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INTRODUCTION

1.1  Site Description

The JeffersofGerman Chain (JGC) consists of five interconnected lake basins that
comprise a total surface area of more than 3,000 acres, making it the largest lake system in
south central Minnesota. Despite the relatively large size of this chain of, ldleewatershed
that drains into the JGC is relatively small (15,167 acres) and is dominated by agricultural land
use. Thavatershed to lake surface area ratio of the JGC is 5:1; the small watershed to surface
area ratio suggests that the JGC has a graatar average potential for restoration. Lakes with
ratios greater than 10:1 are more likely to have a greater amount of nutrients and sediments
draining into them, making restoration more difficult (Pers. Comm. Tim Hoyman, Certified Lake
Manager, Onterrd LC). Both German and Jefferson Lake (comprised of West Jefferson, Middle
Jefferson, East Jefferson, and Swedes Bay) are relatively shallow; 81% of Jefferson Lake is within
the littoral zone while 58% of Germaake falls within the littoral areéless tha 15 feet deep)
The JGC is located in Le Sueur Cqufigure 1.1A)lBfive of the lake basins of the JGC were
placedonthesi 1S 2F aAyySaz2ilQa ono 6RO fA&l 2F AYL
basins were identified fompairment of aquaticecreation West Jefferson Lake, East Jefferson
Lake, and German Lake serve as major swimming, boating, and angling hotspots; public
accesses are located on all three lake basins. Middle Jefferson Lake and Swedes Bay are both
100% littoral; public accese these water bodies is only possible through connections with East
Jefferson Lake. An abundance of macrophyte growth, (primarily-afypondweed) severely
limits the amount of aquatic recreation that takes place on these ba¥uaser quality on each
basin of the JGC does not meet Minnesota standards set forth for lakes in the North Central
Hardwood Forest (NCHF) ecoregion; therefore, the lake basins of the JGC are not supportive of
aguatic recreation.

The Water Resources Center (WRC) at Minnesati® &tniversity, Mankato (MSUM)
has completed a Total Maximum Daily Load (TMDL) study in coordination with the Minnesota
Pollution Control Agency to enumerateet total phosphorus reductions needéar the JGC to
meet NCHFstandards. These standards areagcordance with the section 303 (d) of the Clean
Water Act.

This implementation plan represents the final step of the TMDL prdodgsnnesota
the goal of the implementation plan is to document the activities necessary to successfully
reduce phosphorudading. The implementation plan will use findings from the TMDL study
conducted on the JGC to guide the decision making process. Results from the TMDL study have
identified the largest sources phosphorugo the JGCthis plan vl outline the necessar
steps,Potential Contributorsand timeline in which a reduction of phosphorus should occur.



ii.) Cannon River Watershed
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Figure 1.1 AGeographical location of the Mississippi River Basin (i), Cannon River Watershed(ii)
and Jefferson German Chain Watershed.(iii).

2.0TMDL Summary

The TMDL fothe JGQvas apportioned between the waste load allocation (WItiAg
load allocation (LAland a margin of safetiffthere are no waste water treatment facilities or
industrial areas that lie within the JGC watershed. Theal@@s surrounding watershed are
not considered a part of a MS4 community under any condiiod therefore haveno WLA
loading under the MS4 categoryhere are no wastewater treatment facilities or industrial
facilities with permitted TP limits in th&GC watershed. In this TMDL, the loading value
attributed to wastewater treatment facilities and/or industrial facilities was asbto zero A
review of all permits over a 10 year period only revealed several permitted feedlots; havaever
direct nutrient load cannot be assigned to feedlots. In order to avoid a zero allocation for
construction, &.104% estimatevas used to account for loading from constructiéers.

Gomm. Mike Trojan Stormwater ProgranMPCA). The 0.104% estimate assumes that no more
than 0.104% of the total watershed (approximately 20 acres) will ever be under permitted
construction at one time.

The load allocation can be subdivided into the following contributing sources: natural
background nutrient loading, nutrient loading fromomitored surface water inflow sites (JG6,
JG7, JG8, and JG9), internal nutrient loading, overland runoff from the watershed, failing
subsurface sewer treatment systems, and atmospheric loading.

For the purposes of this TMDL, an explicit 10% MOS wagesklddsing the explicit
10% does not allocate any of the available loading capacity. Instead, the 10% MOS was used in
modeling the standard Hake TP concentration, meaning that @§/L (40¢ 10%) was the value




used in this modédior the three deep lakdasins (West Jefferson, East Jefferson, and German

Lake) and 54 ug/L (6D0%) was the value used for the two shallow lake basins (Swedes Bay and
Middle JeffersonLaké) ¢ KS at /! dzaSa GKS GSNY GSELX AOAG &
goals that aredwer than the required ecoregion standard. A 10% MOS accounts for the

uncertainty that the allocations set forth in this TMDL will resuthim basins of the JGC

meeting the required water quality standards.

2.1 PHOSPHORUS LONBSOURCES BY BASIN

All data observed fronrmonitored and noAmonitored surface watemnflow sites, land use
valueswatershed sizelake morphometry, precipitation/evaporation rates, and observed in
lake water quality conditions were used to develop the BATHTUB model. Resuoitthis

model were used to estimate the total current daily load as well as the total maximum daily
load that would allow each basin to meet standards set forth for the NCHF ecoregion. Loading
of nutrients from external sources was not great enough to aatdor the observed water

guality conditions on every lakeabin.Therefore, the remediation of the JGC will likely entail a
reduction in nutrient sources from both internal and external sourcBse proceeding

paragraphs will highlight the largest soascof nutrients to each lake basin.

