treatment up to 45 acres by
contacting Professional Lake Mgmnt.(completed B39 ®B5 by Marilyn Peterson) Outcome:
Same as in 2005-estimated total cost: $13,350--ayiamill be raised by resident contributions.

2.Determine “suggested contribution” amount peridesit.(completed by 9-30-05 by Marilyn
Peterson) Outcome: “Suggested contribution” amowas calculated to be $150/for each of
approx. 65-70 contributors to raise an additiondld$257 to add to leftover cash from 2005.
Contribution will be due by April 1, 2006. Residehave come through in the past so it is
expected that the amount needed for curly leafeabant will be raised.

3.Notify residents concerning amount of contribaitieeded.(to be completed by January
31,2006—mailing to lake residents by Marilyn Pata)&stimated mailing cost is $35.10 due to
postage increase. Ongoing—this notification is deady each treatment year.

4. Treatment of curly leaf in late May or early J@06 by Professional Lake Management.
Outcome: All residents will be measuring succegsadiicing if there is better appearance of
lake, easier navigation, fishing and water spodsazll as no surface water mats and less turion
production. Abatement program is ongoing, longrneand will require additional funds in the
future.

5.Plan and design an exotic species sign to beeplat the public access. Outcome: completed
sign wording, scene, design, colors and size b@-93by Carol Allison, Ron Craig, and
Marilyn Peterson—estimated cost --$75

6.0btain Doug Kingsley’s approval of sign contdietsaccuracy and purpose. (Outcome:
approval obtained Oct., 2005 by Marilyn Peterson)

7.0btain Greg Hensel's (Hubbard County Parks & Reation) approval of proposed sign and
discuss placement at public access by May 2006é¥Portage Lake Improvement Assoc.
(Outcome : Hensel approved the sign idea-wouldtlikeee photo-contacted by Marilyn
Peterson in Nov. 2005) Sign will be successfalké lusers are educated about invasive/exotic
species and curly leaf is not spread from Portagkel.
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Budget for the Exotic/Invasive Species Focus Group

$ 75.00-- exotic/invasive species sign—1 timeteffo

$ 35.10--postage for notifying residents of “susfge contribution” amount
$533.00-donation to the curly leaf treatment savings asto
$643.10--Total

The curly leaf abatement program will be in it8year in 2006 as it is an ongoing program and
will likely continue for several years. In thedtd, it is hoped that the amount of treatment
needed every year will gradually decrease and peshaot even treat for a year or so if the
“turion bank” is diminished. We will need additiohfunds in the future and would like to take
advantage of any possible available grants, inaigdimatch grants” we would be eligible for,
in order to give residents some financial relief.

Budget for the Land Use & Zoning Focus Group
$ 18.75 Initial research material
175.00 Information & questionnaire mailing
70.00 Seminar informational mailing
100.00 Seminar incidentals
260.00 Well Testing
$623.75 Total

Budget for the Water Quality Focus Group

$350---Lab work costs for objectives #1 & 2

$350—Materials, workshop & other associated costs fgjeotive #3
$700---Total

Portage Lake Improvement Association Budget
$2400.00----Base Grant

-_300.00----Cost of visioning session facilitator
$2100.00---to be split between the 3 focus groups

$ 643.10---Exotic/Invasive species focus group
$ 623.75---Land Use & Zoning focus group
$ 700.00---Water Quality focus group
$1966.85---Total budgeted
Extra $133 would be available for adalital expenses incurred by any of the 3 groups.
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Initiative Foundation
Grantee Action Plan and Evaluation Form

Grantee o
Organization: Portage Lake Improvement Association

Project | Ken Keller and Jerry Knoblich

Coordinator:
Phone/Email: | (Ken:weluge@northlc.com218-732-8645) ( Jernjjknob@unitelc.com218-732-7687)

Project Title:

Water Quality Improvement

Summary of Project | Test and identify sources of phosphorus in the Vedter.
(1 or 2 sentences)Research, develop, and implement a plan to impnater quality.

*Note: At least one objective should answer the quest®®a What?” What difference will your
project make in your community, in changed livesneéw skills, knowledge, behaviors, or attitudes?
Can you measure that change?

*Objective #1
(must be measurable| Determine water quality of Portage Lake.

results, not just effort

Action Plan- Action By When | Person
What steps need to be Responsible
done to achieve this | 1.Take water samples from lake. 9-30-05
Objective & Jerry Knoblich
0n90in9 Marilyn Peterson
Ken Keller
2.Continue Secchi disk readings. ongoing
Marilyn Peterson
Jerry Knoblich
3.0btain nitrogen/phosphorus ratio to 1yr. Jerry Knoblich

establish if phosphorus is the limiting agent.

Expected Result:

Results: *Please note: the remaining questions are to laelfdut at mid term (if grant exceeds
$5,000) and at end of grant period for evaluatiorppses.

Objective #1
Mid-point Result
(fill out at mid-point
ONLY if  grant
exceeds $5,000)

Objective #1 Initiative
Actual Result (to be Foundation
completed at end of use only
grant period for final

report)
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* Objective

(must be measurable
results, not just effort

Action Plan-What
steps need to be dong
to achieve this

objective:

Identify sources that contribute to high phosphdax&ls in lake.

14

This historical info will be helpful ir
establishing the future lake phosphorus tar
goal.

L
get

Action By When | Person
Responsible
1. Water testing of springs and other known Zfoyrof’ Jerry Knoblich
sources of water input to lake '
Ken Keller
2. Obtain and evaluate land use maps for 1yr. Jerry Knoblich
possible sources of phosphorus.
Ken Keller
3. Sample different areas of lake for phospharasyr.
levels. J. Knoblich
K. Keller
4. Try to get Portage L. into Tim James, MPCA,
NSF, Sedimentation Core Sampling Study|tbime table | J. Knoblich
determine historical phosphorus level of lakedf study | 7™ James
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Action Plan-What stepg 5. Check if all septic systems around lake are | 1 yr.
need to be done to now in compliance and identify those not
achieve this objective: | compliant.

Ken Keller

6. Obtain ortho (soluble ) phosphate level in lakel. yr. Jerry Knoblich

Expected Result:

Results: *Please note: the remaining questions are tollee fout at mid term (if grant exceeds $5,000
and at end of grant period for evaluation purposes.

Objective #
Mid-point Result (fill
out at mid-point ONLY
if grant exceeds $5,00Q)

Objective # Initiative Foundation
Actual Result (to be Use Only
completed at end of
grant period for final
report)

*Please copy this page for any additional objectiveeyou have that pertain to this project
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* Objective #3
(must be measurable| Identify ways to reduce high phosphorus levelsienlake.
results, not just effort

Action Plan-What Action By When | Person
steps need to be done Responsible
to achieve this 1. Try to reduce phosphorus levels by educatiorR yrs.

objective: in use of buffer strips. Portage Lake

Association

2. Try to reduce phosphorus levels by educatior? yrs.

in use of phosphorus fertilizers. Portage Lake

Association

3. Apply for a grant to reduce phosphorus levelsl yr. Jerry Knoblich
in lake. 1. Hogen Process 2. Research CWTI gen Eell:er
ue Keller

Refer to Appendix V-Clear Water
Technologies, Inc.http://cwtiusa.com/how/

Expected Result:

Results: *Please note: the remaining questions are tollee fout at mid term (if grant exceeds $5,000
and at end of grant period for evaluation purposes.

Objective #
Mid-point Result
(fill out at mid-point
ONLY if grant
exceeds $5,000)

Objective # Initiative Foundation
Actual Result (to be Use Only
completed at end of
grant period for final
report)

*Please copy this page for any additional objectiveeyou have that pertain to this project

Initiative Foundation
Grantee Action Plan and Evaluation Form

52



Grantee
Organization: | Portage Lake Improvement Association
Project | Marilyn Peterson
Coordinator:
Phone/Email: | 218-732-4760 peteport@charter.net
Project Title:

Exotic Species (curly leaf pondweed) Abatement

Summary of Project | Continue curly leaf abatement program for tieyéar in 2006.
(1 or 2 sentences)Place exotic species sign at Public Access to @dua&e users.

*Note: At least one objective should answer the quest®®o What?” What difference will your project
make in your community, in changed lives, in newlskknowledge, behaviors, or attitudes? Can you
measure that change?

*Objective #1 Plan for 2006 chemical treatment of 45 acres ofyclgaf on Portage Lake.
(must be measurable
results, not just effort

Action Plan- Action By When | Person
What steps need to be Responsible
done to achieve this | 1. Obtain cost estimate from Professional | 9-30-05 _
objective Lake Management for treating up to 45 | Done Marilyn Peterson
acres of curly leaf in 2006. (same as 2005+
$13,350)

2.Raise $10,257 as we have $3,093 left oyer-1-06 Portage Lake Assn.
from 2005 for the 2006 treatment.

3.Calculate individual contribution amount| 9-30-05
by estimating 65-70 contributors. ($150) | Done

Marilyn Peterson

4. Notify residents by mail about suggested _
contribution of $150. (postage cost-$35.1Q)Jan. 2006 | Mariyn Peterson
Done- Actual postage cost= $39.00

Expected Result:
Raising enough money to treat up to 45 acres df ¢eaf in 2006.
Results: *Please note: the remaining questions are to leel fdut at mid term (if grant exceeds $5,000)
and at end of grant period for evaluation purposes.
Objective #1
Mid-point Result
(fill out at mid-point
ONLY if  grant
exceeds $5,000)

Objective #1 Initiative
Actual Result (to be Foundation use
completed at end of only
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grant period for final
report)

* Objective # 2
(must be measurable| Prevent formation of curly leaf surface mats antbtuformation, making
results, not just effort) navigation, water recreation, and fishing easierRortage Lake.

Action Plan-What Action By When | Person
steps need to be done Responsible
to achieve this 1.Treat up to 45 acres of curly leaf at water tempday or K’Afé’:ﬁ:fiona' Lake
objective: of 55-60F to protect native weeds and before | June
turion formation. 2006
Long term
project over

several years

2. Develop a vegetation management plan for | Summer | Larry & Julie

Portage Lake. 2006 Fleisher,
Marilyn
Peterson
3.
Expected Result: Successful treatment—preventing turion productiot further spread of curly

leaf. Curly leaf surface mats will be preventedvigation, fishing and water
sports will be easier. A great decrease of cuebf vegetation blown up on
shoreline, needing cleanup and hauling away.

