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Section 1.0 Executive Summary

The Byllesby Reservoir was placed on the 2002 303(d) list for impairment of its
recreational uses due to excess nutrients. The Byllesby ReservoiMbBsienmum Daily Load
Excess Nutrients project began with measurements of phosphorus, total suspended solids, and
chlorophylla concentrations, and of turbidity in the inflow stream and water clarity in the
reservoir. A current background assessment was ohoRp0022004, but historic water quality
and flow data were essential for complete analysis and modeling.

At the time of the listing, the standard for nutrient impairment was narrative. The first
major goal of this project was to adopt quantitativagaads as #ake goals. Reductions in the
input of phosphorus to the reservoir needed to restore its recreational uses were derived from the
numeric goals, using the BATHTUB model.

In order for the Byllesby Reservoir to attain water quality goals eskeddliby the
technical committee and vetted to stakeholders, a 43% reduction in phosphorus loading will be
required under low flow conditions. A 60% reduction in phosphorus loading will be required
under higher flow conditions.

Section 2.0 Introduction and Problem Statement

The watershed to water surface area ratio for the Byllesby Reservoir is 730,000 acres to
1435 acres, nearly 510:1. The same ratio for a typical Minnesota lake is 5:1 or 10:1.

The fact that this water body is a reservoir and nake,land the following aerial
photograph speak volumes about its eutrophication.
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Figure 2.1 Aerial photo of Byllesby Reservoir(Source: CRWP files, 2003)

In this photo, one can see the Cannon Reveering from the west, the delta that is
forming from dropped sediment loads, the dam at the east end, and the outflowing river. Also
evident is the preponderance of agricultural land, which is reflective not only of the immediate
area, but also of the reservoi rihsideyand er shed.
Goodhue County (South) side are visible. Three creeks empty into the reservoir. They are,
clockwise from the migouth section, Prairie Creek, Spring Creek, and Chub Creek on the far
west end, north of the river. Chub Creek wasmgineeredo join the Cannon River instead of
emptying directly into the reservoir, duritfte Highway 5@ridge construction over the Cannon
Riverinthe 199 6 s

Continuing land use changes which began 150 years ago in agricultulalsodfor
small grains angasture land, to intensive resvop farming, including the current conversion of
legume and corn rotation to corn planted on corn for ethanol productiotmibute to
eutrophication. The type of land development which creates high volumes of surfdte runo
contributes not only a direct load of phosphorus from urban materials, but also creates intense
flows that cause Hstream or bank erosion, resuspending sedibemnte phosphorus.
Demographic increases create phosphorus inputs to wastewater treatmenthait are
expensive to mitigate.
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However, the people who have served on the technical committee and who were willing
to represent their stakeholder group as advisory committee members for this TMDL project
represent points of view and areas of experthat will contribute solutions to these problems.

They are |isted in Table 2.1. Authors of an a
Management 06 stated it this way. AFew would qu
disciplines, such as figries biologists, limnologists, engineers, and hydrologists. Yet, watershed
and | ake management is fundamentally soci al [
experiences dynamics influenced by human act.i
requires the interaction and integration of both the hard sciences and the soft sciences, sociology,
economics, psychololgy, and political science.
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Table 2.1

Technical Committee members and stakeholder representatives for Byllesby

TMDL project. (Technical Comittee members are highlighfed

NAME

Mark Alberts
Dan Arndt
Travis Bistodeau
Bruce Blair
Dan Boykin
Brad Carlson
Don Clemmensen
Dave Cross
Matt Drewitz
Lee Ganske
Paul Gillispie
Roger Hanson
Steve Heiskary
Nancy Heskett
John Jaschke
Brian Johnson
Jim Johnson
Beth Kallestad
Lauren Klement
Mark Knoff
Herb Krueger
Rich Kucera
Cathy Larson
Glenn Lindroos
Galen Malecha
Henry Morgan
Dean Nelson
Steve Pahs
Seth Peterson
Rick Plank
Gary Rast
Glen Roberson
John Roessler
Roger Ruhland
Dave Sanderson
Al Schmidt
Kris Sigford
Jenny Smet
Jeff Smith

Carl Sonnenberg
Judy Sventek
Dan Timm
Mark Tomasek
Russ Vlasak
Rick Vollbrecht
Rick Vollbrecht
Al Voracek
Marle Watje
Justin Watkins
Brian Watson
Dan Wenstrom
Hilary Ziols

Steve McDowell

Jim Klang, P.E.

AFFLIATION

Cannon Falls Wastewater Treatment Facility
Steele Co SWCD

Dakota Co SWCD

Dakota Co Parks

Lake Byllesby Association

U of M Extension

City of Medford WWTF

Faribault Foods - Faribault Division

BWSR- Clean Water Specialist

MPCA

City of Dennison

City of Elysian Wastewater Treatment Facility
MPCA

MPCA

Executive Director - BWSR

Met Council

City of Ellendale Wastewater Treatment Facility
CRWP

LeSueur Environmental Services

City of Faribault Public Works

Morristown Wastewater Treatment Facility
City of Medford WWTF

Met Council

City of Northfield WWTF

Rice County Commissioner

City of Faribault WWTF

City of Owatonna WWTF

Rice Co SWCD

Bolton & Menk

Jennie-O Turkey Store

North American Hydro

Goodhue Co SWCD

City of Elysian Wastewater Treatment Facility
Le Sueur Co SWCD

Morristown Wastewater Treatment Facility
DNR Fisheries

MCEA

North American Hydro

MPCA

City of Waseca WWTF

Met Council

North American Hydro

MPCA Enviro. Analysis & Outcomes

City of Lonsdale Public Works Director

City of Waterville Wastewater Treatment Facility
Kilkenny Wastewater Treatment Facility

City of Lonsdale Wastewater Treatment Facility
Waseca Co SWCD

MPCA

Dakota Co SWCD

Lake Byllesby Association

CRWP

Hope Creamery Discharge Permit Holder
Lakeside Foods Inc - Owatonna Plant
Nerstrand Wastewater Treatment Facility
Plainview Milk Products Coop

The Turkey Store - Faribault

Keiser Associates

AREA OF EXPERTISE

Cannon Falls WWTF

SWCD

SWCD- water quality

Dakota County Parks

Lake Byllesby Improvement Association
U of M Extension

Medford City Council

NPDES - Canned fruits and vegetables
Agricultural phosphorus

MPCA Project Manager

Dennison WWTF

Elysian WWTF

MPCA Lakes Expert

MPCA Permit Division

Director of MN Board of Soil and Water
Lakes Specialist

Ellendale WWTF

CRWP Watershed Analyst

LeSueur County Environmental Health
Director of Public Works, Faribault
Contractor - Morristown WWTF
Medford WWTF

Mpls./St. Paul Metropolitan Council
Northfield WWTP

Rice County Commissioner

Faribault WWTP Manager

Owatonna WWTP Manager

Rice County SWCD District Manager
Contractor Medford WWTP

NPDES - Turkey processor

Byllesby Reservoir dam-water quality
Goodhue County SWCD

Elysian WWTF

LeCenter WWTF

Morristown WWTF

MN DNR Fisheries

MN Center for Environmental Advocacy
Byllesby dam Operations and regulatory
MPCA- Regional municipal wastewater
Waseca WWTP

Mpls./St. Paul Metropolitan Council
Byllesby dam and river level transmitters
MPCA Water Quality Standards
Lonsdale WWTP

Waterville WWTP

Kilkenny WWTP

Lonsdale WWTP

Waseca County SWCD

MPCA Regional watershed division
Dakota SWCD

Lake Byllesby resident

CRWP outreach Coordinator

NPDES Creamery

NPDES processed meats

Nerstrand WWTF

NPDES- milk products

NPDES - turkey processing plant
Keiser and Associates; MPCA
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3.0 Background Information

Location of Byllesby Reservoir

The Byllesby ReservoilgNR Bulletin25, Lake ID #190006)is a runofi theriver
reservoir on the Cannon River in southeastern Miotiae§ he dam which forms the reservoir is
located in the city of Cannon Falls (population 3,960 in 2005). Figure 3.1 shows the location of
the Cannon river watershed within the state of Minnesota, the Cannon River and its principal
tributary, the StraighRi ver , and the counties which overl a:
shows locations of the incorporated cities of the watersftezlsmall city of Randolph
(population 320 in 2000) is located slightly upstream of the reservoir, near the conflience o
Chub Creek and the Cannon River outlet to the reservoir.

Figure 3.1 Cannon River watershedand its location in Minnesota

0 20 Miles
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Figure 3.2 illustrates the extent of the Byllesby Reservoir watershed, a subwatershed of
the Cannon River watershed, agairaliieg the towns and cities of the watershed, and its
tributary relationship to the Mississippi River. The Byllesby watershed comprises 733,400 acres,
or 78% of the 941,000 acre Cannon River watershed.

Other important locators for the Byllesby Resenare its subwatershed relationship to
the Upper Mississippi River Basin, Lower portion, and also to Lake Pepin (HWO®EOO)
which is impaired for turbidity and excess nutrients, for which a TMDL is underway. In addition,
a TMI13L for turbidity in the Lowe Cannon River, below the Byllesby damaswcompleted in
2007.

Figure 3.2 Byllesby Reservoir watershed

Byllesby Reservoir

Randolph 4

Le Sueur ; l

~ Northfield

s Fanbault

rville

= _M‘lﬂu S
fheete Owatonna
* *
Waseca Dodge
10 0 10 Miles Stedle [ Byllesby Reservoir Watershed
! J [] Cannon River Watershed

Blendale
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Thewatershed of thByllesby Reservoistraddles two Minnesota Level Ill ecoregions,
as defined by US EPA, North Central Hardwood Forests, aggtéhh Cornbelt Plains ( see
Figure 3.3)Ecoregions reflect regional patterns in geomorphology, soils, land use, and climatic
characteristics, and fiserve as a spatial fram
monitoring of ecosystems andecg st e m ¢ o’rViPGAnhasran established precedent of
using the ecosystem framework to identify and assess lake and reservoir impairments.

Although MPCA considers Level lll ecoregions, and not Level IV ecoregions, it is of
interest to note the LeveV descriptions. See footndte

Figure 3.3 Minnesota Level lll ecoregions (Map: CRWP GIS. Metadat®N DNR DataDeli)

Lake Agassi

No

Twin Cities Metro Area

f

o Byllesby Reservoir

Cannon River Watershed

DRAFT 7 9/30/2007



Preliminary Draffi Not for Formal Review

Watershed characteristics

Land use

An understanding of regional patterns in land use, phosphorus export, and factors related
to watershedake interactions are useful in the critesigtting proces$.The Byllesby watershed
is compared to ecoregion reference lakes in TablerBi%.land use data is from 1990. More
current data would be helpful.

Table 3.1 Land use compositioiflnterquartile range 1 25" 75" percentile) for reference
lake watersheds and Byllesby Reservoir watershed®

Land use North Central Hardwood | Western Cornbelt | Byllesby Reservoir
Forests Plains watershed

Forest 6-25% 0-15% 7%

Water and Wetland 14-30% 3-26% 4%

Cultivated 22-50% 60-82%

Pastured 11-25% 5-15%

Cultivated and 36-68% 68-90% 84%

Pastured

Developed 2-9% 0-2% (AUrbano) ¢

Heiskary and Wilson (2005) made the following points about land use which are relevant
to thecleanup of the Bylesby reservoir.

AThe combination of | and uses in the water
morphometry and water flothrough characteristics of a lake are primary factors in determining
the quality of a | akeéTh andpsesrcandadx@edges toplayal an d
very significant role in determining the water quality of a lake. Based on reported phosphorus
export coefficients (Rast and Lee, 1983 and Reckhow, et. al.1980) its influence may be
equivalent to or greater thanthataft t i vatfed | and. o

A more complete description of regional patterns in land uses, and their relevance to
water quality may be found in Heiskary and Wilsbtinnesota Lake Water Quality Assessment
Report: Developing Nutrient Criteria”Edition, 2005, pg. 8688.
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Population trends

There is a trend toward increasing population in the watershed, as shown in Zable 3.
These changes will affect the proportion of phosphorus attributable to point and nonpoint
sources, as outlined in tibetailed Assessmenf Phosphorus Sources to Minnesota
Watershedsprepared by Barr Engineering Company, and presented to the MN Legislature in
2004.

Table 32 Population projections for the six counties of the Cannon River watershed.
(Source: Minnesota State Demographienter
http://www.demography.state.mn.us/projections.hfmtcessed-29-07

County | 20052015 20052035
% change in Population| % change in Population

Dakota |12 26

Goodhue| 8 22

LeSueur | 15 37

Rice 15 37

Steele |12 30

Waseca | 2 6
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Subwatersheds

Upper Cannon River and Straight River watersheds

To understand sources of nutrient contributions to the reservoir, two major

subwatersheds, the Upper Cannon River and the Straight Rivesheatey were characterized in
theByllesby Reservoir 319 Project A n

Ex ami

nati on

of

t he

Nutrient Budgets ( A3 19

projecto)

compl et ed

n Jul

area, and location and type of watershef major lobes of the Cannon River watershed.