2.1 AWest Jefferson Lake
West Jefferson Lake TP Load by Source
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West Jefferson Lake has a small watershed (1,035 acres), no upstream lakes or direct streams
enter West Jefferson Lake. Therefore, any contributions from the watershefticemeoverland

flow or from tile lines/stormwater sewers. Internal loag@ears to bean important nutrient

source as well.



2.1 B.Middle Jefferson Lake
Middle Jefferson Lake TP Load By Source
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Middle Jefferson Lake has a small watershed (1,765 aanek)ding Middle Jefferson Lake

itself. Despite the relatively small size of the watershed, contributions of TP from the watershed
(primarily from JG9) ararge.Internal loading also contributes a large portion of the nutrient

load to Middle Jefferson ka. The restoration of Middle Jefferson Lake will require reductions
from both internal and external sources.

Swedes Bay
Swedes Bay TP Load By Source
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Swedes Bay has a large watershed (5&eres); including Swedes Bay. Contributions from the
watershed occur mainly through surface inflow from the ditches that pass through monitoring
locations JG6 and JG8. These two streams @886 of the 5,454 (73%) acres that drain into
Swedes Bay and ntributed over 20% of the TP load to Swedes Baternal loading
contributesthe largest portion of the nutrient load tdSwedes BayContributions from curly



leaf pondweed senescence and loading from lake sediments during periods of intermittent
stratification are likely the driving internal nutrient factors.

East Jefferson Lake

East Jefferson TP Load by Source
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East Jefferson Lake has a small watershed (1,683.93 acres); including East Jefferson Lake.
Contributions from the watershed occur only through overland fmvirom tile lines and sewer
systems as no direct surface water location flows directly into East Jefferson Lake. Middle
Jefferson Lake and Swedes Bay both outlet to East Jefferson Lake and consexunriiyte

to the overall water quality of East Jeféen Lake. Inflow from Swedes Bay is the predominant
external nutrient source to Swedes Bay, representing 36% of the TP load to East Jefferson Lake.
Internal loadingonce agaircontributes the largest portion of the nutrient load East Jefferson

Lake Cantributions from curlyleaf pondweed senescence and loading from lake sediments
duringperiods of mixing following periods of thermal stratificatiare likely the driving internal
nutrient factors.

German Lake

German Lake TP Load by Source
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German Lake has the secoladgest watershed behind Swedes Bay at 3,88k6s including
GermanLakeitself. Contritutions from the watershed occur directly from the ditch at
monitoring location JG7 and non directly from overland flow and stormwater sewers located
throughout thewatershed.Additionally, inflow from East Jefferson Lake contributed 14.7% of
the total nutrient load to German Lakénflow fromthe ditch passing through monitoring
location JGTs the predominant nutrient source t8erman Lake. This ditch contribut88.3%

of the TP load t@&ermanLake. Internal loadingontributed31.2% of the TP load to German
Lake Contributions from curieaf pondweed senescence and loading from lake sediments
during periods of mixing following periods of thermal stratification lgkely the driving internal
nutrient factors.

2.2 Required Phosphorus Load Reductions

Calculations of the waste load and load allocations were based on standards set forth for both
shallow lakes and deep lakes within the North Central Hardwood Forestdgtan. Results from
these calculations indicate thatGi.8% reduction in the TP load would be required in West
Jefferson Lake, 71.4% in Middle Jefferson Lake, 85.4% in Swedé4.B4yin East Jefferson,

and a 5% reduction in German Lak€able 2.4).

2.2.1 Allocations

The JGC and its surrounding watershed are not considered part of a MS4 community under any
conditions, and therefore have no WLA loading under the MS4 cateddttyough stormwater
runoff at construction sites that do not haweelequate runoff controls can be significant sources
of sediment and nutrients on a per acre basis (MPCA Stormwater web page, KIGUGA,

records indicate that no permitted construction permits have been issued in the past 10 years.
A review of all perm# over a 10 year period only realed several permitted feedlotéowever

a direct nutrient load cannot be assigned to feedlots. In order to avoid a zero allocation for
construction, we will use a 0.104% estimate, assuming that no more than 0.104%tofahe
watershed (approximately 15.77 acres) will ever be under permitted construction at one time.
Theconstruction stormwater is then consideréd104% of the total waste load allocation.

Within each of the watersheds of the impaired reaches, all paeiifacilities are listed and
mapped within the areaThe load allocation in this study includes all contributions from:

natural background sources, TMDL monitored inflow locations, internal loading, urban and
residential sources, failing septic systemsdatmospheic loading.

Table 2.4 Alotal phosphorus wasteload, load allocation, and TMDL daily and annual loads.

Lake Wasteload Load Allocation (TP) Margin of | Total Phosphorus

Allocation (TP) Safety TMDL

(Ibs/day) | (Ibslyr) | (Ibs/day) | (Ibs/yr) | (Ibs/day) | (Ibs/day) | (Ibs/yr)
West Jefferson | 0.00008 | 0.03 0.8018 292.66 | Explicit 0.80 293
Middle Jefferson | 0.00156 | 0.5694 | 1.498 546.93 | Explicit 15 547.63
Swedes Bay 0.00294 | 1.07 2.832 1,033.7 | Explicit 2.83 1,033.53
East Jefferson 0.0034 |1.24 3.277 1,196 Explicit 3.28 1,196.01
German Lake 0.00522 | 1.91 5.015 1,830.48| Explicit 5.02 1,831.6




Table 2.4 B: Current daily TP load and reduction needed to meet TMDL load seperated by the major sources within

each lake basin.