Vegetation management plan will be written and appd.

Results: *Please note: the remaining questions are tollee fout at mid term (if grant exceeds $5,00(
and at end of grant period for evaluation purposes.
Objective #
Mid-point Result (fill out at
mid-point ONLY if grant
exceeds $5,000)
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Objective #
Actual Result (to be

completed at end of grant

period for final report)

Initiative
Foundation Use
Only

* Objective # 3
(must be measurable
results, not just effort)

Plan exotic species sign to be placed at publi@asto educate lake users thg

Portage Lake has the exotic species curly leaf peed and to prevent its
spread to other lakes. “Watch for exotic specid3’dards for Zebra Mussels,
Eurasian watermilfoil, and curly leaf pondweed IBest will be included in

watertight box on sign.

at

Action Plan-What steps
need to be done to
achieve this objective:

Action By When | Person
Responsible
1. Design scene & wording for sign. 30 days
Done Carol Allison
Marilyn Peterson
2. Contact sign painter, Ron Craig, concerning| 30 days
cost of sign, color, size, & materials needed. | Done Carol Allson

($75)

Marilyn Peterson

3. Obtain approval of sign plans by Doug
Kingsley, DNR Fisheries.

30 days Marilyn Peterson
Done

4. Obtain county approval (Greg Hensel) of sig
plans and arrange placement of sign in 2006.

nApprovaI Marilyn Peterson
obtained-Nov
2005 Portage L.
Placement of | Assn.
sign-May

2006

Expected Result:

Sign placed at public access informing lake usieas Portage Lake has an

exotic species, making people aware we have it@take care not to spread i

—

Results: *Please note:

the remaining questions are tolled fout at mid term (if grant exceeds $5,000
and at end of grant period for evaluation purposes.

Objective #
Mid-point Result (fill
out at mid-point ONLY
if grant exceeds $5,000

Objective #

Actual Result (to be
completed at end of
grant period for final

report)

Initiative Foundation
Use Only
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*Please copy this page for any additional objectiveeyou have that pertain to this project

Initiative Foundation
Grantee Action Plan and Evaluation Form

Grantee
Organization:

Portage Lake Improvement Association

Project
Coordinator:

Jim Westra & Carol Ashley

Phone/Email:

Jim: 218-732-666(ostensphotoofidaho@yahoo.com

Carol: 218-732-9607ashleyc@uitelc.com

Project Title:

Land Use & Zoning

Summary of Project

Identify potential lake contaminants & educate lawihers about them.
(1 or 2 sentences)investigate possibility of lake contamination fragricultural practices.

*Note: At least one objective should answer the questi®o What?” What difference will your
project make in your community, in changed liveshew skills, knowledge, behaviors, or
attitudes? Can you measure that change?

*Objective #1
(must be measurable
results, not just effort

Identify potential lake contaminants and identibsgible sources.

Action Plan-
What steps need to b
done to achieve this
objective

e

Action By When | Person
Responsible

1.Research potential lake contaminants via
DNR, MPCA, University research, Extensioh2-30-
service, etc.(Done) 2005 Carol Ashley
2.Prepare written copy of contaminants and
possible sourceone) 1-28-

2006 Carol Ashley
3. Determine number of non-compliant
septic systems according to current 2/28/06 | Lynda Rogers

standards. (Done)

4

Expected Result:

Develop a base of knowledge for pursuing possditallsources of lake
contamination and for educating land owners ardhadake.

Results: *Please note: the remaining questions are to laelfdut at mid term (if grant exceeds

$5,000) and at end of grant period for evaluatiorppses.

Objective #1
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Mid-point Result
(fill out at mid-point
ONLY if  grant
exceeds $5,000)
Objective #1
Actual Result (to be
completed at end of
grant period for final
report)

Initiative
Foundatio
n use only
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* Objective
# 2 (must | Educating land owners around the lake of poteriéiké contaminants.
be measurable
results, not
just effort)

Action Plan- Action By Person

What steps When Responsible
need to be 1. Develop questionnaire for lake residentg to

done to elicit information regarding potential 2-10-

achieve this sources of contamination and to identify | 2006 Jim Westra &
objective: interest in having more information for committee

dealing with specific problems, such as
erosion control on slopes and storm draingge
management(Done)

2. Mail questionnaire and information of Spring
potential lake contaminants.

Lake Carol Ashley via
Done o Marilyn Peterson

Association

Newsletter

(Feb-March)

2006
3.Follow up on questionnaire at June
meeting of Portage L. Association. June 2006 _

Patti Clark

4. Determine interest in seminar. _
July 2006 | Joanne Knoblich

5. Plan seminar if interest is shown.

Oct. 2006 | carol Ashley
6. Hold seminar.
March )
2007 Jim Westra
Expected Greater knowledge and interest among residenthaw/s by filling out
Result: guestionnaires and by communicating with residenesto-one at the June 2006

annual meeting.

Results: *Please note: the remaining questions are tolled fout at mid term (if grant exceeds
$5,000) and at end of grant period for evaluatiorppses.

Objective
#___
Mid-point
Result (fill

out at mid-
point ONLY if
grant exceeds
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$5,000)

Objective
#___

Actual Result
(to be
completed at
end of grant
period for
final report)

Initiative Foundation Use On

*Please copy this page for any additional objectiveeyou have that pertain to this project
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* Objective #3
(must be measurable| Investigate agricultural use of land on the souttef Portage Lake as
results, not just effort) indicated by the Todd Township Zoning Plan.

Action Plan-What Action By Person
steps need to be done When Responsible
to achieve this 1.Check with Todd township to determine it
objective: agricultural use is allowed on the south sid 3238'631’
of the lake as indicated by their map of land Lynda Rogers
use.
(Done)

2. Request no additional or new agricultural

use within1000 feet of lake except as TOW?Ship ;yrt]td% |RO|?erS &
. . - . meeting as att Clar
mdl_cated for residential use. (dependent on indicatgd
findings)
3.
4,

Expected Result: Limit agricultural use within 1000 feet of lakeskor

Results: *Please note: the remaining questions are tolled fout at mid term (if grant exceeds
$5,000) and at end of grant period for evaluatiorppses.

Objective #
Mid-point Result (fill
out at mid-point
ONLY if grant
exceeds $5,000)

Objective # Initiative

Actual Result (to be Foundation Use
completed at end of Only

grant period for final

report)

*Please copy this page for any additional objectiveeyou have that pertain to this project

60



* Objective #4
(must be measurable| Investigate possible contamination from agricullyseactices.
results, not just effort

Action Plan-What Action By Person
steps need to be done When Responsible
to achieve this 1. Determine groundwater flow by locating
objective: available information. 2-28- 2006
Jim Westra
2. Spot testing of wells on the south side of
lake. August 2006
Jim Westra

3. Compile and report information.
Sept. 2006| Jim Westra

Expected Result: Determine if there is sufficient reason to pursaeestigation of
contamination of groundwater by agricultural pras.

Results: *Please note: the remaining questions are tolled fout at mid term (if grant exceeds
$5,000) and at end of grant period for evaluatiorppses.

Objective #
Mid-point Result (fill
out at mid-point
ONLY if grant
exceeds $5,000)

Objective # Initiative

Actual Result (to be Foundation Use
completed at end of Only

grant period for final

report)

*Please copy this page for any additional objectiveeyou have that pertain to this project
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Initiative Foundation
Grantee Action Plan and Evaluation Form

Grantee
Organization:

Project
Coordinator:

Phone/Email:

Project Title:

Summary of Project
(1 or 2 sentences)

*Note: At least one objective should answer the questio What?” What difference will your
project make in your community, in changed liveshew skills, knowledge, behaviors, or
attitudes? Can you measure that change?

*Objective #1
(must be measurable
results, not just effort

Action Plan- Action By When | Person
What steps need to be Responsible
done to achieve this | 1.
objective

2.

3.

4.

Expected Result:

Results: *Please note: the remaining questions are to laelfdut at mid term (if grant exceeds
$5,000) and at end of grant period for evaluatiorppses.

Objective #1
Mid-point Result
(fill out at mid-point
ONLY if  grant
exceeds $5,000)

Objective #1 Initiative
Actual Result (to be Foundatio
completed at end of n use only
grant period for final

report)
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* Objective #
(must be measurable
results, not just effort

Action Plan-What
steps need to be dong
to achieve this
objective:

Expected Result:

D

Action By Person
When Responsible

1.

2.

3.

4.

Results: *Please note: the remaining questions are tolled fout at mid term (if grant exceeds

$5,000) and at end of grant period for evaluatiorppses.

Objective #
Mid-point Result (fill
out at mid-point
ONLY if grant
exceeds $5,000)

Objective #_

Actual Result (to be
completed at end of
grant period for final

report)

Initiative
Foundation Use
Only

*Please copy this page for any additional objectiveeyou have that pertain to this project
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Appendix |
DNR Fisheries Management Plan

D.O.W. Lake
Park Rapidg Number Class 412 plan.
1 (F11H) 29-0250 | Hubbard Portage 39 410 littoral

LONG RANGE GOALS:
Maintain or improve the quality of fishing for walle by attempting to provide a population with s&ame
catch per effort (CPE) index of at least 5 per gt lift and a proportional stock density (PSD)B6fto 60.
Attempt to maintain a relative stock density (R@Dpreferred length (20") walleye of at least 15.
Walleye abundance should be balanced with abundainoeeferred forage, yellow perch, by attemptiag t
maintain a perch population with an average CPExraf at least 3 per gill net lift.
Maintain related fish communities
Protect or enhance desirable aquatic and ripaaaitdts (water quality, aquatic and riparian vegeta and
shoreline substrate).