Figure 3.4

Major Lobes of the Cannon River watershed
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Figure 3.5 Surface water in the Cannon River watershed
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Excerpts from the 319 project explore differences between two major subwatersheds of
theByllesby Reservoir.

AThe two f iotheuUpperCarmondRiver Watershed (UCRW) and the
Straight River Watershed (SRWare distinctly different areas. The SRW is extensively
drained by ditches and tile lines (some stretches of the river itsetassified as ditch);
the recently glaciated UCRW holds most of
and wetlands. While the SRW is nearly 40% larger than the UCRW, it contains only
approximately 30% of the wetland acreage found in the UCRW.

Asulc at egory of the wetlands founidain t
label that includes the many lakes of that watershed. There are eight lakes in the
watershed comprising a total of about 7,500 acres that act as storage chambers on the
Upper Cannon Rer. The river flows through each. Assigning a generic mean depth of
10 feet to the eight lakes suggests an approximate storage capacity of about 24 billion
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gallons. A river flow of 300 cubic feet per second is equal to about 200 million gallons
per day.Thus, a rough estimate suggests that the lakes and reservoirs along the Upper
Cannon River can hold over 100 days of typical flow. Consequently, water and nutrients
that enter the UCRW may be held in that system for many days.

In contrast, the SRW incled very little water storage. There are no basins in the
path of the river, and very little wetland acreage throughout the watershed. Water that
enters the Straight River and is not lost to groundwater or evaporation will leave via the
mouth in Oi 3 days In addition to the disparity in wetland acreage, the general land use
in the two watersheds differs greatly. The SRW contains approximately 100,000 more
acres of cultivated land than are found in the UCRW. The average size of the contiguous
cultivatedareas in the SRW is greater than 1,000 acres, while in the UCRW such plots
are typically less than 500 acres. In summary, the Straight River Watershed is an
extensively drained basin with no flethrough lakes or basins that includes many acres
of large ocks of cultivated land. The Upper Cannon River Watershed drains a once
glaciated region that, despite extensive development, still includes a number of lakes and
wetlands, some of which hold river water for extended periods of time, and notably less
cultivated land (with respect to the SRW).

Another distinct difference lies in the human populations of the two watersheds.
The SRW hosts the relatively large city of Owatonna, and includes an overall population
of approximately 24,000 people. In total, tBRW includedive wastewater treatment
plants, three of which are continually discharging wastewater (Owatonna, Medford,
Faribault), and two of which are pond systems (Ellendale, Geneva). The city of Waseca,
although included in the SRW, discharges itsteaater to the Le Sueur River.

The UCRW holds only small communities Waterville, Morristown and
Kilkenny. Approximately onghird of the city of Faribault is included in the UCRW.
Thus, given that the populations of the three small communities isxapately 3,000,
the overall population of the UCRW is estimated to be 12,005,000 (5,000 of
Faribault population, 3,000 in small communities, and 5,000 estimataidpopulation).

The wastewater treatment plant discharge in the UCRW is mirinvabterville and
Morristown are the only continuous discharges, servicing 25000 people. Kilkenny
treats waste by means that do not result in a continuous flow to a waterbody. Although a
fraction of the city of Faribault is included in the UCRW, the &ip@annon River does
not receiwastteneatceart.y®d s

Chub Lake subwatershed

Chub Lake (HUC1®9 020) was added to Minnesotaodos |

was the Byllesby Reservoir, both because of excess nutrients affecting aquatic recreation

potential. As assessment including a description of the watershed, lake morphometry, and trophic
status was conducted in 2004. The scheduled TMDL for Chub Lake has been subsumed into the

Byllesby TMDL. As with other Cannon River watershed water bodies hibpped that reductions

made to meet the goals of the reservoir will also improve water quality upstream. The Chub Lake
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Assessment Report isdluded in Electroni&xhibit A. Excerpts from that report are included
below.Historic water quality dat are Bown in Table 3.3

AChub Lake is a small, shallow waterbod
It is a headwater, in that it sits at the top of one of the main lobes of the Chub Creek
watershed. Chub Creek drains to the Cannon River system at thengaxtthe
Byllesby Reservoir. While Chub Lake is on the fringe of the Minneaj&tli®aul
metropolitan area, it does not receive significant recreation pressure, as there is no public
access and there are only a handful of homes on or near its shore.

Chub Lake drains 1035 acres (approximately 2 square miles), most of which lies
in the North Central Hardwoods ecoregion. This area accounts for only 2.3% of the Chub
Creek watershed, and 0.13% of the Cannon River watershezlwatershed is situated
at thetop of the Chub Creek basin; it abuts the Vermillion River watershed to the
northwest %

Table 33 Chub Lake water quality data summary (Source:Watkins, JustinfiChub Lake
(19-0020) Assessment Repor)

Year Collecting Total Phosphorus Daf Chlorophyll-a Data Secchi Data
agency [count/min/maxiean] | [count/min/maxineal [count/min/maxinean
countlppb |ppb |ppb |countippb|ppb[ppb |counimetersmetergmeters

198(Met Council 2l 70 140 105 2 8 10§ 56 2 05 1.1 0.8
1993Met Council 13 50 130 79 12 18§ 43 331 14 0.4 1 0.57
1994Met Council 14 30 170 o 14 7 99 33 14 0.3 2] 0.69
1999Met Council 13 40 224 129 11f 122100 39 13 0.4 1.5 0.58
200qCLMP 0 0 0.1 0.4 0.3
2004CRWP 6] 204 334 274 6] 96 174 144 0.23 0.23 0.23

CLMP - Citizen Lake Monitoring Program
CRWP - Cannon River Watershed Partnership

(o))

(o))

Prairie Creek watershed

Prairie Creek enters the Byllesby Reservoir on its south side, above the dam. Sampling
for nutrient |l evel s near this creekds mout h w
The Prairie creek watershed of 5 GterShed2 acr e

Spring Creek and Byllesby Creekwatersheds

Spring Creek enters the Byllesby Reservoir on its south side, above the dam; sampling of
this subwatershed was not conducted. The Spring Creek watershed of 8,741 acres comprises
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1.2% of thereservars wat er shed.

Byllesby Creek enters the reservoir on its north side, above the dam and within the
Dakota County park limits; sampling of this subwatershed was not conducted. The Byllesby
Creek watershed of 3,482 acreslsedcomprises .5%

Brief history of reservoir

The reservoir exists, and continues to exist, because of human intervention upon the
Cannon River. According to theake Byllesby Regional Park Master Plame lake created by
the dam in 1912 submerged the southernimposdion of Randolph Township and the sites of
Native American and EurBmerican settlementalke The reports adds that
of the lake prevented further settlement in that portion of the township, the dam encouraged it in
the surroundin@rea by providing not only power but also pleasure, giving residents a place of
beauty and recreation. o

Somesi gni ficant dates in the reservoirdés histor
1911: Construction of dam complete.

1967: Lake Byllesby Improvement Association (LBIA) foudde

1968:Dakota & Goodhue Counties purchase dam from Northern States Power.

1968: Flashboard installation raises water level three feet.

19771978: Reservoir drained; draw down study, sluice gate dam repairs.

1979: Dam repairs complete, reservoir refilled.

1982: Dakota County agrees to sell lakeshore to private landowners; Goodhue do@smpt.

1987: Hydropower production resumes.

The dam was rehabilitated in 1983 by North American Hydro, which continues to operate
it, as well as two flow monitoring ations. One station isear Carleton College in Northfield
upstream of the reservoifhe second station is at the dam itself. Data from both these stations
was used as reference pointshia modeling of the TMDL studysge Sections 6.0 and 7.0.)

Lake morphometry and hydrology

The reservoir includes approximately 1,435 acres of oaarw It is relatively shallow
with amean deptlis estimated at 9 feet, and a maximum deptbOdieet, at a smadireanear
the north end of the dam.

AThe f ugbthe darhis ldghly regulated. The operator of the dam (Norgriéam
Hydro) is required to maintain Ainstantaneous
precipitation event i s passed downstream with
elevation is maintained at 856.7 feet above mean sea level. With the exception ofediesvin
the spring, when the poll can rise as much a s a foot and a half, the pool does not usually
fluctuate morethan+0 . 3 f eet . 0
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Like many reservoirs, the Bybby Reservoir may be said to have three segments, named
Inflow, Transitional or Middle, and Nealam, (See figure 3.6 and Table 3.3) which have
different physical characteristics and differing effects on suspended solids and dissolved
phosphorus astheseonv e wi t h t he riverdés flow through
concentrations of total suspended solids and total phosphalgee production, measured by
Chlorophylta concentration, and water clarity measured with the Secchi dis& change with
flow through the reservoir. This dynamic system was carefully considered in technical
committee discussions, and in developing modeling scenarios to meet statezligoals, which
are furthe discussed in Sections 6 and 7.

Figure 3.6 Aerial view of Byllesby Reservoir, illustrating lake segments and sampling sites

Table 3.4 Morphometry of reservoir segments

Segment (Site) Area % Surface Area| Average % Volume
(acres) Depth (feet)

Inflow (101) 346 25 5 11

Transitional, or Middle (103)| 865 63 14 71

Neardam (105) 153 12 18 17
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Stream flow characteristics

A brief andysis of varying flow regimeawsight be included here, to create a picture of the range
of flows and what this means for the water body.

Given that dam operation controls the outpuivater from the reservoir, the volume of
the water body varies. However, a typical measurement is 12,40€eatte

Geology andbedrock

The limestone, sandstone, and shale bedrock of southeastern Minnesdta tietle 500
to 300 million years ago vem shallow seas, beaches, sand dunes, and tropical
temperaturedefinedthe place on Earth that became MinnesG&ologic evidence discloses
that the Cannon River itself, and its major tributary, the Straight Risee formed at the edge
of a retreatingylacier in the relatively recent laWisconsinan Age25,000 tol12,000 years
ago.The topography of the riverds watershed rev
including gravel and sand deposits, and lakes formed between hummocks of sedingent in th
wasting ice

Although much of the watershed was covered by the most recent glacial ice lobe, the Des
Moines lobe, he Byllesby Reservoir is in the area beg the edge of that late Wisconsinan ice.
Byllesby is located in what was then a windswept laapgs with a big, braided stream running
through it. The silty loess sediment that is so nice to farm (while it lasts) was deposited by winds
coming off the ice and sweeping across the braided streams, depositing fine dust over the
landscape. Much of thiséss cap has already been hastened on its way to Lake Pepin and the
Mississippi River by human actiofs.

fiThe Cannon River has eroded the valley down to the Ordivician age Prairie du Chien
bedrock specifically, toits upper formationthe Shakopee dolate. The base of thByllesby
dam is constructed on top of this dolomite bedrock. Above the Prairie du Chien lies the St. Peter
Sandstone. The steep cliffs on the southeast portion of the lake expose the St. Peter formation.
At the top of the stratigrdyy lie the Glenwood, Platteville and Decorah formations. These
formations are generally covered by the forested slopes found to the southeast ofdti& lake.

Soils
fiSoils on the north and west sides of the lake primarily consist of a relativelgyhimof
loam and/or sandy loam (Wadena and Esterville series). These soils are well drained to
somewhat excessively drained. They were formed on outwash plains and stream terraces. These
sals overlay coese sand and gravel subsoils which provide fittering for septic system
effluent and make the area generally more susceptible to ground water contaminaéise. Co
sand and gravel subsodften suggest a strong ground water component to (or from) the
hydrology of a lake systenand area farmer®roborate rise and fall of water tables in their
fields to lake levels as controlled by dam operators
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The soils on the western endtbé reservoiconsis of mineral and organic deptsi
common to wetland areas of lakes and streams (Aquolls and HigtoBaoirther west, the soils
primarily consist of coarse sandy loam of various slopes (Harwich, Kalmaville, Zumbro.series)
There area considerable number of gravel pits in the vicinity of the lake.

The soils in the southwest region of the lake consistayily of a relatively thin layer of
silt loams (Fairhaven, Waukegan and Estherville series) which are underlain by sand and gravel
outwash deposits. Many of the soils in this area have shallow to moderate slopes and can be
excessively well drained. Mgrareas to the southwest also have Salida series soils comprised of
gravelly coarse sand.

In general, the soils in the southeast region of the lake tend to be comprised of sandy silt
loams,which may have bediormed as winetleposited loess. The steepvay steep terrain of
the southeast area often leaves a thin soil layer over bedfock

Climate
Based on state Climatology records, precipitation averagedches anmally in this part

of the state.

Ecologicaldiversity

Aquatic vegetation

Morrisonetal. st ated in their | ake assessment, fE:"
not a part of this lake assessment, it is likely that a majority of plant biomass in Lake Byllesby
may be algal (not including shoreland cattail areas). Suspendedcehds such turbid
conditions that little sunlight can reach the bottom, therefore limiting the amount of vegetation
that can grow. The few submerged macrophytes that do remain are susceptible to being uprooted
by rough fish. Aquatic vegetation is criticgdawning and nursery habitat for populations of
largemouth bass, bluegill, and black crappie. Lack of such habitat in the lake limits that
abundance of™®these species. o

Phytoplankton

Morrison et. al. completedasugve of t he r e s erl36reporéFer al gae f ¢
excellent detail on algal ecological succession through spring and summer, and nutrient, light
and oxygen preferences of the different groups of algae, refer to Morrison et. al. That survey,
excerpted below, was upheld in 2006, whearae taken 8/21/06 revealed the familiar blue
green alge species as shown in Table.3.5
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Table 3.5 Byllesby reservoir algal composition August 21, 2008ource: Email
communication from MPCA, 9/26/06.