Lake Allocation Source Current TP Load TMDL TP Load Reduction
(Ib/day) (Ibfyr) | (Ib/day) | (Ib/yr) | Needed
(Iblyr) (%)
West Wasteload | Construction 0.00088 | 0.32 0.00088 | 0.03 0
Jefferson [ pad Watershed 0.266 97.23 |0215 |786 |18.62
Lake (Nonpoint flow) (19.15%)
Agriculture 0.086 31.46 | 0.066 2422 | 7.24
Developed 0.1356 49.49 | 0.104 38.107 | 11.383
Forest 0.003 1.12 0.003 1.12 0
Pasture/Hay 0.038 13.87 | 0.038 1387 |0
Wetland 0.0035 1.289 |0.0035 |1.289 |0
Internal Load 1.55 565.93 | 0.3098 | 113.09 | 452.83
(80%)
Atmospheric 0.321 117.07 | 0.3207 |117.07 | O
(Precipitation)
Total Load 2.1378 78055 | 0.8464 | 30879 | 47145
(60.39%)
Middle Wasteload | (Construction) 0.00159 | 0.5675 | 0.00159 | 0.5675 | O
Jefferson || oad Watershed 1.32 123.11 [ 0.1679 |61.288 | 61.288
Lake (Nonpoint flow) (50.2%)
Agriculture 0.18375 | 67.07 | 0.079 28.84 | 38.23
(57%)
Developed 0.113 41.42 |0.0488 | 17.81 | 23.61
(57%)
Forest 0.0056 2.048 | 0.0056 |2.048 |0
Pasture/Hay 0.0319 11.67 |0.0319 |1167 |O
Wetland 0.0024 0.8872 | 0.0024 | 0.8872 | 0
TMDLMonitored | 1.63 826.51 | 0.8377 | 305.78 | 520.73
Inflow (JG9) (63%)
West Jefferson | 0.0417 1521 |0.0417 |1521 | O
Outflow
Internal Load 1.79 807.33 | 0 0 807.33
(100%)
Atmospheric 0.322 177.69 | 04868 | 177.69 |0
(Precipitation)
Total Load 5.342 1,949.9| 1.534 559.97 | 1,389.348

(71.28%)




Lake Allocation Source Current TP Load | TMDL TP Load Reduction
(Ib/day) | (Ib/yr) | (Ib/day) (Ib/yr) Needed
(Ib/yr) (%)
Swedes | Wasteload | (Construction) 0.00179| 0.653 | 0.00179 |0.653 |0
Bay Load Watershed 0.4898 | 179.73 | 0.3346 92.96 | 86.77
(Nonpoint flow) (48%)
Agriculture 0.2519 | 91.95 | 0.0806 29.42 | 62.53
(68%)
Developed 0.0976 | 35.64 | 0.0312 11.40 | 24.24
(68%)
Forest 0.0227 | 8.288 | 0.0227 8.288 |0
Pasture/Hay 0.0101 | 3.692 |0.0101 3692 |0
Wetland 0.0141 |5.162 |0.0141 5.162 |0
TMDL Monitored| 0.584 213.19 | 0.2102 76.748 | 136.4
Inflow (JG8) (64%)
TMDL Monitored| 2.503 913.59 | 0.9011 32889 | 584.66
Inflow (JG6) (64%)
Internal Load 10.02 3658.4 | 0 0 (3,658.4)
(100%)
Atmospheric 0.361 131.62 | 0.36 1316 |0
(Precipitation)
Total Load 13.96 5,097.1 | 1.808 630.85 | 4,466.33
8 (85.4%)
East Wasteload | (Construction) 0.0034 | 1.24 0.0034 | 1.24 0
Jefferson || pad Watershed 0421 |[153.7 [0.335 |122.13 |3157
Lake (Nonpoint flow) (53.35%)
Agriculture 0.1323 | 48.274 | 0.1018 | 37.17 11.104
(23%)
Developed 0.2417 | 88.206 | 0.1861 | 67.92 20.286
(23%)
Forest 0.0227 |8.288 | 0.0227 | 8.288 0
Pasture/Hay 0.0108 | 3.6924 | 0.0108 | 3.6924 0
Wetland 0.0141 |5.162 |0.0141 |5.162 0
Swedes Bay 3.236 1,181.5| 2.363 862.46 318.99
Ouflow (27%)
Middle Jefferson | 0.077 28.22 | 0.056 206 7.62
Lake Outflow (27%)
Internal Load 4773 1,742.3| 0 0 1,742.3
(100%)
Atmospheric 0.474 173.06 | 0.474 173.06 0
(Precipitation)
Total Load 8.984 3,280.3| 3.23 1,179.49 | 2,100.49
(61.3%)




Lake Allocation Source Current TP Load | TMDL TP Load Reduction
(Ib/day) | (Ib/yr) | (Ib/day) | (Iblyr) Needed
(Ib/yr) (%)
German | Wasteload | (Construction) 0.0373 | 1.361 | 0.0373 |1.361 0
Lake Load Watershed 0.522 190.48 | 2.47 147.93 42.55
(Nonpoint flow) (30%)
Agriculture 0.1596 | 58.266 | 0.0957 | 34.9596 | 23.306
(40%)
Developed 0.1322 | 48.249 | 0.0793 | 28.9494 | 19.299
(40%)
Forest 0.0223 | 8.125 |0.0223 |8.125 0
Pasture/Hay 0.1966 | 71.755 | 0.1966 | 71.755 0
Wetland 0.1131 | 4.1309 | 0.1131 | 4.1309 0
TMDL Monitored| 2.79 1,019.4| 1.35 672.85 346.55
Inflow (JG7) (66.3%)
East Jefferson 1.069 390.44 | 0.706 257.7 132.74
Lake Outflow (76.1%)
Atmospheric 0.627 228.84 | 0.627 228.84 0
(Precipitation)
Internal Load 1.03 376.8 |0 0 376.8
(100%)
Total Load 6.048 2,207.3| 5.027 1,308.7 | 898.64
(40.7%)