OPERATIONAL PLANS:
Conduct special sampling, population assessmenékersurveys about every five years (2007, 201 2.
as needed to evaluate management efforts. Spgadialectrofishing may be conducted if desiralte t
evaluate natural reproduction or stocking succdswalleye, and if feasible within time and staffing
constraints.
Stock walleye fingerlings at a rate of ¥2 pound Igearal acre (205 pounds total) in even numberedry.
Consider stocking walleye fry at a rate of 1,000 lgeoral acre (410,000 total) in odd numbered rgea
evaluating survival by fall electrofishing to estite abundance of fingerlings, and stocking rearalieye
fingerlings if survival of fry does not appear adatg (seeStocking Plans Walleye fry may also be
stocked at the rate of 1,000 per littoral acre (@Q0 total) following known winter fish kills. St&ing rate,
frequency, or size of fish may be adjusted if neagsto maintain desirable levels of abundance sarel
structures of walleye and forage fishes at mininoosts.
Monitor winter levels of dissolved oxygen when citioths appear conducive for a fish kill.
Monitor winter fishing pressure by conducting akfigh house counts.
Provide free and adequate public water accessrtadg®lake.
Work with educators, groups, agencies, individuals news media to provide aquatic education
opportunities. Efforts may include presentatioresys releases, personal contacts or special projects
Provide recommendations on permit applications wikhiminimize impacts to aquatic resources asdeda
with projects in Portage Lake, its tributariesjtemnwvatershed.
Encourage, support and assist efforts of locale sta federal groups or agencies to improve wateiity,
and maintain or improve fisheries habitat in Pagtagke. Work with the Portage Lake Association to
manage the exotic curly leaf pondweed.
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MID RANGE OBJECTIVES:

Evaluate population characteristics (abundances aizd age structure, and growth) of walleye,
yellow perch, northern pike, black crappie, andegill. Continue to refine definitions of desirable
levels of abundance and size structure for managledpecies.

Continue to evaluate the extent of natural repradoomf walleye, and the contribution of stocked
walleye. Adjust stocking rates, schedule or sizésh if necessary to maintain desirable levels of

abundance and size structures of walleye and fdrslges at minimum costs.

POTENTIAL PLAN:

Conduct an angler creel and recreational use sw¥Bprtage Lake, in conjunction with other lakes
in the Park Rapids are®sUBTOTAL $ Costs depend on which lakes are involved

Inventory extent and composition of aquatic ancnign vegetation using Geographic Positioning
System (GPS), Geographic Information Systems (G#i#)ital or digitized photography. This
information could be used to monitor long-term kathirends.SUBTOTAL $ Costs would be shared

with other area lakes

Attempt to estimate stocked walleye fingerling swml’and contribution to year class strength by
marking stocked walleye with fin clips, tags, orytetracycline, recapturing marked fish during
assessments or surveys, and estimating relatiympion of stocked and non-stocked fish.

SUBTOTAL $ 5,000

Use fee title purchase or easements to protect kispawning areas or other critical habitat.
SUBTOTAL $ Costs depend on size or extent of projects

NARRATIVE: (Historical perspectives - various survegast managemergocial
considerationspresent limiting factorssurvey needdand acquisitionhabitat
development and protectippommercial fisherystocking plansother management
tools and_evaluation plafs

(see following)

FOR CENTRAL OFFICE USE ONLY

Entry Date: Year
Resurvey:

Stock Specie-Size-Number per Acre

Schedule 'Year
Beginning

Population Manipulation

YES NO Year
Primary Species Management: Secondary Species Management: |Development
Yellow perc_h, Northe_rn pike, VEe NO Year
Walleye Black crappie, Blueqill
Area Supervisor’s Signature: Date Creel or Use Survey
YES NO Year
Regional Manager’s Signature: Date Othe r:
Year
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Portage Lake is located about four miles northveéd®ark Rapids, in southwestern Hubbard County.
Portage Lake has a planimetered surface area oddrE2, a maximum depth of 17 feet, is 99% littoral
(410 acres), and has been assigned to lake clasP@%age Lake has no major inlets. A dam cositrol
the outlet of the lake, and the stream is too stoallow boat access.

PAST MANAGEMENT:
Minnesota fishing lakes can be grouped based oitasiphysical and chemical characteristics. These
groups of lakes have similar fish communities. t&ge Lake has been grouped in lake class 39.
Populations of northern pike, walleye, yellow pergumpkinseed, brown bullhead, black crappie,

bluegill, yellow bullhead, black bullhead, or whsecker generally characterized these lakes. Bowfi

may also be found in some of these lakes.

Since 1987, the fishery of Portage Lake has beenaged primarily for walleye with secondary
emphasis on northern pike, black crappie and blluegilanagement activities have consisted of:
statewide fishing regulations; a special regulat@mnorthern pike; special management for wintsin f
kills; fish stockings; fish removal; improvementarigler access and efforts to protect aquatic &iabit

From 1912 to 1945 (walleye) pike, bass, northeke psunfish and crappies were stocked in Portage
Lake. Walleyes and northern pike fry and fingey$irwere stocked sporadically from 1946 to 1958. In
1959 the lake was classified as a largemouth basBsh-walleye lake for management purposes.
Walleye fingerling stocking was recommended becafugestocking failed to produce the desired
population. Walleye fry stocking continued, howeventil 1977 when the stocking schedule was
changed to fingerlings only. Northern pike stogkimas discontinued in 1975 and natural reproduction
has maintained a high-density population. In 1881 lake was classified as a Centrarchid (Sunfish)
lake. Walleye fingerling stocking was recommended rate of %2 pound per littoral acre, and stagkin
were scheduled for alternate (even numbered) yeaaiow evaluation of natural reproduction in non-
stocked years, and to improve chance of stockiogess.

Portage Lake is very shallow and eutrophic. Thmsw®litions have lead to occasional winter fishskill
When thick layers of snow and ice cover shallovgdpictive bodies of water in the winter, sunlight
cannot penetrate. Vegetation dies and decompasex) up dissolved oxygen. If dissolved oxygen
levels decline too low it can result in a fish killhe lake was opened to liberalized fishing id8 @nd
1965 due to low oxygen levels, but there is no réadf a fish kill in those years. The lake was also
opened to liberalized fishing in 1986. Partial tenkills occurred on Portage in 1985-86, 1988-89 an
1995-96. Those winterkills affect fish abundanaed ssize structure, and appeared to be most
detrimental to largemouth bass and bluegill popatiast Winter dissolved oxygen levels are closely
monitored each year when conditions appear conddoiva fish Kill.

Declining size structure, consistent recruitmemnig dack of quality size northern pike prompted
implementation of a special regulation in 1988. affhegulation increased the possession limit of
northerns to six. It was hoped that the densitgroéll northern pike would be reduced, and growth
rates of remaining fish would improve. No improwents in size structure or growth were observed,
and the regulation was rescinded in 1994. It wéstiat anglers were not willing to harvest adahél,
small northern pike.
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Walleye Proportional Stock Density (PSD)
Portage Lake Gill Nets, 1959-2002

100

VARIOUS SURVEYS: %
Portage Lake was mapped in 1941 and remappe 80
in1969. The lake was initially surveyed in 1959 °
and resurveyed in 2002. Population assessment
were conducted in 1972, 1977, 1981, 1987, 199:
and 1997. Winterkill assessments were conduct
in the springs of 1986 and 1989. The Portage Le &
Association has been involved in the Hubbard 0 P -

County C0a||t|0n Of Lake ASSOClathnS (COLA) 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 '00 '02

lake water quality monitoring program in 1997-

2002 and lake water transparency has been

recorded through the Citizen Lake Monitoring Prag@nnually since 1986. Aerial fish house counts
have been conducted annually since 1983 to motméads in ice fishing pressure. Counts have ranged
from 3 to 44 and averaged 21.
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Mean gill net catch rates provide the best index
walleye abundance. Average gill net catch rates Walleye Catch per Effort (CPE)
walleye in Portage Lake were near the low end ef Portage Lake Gill Nets, 1959-2002
interquartile or “normal” range (1.5 to 5.8/gill then
1959 through 1981 samples (Figure 1). Abundal
increased above the high end of the normal rang
1986 and has fluctuated between 4.2 and 9.3 per \
net since then. The long range goal 5 per gillvweet )

set between the long term average artl pé&centile -\/

of historic walleye gill net catch rates from Pgea i

Walleye abundance met that goal in 1986 throu o - e
1997 samples, and was slightly lower than the goa Survey Year

2002.
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Figure 2

Proportional Stock Density (PSD) is an index of glapon size structure that measures the proportion
of stock sized (10" or larger) walleye that areasquality size of 15" or larger. In 1972 throufi81l
samples too few walleye were collected to estin®@®. In most other years the PSD of walleye has
been above a desirable range of 30-60 (FigureHigh PSDs are a reflection of a high proportion of
large fish and fewer small fish in the sample, piwd indicating low recruitment. Low PSDs are doie

a high proportion of small fish and relatively féavge fish, a less desirable condition for angldvkre
desirable mid-range PSDs indicate enough small riggiuiting into the population to provide good
fishing in the future, and enough large fish toyle good fishing now.

Relative Stock Densities measure the proportiostatk sized walleye that are also a preferredafize
20 inches or larger (RSD-P or RSD-20), or the propo that are also a memorable size of 25 inchies o
larger (RSD-M or RSD-25). The proportion of 20hmar larger walleye (RSD-P) in Portage Lake
followed a similar pattern of fluctuations as PSRSD-P was quite good in 1959, 1997 and even 2002
samples. The proportion of 25 inch or larger wal@RSD-M) has been low in all samples. The long
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range goal of 15 for RSD-P was set near the aveybgk Portage Lake samples with enough walleye to
accurately estimate size structure indices.

It has been somewhat difficult to evaluate natteptoduction of walleye and the contribution of
stocking in Portage, because there have been sp years that walleye were stocked in the lake ether
have been relatively few samples of the lake’seiighwalleye were often stocked in consecutive gear
and different sizes of walleye were occasionalbcked in the same year. In general, it appeats tha
fingerling walleye stockings are contributing sonhaivto the walleye population in Portage Lake.

Mean gill net catch rates of year classes of wallegm years stocked with fingerlings appear to be
somewhat higher (about 50%) than non-stocked ysdale same age. However, sample sizes are small
so conclusions about the effectiveness of stockingt be viewed cautiously.