Sampling Site| Sample Compaosition

101 75% Aphanazomnon 10%Microcystis ( 85% bluegreens), 15% diatom
103 95% Aphanazomenqgrb% Microcystis ( 100% bluegreens)

105 95% Aphanazomenqgrb% Microcystis ( 100% bluegreens)

fAlgae samples were collected at the near dam site (location # 105) on MayB9t
16th, August 13th, and September 10th, 1996. Another sample was collected in the transitional
area of the lake (location # 103) on June 25th. All samples were collected with a two meter
integrated surface sampler (2 meter long pipe inserted \briit® the water column). In very
general terms, for the summer of 1996, the diatom populations comprised the bulk of the algal
volume in the spring and theblger e en cyanobacteria dominated tI
nearly all of the summer monthsh& general succession in eutrophic lakes from diatoms to
greens to blugreens seems to be mostly true for this waterbody also. It should also be noted
that, in general, algal scums are most likely to accumulate near the surface during extended hot
andcan per*fods. o

Phytoplankton species succession was discussed in the technical committee meetings
because an increase in Chloroptaylloes not always correlate well with a decrease in Secchi
depth measurements. Some of the dominant species form cldlmp®alight transmission,
even in high algae concentrations. However, even though water clarity might be acceptable, user
perception data reveals recreational unsuitahb

Terrestrial vegetation

A recent eclogical assessment of land to be used for Dakota County park development
was completed by Hoisington Koegler Group, LLC in 2005. The Lake Byllesby Regional Park
Master Plan includes comprehensive sections describing plant communities of the western and
easern units of the park. The report states thatThe ecological quality assessment of the park
evaluates the degree of ecosystem degradation assiiieof human disturbance. Lake Byllesby
Park has been greatly impacted by previous agriculises .The original prairies were plowed
and the fields have since been abandoned. Regiwstatbance of this type does not allow for
prairie habitats to restablish because the seed sourgsati’e plants has been completely
eliminated. Soils are also drastlly alteredi they becomeompacted and poor in plant nutrients
T losing their potential to support the original diversity of plpecies. The floodplain forests of
the park are indirectly impacted by human activity; they are bmiegrun by buckthen species
that will eventually outompete the native forest. Weedy speciecanemon or dominant in the
park. Natural processes are highly altered, the result of repeated Histurbance *®
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Fishery

Morrison et. al. documemstirveys conducteddfhe r eservoirodés fishery
that report are as follows:

AThere are currently many factors influenc
Byllesby. The steady decline in water quality and fish habitat in Lake Byllesby is typical of
many arificial reservoirs. Initially, reservoirs provide a unique habitat for riverine fish. Slowly,
however, the impoundment fills in with sediment, builds up nutrients, and is rendered unsuitable
for gamefish. Less desirable species such as carp thrive indibgrseled environments. These
species6 feeding and spawning habit-s increase
suspending phosphorus rich sediment. Wind and wave action similarly increase turbidity,
limiting sunlight penetration. Bluegreen algae dlsove in this nutrient rich water, out
competing more desirable rooted plants for sunlight and nutrients. Each of these conditions alone
can create poor water quality. Unfortunately, many of these factors tend to perpetuate each other,
making it difficult to improve the situation.

The high nutrient levels in Lake Byllesby undoubtedly allow for a great deal of fish
biomass and carrying capacity. However, poor water quality also makes the lakaiteelifor
species such as common carp, black bullheadfreskwater drum. These species are very
adaptable and can tolerate poor environmental conditions that more desirable species cannot.
Current water quality and turbid conditions do not favor sighting predators such as
largemouth bass.

Large numbersfdish such as carp and buffalo also compound water quality and
turbidity problems. These species tend to uproot aquatic vegetation, overgraze zooplankton, and
resuspend bottom sediments. Although rough fish removal efforts are a popular fish management
program, it is evident that rough fish removal in Lake Byllesby is likely only treating a symptom.
Poor water quality remains the main probfent °

Recreational uses

Many of the reservoirés uses by humditns r ef
is called fALake Byll esbyo in common parlance.
reflected in the following description from a Dakota County webgagdke Byllesby Regional
Park is nestled in the scenic Cannon River Vallel @ke Bylleby Reservoir, the largest lake in
southern Dakota Countyhis beautiful park offers vast open space for a variety ofrgesnd
active sports or quiet recreation for company picnics, family reunions or other large and small
group gatheringd.ake ByllesbyrRegional Park is located in Randolph Township near Cannon
Falls, Minnesota?° (italics and underlining added.)

The 2009_ake Byllesby Regional Park Master Plafludes to important human values
of this water body. The following excerpts from the Ma8tan describe important uses and
values.

fiThe Cannon River Valley is becoming an important regional recreation
destination and Lake Byllesby is envisioned to be one of the primary recreational hubs of

DRAFT 19 9/30/2007



Preliminary Draffi Not for Formal Review

the valley. Lake Byllesby is the largest recreatidaké in the far southern metro area
and for that matter, in southern Minnesota. The- 2@ Lake Byllesby Regional Park
has been a Dakota County recreational facility since 1970

fiThe primary focus of the recreational experience at Lake ByllesbyRadPark
is the reservoir. Unfortunately, water quality problems due to upstream agricultural
runoff limit directcontact (swimming) water recreation during portions of the year. Lake
elevation drandowns every fall expose mudflats in Byllesby that prewiegh quality
shore bird habitat. According to avid birders, the Byllesby mudflats offer some of the
best shore bird watching in Minnesota. The dam itself, although not technically in the
park boundary, also provides recreational and cultural intergsitors. The base of the
dam is a popular fishing spot and the dam structure and function is intriguing.

Here are some basic statistics about Lake Byllesby Regional Park:

= =4 =4 -4 -8 -9

Park size: 620 acres (lake not included)

Lake Byllesby water surface area: 1,30€eac

The park extent isoughly 3 miles north to south and 2 miles east to .west
Topographic change: 230 feet

land area currently developed for recreational use: 6% \
land area dedicated to recreational development by this master giafi: 30"

The Master Rin elaborates on the meaning, values, and importance of the regional park.

These values are included and emphasized here as relevant to the forthcoming TMDL
Implementation Plan.

fiDakota County is one of numerous park implementing agencies that operates i
coordination with the Metropolitan Council to designate a regional system of recreational
facilitiesé Dakota County owns seven recreational facilities designated as part of the
Regional Park Systemwhich contains four major park classifications; pagkerves,
regional parks, regional trails, and special recreation features. Lake Byllesby is one of two
Dakota County facilitiesl e si gnat ed as a o6regional park.

Regional Parkare areas of natural or ornamental quality for natwiented
outdoor recreatin such as picnicking, boating, fishing, swimming, camping and trail
uses. The minimum size is 100 acres with a desired size of more than 208exess.to
water bodies suitable for recreation is of particular importance in regional
parks® X(ftalics acded.)

DRAFT 20 9/30/2007



Preliminary Draffi Not for Formal Review

4.0 Water Quality

Because the Byllesby Reservoir is a-nfritheriver reservoir, an understanding of its
water quality is predicated on an understanding of the CannoniRerSection 4.¢ontains
important background information relatedaater quality published in two previous studies, the
Byl l esby Reservoir 319 Project: An Examinatio
Nutrient Budgetscompleted in 2004, and an MPCA assessment repd(tMorrison et.al.,
1996)An identificationof and rationale for choices of monitoring locations is presented first.

Data pertaining to the river before it enters the reservoir are presented and discussed in
Section 4.2, Cannon River Water Quality.

Once the river discharges to the reservoir, th@ommdment begins to create a new set of
conditions that affect water quality-lakes water
points is presented in Section 4.3, Byllesby Reservoir Water Quality.

Section 4.4 presents applicable water qualapdards and numeric,-lake water quality
targets.

4.1 Selection ofWater Quality and Flow Monitoring Sites

The TMDL study was precedediyh Ex ami nati on of the Reseryv
and Nutrient Budgets, ¢ o n d u €dneod Riven\Watehed Partnership and the MN
Pollution Control Agencyrom 20022004, under a Section 319 grant. The report of that project
explains the selection of monitoring sites.

AiFour main sites were chosen in an effort to construct sound water and nutrient budgets
for the Byllesby Reservoir: one each to account for an inflow (STORET-S8®)1land an
outflow (STORET S004/84), and one each to differentiate the Straight River Watershed (SRW)
and the Upper Cannon River Watershed. The Second Street footbridge (ogvaai@ge) in
Faribault (STORET S00%81) was selected because it includes a watershed equal to nearly the
entire SRW. It does not include the discharge from the Faribault wastewater treatment plant; the
site does capture discharge from the cities of Omrad, Medford, and all other small
communities in the SRW. The United States Geological Survey (USGS) maintains a gauging
station approximately seven miles upstream from this 9ig&5S 05353800 STRAIGHT RIVER
NEAR FARIBAULT, MN http://waterdata.usgs.gov/mn/nwis The Hulett Avenue bridge in
Faribault (STORET S00I83) includes nearly all of the Upper Cannon River Watershed. Data
from theUSGScontinuous flowmonitoring statiorat Welch, MN (USGS 053200 CANNON
RIVER AT WELCH, MN) was also used because it provides a record of flow since 1909.

In addition to sites at the mouths of the two main watershed lobes, a site was established
at the Canada Avenue bridge, near Waterford, just downstream fronfidldr{(ETORET S004
582). North American Hydro maintains a gauging station at Carleton College than two
miles upstream from this site. The Canada Avenue site watershed includes all of the wastewater
treatment plant discharge upstream of the Bylld®eservoir.

STORET site SO0Y 8 4 i n Cannon Falls wasiitihosen as
less than two miles downriver from the dam that is the discharge of the reservoir, and there is
very little hydrological input between the dam and the $#eints near the mouths of Prairie
Creek (S004785) and Chub Creek (S0018 6) were chosefi as secondar
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Figure 4.1is a map of these sites, showing identification numbers used during the
preliminary project. The cthosegpmjéctBmbeOrRiE Tablen u mb e r
4.1.

Figure 4.1  Cannon River Monitoring sites. Project site numbers shown here are related
to STORET ID numbers in Table 4.17
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Table 4.1 STORET IDs for river and stream monitoring sites

STORET ID Waterbody ProjectSite Description

S001783 Cannon RiverHulett Ave (103)  just upstream of confluence with Straight R
S001582 Cannon RiverCanada Ave (105) short distance upstream of the reservoir

S00:784 Cannon RiverCannon Byll Out (109) just downstream ofresesvi r 6 s dam
S001581 Straight RiverStraight FB (205) just upstream of confluence withpper CannoriR

S001785 Prairie Creek Prairie (505) just upstream of mouth (at the reservoir)
S001786 Chub Creek Chub (605 and 606)just upstream of mouth (joins Gaon near
reservoir)
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Background information related to water quality published in two previous studies

The Cannon River as it enters the Byllesby Reservoir delivers a mixture of waters
originating in at least two major and distinct areas, the Uppend®aRiver watershed, where
waters have been impeded and slowed, and the Straight River watershed, a relatively unimpeded
stretch of river. A third type of area includes the smaller lake and creek watersheds that
discharge to the Middle Cannon River or dihg to the reservoir. These include Circle and
Union Lake watersheds, and the Chub Creek, Prairie Creek, Spring Creek, and Byllesby Creek
watersheds. The impeded and slowed waters of the Upper Cannon River watershed, and the
Circle and Union Lakes congiit e 35% of the reservoirds waters
from the Straight River and Middle Cannon River between Faribault and the reservoir inlet
downstream of Randolph constitutes almost 49%. Chub, Prairie, Spring, and Byllesby Creeks
discharge direty to the reservoir, constitutingover 1584 t he reser‘voirods wat

1996 Lake Assessment Report Excerpts

Byllesby Reservoir was sampled by the Minnesota Pollution Control Agency (MPCA)
during the summer of 1996 as a part of the Lake AssessnograRr (LAP). This program is
designed to assist lake associations or municipalities in the collection and analysis of baseline
water quality data in order to assess the trophic status of theirlakegext explaning the
importance of the various paraters measured in 1996 is excerpted for this report because of its
current relevance. Please refer to Figure 3.6 to see the lake sampling sites.