3.0 Implementation Plan

3.1 Approach to JeffersorGerman Restoration

The restoration practices set forth within this implementation ptam be broken down into
two main focalpoints. Firstexternal sources will be targeted by focusimgaseas within the
watershed(Figure 3.1jhat are contributing a disproportionate amount of the tofathosphorus
budget.These areas will be identified using all available dal& second focal area for this
study will be controlling internal sourc@seach lake basin on the JGR&sults from an aquatic
plant pointintercept surveyhave identified large monoculture stands of culyaf pondweed.
Furthermore results from inlake water quality samplesollectedfrom the hypolimnion have
identified two potentially largeinternal nutrient sourcesAn improvement in the water quality
of the lakes upstream (Wesdkefferson Middle Jefferson Swede®Bay) will subsequently
improve the water quality of the downstream lakes (E#sfferson German). Furthermorehe
0 KNBS & dzLJaall eduireargendtrierit i@ductions ; therefore, it is likely that the
downstream lakes will not be able to reach water quality goals until improvements are made to
these upstream lakeS.he implementation plan was separatedlaie basin, thereby
accounting for the greatest sources of nutrients to each basin.
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Figure 3.1. Surface water monitoring locations within di@Gvatershed included inflow sites
JG6, JG7, JG8, and JG9 and outflow site J&idke water quality monitoring locations
included JG1, JG2, JG3, JG4, and JG5.

3.1. A Load Reduction Implementation Actions

¢tKS WSTFSNRER2Y DSNXIY [/ KFEAY [F1S !aa20Al0A2Y
Environmental services will work togethto implement the necessary implementation efforts.

The actions of this implementation plan can be subdivided into several groups by the source
they are meant to reduce. The first set of actions are designed to reduce loading from external
sources and iclude actions to reduce loading from the ditch systems at monitoring locations

JG6, JG7, JG8, and JG9, as well as specific BMPs designed to address loading from agricultural
and developed land uses. The second set of actions are designed to reduce foaing

internal and or neasshore sources. This set of actions includes specific plans to address

nutrient loading from curlfeaf pondweed and/or sediment. In addition to reducing

contributions from these internal sources, this plan will attempt teestaldish native

macrophytes that will compete with algae for available nutrients.

Actions identified for reducing loading from the ditch system #G6include
1 Restoring wetland acreage (potentially up to 28 acres) adjacent to the ditch
system at JG6.
Actions identified for reducing loading from the ditch system atd{aclude:
1 Restoring wetland acreage (potentially up to 258 acres) adjacent to the ditch
system at JG7.

0



Actions identified for reducing loading from the ditch system #&8nclude:

1 Restoring wetland acreage (potentially up to 43 acres) adjacent to the ditch
system at JG8.

Actions identified for reducing loading from the ditch system #&9nclude

1 Restoring wetland acreage (potentially up to 9 acres) adjacent to the ditch
system & JGO.

1 Work with landowners to convert the ditdlor a portion of the ditch) at
monitoring location JG9 to a two staged ditch design.

Actions identified for reducing loadingrom agricultural lands:

1 Reduce contributions from tile lines by implementiByIPs including closed
intakes, rock tile intakes, filter strips, and crop residue management.

1 Identify and target highly erodible lands, promote BMtesraces, and
consenation practices (ndill farming) in these areas. Convert a portion of these
highlyerodible lands to native prairies and grasslands.

1 Promote nutrient management, crop residue management, and any other
nutrient reducing best managemeipiractice to producers within the watershed.

Actions identified for reducing loadinfrom developed lands:

1 Identifylakeshore property owners that are Nimg to install and maintain rain
gardens. Install a minimum of 40 rain gardens within the watershed.

1 Removal of leaf litter from lawns and roadways located adjacetttéalGCThe
removal of leaf litter should include a proper plan for transport and disposal of

the material outside of the watershed. This may include contracting with a street

sweeper to remove leaves and other debris from roadways that batoedGC.

1 Reduction of excedawn fertilizers and installation of shoreline buffers. Address
properties that were identified during the flyover study as Amwint sources of
nutrients.

1 Under a grant from MPCA, Le Sueur County has hired Wenck Associates who will

be conducting a voluntargeptic systemnventory of landowners within the
watershed. All septic systems that are identifiedkasng imminent health
threats will be upgraded ithin 10 monthsof the date of thecompliance
inspection. All noamminent health threats will be upgraded within five years of
the date of the compliance inspection. Landaws will be encouraged to take
advantage of this inventory.

1 A large number of ston water culverts are located on East Jefferson Lake.
Water quality sampleshould be collectefrom these culvertand tile lineslt is
recommended that the JGCLA work with county and state agencies to redirect
storm water through rain gardens or treatment ponloisfore directly entering
East Jefferson Lake.

Actions identified for reducing loadingrom internal/near shore sources

1 Based on the analysis of CLP samples collected from the JGC, the mechanical
harvest of CLP from the JGC during May has the potential to remove a large
amount of phosphorus (Joe Pallardy, Thesis findings). Coordination with the



MDNR is critical in this tagls a permit must be obtained to conduct mechanical
harvesting. Grants may be available for assistance.

1 Reestablishnativeemergentand submergenvegetation along 15% of shoreline
of each lake basin. With the exception of German Lake, a majority of the
JeffersonGerman Chain isompletely devoid of emergent vegetation; therefore,
sedimentnear shore isnore likely to be disturbedia wave action or through
bio-turbation from fish(mainly carp).

1 Determinethe feasibility of alum treatments. If feasiblegsign an alum
treatmentthat will reduce internal phosphorus loadingxpanca citizen lake
monitoring progranto collect water quality samples to test for effectiveness of
alum treatments.