Average gill net catch rates of yellow perch Yellow Perch Catch per Effort (CPE)
Portage Lake were below or near the low end Portage Lake Gill Nets, 1959-2002
the interquartile range for similar lakes (8.0 P07 e Nomal Ranger

for Lake Class 39
| —&—Yellow Perch CPE
— Long Range Goal

40.3/qgill net) from 1959 through 1977, increas
above the high end of the range in 19¢
decreased to below the normal range in 1992,
has remained very low since then (Figure 3). T
long range goal of at least 3 perch per gill nes v
set near the F5percentile of catch rates from a
samples at Portage. The average catch rate 1 .~
perch since 1992 have been below that goal. ~ %5 0 ez o 6e 68 ™ 7 T4 76 T 50 52 54 8 8 % %2 %4 % % 00 02
few perch were collected in most samples Survey Year

accurately estimate size structure indices. Wi
PSD could be estimated, it has varied but was lysleaver than the desired range of 30-60. Very few
perch have been collected that were 10 inchesrgerdaso RSD values have usually been 0. Low
numbers and small size of yellow perch in Portagé their value as a fishery for anglers. However
they are an important source of food for the lakg'edator fish species, particularly walleye and
northern pike. It is important to maintain an ag@g perch population to provide forage for theelak
predators.

Mean Number per Gill Net
=
P (o2} o] o
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‘ \

N
o
I
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Average gill net catch rates of northern pike imtBge Lake have been relatively stable, generally
fluctuating within the range typically found in slar lakes (4.6 to 11.6/gill net). Abundance was
slightly below that range in 1959, and only in 198&s abundance considerably higher than the normal
range. PSD of the northern pike population was @bove the desirable range of 30-60 in 1959
through 1986 samples, then declined below the algsirange in 1992 through 2002. The decline in
size structure of northern pike appears to be durgcteasingly favorable conditions for successful
reproduction and recruitment, and a resulting abnod of small northern pike. Proportions of 2&inc
or larger pike (RSD-P) and 34 inch or larger pR&D-M) followed a similar pattern of fluctuations a
PSD and have been lower than might be desiredciadiyan recent years. Low proportions of large
pike may be an indication of high mortality, incing angler harvest. Northern pike growth rates in
2002 were very slow compared to other similar lakes
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Average trap net catch rates probably provide #st Imdex of black crappie abundance. The average
trap net catch rate of crappie in Portage Lake ams/e the interquartile range for similar lakeS40.
5.7/trap net) in 1959, declined to the low endh&f hormal range in 1972, increased above the normal
range again in 1977 and 1981 samples, then dedineeéar the low end or below the interquartilegen
since 1981. Too few crappies were collected intnsasnples to accurately estimate population size
structure indices. When it could be estimated, Rfppears to have increased from well below a
desirable range of 30-60 in 1959 to well above dbsirable range since 1981. When it could be
estimated, the proportion of 10 inch or larger piadRSD-P) was low in 1959 through 1987 samples,
and higher in 1992 and 2002 samples.

Mean trap net catch rates also provide the besiiod bluegill abundance. Bluegill trap net catates

in Portage Lake were near the middle of the intartije range for similar lakes (2.5 to 25.0/trap) ne
1959, declined to near the low end or below themadrange from 1972 through 1997, then increased to
near the middle of the normal range again in 20080 few bluegill were collected in half the lake’s
samples to accurately estimate population sizectstrel indices. When it could be estimated, PSD of
bluegills has increased from below a desirable eaofg20-60 in 1959 to fluctuate around the top ehd
the desirable range in more recent samples. PRropsrof preferred size (8 inches or larger) blilegi
have been more stable, but generally low. No mabiersized (10 inches or larger) bluegill have ever
been sampled in Portage Lake. Growth rates of gewubluegill in 2002 were fairly fast compared to
other similar lakes, but growth rates slowed ireoldluegill.

Largemouth bass have been collected with bothngils and trap nets during the course of population
assessments and lake surveys, but those gears do aovery good job of sampling bass. Catch rates
with both gears have fluctuated widely. Catchgatéh both gears were high in 1959, declined to O
1972 and 1977 samples, appeared to increase dimnd980s, declined to 0 again in 1997, then
increased slightly in 2002. Too few bass have bmdiected in most samples to accurately estimate
population size structure indices.

Bullheads have been a concern with lake residemdstlzose interested in the lake. Gill and trap net
catch rates of yellow bullhead were quite high ¥4, but otherwise have been within or below the
normal range for similar lakes. On the other haradch rates of brown and black bullhead were quite
low through the late 1980s, then began to increase,in 2002 gill net catch rates of these two igsec
were quite high. Bullheads are tolerant of lowsdlsed oxygen and winterkill conditions. Partial
winterkills often results in increased abundancetladse species. Increased abundance of black
bullheads in particular can be indicative of euhior poorer water quality conditions.

SOCIAL CONSIDERATIONS:

Portage Lake and its fishery are an important featund recreational attraction for the Park Rapigs
and surrounding communities. The lake and itsefighhave the potential to contribute substantiedly
local and state economies. There were 85 homeastalbserved on Portage Lake during a 1997
population assessment. There were 91 homes/cadposted during the 2002 resurvey, representing a
7% increase of homes/cabins during that five yeaiod.

PRESENT LIMITING FACTORS:

Increased use and development on Portage Lake @hoh ws immediate watershed has resulted in
removal of riparian vegetation and probably inceglasontribution of nutrients to the lake. High
nutrients and shallow depths make the lake conduoivgrowth of aquatic vegetation. Degraded water

69



quality or dense growth of submerged plants couddyatively affect fish populations, reduce
recreational opportunities, and reduce the aestlptality of the lake. The exotic plant curly leaf
pondweed was first observed in Portage Lake inmite1990s. Curly leaf pondweed is a submerged
aquatic plant that begins growing much earliethm $eason than most other plants, often undecéhe i

It can become quite dense, often interfering wighifhg, swimming or other recreation. By 2002ath
spread to cover nearly 50 acres of the lake. Eemtrgegetation like bulrush provides spawning lzbit
for fish like black crappie, bluegill and largembubass. Emergent vegetation also helps stabilize
substrates, helps remove nutrients and protectelsi® from erosion. It is important to protectsth
type of vegetation.

High nutrients, shallow depths and abundant vegetatiso make Portage Lake susceptible to dissolved
oxygen depletion and fish kills. Periodic partwinter fish kills have affected abundance and size
structure of the lake’s fish populations to varyidggrees. Fish kills generally reduce abundance of
certain species or certain sizes of fish that ess tolerant of low oxygen conditions, but may leisu
increased production of fish in subsequent yeddsfortunately, the increased production may be of
undesirable fish species like bullheads if theyadole to tolerate low oxygen conditions.

Both natural reproduction/recruitment of walleyedasurvival of stocked walleye may be limited by
habitat or other fish populations. Yellow percle @an important source of food for walleye and may
influence walleye survival or growth. An abundaalleye population may negatively affect abundance
of black crappie. It appears that there is a yfagignificant inverse relationship between walleye
abundance and abundance of crappie. When wallayedance was high, crappie abundance has been
low and vice versa.

Northern pike reproduction and recruitment are l@gd by the amount of seasonally flooded
vegetation and marsh areas that provide suitalde/spg habitat. The amount of habitat in Portage
Lake for pike production appears to be more thagadte. Good recruitment of pike has resultedhin a
abundance of small fish, poor growth, and poor sizacture. A lack of older, larger size northerns
appears to be due to high mortality, probably altexf overharvest. Large northern pike can ach as
predatory control of smaller pike. Removing toony#arge pike can lead to even higher abundance of
small northerns. Previous attempts to improve hasrt pike size structure by liberalizing bag limits
were unsuccessful. Rather than harvesting moteeotmall pike, it appears that anglers continwed t
harvest the largest size northerns. Those attgraimeeting to review the Portage Lake Management
Plan suggested that efforts could be made to eeumaglers about the benefits and desirability of
selectively harvesting small northern pike and mahg larger pike. Anglers could be advised of
methods of preparing small northern pike.

Increasing numbers of bullheads may be affectiigrotish populations or interfering with angling fo
other species. Attempts to reduce bullhead numbaersther lakes by removal have generally been
unsuccessful. Too few are removed to make a radiieedifference, or the reduction may result in
stimulated production in the remaining fish. Comeomrfishermen have been contacted to harvest and
utilize bullheads at Portage, but they have nohheterested.

Increased fishing pressure and harvest in recechd#s may be affecting abundance, size, or age
structure of other game fish populations besidetham pike. Persons interested in the fishery of
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Portage Lake have particularly commented aboutcéingein abundance and size structure of crappies
and bluegills.

SURVEY NEEDS:
Fisheries surveys or assessments should be coddatcéeminimum of about every five years to monitor
population trends of managed fish species. Ifavyallfry stockings are being considered or condycted

More frequent
sampling may be necessary to determine manageneeasror better evaluate management efforts.
Complete lake surveys should be conducted reguérliPortage Lake to provide information about
physical and chemical characteristics of the lake its watershed that can be used to monitor leng t
habitat trends.

An angler creel survey should be considered foragert.ake, in conjunction with other lakes in the
Park Rapids area. A creel survey could provideztiad information on fishing pressure, catch, harves
angler characteristics, and recreational use ®Pirk Rapids area in general, and for Portage icake
particular.

The extent and composition of aquatic and ripaviegetation could be inventoried using Geographic
Positioning System (GPS), Geographic Informatiost&ys (GIS), digital or digitized photography.
This information could be used to better monitoarges in habitat, and long term habitat trends. A
mark and recapture tagging study could be undemtéBeestimate stocked walleye fry or fingerling
survival and contribution to year class streng8uch a study could be conducted by marking stocked
walleye with fin clips, tags or oxytetracycline,capturing marked fish during special sampling,
assessments or surveys, and estimating relatiympion of stocked and non-stocked fish.

LAND ACQUISITION:

Portage Lake has a county owned public access awitkearth ramp. Public access appears to be
adequate for the present. However, additional &otpiisition may be considered in the future tesgat
increased recreational demand or to ensure acdiggditr shore fishermen, elderly or disabled. yAn
improvements in access should be weighed with igatied negative effects of increased use.