Total Phosphorus

fiTotal phosphorus (TP) concentrations (an important nutrient for plant growth) ranged
from 103 pg/L (micrograms per liter or parts per billion) in May to 495 pg/L in September with
an overall 1996 summer lake average of approximately 269 pg/L. The summer average surface
water TP concentration wa$8 pg/L In contrast, a common range of summmean total
phosphorus for WCBP lakes is from 98 to 230 ug/L, which would indicate that Lake Byllesby
had an excessive amount of phosphorus in the lake in 1996. Further comparison of the Lake
Byllesby average to the TP range for minimathpacted referendakes of the WCBP
ecoregion (65 150 ug/L) reflects the excessive phosphorus loading which enters Lake
Byllesby. The TP concentrations alone would indicate that this lake had severe hypereutrophic
conditions through%ut the summer of 1996. 0

Chlorophyll a

AiChlorophyll a ¢hl. 8 concentrations provide an estimate of the algal biomass in a lake.
Chlorophyll a is also used as an indicator for the amount of algal production in a lake. In general
terms, it is desirable to have moderate levelshbfain a lake because moderate levelslf a
indicate good algal production, the basis for the food chain. However, it is not desirable to have a
lake that contains high levels dfl. asince this represents the accumulation of excessive algal
biomass. Chlonphyll a concentrations above 30 to 4| are often considered representative of
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excessive biomass and would be condliadered finu
concentrations on Lake Byllesby ranged from less thagyldo 207 pg/L, with an ovelia

summer average @&2.5ug/l. Chlorophyll a concentrations in excess of about 55 pg/L are also
indicative of hypereutrophic conditions.

€éThe trophic status of the | ake based on c
the western portion of tHake (having relatively lovehl. aconcentrations) would be considered
eutrophic and low irchl. afor WCBP lakes. In this segment, high turbidity and high flushing
rates may limit algal production to some degree. The central and near dam portioriaka, the
however, are well within the typical range of hypereutrophic WCBP lakes and exhibit
chlorophylla concentrations that are very high even for WCBP lakes. It is possible that the
overall flushing affects of this floshrough lake system may help to itrthe buildup of algal
scums.

A comparison ofchl a. average summer concentrations between portions of the lake
indicates that there were higher aver@¢ aconcentration in the central and nelam
portions of the lake than there were for the wesiteflow portion of the lake. This tends to
suggest that algal growth in the western portions of the lake may be limited by the stress of
sedi ment |l oading and the subsequenf decrease

Figure 4.2 Chlorophyll a results from selected sites on Lake Byllesby
(Source:Morrison et. al., p. #}
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Secchi Disk Transparency:

fiThe transparency in Lake Byllesby is a function of the amount of algae and suspended
sediments in the water. It should also be noted that cotaddissolved organic material can
al so be a factor that reduces water transpare

The overall summer mean Secchi depth was approximaigeters (specifically, 2.75
feet) for 1996. This would indicate a generally eutrophic lake in terms of &naamsy alone.
There was a noticeable difference in summer mean transparency between the different portions
of the lake. The western-ffow part of the lake had a summer mean Secchi transparency of
approximately 0.5 meters (1.53 ft.), while the centratiporof the lake had a mean transparency
of about 0.9 meters (2.83 ft.) and the eastern-daar portion of the lake had a mean
transparency of about 1.2 meters (3.90 ft.). This spatial variation is typical for reservoirs.

A comparison of the summer Sectiansparency averages to the total suspended solids
(TSS, or suspended clay and silt size particles) in the lake (data from 1996 and some from 1991)
shows a general correlation with higher TSS and decreased transparency in the wéstern in
portion ofthe lake and increased transparency and decreased TSS in the eas@amnear
portion of the lake. This again suggests that the westdtovinportion of the lake appears to
have sediment dominated transparency while the eastern portions of the lakfghhve
dominated transparency. Also, the presence of large colonial algae Aphasizomenomay
allow higher transparency readings in the eastern portion of the lake relative to what would have
been expected based upon the phosphorus values alorietfieelake was dominated by
another species of algae, the ®water clarity i

The LAP team also assessed Dissolved Oxygen and temperature, Total nitrogen, Total
Suspended Solids, and Phytoplankton species distribution.@Esderm those sections of the
LAP report are included below because they provide excellent background for descriptions of
water quality in the reservairdescriptions which still appear completely relevant when more
recent data are considered. The LApor¢ section on trophic status is also included. An
analysis of trophic status has not been made using more recent data, but values for stimulus (TP)
and response (ChlorophglandSecchi depthyariables have continued in the same ranges to
indicate a lgpereutrophic reservoir system.

Dissolved oxygen and temperature

fiDissolved oxygen and temperature profiles were taken at one meter intervals at each of
the three sample sites on the five sample dates. The wesftaw,ishallow portion of the lake
(site 101) did not show any significant difference between the surface and one meter down
except for the month of July. In the July sample, there was a distinct decline in both temperature
and dissolved oxygen content with depth.

The temperature profile fahe central portion of the lake indicated that there was an

overall temperature gradient in the lake for the months of May, June and July. THoamear
portion of the lake had a steep temperature gradient from about one meter to three meters in
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depth indiating that there is some stratification present in early summer in the lake. The
temperature profiles for all three sites for the months of August and September show no
evidences of a thermocline, and virtually no stratification in the lake with a ohgh& s
temperature gradient in the deepest portion of the lake.

The dissolved oxygen profile for the central portion of the lake showed a moderate
gradient for the months of May, June and July, with the steepest changes occurring in July after
approximate} three meters depth. The lowest D.O. concentrations in the central portion of the
lake were recorded at the bottom (16 feet) in June at 4.5 parts per million. There was no
difference in D.O. concentrations in the central portion of the lake in AuguSeptdmber. The
D.O. profile for the neadam site, however, did exhibit a severe amount of deep water oxygen
depletion for the months of June, July, Augaisd September ( see Figure)4dr8general, the
deep water (below approximately 22 feet) dissolveghen concentrations during the summer
were below the two to three parts per million.

When looking at the trends in both D.O. and temperature for the lake, it appears that a

poorydef i ned or fAweako stratificat atmmand0. most e
profless how a typi cal pattern wWhich is often foun

Figure 4.3Dissolved Oxygen Profile, NeaDam Site 105Source: Morrison et.al., p. 14)
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fiThe total nitrogen (TN) carentrations, which consisté Total Kjeldahl nitrogen (TKN)
plus nitrite and nitratdN, averaged.18mg/L on Lake Byllesby over the 1996 summer. The
average TN concentration range for WCBP reference lakes is from 1.31 mg/L to 2.72 mg/L. The
TN average for NCHF ecoregion lakes igeVower at <0.61 mg/L to 1.21 mg/L. Lake data
from summer, 1991 (7.66 mg/L avg. TN) confirms that excessively high levels of total nitrogen
can be found in this lake system.

A breakdown of the nitrogen types, however, suggests that much of the toigdmnitr
loading in this system is in the form of nitrite and nitrate. Nitrite and nitlai2N3)
concentrations averaged3mg/L in 1996. This concentration is comparable to the median for
streams in the WCBP ecoregion. In contrast, however, the avenagent@tion of nitrite and
nitraten concentrations in WCBP reference lakes ranges from 0.01 mg/l to 0.02 mg/L. Again,
data from 1991 (5.77 mg/L avg. N2N3), supports the conclusion that there is an excessive
amount of nitrogen in the lake system in thenfaf nitrite and nitrate. Nitrates can come from
fertilizers, wastewater treatment plant discharges, and many other nitrogen sources that have
been in the system a long time.

The Total Kjeldahl nitrogen (TKN), which is a sum of the organic nitrogen anda@ma
nitrogen, averaged 1.9 mg/L in the summer of 1996. The typical TKN concentration range for
WCBP ecoregion reference lakes is from 1.3 mg/L to 2.7 mg/L. This indicates that the organic
nitrogen concentrations in the lake are similar to other lakéssmegion. Lake data from 1991
(1.9 mg/L avg. TKN) again confirms that organic nitrogen levels are typical of WCBP lakes.

The ratio of TN:TP can provide an indication as to which nutrient is limiting the
production of algae in the lake. For Byllesby 8®sir, the TN:TP ratio is about 16:1 with
ranges from 6:1 to 47:1. This suggests that there may be periods of time when the lake system is
nitrogen limited (i.e. 6:1, September) and times when the lake may be phosphorus limited (i.e.:
47:1 late June). 16996, however, there appeared to be an excess supply of both nitrogen and
phosphorus.

It is also important to note, that while the nitrite plus nitrate (N2N3) concentrations are
extremely high for a lakenly scenario (2.29 mg/L), the N2N3 average suntoacentrations
are also elevated as compared to minimally impacted streams from the NCHF ecoregion which
have a summer average N2N3 concentration range of 0.03 mg/l to 0.12 mg/Il. In contrast, the
N2N3 concentrations are well within the mean summer N2N8erdration range for
minimally-impacted streams in the WCBP ecoregion (0.89 mg/L to 6.5 mg/L). This suggests
that, although greater than half of the upstream portion of the watershed is in the NCHF
ecoregion, Lake Byl | esbyidicoftheaNCBP strepmsa(ileithey i s
Straight River sulwatershed).

In summary, the range of TP and TN concentrations and TN:TP ratios indicate that Lake
Byl l esby is extfemely nutrient rich.?od
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Total Suspended Solids

AA review of samples collected thie three lake sites in 1991 and 1993 indicated typical
reservoir conditions with high TSS in the inflow portions of the reservoir and lower TSS in the
downstream portions of the reservoir. This occurs as silt, clay and organic material settle out of
thewater column. The average TSS at site 101 was 45.4 mg/Il. This level is consistent with TSS
values found in WCBP streams. The average TSS at site 103 was 4.6 mg/l and the average TSS
for site 105 was 9.3 mg/ | €1 n CP®takes. ahe highert he s e
TSS load in the western-filow portion of the lake further supports the idea that transparency
(and lowerChl. @) in this portion of the lake may be limited by TSS.

It should also be noted that the composition of the TSS changesllas the
concentration. TSS is a combination of inorganic silt and clay minerals and organic matter. The
western inflow portion of the lake had a correspondingly higher percentage of inorganic silt and
clay load than the other portions of the lakée 01 had approximately 80% inorganic TSS
(note: the 20% organic portion of the total suspended solids is also know as TSV for the
Avol atileo fraction of TSS). Site 103 average
around 39% ithorganic TSS. o

Figure 4.4Inorganic Solids by Lake Segment (1991 and 1996 data)
(Source: Morrison et. al., p. 2

Lake Byllesby Inorganic Solids by Segment (1991 & 1996 data)

Sediment Load (averages, mg/l)

| rflom Mid Dam

SEGMENT
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Trophic Status

fiOne means to evaluate ttnephic statu®f a lake and to interpret the relationship
between total phosphorus, chlorophyll a andc8edisk readings is Carlson's Trophic State
Index (TSI) (Carlson 1977f.This index was developed from the interrelationships of summer
Secchi disk transparency and the concentrations of surface water chlorophyll a and total
phosphorus. TSI values ardadated as follows:

Total phosphorus TSI (TSIP) =14.42 1n (TP) + 4.15

Chlorophyll a TSI (TSIC) = 9.81 1n (Chl) + 30.6

Secchi disk TSI (TSIS) = 6014.41 1n (SD)

TP and chlorophyll a are in pug/L and Secchi disk transparency is in meters. TSI valyes ra
from O (ultraoligotrophic) to 100 (hypereutrophic). In this index, each increase of ten units
represents a doubling of algal biomass. The average values for the trophic variables in Lake
Byllesby and respective TSIs are presented in Table 4. Bagbdsmvalues, Lake Byllesby

would be considered hypereutrophic. The mean TSI of 73 ranks Lake Byllesby atdithe 52
percentile relative to 96 other lakes in the WCBP ecoregion which would imply that this is a
statistically typical WCBP lake for overall trbjg status. However, since this lake can exhibit
different characteristics at the different parts of the lake, these TSI values need to be kept in
perspective. There were a wide variety of water quality conditions on the lake in 1996 as
compared to ecoregn reference lakes and the lake often exhibited characteristics more
indicative of minimally impacted streams in the NCHF and WCBP ecoregions. The overall TSI
values for Chl a and Secchi agree with one another. This implies that Secchi transparency
provides a good estimation of trophic status for Lake Byllesby. More specifically, however, the
Secchi transparency would likely be a good indicator of the trophic status in the eastern part of
the lake but would likely be a poor indicator of trophic statusenatestern portion of the lake
given the relatively high amount of inorganic suspended solids noted in the western portion of
the lake. Consideration should be given to coupling Secchi transparency readings with Total
Suspended Solids (inorganic) analysethie western portion of the lake in future studies to
better correlate Secchi readings with trophic status given that transparency might be sediment
dominated for the western-fftow reach of the lake.

The conductivity values for Lake Byllesby are indiea of high mineral content which is
typical for lakes in this region. The color value of 2ZJ8tunits indicates moderately clear
water and | ittle influence from fibog staining
of wetlands in their watersl. Alkalinity results were slightly above the typical range fer th
reference lakes and arelicative of hard water. Chloride concentrations were elevated at 32
mg/L which may be reflective of high amounts of storm water inputs into the lake system.