1 The entire Swedes Bay basin is less than 6 feet deep; therefdrapaown has
the potential to affect a large portion of the basin. Drawing down Swedes Bay
would help to reestablish emergent vegetation along the shoreline and help to
control rough fish and curieaf.

1 Reduce the number of waterfowl (white pelicans, double crested cormorants,
Canadian geese) by 50% on Swedes Bay.

Table 3.1. AEstimated Total Phosphori®ad Reduction from Proposed Actions by 2020.

Lake In-Lake TP | Load Redction | Total Estimated Additional Load
Concentration Goal Load Reduction | Reduction Required
Standard (Ibs TP By 2020 From Proposed to Meet Goal
(ug/L) Projects
(Ibs TP By 2020)
West Jefferson Lake 40 471 570 (w/Alum) None
470 (w/o Alum)
Middle Jefferson Lake 60 1,389 1,767 None
Swedes Bay 60 4,466 3,921 545
East Jefferson Lake 40 2,100 1,714 386
German Lake 40 899 984 None

3.2 West Jefferson Lake

3.2. A. External Sources

3.2.A.1 Reduce loading fromeveloped land uses
Task 1Rain Gardensinstallrain gardenga goal of at least 5yithin the West
Jefferson Lake watershedhe JeffersorGerman Lake Association (JGGL@#Y)Ild be a
good leader for this type of activity

Current ConditionsThere are multiple properties around West Jefferson Lake that
showed evidence of excess lawn fertilization and/or lacked a sufficient vegetative
buffer.



1.) Potential ContributorsPrivate landowners, Le Sueur Coubgpartment of

Environmental Services (DES), the Le Sueur County Soil and Water Conservation District
(SNVCD), angbrivate contracters to instathese rain gardenéTable 3 A.1).

2.) Timeline: Short ternf2011-2016)

3.)Estimated cost$10,000

4.)Targeted TP Reductiomhe installation of 5 rain gardens will reduce nutrient loading

to West Jefferson Lakey approximately 5 Ibgestimate) or 1 Ib/rain garden (Pioneer
SarahCreek Watershed Management Commission, 2007).

Task 2Leaf Litter RemovalRemoval of leaf litter from lawns and roadways located
adjacent to West Jefferson Lake. The removal of leaf litter should include a proper
plan for transport and disposal of the material outside of the watersfAéuls may
include contracting with a street sweeper to remove leaves and other debris from
roadways that bordenWest Jefferson Lake

1.) Potertial Contributors JGCLA, Le Sueur County DES

2.) Timeline: Short ternf2011-2016

3.) Estimated cost: $1,000

4.) Targeted TP Reduction: Removing leaf litter and other debris from lakeshore lawns
and roadways would likely prevent 5 Ibs of phosphorus from entering West Jefferson
Lake and is likely something that can be done for very little to no cost to the lake
association.

Task 3Reduction of excess lawn fertilizer and installation of skabine buffers:

Current ConditionsHve developed propertie®n West Jefferson Lake were identified
as having evidence of excess lawn fertlization duaifigover conducted by A.W.
research laboratoryn 2007 Theidentification andrestoration of additional properties
not initially identified during the flyover studshould also be incorporatedhdtallation
of shoreline buffers designed to intercept runoff from lavamsnstallation of a rain
garden at or near the lakeshore wallde appropriate restoration activities at these
sites Additionally, three sites were identified as having arap shoreline within West
Jefferson Lake during the fly over stuttyis recommended that thdGCLA work with
the Minnesota Department dilatural Resources (MNDNR) and Le Sueur County to
develop a grant program to assist homeowners with shoreline stabilization.

1.) Potential ContributorsThe shoreline restoration of West Jefferson Lake will be
coordinated by the JGCLA, with technical guidance provided by the Le Sueur County
DES, the MNDNR, and other private and public agencies.

2.) Timeline: Long tern2011-2026)

3.) Estimated Cost$15,000

4.) Targeted TP Reductiomhe entire shoreline of West Jefferson Lake including those
areas already ripapped will be inspected for erosion. An effort to stabilb® feet



of shoreline would prevent approximate®d Ibs of phosphorus from entering &t
Jeferson Laké€PioneerSarah Creek Watershed Management Commission, 2007).

Table 32. A.1. List of contracters for rain garden installation within Le Sueur County as provided

by the Le Sueur County Department of Environmental Services.

Contracter Telephone | Website
Dave Sticha of Cedar Brook Gardel 952-758 NA
Center and DJ Landscaping 5099
1 Culbert Nursery, Cory Culbert 507-362- NA
(Waterville) 4494
1 MS Excavating, Mike Skluzacek | 507-744- NA
2045
1 Braith Excavating, Vic Braith Office: NA
952758
2286 Cell:
651-246-
7999
1 Bolton & Menk Inc. (Mankato) 507-625 http://www.boltormenk.com/
Chantill KahlerRoyer 4171
1 Prairie Restorations/Prairie Creek 507-663 NA
Farm (Cannon Falls) 1091
1 Creative Landscape (Eagle Lake] 507257 http://www.creativelandscapeincmn.com/sitemg
3117

Task 4 Septic System Inventorarticipation: Under a grant from MPCAgSueur

Countyhas hired Wenck Associates who will be conductinglantaryseptic system
inventory oflandownerswithin the watershedAll septic systems thatre identified as
being imminent health threats will be upgraded within 10 monttishe date of the
compliance inspection. All namminent health threats will be upgraded within five
years of the date afhe compliance inspectior.andowners will be encouraged to take
advantage of this inventory.

Current ConditionsThere are approximately 860 septic systems near the Jefferson

German Chain of Lakes; about 19 percent of those are newer and are already certified

to be compliantHomes border a majority of the shoreline on West Jefferson Lake,
therefore the potential for achieving a nutrient reduction from roampliant systemssi

large.