Consideration should be given to acquiring propertyising cost-share programs to protect identified
spawning areas or other critical habitat from depaient or further degradation, or to improve habita
in those areas. Consideration might also be giweatquiring property or using cost-share progréms
protect marginal land and critically eroding areas,to provide vegetative buffer strips along the
lakeshore or tributaries.

HABITAT DEVELOPMENT AND PROTECTION:

Fisheries personnel will continue efforts to infoamd educate the public about the value of ripaaizdh
aquatic habitats (water quality, vegetation andssabes), and the need to protect or restore them.
Efforts of local, state or federal groups, agencesdividuals to maintain or improve water qualir
fisheries habitat in Portage Lake will continuel® encouraged, supported and assisted. Work in
protected waters permit applications will be reweew and recommendations will be provided to
minimize loss or degradation of riparian and aguatbitats. In cases of erosion, property owners
should be advised of options to protect their simes. Options may include reshaping, revegetaton

as a last resort in severe cases, rip-rap. Recadatiens can be provided on a case by case basis.
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Fisheries personnel will also work with developefsprivate land whenever possible, to provide
recommendations to minimize impacts to aquaticussss.

During a meeting to review and revise the lake rgangent plan, those interested in Portage Lake
expressed a concern about the extent of aquatietatégn, particularly submerged plants. Fisheries
personnel will continue to work with individuals groups interested in aquatic plant management.
Lakeshore property owners should be advised obéimefits of riparian and emergent aquatic vegetatio
as habitat and shoreline protection. They shoaldrxouraged to maintain existing or restore dgstio
emergent vegetation. They should be given optiorabtain access to open water or to reasonably use
lakeshore property by removing submergent vegetabat still maintain as much emergent vegetation
as possible. Lake property owners hired a commke@pplicator to chemically treat portions of
shoreline properties to control submerged vegetatio2001 and 2002. Fisheries personnel will also
continue to work with those interested in managihg exotic curly leaf pondweed by providing
information or advice, and by assisting with pesmiitn 2003, the Portage Lake Association organized
property owners to hire a commercial applicatochemically treat about 50 acres of the lake where
curly leaf was the most prevalent in addition tdwdual shorelines.

The possibility of installing an aeration systemswiscussed at the meeting to review and revise the
management plan. The relative infrequency andrggw fish kills reduces the benefits of aeration

the point where it is questionable whether benefibsild exceed costs. It was pointed out that alloc
group or agency would have to participate in ope@naand maintenance, and there didn't seem to be
enough interest. An aeration system may become imemeficial, and should be reconsidered if winter
fish kills increase in frequency or severity.

STOCKING PLANS:

Walleye fingerlings should continue to be stocked eate of %2 pound per littoral acre (205 pourdalt

in even numbered years. Walleye fry may be stockete rate of 1,000 per littoral acre (410,0G@ljo
following known winter fish kills. Recommendatioftg future changes in walleye stocking schedules,
rates, or sizes of fish will be based on resultew@uations. Walleye stocking frequency or ratmsld

be adjusted in an attempt to increase abundaneealiéye, but only if abundance of yellow perch
warrants, if other fish populations are not negdyiaffected, if growth or condition of walleye amet
jeopardized, and if walleye stockings appear tecdmributing significantly to the walleye populatio
Walleye stocking frequency or rates may be decteakevalleye stockings do not appear to be
contributing significantly to the walleye populaticor if other fish populations (particularly yellow
perch) are being negatively affected.

Although walleye fingerling stockings appear todmntributing to the walleye population in Portage
Lake, it appears that walleye fry stockings coulel successful based on physical and chemical
conditions of the lake. Fall electrofishing shoblel conducted a minimum of three years prior to any
experimental fry stocking, to establish baselininegtes of young of the year walleye abundance from
natural reproduction, and to set a goal for catétbs to define a successful fry stocking. If wadldry
stocking is attempted, fall electrofishing will lbenducted following the stocking. If goals for dat
rates of young of the year walleye are met, thestiogking will be considered successful and ndhurt
stocking will be necessary. If electrofishing tatates of young of the year do not meet goaldrghe
stocking will be considered unsuccessful, and wallingerlings will be stocked at the rate of ¥z pdu
per littoral acre yet that fall.
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EVALUATION PLANS:
Fisheries sampling information will be used to ea& population characteristics (abundance, relativ
abundance, size structure, age structure, growttoodition) of walleye, yellow perch, northern pike
largemouth bass, black crappie, bluegill, and ferbghes. Fisheries sampling information will als®
used to build a more complete database, allow ett@parisons of species' population charactesistic
over time, and might aid with evaluation of comntynnteractions. Results will be used to evaluate
and adjust management efforts, including stockinggcessary to achieve desirable levels of abucelan
and size structure for managed fish species arayéofishes at minimum costs. Complete lake surveys
will provide information about physical and chenticharacteristics of the lake and its watershed tha
can be used to monitor and evaluate long term diatioénds.

If a creel survey can be conducted at Portage Lakticular attention should be placed on detemmgini
harvest of walleye, northern pike, bass, black gia@mnd bluegill, and resulting impacts to those
populations. Such a survey could include a lateteviearly spring period to determine the extent of
black crappie and bluegill harvest during the spagmeriod, and consideration may be given to
identifying spawning areas and estimating harveshose locations. Consideration may also be given
to marking walleye, northern pike, bass, crappidgloegill in conjunction with an angler creel seywo
attempt to estimate exploitation. Results of thegler creel survey should be used to evaluate the
potential to improve abundance and size structfirmanaged species (walleye, northern pike, bass,
crappie, and bluegill) with regulation changes ¢ses, bag limits, size limits). Analysis of creel
surveys on other, similar, lakes may be used tcsiden regulation changes if funding or staffing
limitations prevent a survey being done on Portage.
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Appendix Il

Aguatic Vegetation of Portage Lake

Hubbard County, Minnesota
(DOW 29-0250-00)

August 10-11, 2004

and

May 20, 2005

Report by: Donna Perleberg

Minnesota Department of Natural Resources
Division of Ecological Services

1601 Minnesota Dr. , Brainerd, MN 56401
Phone: 218.833.8727

Fax: 218.855.5072

Email: donna.perleberg@dnr.state.mn.us

Portage Lake (29-0250-00) Hubbard Co. 2004-2005t&mpn Surveys
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Summary

Portage Lake is a shallow, nutrient rich lake ledatear Park Rapids, Minnesota.
Vegetation surveys were conducted in August 20(ssess the native aquatic plant
community and in early May 2005 to assess the rativa curly-leaf pondweed
population. These surveys provide quantitativenestes of the frequency at which the
common submerged plant species occur.

Submerged aquatic plants occur throughout thebdakare most frequent in water depths
less than 10 feet. The native plant community isidated by coontailGeratophyllum
demersur) a species tolerant of low light and high turtyidifwelve other native plant
species were found but were generally restrictedat®r depths less than 10 feet where
sufficient light is available for growth.

The non-native submerged plant, curly-leaf pondw@adamogeton crispidas been
present in Portage Lake since at least 2002. Iy sammer 2002, it formed dense
surface mats and the lake association began efaosntrol the plant through herbicide
applications. On May 20, 2005, seven percent of#maple sites contained curly-leaf
pondweed.
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Introduction ) _ Hubbard County, MN.
Portage Lake (DOW 29-0250-00) is located threesnile

north of the city of Park Rapids in Hubbard County,
Minnesota within the ecological region called the
Laurentian Mixed Forest Province (Fig. 1).

The lake lies at the northern edge of the Crow Wing
River Watershed and is one of several lakes in this
watershed where the non-native plant, curly-leaf
pondweed Potamogeton crispyidias been found (Fig.
2). Flow leaves the eastern end of Portage Lakeautjtr
a creek to Fish Hook Lake, then south through tke F
Hook River, east through the Shell River, and tteen
the Crow Wing River.
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Within the sub-watershed containing Portage Lakad luse is a mix of forested and
agricultural land. Much of the shoreline adjacenPbrtage Lake remains forested but it
has been developed for seasonal and permanergmesgl(Fig. 3.) A public boat launch
is located on the south shore.

Portage Lake is an elongated basin that with aasararea of about 412 acres. It is
shallow, with a maximum depth of 17 feet (Fig. 4).

The lake is described as eutrophic (moderate-highemts) with low water clarity as
indicated by the 2004 mean summer Secchi deptireétfeet (MPCA 2004). In recent
years, reports of mid-summer algal blooms have beemmon.

\1000100200Meters Portage Lake
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Vegetation Survey Objectives

The purpose of vegetation surveys of Portage Lak®tey describe the current aquatic
plant community including:

1) Estimate the maximum depth of rooted vegetation

2) Estimate the percent of the lake occupied byeweoegetation

3) Record the aquatic plant species that occurdariake

4) Estimate frequencies of occurrence of individspdcies

5) Develop maps of the distribution of the commpecies

The August 2004 survey assessed the native plamncmity and the survey was
repeated in May 2005 to specifically estimate thwenalance and distribution of curly-leaf
pondweed, a non-native species that reaches iksggewith in late spring.

Methods

Aquatic Vegetation Survey Methods

A Point-Intercept vegetation survey of Portage Lakes conducted on August 10 and 11,
2004 following the methodology described by MadgE399). The survey was repeated
on May 20, 2005. Sample points were establishatyusiGIS software program using a
75 meter by 75 meter grid across the lake surfaice §). A total of 303 sites were
sampled during each survey.
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Survey waypoints were created and downloaded ii@&@bal Positioning System (GPS)
receiver. The GPS unit was used to navigate thetbasach sample point. One side of
the boat was designated as the sampling area.cAtséi®, water depth was recorded in
one foot increments using a measured stick in wagpths less than eight feet and an
electronic depth finder in water depths greaten thight feet. The surveyors recorded all
plant species found within a one meter squared leasite at the pre-designated side of
the boat. A double-headed, weighted garden ratagledd to a rope was used to survey
vegetation not visible from the surface (Fig. &xurly-leaf pondweed was present at a
site, surveyors recorded whether or not it formadase mats at that site.
Nomenclature followed Crow and Hellquist (2000).u¢ber specimens were collected
for most plant species.