Along with CLMP transparency measurement s,
"physical appearance” and "recreational suitability” were made by the CLMP observers and
MPCA staff. Physical appearance ratings range from "crystal clear" (Class 1) ...4e &adigal
blooms, odor, etc.” (Class 5) and recreational suitability ratings range from "beautiful, could not
be any nicer" (Class 1) ... to "no recreation possible" (Class 5) in this rating system. Based on the
1996 data, lake conditions were typically cdwerized as "definite to high algal coloration™
(Classes 3 and 4) and Aminor aesthetic probl e
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and 3) through most of the summer. In the May 30th spring samplings, however, conditions were
typically rated a @ss higher in quality for both physical condition and recreational suitaliility.
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Table 4. 2AVERAGE SUMMER WATER QUALITY AND TROPHIC STATUS
INDICATORS: Lake Byllesby. Based on 1996 epilimnetic data.
(Source: Morrison et. al., p. 23)

Parameters 1996 Typical Range for  Typical Range for

WCBP Ecoregion  NCHF Ecoregion
lakes' Lakes'
l'otal Phosphorus (pg/L) 258 H3-150 23-50

Chlorophyll g (ug/Ly

Mean £2.5 30-80 5-22
Maximum 207 60-140 7-37
Secchr disk meters, (feet) .8 0.5-1.0 |.5-32
(2.75) (1.6-3.3) (4.9-10.5)
l'otal Kjeldahl Nitrogen (mg/l) 1.9 1.3-27 062-12
Mitrite + Mitrate-N (mgz/l) 23 0.01-0.02 001
Adkalimity (mg/1) 224 125-165 75-150
Color (Pt-Co Units) 22 15-25 10-20
pH (517) - 82-90 80-58
Chlonde (mg/l) 32 13-22 4-10
l'otal Suspended Sohds (mg/1) 31 7-18 2-6
(range: 5 - 110}
l'otal Suspended Inorgame Solids 21 3-9 [-2
[urbidity (NTLI) i) 3-8 -2
(range: I -28)
Conductivity {umhos/cm) 371 300-650 J00-400
['INETP Ratio 161 17:1-27:1 25-1-35:1

Note: For the botnotes withirthe header row of this tablegfer to Heiskary, S.A and Wilson,
CB.iMi nnesota Lake Water Quality Assessment

4.2 Cannon River water quality

Data

Data pertaining to the Cannon River above its outlet to the dbylleeservoir is
organized as follows:

1) Flow records
Flow data from three continuous flemvonitoring stations was used in this assessment. In
addition, a flowto-stage rating curve was developedtfo Hulett Avenue site (STORET SG01

783) as bown inAppendix C Figure A. Complete stream flow data are foundElactronic
Exhibit C, available on the Cihcludedwith this report.
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2) Water quality data

Total phosphorus and total suspended solids (TP and TSS respectively) concentrations
were examineé at allriver andstream sites in 2001, 2002, 2003, and 2004. In 2006, TP, OP, and
transparency (Transparency Tube) data were collected at the Canada Ave{RIEGRET
S001582) Complete data, or references to it, are found in Appendix C. All datailalae in
STORET as wel |l as at MRWohdental DA taONRIESE Watert er f ac e,
Qual ity D a bttp:dvww.bca.siate ann.@stdata/edaWater/index.cfm

AThe c o nobland @sdand other factors that account for the differing
characteristics of the ecoregions strongly influence stream water quality. In a statistical
assessment of water quality data from minimally impacted stream sites, McCollor and Heiskary
(1993)clar act eri zed the o6typical 6 water quality of
the differences in TP concentrations between the North Central Hardwood Forests and the
Western Cornbelt Plains ecoregions. In turn, runoff from the streams stiofiggynces the
water quality of tHhe | akes in each ecoregion.

Table 4.3 Interquartile ( 25-75 Percentile) Range of Phosphorus Concentration for
Minimally Impacted Streams in Minnesota. Data from 1970 1992
(Source: Heiskary and Wilson, 2005, p'$9

Total Phosphorus (mg/L)

Region Interquartile range
North Central Hardwood Forests | 0.06-0.15
Western Cornbelt Plains 0.160.33

Cannon River at Canada Avenue| To be calculated
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4.2 Byllesby Reservoir Water Quality

Byllesby Reservoir was mowited in 1996, 2001, 2002, 2004, and 2004 for Total
phosphorus, Chlorophyl, and Secchi depth. Figure 4&d Table 4.4 identify the sampling
sites.

Figure 4.5 Aerial view of Byllesby Reservoir, illustrating lake segments and sampling sites

All project lake data were collected at the following sites, illustralbede in Figure 4.5.

Table 4.4 Identification of lake monitoring sites

STORET ID Waterbody Project Site Description

19-0006 Byllesby Reservoir 101 west end, at Cannon R inflow
19-0006 Byllesby Reservoir 103 mid-lake site

19-0006 Byllesby Reservoir 105 east end, near dam
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Average values for the data collected are shown in Table 4.5.

Table 4.5 Summer mean water quality parameters
Chla Secchi

Ecoregion reference lakes TP (ug/L) | (ug/L) (m)

NCF

WCBP 65-150

Ecoregion reference

streams

NCF

WCBP

1996-summer lake average 258 62.5 0.8

1996- summer range 103 - 495 6 - 207 5-1.2

Byllesby Sites:

Site 101
2001 240 25 0.77
2002 350 33 0.31
2004 288 28 0.38
2006 316 73 0.42

Site 103
2001 220 64 0.91
2002 240 45 0.79
2004 241 38 0.7
2006 220 18 0.97

Site 105
2001 180 16 0.87
2002 230 74 0.89
2004 231 45 0.81
2006 188 29 1.09
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4.3  Applicable water quality standards and numeric targets

The Cannon River, and consequentially, the Byllesby Reservoir, is clagsified
Minnesota Rule 7058s a Class 2B and 3Bater body*’. The 2B classification includes all
waters of the state which do or may support fish, other aquatic life, bathing, boating, or other
recreational purposes, and whgtality control is or may be necessary to protect the public
health, safetyor welfaré®. The 3B classification permits use for general industrial processes
except for food processing’

The technical basis for Minnesotabs draft
previouslypublished Minnesota Lake Water Qualitggessment report These reports
provide the context for the nutrient, or eutrophic, criteria adopted by the Byllesby Reservoir
TMDL Technical Committee for computation of load and waste load allocalitiesWestern
COrnbelt Plains shallow lakes critef Table 4.9) serve as the primary basis for the Byllesby
site-specific criteria, and represent a significant reduction in Total Phosphorus and chleaophyll
as compared to data from recent monitoring efforts as shown in Table 4.5. Achieving these
valuesshould result in a measurable and perceptible reduction in the frequency and severity of
nuisance algae bloomRecommended water quality goals include the causal factor, Total
Phosphorus, and two response criteria, Chloroghghd Secchi disk depth nseaements as
follows:

1 TP <90 ppb as a summerean as measured in the combined transitional anedaear
segments. This value is equivalent to the criteria for shallow WCBP lakes. To achieve
this inlake concentration, Cannon River inflow on the ordet5ff ppb may be required.
Relative to minimally impacted streams in the NCHF ecoregion this corresponds to about
the 78" percentile and for WCBP streams this is below tHe@&centile.

1 Viable chlorophyla < 30 ppb as a summerean as measured in tedsvo segments.

This should keep maximum chlorophwgllbelow 60 ppb and reduce frequency of 30 ppb
(severe nuisance blooms) from aboutt®B%6 of the summer to about 30% of the
summer. This value is also equivalent to the chloroghygliiterion for bkallow WCBP
lakes.

1 Secchi as a summenean of 0.8 m or greater as measured in these two segments. This
value is close to the loAgrm mean for the lake and is intermediate between the draft
criteria values for shallow and deep WCBP lakes (0.7 and (p8ategely). It also
corresponds with the proposed TP and chloropdyltiteria based on MPCA regression
equations.

These water quality goals should be attained in a range of flows from ~156 cfs (summer 122
day onein-ten year recurrence, 9@ercentie flow) up to ~1,000 cfs (~20percentile), which
corresponds to a residence time of abeli0&lays.

In addition, to assess compliance with the TMDL, water quality must be monitored at
consistent sites within each of the three segments. (See Seb6tidfoditoring) Data from the
transitional and near dam segments will be-avemhted and the subsequent values will be used
in follow-up assessments. There appears to be minimal difference in the trophic indicators
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between the transitional anéardam sgments, (Figures 4.6, 4.7, and Ya8d intrasegment
residence time is quite short. These two segments are the primary focus of recreational activities
in the reservoir, so it would be reasonable to combine them for purposes of establishing site
specificcriteria and evaluating compliance with the TMDL.

Figure 4.6  Byllesby summer mean TP by segment

Byllesby summer-mean TP by Segment

2001 2002 2004

@ Inflow OTrans. @ Near-dam
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Figure 4.7 Byllesby summer mean ChlorophyHa by segment

Summer-mean Chlorophyll-a by segment

2002 2004

@ Inflow OTrans. @ Near-dam

Figure 4.8 Byllesby summer mean Seazhi disk depth by segment

Byllesby Summer-mean Secchi by Segment

2001 2002 2004

@ Inflow O Trans. @ Near-dam
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As of July 23, 2007, MEA has begun the public input process for changes in its rules
governing numeric water quality targets. The proposed eutrophication criteria for lakes in the
two ecoregions in which the Byllesby Reservoir watershed lieshanen in Table 4.

Table 4.9 Mi nnesota draft eutrophication criteria for North Central Hardwood Forest
and Western Cornbelt Plains ecoregions

Ecoregion and Lake Total Chlorophyl Secchi
Type Phosphorus l-a Depth

. pg/L ug/L Meters,

Units ppb ppb not less than

North Central Hardwood Forest

- Stream trout lakes 20 6 25
- Deep lakes 40 14 1.4
- Shallow lakes 60 20 1.0

Western Corn Belt Plains
and
Northern Glaciated Plains

- Deep lakes 65 22 0.9
- Shallow lakes 90 30 0.7

pg/L=micrograms per liter / ppb = parts per billion

Because it is a reservoir and drains more than one ecoregion, the draft lake eutrophication
standard allows for establishment of ssfgecific criteria for Lake Byllesby. Given its very large
watershed, relative shallowness, shaatev residence time, predominance of agriculture
throughout the watershed (consistent with typical land use pattern for WCBP), the focus for
site-specific criteria for Byllesby should be on reducing the frequency and severity of nuisance
algal blooms.This would be consistent with other shallow WCBP lakes. The shallow lakes
standards include higher values for TP and Chloroghydind a lower value for Secchi depth
because a healthy shallow lake has many aquatic plants
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5.0 Phosphorus source assessmen

5.1 Phosphorus source inventory

5.2 Assessment and analysis of phosphorus corirition from identified sources

5.2.1 Point source loads, including WWTFE, NPDES permitees (industrial
and feedlot), MS4 Communities (stormwater), Individual septic treainent systems,
unsewered communities.

The complete record of all NPDES permits is available from the MPCA Regulatory Data
Management and Analysis Unit, Industrial Divisi@@me ompletefiles areincluded as
exhibits inelectronic form ag&xhibit D on aCD submitted with this report.

Edited files appear iprint form in Appendix D as follows:

Table D.1 Industrial stormwateegnits in the Byllesby Reservoir Watershed

Table D.2: Construction siteepmits active after 8/31/07. Other current perimitiders

may exist.

Table D.3. NPDES/SDS permits, including wastewater treatment plants

Table D.4 NPDES Feedlots

Figure D.1 Map Byllesby Reservoir Feedlots, including feedlots within 5 miles of
watershed boundary.

5.2.2 Nonpoint source loads, including erland runoff and open tile
intakes, livestock, wildlife and natural background.
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6.0 Phosphorus Loading Capacity of the Byllesby Reservoir

6.1 TMDL Equation

As described in Section 4.4, the eutrophicatielated goals that have been established
for Lake Byllesby include summenean total phosphorus and chloroptg/itoncentrations less
than 90 pg/l and 30 pg/l, respectively, and a suramean secchi transparency of greater than
0.8 meters. These goals are the basis for the phosphorus loadicigeapeesented later in this
section. The loading capacities, in turn, are the basis for TMDL equation:

TMDL =LC = EWLA + ELA + MOS
Where:

TMDL = total maximum daily load;

LC = loading capacity, or the greatest pollutant load a waterbody can regtioet
violating water quality standards;

WLA = wasteload allocation; the portion of the TMDL allocated to existing or future point
sources of the relevant pollutant;

LA = load allocation, or the portion of the TMDL allocated to existing or futurgoiomn
sources of the relevant pollutant. The |
backgroundd contributions; and

MOS = margin of safety, or an accounting of uncertainty about the relationship between
pollutant loads and receiving water qualityhelmargin of safety can be provided
implicitly through analytical assumptions or explicitly by reserving a portion of
loading capacity (USEPA, 1999)

In the above equation, TMDL and LC are equivalent. The difference rests in that the
time incrementfor oadi ng capacity may be expressed in t
the phosphorus loading capacities for Lake Byllesby are expressed as kilograms per year (kg/yr)
and kilograms per month (kg/month). To meet USEPA expectations, these kg/gs fgeralso
presented as an average daily load (kg/day).

The conversion of the concentratibased phosphorus and chloropkgyljoals, and the
secchi transparency goal, shown above, to annual phosphorus loading, was accomplished
through computer modelinglhe lake/reservoir model selected for use in this project was
BATHTUB. It was developed in 1981 for use by the U.S. Army Corps of Engineers. It has been
employed extensively by the MPCA since 1984 for both general lakes studies and the more
targeted sing of effluent limits for point source dischargers of phosphorus.