1.) Potential ContributorsLe Sueur County, Private contracter, Landowners
2.) Timeline: Short tern20112016
3.) Estimated Cost: Variable: Dependent on the number of-campliant systems
4.) Targeted TP Reduction: 15 Ibs



3.2 A.2Reduce Loading frowgricultural land uses
Task 1Reduce contributions from tile lines.

Current ConditionsSeveral tile lines directly enter &8t Jefferson Lakieom the
surrounding watershedWater quality samplesollected during the TMDL studydicate

that the total phosphorus TP concentration from these tile lines can periodically be
extremely highBest management practices should be formulated and applied to reduce
phosphorus inputs from thse tile lines. Examples of BM#hatmay helpto reduce the

TP load from tile linemcludenutrient management, rock tile intakeslter strips,and

crop residue management amongst others.

1.) Potential ContributorsIGCLA,e Sueur County SW@QI@ Sueur County DEBe
Minnesota Board o¥Water and Soil Resources (BWSR), MERC

2.) TimelineLong term(2011-2020)

3.) Estimated Cost:55000

4.) Targeted TP Reduction/ Goakeduction of TRoading from tile linesvill be
achieved by implementing BMPs as opportunities afi$egoal forimplementing
BMPs would be toeduc nutrient loading from contributing tile lines by 5 Ibs

Task 2Reduce the TP concentration of runoff derived from agricultural sourbgs
applying proper BMPs oconvertinghighly erodible landdrom agricultural land uses
to a native prairie/grassland.

Current ConditionsA GIS shapefile of the degree of slope was crebief SUWRC
using a 10 meter DEM clipped by the®V Jefferson Laksubwatershed. A comparison
of land use practices with this slope layer revealed certain areas of the watershed that
were both steeply sloped and supportedjricultural productionReturning these
steeply sloped areas ta native praire landscaperacticingcontour farming or
conservation tillageon thesesteeplysloped lands are a feexamples ofnon-structural
BMPsthat could beput in placewithin the watershedLandowners should be educated
through meetingsbrochures pamphlets, newspapers, and any other form of media
about available grantor restoring these land usePBrioritization of areas witlthe
greatest reduction of nutrienkbading should be determined and pursued.

1.) Potential Contributord_e Sueur County SWBWSR, Private landowners

2.) Timeline: Longerm (2011-2020

3.) Estimated Cos$1,500

4.) Targeted TP Reductiofhe goal of this step is to reduce phosphorus loading from
agricultural sources by at least 5 pounds.
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3.2. B.Internal Sources

Task 1Curlyleaf pondweed(CLP)nechanical harvest

Based on the analysis of CLP samples collected from theh#a@ethanical harvest of
CLP fromthe JGGluring May has th@otential to removea large amount of phosphorus
(Joe Pallardy, Thesis findingscan safely be assumed that atleast 10% of the available
CLP biomagsresent within the entire JGIS located within Vést Jefferson Lake
Coordination withMDNR is critical in this task as a permit must be obtainezbtwuct
mechanicaharvesting. Gants may be available for assistanervesting CLP may

have the capacity to offset the internal load to West Jefferson Lake.

1.)Potential ContributorsJGCLA, MNDNR, Private Contracter.

2.)Timeline: Shorterm (2011-2016 may need to be repeatedvery5 yearsafter)
3.) Estimated Cost: $300 per acretO acres=$12,000

4.)Targeted TP Reduction: An aggressive mechanical harvesting regime could
potentially removeup to 415lbsof TP from West Jefferson Lake
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Task 2DetermineNeed for Alum Treatment

Determinethe feasibility of alum treatments. If feasible, design an aloeatment that

will reduce internal phosphorus loadinghe initial alum treatment should be conducted
on a partial/small scale. #&chnical committeewill be createdo collect water quality
samples to testhe effectiveness of alum treatmentnd makerecommendations for

use on a larger scale

1.) Potential ContributorsJGCLA, MNDNR, MBIRC

2.) Timeline:(20232025)

3.) Estimated Cost: Expensi$d0,000 for a small scale treatment/follow up study
4.)Targeted TP Reduction: 100 Ibs.

3.3 Middle Jefferson Lake

3.3 AExternal Sources
3.3 A. 1Reduce Loading from th&itchat Monitoring LocatiordG9
Task IRestore WetlandsA Ducks Unlimited restorable wetland laywas used to
identify severalrestorable wetlands adjacent to the ditch passihgough monitoring
location JG9This stream contributga very large TP load to Middle Jefferson Lake
despitecontributing a relatively minor amount of flowive restorable wetlands at a
total acreage of 8.98 acres either directly border or intersect the ditch system passing
through monitoring location JG%At least one of these bordering wetlands should be
pursued forrestoration.
1.) Potential ContributorsJIGCLA,e Sueur County, Le Sueur County SVBRSKRand
privatelandowners
2.)Timeline: Longtern{2011-2026)
3.) Estimated Cost:@5,000 for aquistion of conservation easeméwetland re-
constructionon all five wetlands$10-15,000 for acquisition of conservation
easement/wetland reconstruction on any single wetland.
4.)Targeted TP ReductioB00 Ibs.




Task 2Work with landowners to convert the ditch (or a portion of the ditch) at
monitoring location JG9 to a two staged ditch design.

Current ConditionsThe ditch at monitoring location JG9 has the potential to contribute
a large nutrient load following storm events. The mean TP concentration observed at
JG9 was consistently higher than the mean TP concentration observed at any other
inflow location within the watershed. This site is extremely flashy, stream levsds r
quickly following storm events
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There are potentially multiple locations to install the two staged ditch design at JG9.
Ideally, the two staged ditch design would include the entiiteh. However, priority
areas include those lodains that show signs of erosion, or areas of the ditch that

will allow the greatest amount of nutrients to settle out along the banks.