Data were entered into a Microsoft Access databaddrequency of occurrence was
calculated for each species as the number ofisit®hich a species occurred divided by
the total number of sample sites.

Example:

There were 303 samples sites.

In 2004, Coontail occurred in 124 of those samjpéss

Frequency of coontail in 2004 = 124/303 (*100) 9411

Frequency was calculated for the entire vegetatieel dand sampling points were also
grouped by water depth and separated into six daptbs for analysis: 0 to 3 feet, and 4
to 6 feet, 7 to 9 feet, 10 to 12 feet, 13 to 15,fand 16 feet.

Results / Discussion

The data from the August 2004 survey cannot betijreompared to the May 2005
survey data because native plant species reachommakss in late summer and the
exotic, curly-leaf pondweed reaches peak biomassdnto late spring. Lower frequency
values for native species during the May 2005 spare expected and do not necessarily
indicate that these native species have actuadlsedsed in abundance in the lake.
Similarly, curly-leaf pondweed naturally senescesriid-summer and a low frequency
value for this species in August may not be prediodf its potential growth in the
following spring. In order to compare changes itiveaspecies abundance, a survey
should be repeated in late summer. To estimategeisain curly-leaf pondweed
abundance, a survey should be repeated in spniing,tp any plant management
activities.
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Maximum depth of vegetation and percent of lake wh vegetation

In both the summer 2004 and spring 2005, vegetati®ortage Lake occurred to a
maximum depth of 15 feet. In August 2004, 56 pdrcémhe sites contained vegetation,
compared to 49 percent in May 2005 when most [@peties were still in early growth
stages. Plant growth was most abundant in watehsgle six feet and less and at least
90 percent of the sites in this zone contained tetige. Plant abundance decreased with
increasing water depth and in depths greater tRdpéit, fewer than 20 percent of the
sites contained vegetation (Fig. 7).

Number of species recorded

A total of 26 native aquatic plant species wer@reéed in Portage Lake, including 13
submerged species, five free-floating, three flupdeaved, and five emergent. In
addition, several wetland emergent plant specigs @&iso recorded (Table 1).

Two non-native aquatic plant species were docundentéhe lake. Curly-leaf pondweed
(Potamogeton crispiss an exotic, submerged aquatic plant and a dytink waterlily
(Nymphaeasp.) is a non-native floating-leaved plant.

Fewer species were found during the May 2005 sulbeerause most native species do
not reach their peak biomass until later in the mem For this reason, direct
comparisons between species abundance in May agdsfAare not useful. For example,
the fact that coontailGeratophyllum demersuymvas present in only 24 percent of the
sites in May, compared to 41 percent of the sie&ugust is most likely because it is not
fully grown in May. It does not indicate that thiamt has actually decreased in
abundance from 2004 to 2005.
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Distribution of species by water depth

The highest number of plant species was found duha August survey, in shallow
water, in depths less than four feet. In this degotfe, during August 2004, 25 native
species and the two non-native species were foiigd §). Emergent and floating-leaf
species were restricted to this shallowest deptle.zDuring the May 2005 survey, only
eight species were found in the shore to threedepth zone (Fig. 8) because most
native species had not yet begun growth. As wadptidincreased, fewer species were
found (Fig. 8).

Common submerged plant species

Because plant species differ in their habitat pegfees and reproductive strategies, some
species are better adapted to certain lake conditltan other species. Although fourteen
different submerged species were found in Portade Lonly a few species were
commonly occurring. The most common submerged plaste native species: coontail
(Ceratophyllum demersymmuskgrassGharasp.), Canada waterweell¢dea
canadensis and bushy pondweedligjas flexilig. The non-native species, curly-leaf
pondweed Potamogeton crispyisvas the fifth most common species. All other
submerged species found were native.

Coontail is the most common submerged floweringpia Minnesota and is adapted to a
broad range of lake conditions, including turbidevaCoontail is perennial and can
overwinter as a green plant under the ice and begins new growth early in the spring.
It is loosely rooted to the lake bottom and spreadsarily by stem fragmentation. In
Portage Lake, coontail dominated the submerged pammunity in August 2004 and
was found in 41 percent of the sample sites (Taplé was found throughout the lake
basin (Fig. 9) and occurred at all water depths teaximum of 15 feet. Coontail was
most common in the seven to nine feet depth zoherenit was found in 87 percent of
the sample sites (Fig. 10). In both the August g surveys, it was the most abundant
species in depths greater than six feet (Figsnti014).
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Muskgrassis a macroscopic algae that is common in manywael Minnesota lakes. It
is named for its characteristic musky odor. Becdhisespecies does not form true stems,
it is a low-growing plant, often found entirely leath the water surface where it may
form low “carpets” on the lake bottom. Muskgrasadsapted to variety of substrates and
is often the first species to invade open aredakeaf bottom where it can act as a
sediment stabilizer. In Portage Lake, muskgrasaroed in 29 percent of the sample
sites in August 2004 (Table 1). It was well distitded around the lake but was restricted
to water depths of ten feet and less (Fig. 9). Musgs was most common in depths of
six feet and less where it was the most abundadiesp in both August and May (Figs.
10 and 11).

Canada waterweedis another perennial submerged species that isspreéad

throughout Minnesota because it is adapted toiatyasf conditions. It is tolerant of low
light and prefers soft substrates. This specieoganwinter as an evergreen plant and
spreads primarily by fragments. In Portage Lake/ais present in 15 percent of the
August 2004 sample sites (Table 1). It was mosgirofibund in shallow water in depths
less than 10 feet (Fig. 9). Canada waterweed relash@aximum abundance in depths of
six feet and less (Fig. 10).

Bushy pondweeds unique because it is one of the few annual subed species in
Minnesota and must re-establishes every year femd.dt is most commonly found in
mid to late summer, following seed germination graivth. In Portage Lake, bushy
pondweed occurred in eight percent of the samfés ;1 August 2004 but was not found
during the May 2005 survey (Table 1). In August£208ushy pondweed was primarily
found along the south shore and in the shallow &adtwvest ends of the lake (Fig. 9). It
was most common in depths of three feet and ledsvas not found in depths greater
than nine feet (Fig. 10).

Curly-leaf pondweedis a non-native, submerged plant that has beeseptén

Minnesota since at least 1910 (Moyle and Hotchk®$5) and is now found in at least
700 Minnesota lakes (Invasive Species Program 2Q@g coontail and Canada
waterweed, it is perennial but it has a uniquedifele which gives it a competitive
advantage over native species. Curly-leaf

pondweed is actually dormant during late summerksgins new growth in early fall
(Fig. 12). Winter foliage is produced and continteegrow under ice (Wehrmeister and
Stuckey, 1978). Curly-leaf reaches its maximum dghow May and June, when water
temperatures are still too low for most native pgnowth. In late spring and early
summer, curly-leaf plants form structures callagitins” which are hardened stem tips
that break off and fall to the substrate. Turioe®ain dormant through the summer and
germinate into new plants in early fall (Catlingdabobson, 1985).

Curly-leaf pondweed was found in seven percenh®fRortage Lake sample sites during
the May 2005 survey (Table 1.) It was scattereduyhout about two-thirds of the lake
and was not found in the western end (Fig. 9).tBldi not reach the surface at the time
of the early spring survey but turions (overwimegrbuds) were present on some plants.
Curly-leaf was found in all water depths up to @&tf but was most common in water
depths of seven to nine feet, where it reacheghasimum frequency of 22 percent (Fig.
11).
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lllinois pondweed (Potamogeton illinoensjsandsago pondweedStuckenia pectinaja
were each found in five percent of the sites in 4gt?005 (Table 1), were widely
scattered around the lake (Fig. 9) and were réstiito depths of six feet or less (Fig.
10). All other submerged species occurred in lean five percent of the sites (Table 1).
Floating-leaf and emergent plant community

While the focus of this survey was on the submergadt community, the floating and
emergent plants of Portage Lake also provide atifish and wildlife habitat as well as
benefits such as shoreline stabilization and waggity maintenance. Common emergent
plants includewild rice (Zizania aquaticaandbulrush (Scirpus acutusand the most
common floating-leaved plant wgsllow waterlily (Nuphar variegata

The non-nativepink-flowered waterlily (Nymphaeap.) was found at scattered
locations around Portage Lake shoreline. While $pecies is not as easily transported as
some invasives, it has the potential to out-compat®&e plants and its population should
continue to be monitored.
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Monitoring changes in aquatic

plant community

Data from the 2004 and 2005
vegetation surveys can be used to
monitor annual changes in the native
and non-native plant species
composition. To analyze change in
the native plant community, this
survey should be repeated in late
summer and results compared to the
August 2004 survey. Detecting
change in the curly-leaf population
may be more complicated.

It is often impossible to know whether a declineumly-leaf is due to environmental
conditions, or due to management activities, asralination of both. Because curly-leaf
pondweed reaches peak biomass in late springjragspurvey is appropriate to estimate
its distribution and abundance in the lake. Howgwelakes such as Portage, where early
season herbicide applications occur, it is not ibbs$o survey curly-leaf pondweed
during its peak biomass. Therefore, repeat spraggtation surveys should be conducted
as close to the spring herbicide treatment dapmssible.

In general, factors that may lead to change invaand non-native aquatic plant
communities include:

» Change in water clarity

If Portage Lake clarity increases, submerged véigetanay be more common at depths
greater than 10 feet.

* Snow cover

Curly-leaf pondweed, in particular, may fluctuateabundance in response to snow
cover. Many native submerged plants also havelitigyao grow under the ice,
particulary if there is little snow cover and sghli reaches the lake bottom. In years
following low snow cover, curly-leaf and some natsubmerged plants may increase in
abundance.

» Water temperatures / length of growing season

In years with cool spring temperatures, submerdaadtg may be less abundant than in
years with early springs and prolonged warm sunuags.

 Natural fluctuation in plant species.

Many submerged plants are perennial and regrownites locations each year.

However, a few species such as wild riéeénia aquaticaand bushy pondweedli§jas
flexilis) are annuals and are dependant on the previous sead set for regeneration.