In the simplest of terms, a conversion from concentration to load is based on the
equation: Load = (Concentration)(Flow)
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BATHTUB relies heavily on the floveoncentration relationship estimate current
loading, and predict the loading capacity consistent with the attainment of goals. Beyond the
simple flowrconcentration relationship, however, BATHTUB also considers lake depth, area,
and volume; different lake segments; wind and teatpee effects; and the relationship between
phosphorus, chlorophyi,, and secchi transparency.

A second model or program, FLUX, provided input data to the BATHTUB model.
FLUX was used to analyze empirical water monitoring data collected on-tlosvis(i.e.
Cannon River and other tributaries) to Lake Byllesby and produce phosphorus loads and flow
weighted concentrations. In summary, the FLUX model provides the phosphorus inputs to Lake
Byllesby, and the BATHTUB model processes these inputs to givakbevater quality
response to the input SliiiieHUSIalISIORNEIEEUXIEHEIBATHEITUBIHCHSIRGAEISAGH N in
APPEREIRN .Appendix C, Table C.3 is the M&gptember Mean Flow percentiles, Cannon River
at Welch

6.2  Analysis of Flow Conditions

A key consideraon for establishing a phosphorus loading capacity for a lake, and
especially a reservoir, is deciding on the flow conditions under which the concenrlrasiech
goals should apply. The MPCA has typically appliedia-10 year recurrence probability to
establish the low flow. This is simply the lowest flow that is likely to occur once every 10 years
on average. The other end of the flow spectrum for Lake Byllesby, and other reservoirs, is
determined by the residence time of water in the lake or rasearing higher flows in the
Cannon River, the entire volume of Lake Byllesby can be flushed in a matter of two weeks or
less. Under these conditions, Lake Byllesby is functioning more like a river system, and the lake
concentratiorbased goals are nappropriate.

The approach taken in the project was to establish was to identify actual years that most
represent both the low flow condition and the higher flow conditions. The real flow records
from those years, then, are used in the BATHTUB modetddigt the loading capacity
consistent with the attainment of goals. As will be described further, 1950 and 2003 were
selected as representing low flow conditions; and 2002 was selected as representing higher flow
(but still lakelike) conditions.

The magor in-flow to Lake Byllesby is the Cannon River. Approximately 15 miles
downstream of Lake Byllesby at Welch, MN is letagm U.S. Geologic Survey flow gauging
station. Average daily flow values are available from this station dating back to 1910ghltho
gaps in the record do exist from 191929, and 1972990. This flow data provides the basis
for prediction of the 4n-10 year low flow. With such predictions, it is often the case that the
entire flow record would be analyzed. During technical mattee discussion, however,
guestions were raised about whether historic flow conditions (including such dry periods as the
19306s) were the appropriate basis for predic
figure 6.1, it does appear that averagaual flows at Welch have been higher in recent years.
An additional issue for analyzing this flow record is the 12990 gaps in data at Welch. To
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provide a more complete picture of flows in t
extrapolaing flows from the nearby gauging station on the Straight River just south of Faribault,

MN. These two stations have 21 years of overlapping flow records. Figure 6.2 shows the
relationship between the M&eptember average flows for these stationsepthyears. Based

on the strong FBquared value (0.85), Cannon River flows for 29820 were estimated based

on the regression equation shown.

Figure 6.11 Average Annual (boxes: upward trending line) and Maximum Annual
(triangles; flatter line) Flow at Welch
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Figure 6.21 Straight and Cannon River Flows (19661971: 19922006)
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Using the 19721990 predicted flow values for the Cannon River, flow percentiles were
analyzed using different periods of record. Table 6.1 shows those flow pesctortilee years
1950, 2002, and 2003. The full flow percentile analysis is shown in Appéndiable C.3.

Table 6.11 Cannon River Flow Percentiles for Different Years and Periods of Record

Flow Percentiles

(0% = lowest flow; 10% =1 in 10 year low fow)
Flow Record 1950 2002 2003
Full: 19101913; 1936present 6% 73% 60%
30-year: 19772006 N/A 48% 27%
16-year: 19912006 N/A 40% 13%

Based on this analysis, it was confirmed that both 1950 and 2003 would be used in the
FLUX and BATHTUB modelingo predict phosphorus loading capacity for low flow conditions
in Lake Byllesby. Using these two years gives equal weight to botktéongflow conditions,
and what appears to be a trend of higher flow in more recent years. The flow percentiles for
202 suggest that lakigke flow conditions occur in 403% of years. In the other years, flows
are such that Lake Byllesby is functioning more like a river system, and the lake concentration
based goals are not appropriate.
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6.3 Estimated Phosphorus Loadng and Loading Capacities

Table 6.2 presents estimated total phosphorus loading to Lake Byllesby for lower flow
conditions (1950 and 2003), and for higher flow (but still {ake) conditions (2002). For 2002
and 2003, the estimates are fully groundedmpirical phosphorus and flow monitoring data.
For 1950, where there is only flow data available, the estimate is based on phosphorus dynamics
observed in more recent years. Stated another way, the phosphorus load for 1950 should be
viewed as the phobprus load that would likely occur today if there were a year with flow
conditions identical to those observed in 1950.

Table 6.2i Estimated Total Phosphorus Loading to Lake Byllesby

L ower flow Higher flow
1950 2003 2002
Total phosphorus (kg/yr) | 48,640 142,700 227,930

*1950/2003 average = 95,670 kg/yr

Table 6.3 presents total phosphorus loading capacities for lower flow, and higher flow
lake-like, conditions in Lake Byllesby. These capacities were derived by simply reducing the
BATHTUB loadinginput values (i.e. the values shown in Table 6.2) to the point where
BATHTUB predicted that Lake Byllesby would meet sum+mezan total phosphorus and
chlorophylla concentrations less than 90 pg/l and 30 ug/l, respectively, and a suneaer
secchi transgancy of greater than 0.8 meters. The loading capacities for 1950 and 2003 are
averaged into a single lower flow loading capacity value that will serve as the basis for
subsequent TMDL allocations.

Table 6.31 Total Phosphorus Loading Capacities for Lale Byllesby

L ower flow Higher flow

Reference Year(s) 19502003 2002

Total phosphorus (kg/yr) | 54,190 91,520

Comparing the total phosphorus loading capacities shown in Table 6.3 with the estimated
Acurrento total p hos p h o ieldsperdert edlctiondigures norden i n
for Lake Byllesby to attain the water quality goals presented previously, a 43% reduction in
phosphorus loading will be required under lower flow conditions, and a 60% reduction under
higher flow conditions. Itlsould be noted that the nature of the sources contributing phosphorus
to Lake Byllesby change with flow.
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7.0 Phosphorus TMDL and Allocations

7.1  TMDL Description

A TMDL for a waterbody that is impaired as a result of excessive loading of a particular
pallutant can be described by the following equation.

TMDL =LC = EWLA + ELA + MOS
Where:
TMDL = total maximum daily load;

LC = loading capacity, or the greatest pollutant load a waterbody can receive without
violating water quality standards;

WLA = wasteload allocation; the portion of the TMDL allocated to existing or future point
sources of the relevant pollutant;

LA = load allocation, or the portion of the TMDL allocated to existing or future nonpoint
sources of the relevant pollutant. Theloddalc at i on may al so encom
backgrounddo contributions; and

MOS = margin of safety, or an accounting of uncertainty about the relationship between
pollutant loads and receiving water quality. The margin of safety can be provided
implicitly through analytical assumptions or explicitly by reserving a portion of
loading capacity (USEPA, 1999)

In the above equation, TMDL and LC are equivalent. The difference rests in that the time
increment for loading capacity may be expressed in terms othefitdam i | y . 0 I n this
phosphorus loading capacities for Lake Byllesby are expressed as kilograms per year (kg/yr) and
kilograms per month (kg/month). To meet USEPA expectations, the figures are also presented

as an average daily load (kg/day).
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7.2 Allocations and Margins of Safety

Tables 7.17.3 present the loading capacities, allocations, and margins of safety for Lake
Byllesby. Table 7.4 shows the same values expressed as a percentage of the total loading
capacity.

Table 7.1 Lake Byllesby TMDL expressed in kilograms/year total phosphorus

Lower Flow Higher Flow
Conditions Conditions
(Kilograms/year) | (Kilograms/year)
Total Loading Capacity 54,190 91,520
Wasteload Allocation
City of Faribault WWTF 11,200 11,200
City of Owatonna WWTF 8,900 8,900
City of Northfield WWTF 6,000 6,000
All other nonstormwater municipal 1,900 1,900

and industrial facilities that will be
covered by NPDES permits

Unpermitted septic systems with 0 0
direct connections to surface waters
(Astpapeglt syst en

MS4, construction, and industrial 1,174 3,236
stormwater that will be covered by
NPDES permits

Wasteload Allocation Total 29,174 31,236
Load Allocation 16,887 46,556
Margin of Safety (MOS) 8,129 13,728
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Table 7.2 Lake Byllesby TMDL expressed in Kl ograms/month total phosphorus

Lower Flow Conditions| Higher Flow
(Kilograms /month) Conditions
(Kilograms /month)

Total Loading Capacity 4,516 7,627
Wasteload Allocation

City of Faribault WWTF 933 933

City of Owatonna WWTF 742 742

City of Northfidd WWTF 500 500

All other nonstormwater municipal

and industrial facilities that will be

covered by NPDES permits 158 158

Unpermitted septic systems with

direct connections to surface waterg

(Astpapeglt syst en 0 0

MS4, construction, and induigtr

stormwater that will be covered by

NPDES permits 98 270
Wasteload Allocation Total 2,431 2,603
Load Allocation 1,407 3,880
Margin of Safety (MOS) 677 1,144
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Table 7.31 Lake Byllesby TMDL expressed in Klograms/day total phosphorus

Lower Flow Higher Flow
Conditions Conditions
(Kilograms/ day) | (Kilograms/ day)
Total Loading Capacity 148 251
Wasteload Allocation
City of Faribault WWTF 31 31
City of Owatonna WWTF 24 24
City of Northfield WWTF 16 16
All other nonstormwater municipal
and indwstrial facilities that will be
covered by NPDES permits 5 5
Unpermitted septic systems with
direct connections to surface waterg
(Astpapeglt syst en 0 0
MS4, construction, and industrial
stormwater that will be covered by
NPDES permits 3 9
Wasteload Allocation Total 80 86
Load Allocation 46 128
Margin of Safety (MOS) 22 38
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Table 7.41 Lake Byllesby TMDL expressed in percent of total phosphorus loading capacity

Lower Flow Higher Flow
all values inpercent of total loading Conditions Conditions
capacity
Total Loading Capacity 100% 100%
Wasteload Allocation

City of Faribault WWTF 21% 12%

City of Owatonna WWTF 16% 10%

City of Northfield WWTF 11% 7%

All other nonstormwater municipal

and industrial facilities that will be

covered by NPDE®ermits 4% 2%

Unpermitted septic systems with

direct connections to surface waterg

(Astpapeglt syst en 0% 0%

MS4, construction, and industrial

stormwater that will be covered by

NPDES permits 2% 4%
Wasteload Allocation Total 54% 34%
Load Allocation 31% 51%
Margin of Safety (MOS) 15% 15%
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The processsfor calculating the allocations and rgans of safety shown indbles 7.1-
.74 wereas follows:

7.2.1 Margin of Safety

The FLUX and BATHTUB models utilized in this study provide coefficient of
variance (CV) statistics that provide a sense of the error or uncertainty associated with the
loading and idake water quality estimateSICINCIOSINaCISIeN i n t h
tables in A review of the -fleGwbesphérusr t he m
loadingestimates for 1950, 2002, and 2003 show values ranging from 0.039 (3.9%) to
0.084 (8.4%). Understanding that there are other areas of error or uncertainty, and to be
conservative, a MOS of 15%, or nearly double the higher CV, was selected.

7.2.2 Wasteload Allocation

Current permitted total phosphorus loads for all municipal and industrial NPDES sources
were carefully evaluated to see if they could be accommodated. This was not possible. The
wasteload allocations for these sources will likely requiraeschanges to phosphorus
treatment methods, especially for the cities of Faribault, Owatonna, and Northfield. Effluent
limits for total phosphorus may need to be set at levels below 1 mg/l. Given the potential
cost and hardship associated with suchuefft limits, the question arises as to whether some
of the margin of safety or ngooint source load allocation could be shifted to wasteload
allocation. There are both technical considerations, as well as reasons of allocation balance
and equity, that eain why this was not done. The technical considerations include the
need to maintain margins of safety that reflect actual statistical uncertainty. In addition, the
nature of wastewater treatment effluent is an important factor. Wastewater tredfinent e
is typically high in orthephosphorus, a form of total phosphorus that has a disproportionate
impact on lake eutrophication. The BATHTUB model used in this project is able to account
for the effects of orthphosphorus. These model results wenestered, and the total
phosphorus allocated for the municipal and industrial sources is as large as can be allowed
for there to be a reasonable chance of attaining tlekenwater quality goals that have been
set for Lake Bylleshy.