1.) Potential ContributorsPrivate landownergVlinnesota State University (MSU)
Water Resource CentdWWRC), Le Sueur County SWCD, MNDGRI_A.

2.) TimelineLongTerm (20112026

3.) Estimated Cos$100,000

4.) Targeted TP Reduction: 250 Ibs.



3.3 A2. Redue Loading fromDeveloped Landuses
Task 1.Rain Gardensinstalla goal o5 rain gardens within th#liddle Jefferson Lake
watershed. The JGCLiA coordination with Le Sueur Countyll contacthomeowners
within the watershed thatare interested in constructing rain gardens on their property.
1.) Potential ContributorsPrivate landowners, Le Sueur CoubtySthe Le Sueur
CountySWCDand private contracters to install these rain gardens (Tal@é&3.).
2.) Timeline: Short terrf2011-2016
3.)Estimated cost: $10,000
4.) Targeted TP Reductiofhe installation of 5 raigardens will reduce nutrient loading
to Middle Jefferson Lakiey approximately 5 Ibs (estimate), or 1 Ib/rain garden (Pioneer
SarahCreek Watershed Management Commission, 2007).

Task2. Septic System Inventorarticipation: Under a grant from MPCAgSueur
Countyhas hired Wenck Associates who will be conductinglantaryseptic system
inventory oflandownerswithin the watershedAll septic systems that are identified as
being imminent health threats will be upgraded within 10 monttishe date of the
compliance inspection. All namminent health threats will be upgraded within five

years of the date of the compliance inspection. Landowners will be encouraged to take
advantage of this inventory.

Current ConditionsThere ae approxinately 860 septic systems near the Jefferson
German Chain of Lakes; about 19 percent of those are newer and are already certified
to be compliant. A large number of homes are found on Middle Jefferson Lake; the
potential for reducing nutrient loading fra norrcompliant systems may be large.

1.) Potential Contributors: Le Sueur County, Private contracter, Landowners
2.) Timeline: Short term (2022016)

3.) Estimated Cost: Variable: Dependent on the number of-ocampliant systems
4.) Targeted TP Reduction: 15 Ibs

Task 3Leaf Litter RemovaReducdeaf litter from lawns and roadways locatedjadent

to Middle Jefferson Lake. The removal of leaf litter should include a proper plan for

transport and disposal of the material outside of the watershed. This may eclud

contracting with a street sweeper to remove leaves and other debris from roadways

that borderMiddle Jefferson Lake.

1.) Potential ContributorsJGCLA, Le Sueur County,

2.) Timeline: Short ternf2011-2016

3.) Estimated Cost: Potentialban be done for very little to no cost to t&GCLA.

4.) Targeted TP Reduction: 10 Ibs, will also help to prevent oil, road salt, and other
pollutants from entering the JGC.




3.3 A.4 AgriculturalLandwses
Task 1Reduce the TP concentration of runoff derived from agricultural sources by
applying proper BMPs or converting highly erodible lands from agricultural land uses
to a native prairie/grassland.
Current ConditionsA GIS shapefile of the degree of slopgsvereatedoy MSUWRC
using a 10 meter DEW®lipped by theMiddle Jefferson Lake subwatershed. A
comparison of land use practices with this slope layer revealed certain areas of the
watershed that were both steeply sloped and supported agricultural pctdo.
Returning these steeply sloped areas to a native praire landspaeticingcontour
farming, or conservation tillagen thesesteeply sloped lands are a feaxamples of
non-structural BMBthat could beput in placewithin the watershedLandowers
should be educatethrough meetingsbrochures pamphlets, newspapers, and any
other form of media about available grarfts restoring these land usePBrioritization
of areas with greatest huction of nutrientloading should be determined armplirsued.
1.) Potential Contributord_e Sueur County SWABNSR, Private landowners
2.) Timeline: Long terf2011-2020)
3.) Estimated Cost: $1,500
4.) Targeted TP Reductiofhe goal of this step is to reduce phosphorus loading from
agricultural soures by at leas10 Ibs
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Task2. Promote BMPsPromote nutrient management, crop resie management, and
any othernutrient reducing best management practice to producers and feedlot
operators within theMiddle Jefferson Lakeatershed.

CurrentConditions:! OO2 NRAY 3 (2 .2{wQa 9fAy]l fAad
have been implemented withithe JGGvatershed since 2000. Below is a map
highlighting BMPs that have occurred in Le Sueur County (Left) and withiGthe
watershed (Right¥ince 2000. Although progress has been made, there is an

obvious need to further implement BMPs within the watershed.
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1.) Potential ContributorsLe Sueur County, Le Sueur County Feedlot Oftiegsueur
County SWCDRrvate Landowners

2.) Timeline: Long terf2011-2021 years)

3.) Estimated Cost: $15,000

4.) Targeted TP Reduction: 50 Ibs

3.3BlInternal Sources
3.3 B.1Curlyleaf pondweed mechanical harvest
Task 1.Curlyleaf pondweed(CLP)nechanical harvest
Based on the analysis of CLP samples collected from the JGC, the mechanical harvest of
CLP from the JGC during May has the potential to remove a large amount of phosphorus
(Joe Pallardy, Thesis findings). It can safely be assumed that atleast 30%\Hithiele
CLP biomass present within the entire JGC is located within Middle Jefferson Lake.
Coordination with MDNR s critical in this task as a permit must be obtained to conduct
mechanical harvesting. Grants may be available for assistance. Hagvesfihmay
have the capacity to offset a significant portion of the internal load to Middle Jefferson
Lake.