* Aquatic plant management activities

Herbicide and mechanical control of aquatic plaatis directly impact the aquatic plant
community. Monitoring these control activities daglp insure that non-target species are
not negatively impacted.
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Appendix IlI
2005 Curly Leaf Pondweed Treatment Report

Off Shore Curly Leaf Pondweed

On June 2, 2005 Professional Lake Management appli® gallons of Aquathol K to 45
acres of off shore Curly Leaf Pondweed Beds. Atithe of treatment plants were
approximately 3 feet in length. Water Temperatuaegied from 55 degrees to 64
degrees at 2 feet below the surface.

On June 17, Professional Lake Management perfosueatys of the open water
treatment areas. All areas surveyed off shore kad bontrolled with the exception of a
small patch adjacent to the public access.

ffGhore Treatment Areas

Near Shore Treatment

The near shore treatment performed on June 2, @d0%t, however, show the same
results as the offshore areas. A few of the hetinéssted properties showed a
"Resistance" to the herbicide used.

This has raised several questions as to the treatwh@ear shore treatments using
Aquathol K.

Q. Why was Aquathol K used instead of Rel@arHydrosol 1917

A. We did not use Hydrothol or Reward bessaaf several reasons.
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1. Reward will not work in colder waterdais more damaging to the native plants
as it is a broad-spectrum herbicide. Also Rewandgdo bind to organic materials in
lakes making it ineffective on target plants. Whearking near shore our props will turn
up sediment and all the Reward would bind to it.

2. Although Hydrothol is cheaper than Aquathol Kyuathol K is the protocol that the

MNDNR is using for the early season treatmevtendy Crowell and the Army Core
of Engineers have established this. In the cag®dhge Lake, as you know in the past
on our "mop ups", we use Hydrothol to obtain gokckdown. We used Aquathol K
throughout the lake to be in line with the currBiMR protocol. This does not mean that
in the future we won't be using it near shore ind&ye Lake.

Q. Is the Aquathol K treatment of curly leaf bed®pen water getting better results than
near shore in the personal frontages?

A. Yes, but not because of the product. When tigdéirge sections such as the two beds
of open water, we did see better results than tinghramaller 50 X 100 ft increments in
Portage Lake. The cause of the "failure" remairdsiawn, however, in the future we will
be approaching the individual frontages much cfifely .

Conclusions

The total Cost of the Curly Leaf Pondweed projectthe 2005 season will be 45 acres at
a cost of $280.00 per acre totaling $12,600.00repare for the next year it is
recommended to prepare for the same cost for 20dditionally, Professional Lake
Management will collect turion samples from theelas a study to see the effects of
treatments and to determine if there may be a tedum populations.
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BACKGROUND INFORMATION

Description of Portage Lake

Portage Lake is a public 412-acre lake in Hubbard County, in the state of Minnesota
managed by Professional Lake Management. The lake is located Just northwest of the
town of Park Rapids. The access site is located on the South side of the lake. The entire
lake is classified as littoral area and midsummer water clarity is sufficient to allow
submersed plant growth to the maximum depth of the lake. Portage Lake is a multi-use
lake, used for swimming, boating, water skiing, and fishing. The lake also has aesthetic
value to local residents and provides habitat for fish and wildlife. The lake supports a
sport fishery consisting of northern pike, largemouth bass, walleye and bluegill. Wildlife
known to use the lake includes muskrats, waterfowl, and wading birds.

Rationale for Managing Aquatic Vegetation

The need to manage aquatic vegetation arises when vegetation cover and biomass
become sufficiently high to disrupt the natural balance of a lake and interfere with
recreation. Excessive growth of aquatic plants interferes with nearly all forms of
recreation and causes many biological problems. Dense plant growth at the water
surface impedes exchange of gases between the air and water, thereby contributing to
nighttime dissolved oxygen depletion and large daily pH fluctuations. These conditions
are detrimental to fish and other aquatic life. Production of desirable sport fish (e.g.,
largemouth bass) is maximal at intermediate levels of plant cover and biomass.
Excessive plant cover makes it difficult for larger fish to capture smaller food fish, which
can lead to reduced production of larger piscivorous fish and to stunted populations of
small forage fish.

Exotic aquatic plants (i.e., plants that do not naturally occur in this area) often are the
cause of severe problems when they invade lakes. For example, Eurasian watermilfolil
(Myriophyllum spicatum L.) and Curly Leaf Pondweed (Potamogeton crispus) expand
rapidly to replace native vegetation and form dense monospecific beds. Compared with
most native aquatic plants, these exotic species concentrate their stems and leaves at
the water surface, interfering with recreation to a much greater extent than comparable
guantities of native plants. Highly developed lakes and those used intensively for
recreation are more susceptible to invasion and degradation by opportunistic exotic plant
species.

At moderate density levels, aquatic plants provide important benefits to the lake,
including oxygen production, invertebrate habitat and cover for small fish. Thus,
management of problem aquatic plant growth should be conducted in such a way as to
preserve desirable aquatic vegetation. Management can preserve beneficial aquatic
vegetation in a number of ways. Selective techniques control problem species with
minimal effect on desirable ones. Limiting the application of control techniques to areas
where they are needed can also preserve desirable vegetation. In general, some areas
in every lake should be set aside for little or no management in order to preserve
species that are sensitive even to selective controls.
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Previous Management of Portage Lake

Aquatic Plant Management

Prior to the initiation of aquatic plant management in 2003, exotic submersed plants
(Curly Leaf Pondweed) covered 50 acres of Portage Lake. In early May 2003,
Professional Lake Management performed surveys to determine the approximate
coverage of this exotic plant. Curly Leaf Pondweed dominated approximately 55 acres of
the littoral area. Curly Leaf Pondweed was scattered throughout the water body however
not dense enough to require treatment. On May 20, 2003 mechanical sprayer injecting 3
gallons/acre approximately one foot below the surface to off shore areas applied 152
gallons of Aquathol K. In addition, areas alongshore were also treated. On May 26, 2003
surveys of the area treated resulted in little to no topped out Curly Leaf Pondweed found.
An additional 5 acres of Curly Leaf Pondweed were treated along the north shoreline in
open water with 5 gallons of Aquathol K and to stimulate quick knockdown an additional
5 gallons of Hydrothol191 was applied. Plants were also sampled to ensure efficacy of
treatment. Cellular structure of sampled plants indicated severe cellular mutation
indicating that plants were unable to survive. On June 24, 2003 individual homeowners
with various dimensions in frontage were treated with a total of 5 gallons Hydrothol 191 ,

10 gallons of Aquathol K, 40 Ibs of copper sulfate and 10 gallons of DMA4-IVM.

MANAGEMENT RECOMMENDAT IONS

Despite isolated treatment of patches of Curly Leaf Pondweed, this plant continues to
expand, to the point that it was widespread in Portage Lake in 2003. If effective control
measures are not implemented, it will likely continue to spread. Nuisance native plants,
such as thin leaf pondweed, and broad leaf pondweed should be managed only where
absolutely necessary, such as around boat moorages, swimming areas, etc.

Goals of the Portage Lake Management Program

Reduce Curly Leaf Pondweed to the lowest practical level of Littoral Area.

.Manage native aquatic plant species to provide high quality habitat for fish and other
aquatic organisms and good bottom cover of all plant growing zones.

Vegetation Management Options

There are two management options that could be used or implemented during 2004 to
achieve the primary goals of the proposed Portage Lake management plan. Pre-
treatment monitoring is required to determine plant growth rates in May.
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Options

Option 1

The Herbicide Aguathol K could be used again at a rate of 3 gallons/ acre to Curly Leaf
Pondweed. (Same as 2003) Additionally, individual property owners may have native
vegetation managed to allow for recreational uses of Portage Lake.

Option 2

To avoid herbicide resistance, Professional Lake Management, frequently rotates the
herbicides used for aquatic plant management. Aquathol K could be used in conjunction
with Hydrothol 191 to avoid any possible treatment failure. This approach would expose
the plants to two types of endothol products. This is an old technology and could yield
longer-term control than using only Aquathol K.
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.Appendix V

How This Process Works for Lake Treatment and Wagiéer
Treatment at Low Cost

The Hogen Process creates a low cost source dflesean because free iron is created within
the system instead of being manufactured at a dadpliant.

How the Process Works within a Lake
Under anaerobic conditions in the sludge (or sedijriayer on the bottom of the lake,
specialized bacteria use oxygen from ferrites éspiration. This respiration frees up Iron to

bind with phosphorous and sulfur. These elemems$hen precipitated out of the water
column, rendering them unusable for aquatic plaowgh.

How the Process Works with Wastewater
Ferrite is added to an existing treatment systemni§ue bacteria is also added which
metabolizes the ferrite, freeing up iron to bindhaphosphorus, sulfur, and other nutrients as
well as heavy metal compounds. These insoluble comgs are precipitated out of the water
column, rendering them inactive.

As the iron is used up, more ferrite must be adddtle system. The specialized bacteria will
continue to thrive within the system and does aquire any further inoculations.

The environment created within this process promateefficient and healthy biomass that
improves settleability and sloughing.

Further Explanation on How the Process Works

In the dark, oxygen free sludge or sediments (ddipgron the type of system.), a bacterium
attaches itself to a particle of iron and begingetal on organics (BOD) at a high rate.

ANe thAa ennnializAad hantAaria fande An tha AraanttAar in tha cvictAarm it ralaacAac ~arlkhAan AiAs
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along with an impressive list of heavy metals.

Free iron binds and precipitates phosphorous alfur sy a chemical bond between iron and
phosphorous or iron and sulfur.

When Ferrous Iron [Fe+2] is oxidized by exposuraitar other oxidizing agents, lron is
converted to the Ferric state [Fe+3]. Ferric Irarihg a +3 charge will bind (or bond) with
Phosphate [PO4] having a —3 charge creating Irasptate [Fe(PO4)] which precipitates out

of the water column.

Ferrous Iron [Fe+2] will also bind with Phosphateding three +2 Irons together gives a +6
charge, which in turn binds with two Phosphatesrta —3 charge each giving a total
Phosphate charge of —6 thus the Phosphorous ippaéed out as Fe3(P0O4)2.