The allocation fothe remaining wasteload sources (MS4, construction, and industrial
stormwater) was determined based on the estimated percentage of land in the Lake Byllesby
watershed affected by these uses. The land area estimates, which consider potential
conditions 20years into the future, are 5% for MS4 communities, 1% for construction
stormwater sites, and 0.5% for industrial stormwater sites. There is an equitable nature to
this approach in that it provides the same dn&sed (i.e. per acre) allocation to both
urban/industrial stormwater sources and rural/agricultural sources.

Unpermitted septic systems with -gipeot <con
systems) are illegal in Minnesota and, as such, are assigned a 0 wasteload allocation.
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7.2.3 Load Allocations

The load allocation includes nonpoint sources that are not subject to NPDES permit
requirements, as well as fAnatur al backgrounc
such as soil erosion or nutrient leaching from cropland, phosplaatesrunoff from
communities not covered by NPDES permits, and streambed and streambank erosion
resulting from humainduced hydrologic changes and disturbance of stream channels and
riparian areas. In addition, some phosphorus may leach into Lake Byllesbypstream
tributaries from poorly functioning septic systems. Natural background sources of
phosphorus include atmospheric deposition, as the relatively low levels of soil erosion from
both stream channels and upland areas that would occur everfiundert u r a | condi ti
The load allocations expressed in tables7/4lare simply the loading capacity that remains
after wasteload allocation and margin of safety have been subtracted.

Ideally, the load allocation could be broken down into distinctcaibgories such as
natural background, commercial fertilizer phosphorus, maralaéed phosphorus, runoff
from lawns, etc. However, current understanding of the different source contributions of
phosphorus is not sufficient for such numerical breakdowiise context of TMDL
allocations. Nevertheless, the water quality and watershed analysis completed in this study,
combined with other literature, is sufficient to allow for a qualitative discussion of the
importance of different sources, and differeattipns of the Lake Byllesby watershed.

7.3 Critical Conditions and Seasonality

TMDL studies typically identify what is t
For many water bodies, the criticalfLakendi ti o
Byllesby, the entire range of flows from lowterhigher as captured in Tablel6combined with
the MaySeptember summer seasogpresent critical conditionBue primarily to water
temperature and photosynthetic potential, lake eutrophicatiaditmms are most pronounced in
the summer.

e
n

7.4 Impacts of Growth and Other Watershed Changes; Reserve Capacity

Because phosphorus loadimgist be reduced substantially over a range of flow
conditions, there is no capacity for new sources that will resutiore phosphorus being added
to Lake Byllesby during the months of M&gptember. For this reason, no reserve capacity was
allocated as part of the TMDL. Nevertheless, development, other land use changes, and even
new or expanded municipal and indudtfacilities can occur provided there are offsets of some
sort that will result in a decrease, or no net increase, of phosphorus loading to Lake Byllesby.
Some of these offset will occur as a matter of course with land use change; an old industrial site
converted to a welllesigned lowimpact residential development may result in a net reduction of
phosphorus runoff. Or, a new livestock facility may have the effect of improving overall nutrient
and soil management and reducing phosphorus losses oanttaplthe vicinity. A completely
new industry, on the other hand, wil/ i kel vy
some type of a pollutant trading program.

DRAFT 51 9/30/2007



Preliminary Draffi Not for Formal Review

8.0 Monitoring Plan

Three components of monitoring will be addressed. They are:

1. Tracking the adoption of implementation activities.
2. Monitoring the effectiveness of individual and/or sets of implementation measures.
3. Resource monitoring for evaluating impairment.

Because development of a monitoring plan should be done in conjunctionMIiiths
that are related to this Byllesby Reservoir TMDL, Table 8.1 shows where other TDMLSs in the
reser voi r @&eantwipated Ofshese,dnly the statewide TMDL for Mercury, and Chub
Lakedbs TMDL for excess nutrients are under way
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Table 8.1 Byllesby Watershed TMDLs

This table is excerpted from the 2006 Final List of impaired Waters (approved by U.S. EPA on June 1, 2006), found on the MPCA websKe at http iiwww.pca.state. mn.usiwateritmaditindex htmitmai

Yearfirst Target completion

Reach Description listed River |D# Lake 1D# Affected use Pollutant or stressor | Target start date |date
Bylleshy Lake or Reservoir 02 18-0008-00 Aquatic recreation Excess nutrients 2003 2007
Chub Lake or Reservoir 02 18-0020-00 Aquatic recreation Excess nutrients 2003 2007
Upper Sakatah Lake or Reservoir 06 40-0002-00 Aquatic recreation Excess nutrients 2016 2020
Tetonka Lake or Reservoir 08 40-0031-00 Aquatic recreation Excess nutrients 2016 2020
Yolney Lake or Reservoir 02 40-0033-00 Aquatic recreation Excess nutrents 2005 2011
Cannon Lake or Reservoir 08 66-0008-00 Aquatic recreation Excess nutrients 2016 2020
Roberds Lake or Reservoir 08 66-0018-00 Aquatic recreation Excess nutrients 2016 2020
Circle Lake or Reservoir 08 66-0027-00 Aquatic recreation Excess nutrients 2016 2020
Union Lake or Reservoir 08 66-0032-00 Aquatic recreation Excess nutrients 2016 2020
Mazaska Lake or Reservoir 08 66-0039-00 Aquatic recreation Excess nutrients 2016 2020
Clear Lake or Reservoir 04 81-0014-00 Aquatic recreation Excess nutrients 2005 2009
Cannon River Cannon LK to Straight R 04 07040002-540 Aquatic life Turbidity 2008 2009
Cannon River Northfield Dam to Lk Byllesby inlet 04 07040002-509 Aquatic life Turbidity 2006 2009
Prairie Creek Headwaters to Cannon R (LK Byllesby) 04 07040002-504 Aquatic life Turbidity 2006 2009
Straight River Turtle Crto Owatonna Dam 04 07040002-535 Aquatic life Turbidity 20086 2009
Straight River Maple Crto Crane Cr 04 07040002-503 Aquatic life Turbidity 2006 2009
Straight River Rush Crto Cannon R 04 07040002-515 Aquatic life Turbidity 2006 2009
Cannon River Wolf Cr to Heath Cr 06 07040002-507 Aquatic life Turbidity: TTube 2009 2012
Straight River CD 25 to Turtle Cr 06 07040002-517 Aquatic life Turbidity: TTube 2009 2012
Unnamed Creek Headwaters to Prairie Cr 06 07040002-512 Aquatic life Turbidity: TTube 2009 2012
Unnamed Creek

(Spring Brook) Unnamed Cr to Cannon R 08 07040002-557 Aquatic life Turbidity: TTube 2009 2012
Unnamed Creelk™ Unnamed Crto Unnamed Cr 08 07040004-556 Aquatic life Turbidity: TTube 2007 2011
Wolf Creek Headwaters to Cannon R 08 07040002-522 Aquatic life Turbidity: TTube 2009 2012
Branch T113 R19W S19 west line to Chub Cr 06 07040002-566 Aquatic recreation Fecal coliform 2017 2021
Mud Creek Unnamed Cr to Chub Cr 06 07040002-558 Aquatic recreation Fecal coliform 2017 2021
Cannon River Straight Rto T110 R20W S19 east line 98 07040002-581 Aquatic consumption Mercury1FCA™ 1999 2011
Cannon River T110 R20W S20 west line to Wolf Cr 98 07040002-582 Aquatic consumption Mercury1F CA 1999 2011
Cannon River Wolf Cr to Heath Cr 98 07040002-507 Aquatic consumption Mercury1F CA 1999 2011
Cannon River Heath Cr to Northfield Dam 98 07040002-508 Aquatic consumption Mercury1F CA 1999 2011
Cannon River Northfield Dam to Lk Byllesby inlet 98 07040002-509 Aquatic consumption Mercury1F CA 1999 2011
Byllesby Lake or Reservoir 98 19-0008-00 Agquatic consumption Mercury1F CA 1999 2011
Tetonka Lake or Reservoir 98 40-0031-00 Aquatic consumption Mercury1F CA 1999 2011
Yolney Lake or Reservoir 98 40-0033-00 Aquatic consumption Mercury1F CA 1999 2011
Frances Lake or Reservoir 98 40-0057-00 Aquatic consumption Mercury1F CA 1999 2011
French Lake or Reservoir 98 66-0038-00 Aquatic consumption Mercury1F CA 1999 2011
Mazaska Lake or Reservoir 98 66-0039-00 Aquatic consumption Mercury1F CA 1999 2011
Hunt Lake or Reservoir 04 66-0047-00 Aquatic consumption Mercury1F CA 2004 2017
Shields Lake or Reservoir 04 66-0055-00 Aquatic consumption Mercury1F CA 2004 2017
Clear Lake or Reservoir 98 81-0014-00 Agquatic consumption Mercury1F CA 1999 2011
Loon Lake or Reservoir 98 81-0015-00 Agquatic consumption Mercury1F CA 1999 2011

* s this in the Byllesby
watershed?

= Impacts of mercury are mainly regional in expression, so the initial approach will be to complete regional or statewide mercury TMDL reports. This approach could change based on
basin planning activities. U.S. EPA Region 5 understands there must be a non-state responsibility for the national & intemational air-bome component of these TMDL reports. "FCA"

means Fish Consumption Advisony.
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1. Trackng the adoption of implementation activitieeans identifyingvhat Best
Management Practicémve beemmplementedandin what geographic locationBepending on
the funding sourcesypjects are required toe reportedo the Board of Soil and/ater
Resources (BWSR) via thelink system
(http://www.bwsr.state.mn.us/outreach/eLINK/index.html

2. Monitoring the effectiveness of BMPs requires studies on a field or plot scale and on
watershed scale. Field and piddt scaleresearch examines very localiZBMPs. Research on
thewatershed scaleantestthe effects of multiple BMPs. Timescalker these projects will

vary, but could béong term becauseffects ofsome practicesiaynot be seen immediately
Studies should be of a nested or paired design. Nested studies require water sampling on a
stream segment above and below where a BMP was installed. A paired@tyuhresvater
quality in an area where a BMP was implemdr{te h geatimend 8 to @ similararea where

no BMP was implemented (h eontrid). Water quality parameters could include total
phosphorus, orthophosphorus, transpareaicgttemperatureContinuous flowshould also be
measured to determine loads

Point sources, sucls avastewater treatment plardse required to monitor phosphorus
discharges to ensure compliance with NPDES permits. These discharge reports should be
reviewed to determine if the facilities are adhering to their limits and loachttos.

River and stream sites in the Byllesby watershed were monitored as part of the data
collection portion of the TMDL( Figure 8.). Five siteswhere inflow to the reservoir could be
observed and assessed inclu@dib Creek at Randolph (site 606annon River at Canada
Ave (site 105), Upper Cannon River at Hulgte (site 103), Straight River Foot Bridge (site
205), Prairie Creek at 3{G5t. (site 505) The outlet of the resernvaitCannon Falls (site 109)
provided valuable information abouitmounts of sediment, chlorophgll and phosphorus
that settle out upstream of the damMonitoringof all of these sitegsand of at least two ifake
sitesshould be continueddditional monitoring sites may need to be adtedrovide more
detailed uderstanding of inputs to the reservoir, as well as its contributions to the Lower Cannon
River, and to Lake Pepin
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3. Monitoring of the reservoir itsetb evaluatehe status of its impairment must be

continued. During the TMDL studythree sites within the reservoir were monitored: site 101
(inflow area), site 103 (transitional area) and site (b@ar dam siteFigure 3.§. The site
specificwater qualitygoals for the reservoir are basedlake -areaweighted averages dbtal
phosphorus anchlorophyll-a concentrationsnd Secchi disdepthmeasurements the

transitional and neatam segrants Thereforgthese sites musbntinue tdoe monitored to

determine impairment status. Parameters for monitoring should include: temperature, dissolved
oxygen, total phosphorus, orthophosphorus, chlorofshgtrrected for phaeophytin, Secchi disk
transparency, and conductivity. Collection of samglesuld occur yearly between June and
Septembeat aminimumfrequency of one time per month. An integrated sangbieuld be

used to collect samples at th@ Gneter depth and a depth sample taken atoeter above the
bottom sediments. Data regarding fisheries status, lake level and macrophyte population would
also be valuable.
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It is important that detailedmnonitoringplanbe developedo that sufficient data will be
to guidesuccessive stage$implementatiorprojects, and taid in determiningvhen the TMDL
goalsare reachedCollaborative monitoringouldinclude citizen monitordylinnesotaPollution
Control Agency, th&€annon River Watershed Partnership, the Minnesota Department of
Agriculture, andthe Soil and Water Conservation Distsict

9.0 Public Participation

The available record of citizen involvement in addressing the eutrophication of the
reservoir cites a request by the Lake Byllesby Improvement Association (a lake assdciation)
conduct a | ake assessment in 1996. MPCAOGs Lak
lake associations or municipalities in their collection and analysis of baseline water quality in
order to assess the trophiyc tadhteatl wak eo fa ststoeiiratli
Citizen Lake Monitoring Program was included in the Byllesby Reservoir Lake Assessment in
1996, and has been ongoing since that time.