1.) Potential ContributorsJGCLA, MNDNR, Private Contracter

2.) Timeline: Shorterm (2011-2016 may need to be repeated every2yearsafter)
3.) Estimated Cost: $300 per acref80 acres =80,000

4.)Targeted TP Reduction: An aggressive mechanical harvesting regime could
potentially remove up t@771bs of TP fronMiddle Jefferson Lake.
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3.3 B.2n-Lake/Near Shor8ource Reduction/Enhancement of Biological Integrity
Task 1Reestablishnative emergent and submergent vegetation along% of the
shoreline This project would consist afistalling a temporary barrieio allow native
emergentspecies such as bulruss to begin growing. Native emergents would be
transported in from surrounding area lakes and/or grown from seed. The barrier would
be removed once the plants had become establist8 years)If the initial phase was
successful, thiproject couldbe expanded to a larger scale to include native submergent
specieggrowing at deeper depths.

Current Conditions:
Middle Jefferson Lake has a deficiemiergentplant community along anajority of its
shoreline. herefore, sedimenhear shore isnore likely to be disturbedia wave action
or through bisturbation from fish(mostly carp).

=dale Middle Jefferson Lake --
- Native Plant Community

e




1.) Potential ContributorsJIGCA, WRC at MSU, MNDNR, Le Sueur CountyPiiz8e
Contractors

2.) Timeline: Long Ter(2011-2021)

3.) Estinated Cost: $%,000

4.) TargetedTP Reduction: 5Ibs.
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3.4 Swedes Bay

3.4 A. External Sources

3.4 A.1 Reducedading from theDitch atMonitoring Location JG6.
Task 1Restore WetlandsA Ducks Unlimited restorable wetland lay@as used to
identify several restorable wetlands adjacent to the ditch passing through monitoring
location J@®. This stream contributean extremely high nutrient and suspended solid
load to Swedes Bay following snowmelt or storm evefitistee restorale wetlands
with a total acreage of 27.77 acres border or intersect the ditch system that passes
through monitoring location JG&\t least one of these bordering wetlands should be
pursued forrestoration.
1.) Potential ContributorsThe JGCLA should work with Le Sueur County, Le Sueur
County SWCD, BWSWR and private landowners to conduct a wetland restoration on at
least one of the restorable wetlands that border this stream.
2.) Timeline: Longterr2011-2021)
3.) Estimated Cost:120,000 for aquistion of conservation easemédnwetland re-
constructionon all three wetlands. $360,000 for acquisition of a conservation
easement/ wetland reconstruction for a single wetland.
4.) Targeted TP Reductid300 Ibs.




3.4 A.2 Reduce loading from the ditch at monitoring location JG8.
Task 1ADucks Unlimited restorable wetland lay®as used to identify several
restorable wetlands adjacent to the ditch passing through monitoring location JG8. This
stream contributesa fairly low nutrient load during base flow conditions. However,
nutrient and suspended solid loads to Swedes Bay following snowmelt or storm events
were periodically high. Multiple restorable wetlands with a total acreage of 42.51
acres border or intesect the ditch system that passes through monitoring location JG8.
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1.) Potential ContributorsThe JGCLA should work with Le Sueur County, Le Sueur
County SWCD, BWSWR and private landowners to conduct a wetland restoration on at
least one of theestorable wetlands that border this stream.

2.) Timeline: Longterr2011-2021)

3.) Estimated Cost: A minimum of 12 acres of wetland habitat will need to be restored to
achieve the targeted TP reduction. 12 acres *$3,000/ acre= $36,000.

4.) Targeted'P Reduction: 130 Ibs.

3.4 A3 Reduce Loading From Agricultural Sources
Task 2Reduce the TP concentration of runoff derived from agricultural sources by
applying proper BMPs or converting highly erodible lands from agricultural land uses
to a native prairie/grassland.
A GIS shapefile of the degree of slope was createMSUWRQusing a 10 meter DEM
clipped by theSwedes Bagubwatershed. A comparison of land use practioéh this
slope layer revealed certain areas of the watershed thate both steeply sloped and
supported agricultural productiarReturning these steeply sloped areas to a native
praire landscapgpracticingcontour farming, or conservation tillaga thesesteeply
sloped lands are a feaxamples ofnon-structural BMRBthat could beput in place
within the watershedLandowners should be educatédarough meetingsbrochures,
pamphlets, newspapers, and any other form of media about available gi@nts
restoring these land usePBrioritization of areas witlgreatestreduction of nutrient
loading should be determined and pursued.
1.) Potential ContributorsLe Sueur County SWABNSR, Private landowners
2.) Timeline: Long terrf2011-2021)
3.) Estimated Cost:7$500
4.) Targeted TP Reduction The goal of this step is to reduce phosphorus loading from
agricultural sources by at lea®% pounds.



3.4 A5. Reduce Loading From Developed Land Uses
Task 1.)nstall10rain gardens within th&wedes Bawatershed. The JGCLA
coordination with Le Sueur County will contact homeowners within the watershed
that are interested in constructing rain gardens on their property.
1.) Potential ContributorsPrivate landowners, Le Sueur Coub&Sthe Le Sueu
CountySWCDand private contractes.
2.) Timeline: Short terri2011-2016
3.)Estimated cost: 20,000
4.) Targeted TP Reductiofhe installation ofL0rain gardens will reduce nutrient
loading toSwedes Baly approximatelyi0lbs (estimate), or 1 Ib/rain garden (Pioneer
SarahCreek Watershed Management Commission, 2007).

Task 2Implement Road Side BMPReduce the amount of runoff derived from 480
street, Swedes Bay Lane, and Outback Lane by implementing Biwggtzesides of
these roadsPonded water and washouts are common following storm events on all of
these roads.
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