Under anaerobic (No oxygen present) conditionsptex sulfide bonds are slightly stronger
than ferrous phosphate bonds. Thus, excess sudfidecan and will release phosphate as an
ion, where it is available as a nutrient. Undeohgr (Oxygen present) conditions the situation
is reversed. Phosphate is removed from the watemtoand the sulfide is oxidized to sulfate
where it becomes inactive.

| Wastewater Treatment | Lake Treatment | Patents | History | Contact Us | Home |
| How The Process Works | Septic Systems |

Clear Water Technologies, Inc,
7800 Main Street N.E.
Fridley, MN 55432
Phone: 763-783-7344, Fax: 763-571-3372

Toll Free: 877-538-5787

Comments, Questions to info@cwtiusa.com
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Glossary

Aerobic: Aquatic life or chemical processes that requireptesence of oxygen.
Algal bloom: An unusual or excessive abundance of algae.
Alkalinity : Capacity of a lake to neutralize acid.

Anoxic: The absence of oxygen in a water column or lale occur near the bottom of
eutrophic lakes in the summer or under the ichéwtinter.

Benthic: The bottom zone of a lake, or bottom-dwelling librms.

Best Management PracticesA practice determined by a state agency or othtroaity as the
most effective, practicable means of preventingeducing pollution.

Bio-accumulation: Build-up of toxic substances in fish (or othefilg organism) flesh. Toxic
effects may be passed on to humans eating the fish.

Biological Oxygen Demand The amount of oxygen required by aerobic micraargms to
decompose the organic matter in sample of wateedlss a measure of the degree of water
pollution.

Buffer Zone: Undisturbed vegetation that can serve as to slown and/or retain surface water
runoff, and assimilate nutrients.

Chlorophyll a: The green pigment in plants that is essentiahtmgsynthesis.

Clean Water Partnership (CWP) Program A program created by the legislature in 1990 to
protect and improve ground water and surface watédinnesota by providing financial and
technical assistance to local units of governmemerésted in controlling nonpoint source
pollution.

Conservation Easement:A perpetual conservation easement is a legallglibgh condition
placed on a deed to restrict the types of developtat can occur on the subject property.

Cultural eutrophication : Accelerated “aging” of a lake as a result of haraativities.

Epilimnion: Deeper lakes form three distinct layers of wakaeting summertime weather. The
epilimnion is the upper layer and is characterizgavarmer and lighter water.

Eutrophication: The aging process by which lakes are fertilizeghwutrients.
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Eutrophic Lake: A nutrient-rich lake — usually shallow, “green’dawith limited oxygen in the
bottom layer of water.

Exotic Species:Any non-native species that can cause displacewfeat otherwise threaten
native communities.

Fall Turnover: In the autumn as surface water loses temperatesedre “turned under” (sink
to lower depths) by winds and changes in water idenstil the lake has a relatively uniform
distribution of temperature.

Feedlot A lot or building or a group of lots or buildingsed for the confined feeding, breeding

or holding of animals. This definition includes asespecifically designed for confinement in

which manure may accumulate or any area where dheeantration of animals is such that a

vegetative cover cannot be maintained. Lots usdddd and raise poultry are considered to be
feedlots. Pastures are not animal feedlots.

Groundwater: water found beneath the soil surface (literallfween the soil particles);
groundwater is often a primary source of rechaogakes.

Hardwater: Describes a lake with relatively high levels o$stilved minerals such as calcium
and magnesium.

Hypolimnion: The bottom layer of lake water during the summenths. The water in the
hypolimnion is denser and much colder than the miatthe upper two layers.

Impervious Surface: Pavement, asphalt, roofing materials or otherased through which
water cannot drain. The presence of imperviousases can increase the rates and speed of
runoff from an area, and prevent groundwater reghar

Internal Loading: Nutrients or pollutants entering a body of watent its sediments.

Lake Management: The process of study, assessment of problemsdetidions affecting the
maintenance of lakes as thriving ecosystems.

Littoral zone: The shallow areas (less than 15 feet in depthirat a lake’s shoreline, usually
dominated by aquatic plants. These plants produggien and provide food, shelter and
reproduction areas for fish & animal life.

Local Unit of Government: A unit of government at the township, city or atulevel.
Mesotrophic Lake: A lake that is midway in nutrient concentratiqibgetween a eutrophic and
oligotrophic lake). Characterized by periodic demhis with algae blooms or problem aquatic
vegetation.

Native SpeciesAn animal or plant species that is naturally présewl reproducing.
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Nonpoint source Polluted runoff — nutrients or pollution souraest discharged from a single
point. Common examples include runoff from feeslld¢rtilized lawns, and agricultural fields.

Nutrient: A substance that provides food or nourishmenthsas usable proteins, vitamins,
minerals or carbohydrates. Fertilizers, particylagphosphorus and nitrogen, are the most
common nutrients that contribute to lakérophicatiorand nonpoint source pollution.

Oligotrophic Lake: A relatively nutrient-poor lake, characterized dytstanding water clarity
and high levels of oxygen in the deeper waters.

Nutrient: A substance that provides food or nourishmenthsas usable proteins, vitamins,
minerals or carbohydrates. Fertilizers, particylaphosphorus and nitrogen, are the most
common nutrients that contribute to lakérophicatiorand nonpoint source pollution.

pH: The scale by which the relative acidity or basature of waters are accessed,

Photosynthesis The process by which green plants produce oxygen sunlight, water and
carbon dioxide.

Phytoplankton: Algae — the base of the lake’s food chain, ibalsoduces oxygen.

Point Sources Specific sources of nutrient or pollution disap@arto a water body, i.e., a
stormwater discharge pipe.

Riparian: The natural ecosystem or community associatell nvier or lake shoreline.
Secchi Disc:A device measuring the depth of light penetratiowater.

Sedimentation The addition of soils to lakes, which can acakerthe “aging” process by
destroying fisheries habitat, introducing soil-bdunutrients, and filling in the lake.

Spring turnover: After ice melts in the spring, warming surfacet@vasinks to mix with deeper,
colder water. At this time of year all water ie ttame temperature.

Thermocline: During summertime deeper lakes stratify by terapee to form three discrete
layers; the middle layer of lake water in knowrtlees thermocline.

Trophic Status: The level of growth or productivity of a lake aseasured by phosphorus,
content, algae abundance, and depth of light pesinetr

Watershed The surrounding land area that drains into a, laker, or river system.

Zooplankton: Microscopic animals.
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Common Biological or Chemical Abbreviations

BOD Biological Oxygen Demand

C degree(s) Celsius
cfs cubic feet per second (a common measure @bifdtow)
cfu colony forming units (a common measure of éaat concentrations)
chla Chlorophylla
cm centimeter

COD Chemical Oxygen Demand

Cond conductivity

DO dissolved oxygen

FC fecal coliform (bacteria)
ft feet

IR infrared

I liter

m meter

mg milligram

ml milliliter

NHs-N nitrogen as ammonia

NO,-NO3 nitrate-nitrogen

NTU Nephelometric Turbidity Units, standard measaf turbidity
OP Ortho-phosphorus

ppb parts per billion

ppm parts per million

SD Standard Deviation (statistical variance)

TDS total dissolved solids

TN total nitrogen

TP total phosphorus

TSI trophic status index

TSI (C) trophic status index (based on chloropayll

TSI (P) trophic status index (based on total phosys)

TSI (S) trophic status index (based on secchitil&étsparency)
TSS total suspended solids

g/l micrograms per liter

mhos/cm micromhos per centimeter, the standarduneas$ conductivity
uv Ultraviolet

102



Guide to common acronyms

State and Federal Agencies

BWSR Board of Soil & Water

COE U.S. Army Corps of Engineers

CRP Conservation Reserve Program - A federal gowent conservation program
DNR Department of Natural Resources

DOJ United States Department of Justice

DOT Department of Transportation

DTED Department of Trade and Economic Development
EPA U.S. Environmental Protection Agency

EQB MN Environmental Quality Board

ICOLA Hubbard Coalition of Lake Associations

LCMR Legislative Commission on Minnesota Resources
MDH Minnesota Department of Health

MHB Mississippi Headwaters Board

MPCA Minnesota Pollution Control Agency

NRCS Natural Resource Conservation Service

OEA MN Office of Environmental Assistance

OSHA Occupational Safety and Health Administration
RIM Reinvest In Minnesota - a State of Minnesotang§&rvation Program
SCS Soil Conservation Service

SWCD Soil & Water Conservation District

USDA United States Department of Agriculture

USGS United States Geological Survey

USFWS United States Fish & Wildlife Service

Regional, watershed, community development, tradd advocacy groups

AMC Association of Minnesota Counties
APA American Planning Association
COLA Coalition of Lake Associations

IF Initiative Foundation

LMC League of Minnesota Cities

MAT Minnesota Association of Townships
MLA Minnesota Lakes Association

MSBA Minnesota School Board Association
MCIT Minnesota Counties Insurance Trust
Mid-MnMA Mid-Minnesota Association of Builders
MLA Minnesota Lakes Association

MnSCU Minnesota State Colleges and Universities
RCM Rivers Council of Minnesota

TIF Tax Increment Financing
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Codes and Regulations
103B.301 The Minnesota law that regulates non-matrtoty water plans

ADA American Disabilities Act

B&B Bed and Breakfast

BOA Board of Adjustment

Chapter 70/80 Individual Sewage Treatment Standards
CIC Plat Common Interest Community Plat

Class V Class Five “Injection” well; any well whichceives discharge
CSAH County State Aid Highway

CUP Conditional Use Permit

CWA Clean Water Act

EAW Environmental Assessment Worksheet

EIS Environmental Impact Statement

EOA Equal Opportunity Act

FOIA Freedom of Information Act

GD General Development (lake)

GLAR Greater Lakes Area Association of Realtors
IAQ Indoor Air Quality

ISTS Individual Sewage Treatment System

LMP Lake Management Plan

LQG Large Quantity Generator (of hazardous waste)
MAP Minnesota Assistance Program

OHW Ordinary High Water

PUD Planned Unit Development

RD Rural Development (lake)

ROD Record of Decision

ROW Right-of-Way

SBC State Building Code

SDWA Safe Drinking Water Act

SF Square feet

SIZz Shoreland Impact Zone

SQG Small Quantity Generator (of hazardous waste)
SWMP Stormwater Management Plan

UBC Universal Building Code
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