OQutreach and education were components of
Exam nati on of the Reservoiroés Water, Sedi ment
and MPCA from October, 1999 through July, 2004. The final report of that project states,
AThroughout the course of the pr ojewvandthei nf or ma
general public. The outreach mechanisms were: (1) newsletter articles, (2) newspaper articles,

(3) presentations at meetings and gatherings, (4) world wide web articles, maps, and figures, (5)

radio spots, (6) projet peci f i ¢ p ulb9.lilistsCRWPRnewsletter aicdeb related to

the Byllesby Reservoir. The projestpec i fi ¢ publ i cati on, AByl | esby
Studyo is found in Appendix A. This flyer was

As a result, much awaress had been raised among local citizens who use the reservoir
for fishing, boating, and swimming, and a foundation for understanding a scientific approach to
analyzing and solving the reservoirdés eutroph
TMDL study in early 2004.

DRAFT 56 9/30/2007



Preliminary Draffi Not for Formal Review

Table 9.1 CRWP newsletter articles rlated to the Byllesby reservoir

Newsletter
date

March, 2001
March, 2001

January, 2002
March, 2002
July, 2002
October, 2002

October, 2002

January, 2003
2002 Annual
Report

May, 2003
July, 2003

November, 2003

November, 2003

January, 2004
January, 2004
2003 Annual
Report

May, 2004
May, 2004

Topic or title of newsletter article

"CRWP receives 319 Grant for Phosphorus Loading in the Lake Byllesby
Watershed"

in "Year 2000 Highlights": notice of Chub Creek Monitoring

"Present-day Agriculture in Southern Minnesota - - Is it Sustainable?"
in "2001 CRWP Highlights": Byllesby Reservoir Project

"Phosphorus and Water Quality"

"Good Tillage Decisions Can Help Reduce Soil Erosion"

" The Changing Landscape" - Effects of urbanization and changes in
drainage on water resources

Flyer inserted in newsletter: " New phosphorus lawn fertilizer law aims to
protect MN lakes and rivers"

in "2002 CRWP Highlights": Byllesby Reservoir Project
"What's in our Water? The Dirty Truth About Phosphorus"
"Farming as if the Soil Mattered: Conservation in the Fields"

Federal conservation programs - CSP and others

in "CRWP Project Updates": Byllesby Reservoir Phosphorus Study and
TMDL

announcement of CRWP-sponsored workshop, "Farming to Conserve
Money and Natural Resources," David Legvold and Gyles Randall,
speakers

Local Suppliers of Phosphate-free Products

in "Watershed Projects": Byllesby 319 Phosphorus Project

in "CRWP Project Updates": Byllesby Reservoir Phosphorus Study and
TMDL

Local Suppliers of Phosphate-free Products
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July, 2004

July, 2004
July, 2004

September, 2004
September, 2004
November, 2004
November, 2004

January, 2005
January, 2005

2004 Annual report

May, 2005

May, 2005

May, 2005
May, 2005
October, 2005

October, 2005

October, 2005
December, 2005

February, 2006
February, 2006
2005 Annual
Report

June, 2006

June, 2006

2006 Annual
Report

"Statewide Phosphorus Bill Becomes Law"

in "CRWP Project Updates": Byllesby Reservoir Phosphorus Study and
TMDL

Local Suppliers of Phosphate-free Products

Conservation issues: Urban development, row-crop systems, private
property rights

Local Suppliers of Phosphate-free Products

"Point Source Permitting": re: permits for Faribault and Owatonna WWTP
Local Suppliers of Phosphate-free Products

in "Project Updates": Byllesby Reservoir TMDL

Phosphorus Content of Major Automatic Dishwasher Detergents

in "2004 CRWP Highlights": Byllesby Reservoir TMDL

"The Real Scoop on the Phosphorus Law"

Table showing pollutants in urban stormwater, including sediment and
nutrients

"Comparing Agroecosystems: Effects of cropping and tillage systems":
excerpt

Tips about not washing cars in driveways.

"Kayaking the Cannon": vignettes of the Upper Cannon River watershed
in "CRWP Project Updates": Byllesby Reservoir TMDL for Phosphorus
impairment

Tips about raking and preventing leaves and grass from entering storm
sewers.

"Conservation Tillage Practices on Display in Rice County"

"Innovations in Agriculture": re: strip tillage and cover cropping
Impaired Waters list, TMDLSs, Rice County lakes, transparency tube use

in "2005 CRWP Highlights"; Byllesby Reservoir TMDL
"TMDL Project Update": Lower Cannon River and Byllesby Reservoir
TMDLs

ISTS problems and solutions

in "2006 CRWP Highlight": Byllesby Reservoir TMDL
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*kkkkkhkk

CRWP coordinated most of the Technical Committee meetings and conducted all of the
education and outreach activities specific to this TMDL study. Semestrelated to public
participation used in this report are clarified below.

Stakeholder: Any individual, business, group or agency that has an actual or perceived
interest in the reservoiroés water tgalwatei ty. Th
guality in the reservoir, such as might be held by a swimmer, boater, or fisherman in the lake.

The interest may also be an indirect interest in the ramifications of numeric values developed in

the TMDL. Such stakeholders may not ever use tke dlacreationally, but may be affected by

the practices, benefits, and costs necessary to reach water quality goals. Examples of such
stakeholders might be members of upstream lake associations whose local lake water quality will
likely improve as a resutif implementation of best management practices to meet the Load
Allocation. Others are those served by urban wastewater treatment plants (WWTPs), who not

only pay for phosphorus in industrial and household detergents, or for food that becomes food

soils celivered to the WWTP, but who also pay through taxes and fees for removal of
phosphorus from the treatment plantds effluen

Table2.1lidentifies a comprehensive list of stakeholders who received communication
regarding this TMDL.

Technical Committe& subset of the Advisory Committee who participated regularly in
Technical Committee and public meetings held between March, 2005 and May, 2007. Members
of the Technical Committee, their professional affiliations and areas of expertise are listed in
below.

Table 9.2 Byllesby Reservoir TMDL Technical Committee

Professional Affiliation Area of Expertise-please fill in
Travis Bistodeau  Dakota Co SWCD
Lee Ganske MPCA
Paul Gillispie City of Dennison

Steve Heiskary MPCA
Watershed Analyst; Environmental

Beth Kallestad CRWP Health background
Mark Knoff City of Faribault Public Works

Steve Pahs Rice Co SWCD

Al Schmidt DNR Fisheries

Mark Tomasek MPCA Environmental Analysis & Outcomes

Justin Watkins MPCA
Outreach Coordinator; Biology and
Physical Sciences education
Hilary Ziols CRWP background

Advisory CommitteeA group of stakeholders identified by the MPCA Project Manager
and CRWP staff. An invitation to attend the first informational meeting about this TMDL study
was sent to the Advisorydinmittee identified in Tabl2.1on March 17, 2005, with a followp
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letter on July 21, 2005. In August, 2005, a letter of invitation to join the Technical Committee
was sent to this group of stakeholders. Those who replied affirmatively received all
announcements of all Technical Committee meetings and the notes thereefedpmmders, or
those who stated that they did not wish to participate with the Technical Committee received
compiled notes of the Technical Committee meetings on November, 2005,2806l,

December, 2006, and April, 2007.

Technical committee and public outreach meetimgese heldhat engaged stakeholders.
Agendas and draft notes of these meetings are foulgatronic Exhibit A It is very important
to consider that the meetingendas and notes which form part of the record of activities
conducted during the TMDL study, and which foEtectronic Exhibit Aexist only in draft
form. No formal process was used during any meetings conducted for this study to adopt, agree
on, or certiy these agendas or notes, although they were circulated by email to all Technical
Committee members as soon as they were drafted.

An examination of the agendas and notes of the Technical Committee shows that most
discussiorof the TMDL related to pointairces, specifically, to wastewater treatment plants.
Point source phosphorus contribution to the
calculated, and can be manipulated within the BATHTUB model to predict effects of potential
point source reductis on ChlorophylHa and Secchi depth in the lake. CRWP staff and the
Technical Committee received more input from those representing point sources than nonpoint
sources. Members of the Technical Committee relied on the participation of Soil and Water
Consrvation District staff to represent agriculturalists who might control erosion, and fertilizer
and manure application, or other forms of nonpoint phosphorus sources. Outreach to
stakeholders representingnpoint sources became more explicit between Dieegr2006, and
June, 2007, during which time five meetings and presentations were coordinated to gather input
related to the TMDL from representatives of nonpoint sources.

The main topics discussed by the members of the Technical Committee are outkned he

1. The reservoir itself, and the river
a) Assumptions about the water body
b) Lake Segmentation
c) Monitoring sites
d) Infilling

2. Data
a) Existence or creation of a database of all data from the reservoir
b) Additional monitoring needs in 2006.

3. Monitoring
a) In-lake water quality and trends
b) User perception of water quality
c) Seasonality
d) Flow, including flow data, base flow, what constitutes an appropriate period of record,
and what constitutes a low flow year
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e) Base flow, watershed flow, watershed concentration of ploogph
f) Applicable flow range for the TMDL

4. Phosphorus
a) Algae biology and populations
b) Chlorophylta concentration
c) Relation of Chlorophyta concentration to turbidity and transparehdye
measurements
d) Phosphorus loading
e) Internal loading in the reservoir
f) What is the most accurate Total Phosphorus to Orthophosphorus ratio?
g) What is the percent of point source phosphorus load delivered to lake?
h) Fate and transport of phosphorus
i) Means to accomplish phosphorus reductions

5. Development of Statevide Nutrient criteia
a) Site-specific goals for idake Total Phosphorus and chloropkgltoncentrations and
Secchi depth measurement,
6. The Watershed
a) Point Sources
b) Projected population growth
7. Modeling
a) The Model (BATHTUB) itself, including assumptions inherent in the model
b) The appropriate goals of modelling
8. Pollutant and water quality trading
9. Communication and outreach

10. Allocations

11.Implementation; cost estimates

*kkkkk

The public notice process for the final draft TMDL is, in general, as follows. This process
is led by the MPCA after CRWP submits its completed draft document.

1. MPCA public information staff and project manager prepare public notice package, to
include draft TMDL, fact sheet, public notice and news release.

2. Public Notice
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The draft TMDL must ben public notice for a minimum of 30 days.

The public notice must be published in Btate Register

The notice must be published on the MPCA Web site.

The notice should also be mailed emailed to a list of interested parties for the project,
and musbe mailed to a statewide list of interested parties maintained by the impaired
waters program coordinator.

Public meetings during the public notice phase will be determined based on the level of
public participation and outreach during other phases girtject.

=4 =4 =8 =4 -8 -8 A -9

3. Public comments: All written public comments must be provided to EPA with the
submission of the TMDL. Copies of each comment letter must also be submitted.

4. Final MPCA approvals (either by the Commissioner or the Citizens Board).
5. The T™MDL is submitted to EPA for final approval. In accordance with the 2006 Clean Water

Legacy Act (114D.25), the final TMDL is submitted to EPA no sooner than 30 days
following the conclusion of the public notice period.
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10.0 Implementation Plan

Impairmerts caused by excess nutriemtsluding nitrogen, phosphos, and other trace
elements are found in nearly all of Minnesota. These nutrients enter surface water from multiple
point and nofpoint sources. Urban stormwater and runoff from agriculturaklanel major
non-point sources while wastewater treatment plants and other contributors comprise the point
sources. The Byllesby TMDL indicates that major efforts rbastndertaken to reduce
phosphous movement from the watershed into the Byllesby Reservo

10.1 Municipal Treatment Plant Reductions

Numerous municipal #atment plants in the Byllesbyatershed contributeoasiderable
amounts of phosphos as point sources. These sources can and must be managed to attain
reductions by updating treatntdacilities as permit renewal specifications require. Bringing
wastewater plat emissions down to a phosphsievel less than 1.0mg/L will be a significant
accomplishment.

10.2 Failed, inadequate, and straightpipe sewage systems

Reductions in phospinus loading from norwompliant individual sewage treatment
systems (ISTS) will be accomplished by establishing unifornsifdlicies within the Byllesby
watershed. These policies will include pedaftsale inspections, inspection at issuance of
building permits, complete inventory of ISTS in each county, implementation of pumping
ordinances with record retention, and establishment of revolvingnl@rest loan programs to
assist property owners who need to bring systems into compliance.

Reductions inswage discharges from small communities may be achieved through the
use of facilitators and financial assistance programs, bringing citizens together to work out
solutions to wastewater problems. A stable, {tergn funding program is needed to suppoet th
complex process of finding solutions to wastewater problems.

10.3 Disposal of septage from pumsputs.

Proper treatment of material from ISTS pumping must be an integral part of a
phosphous source reduction. Policies governing these practices \eatfygr Specified
practices pertaining to land application of septage and properly maintained records -afytsimp
and disposal should be implemented at the county level.

10.4 Urban non-point source reduction

Improved urban runoff management and impletagon of lowimpact development
policies will achieve reductions through the application of a variety of strategies including
buffering and stabilization of urban shoreland areas, installation of storm water impoundment
structures, s&et sweeping to remme phosphorsi bearing materials, and installation of rain
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gardens. As MS4 permits become part of each
significant education programs will need to be put in place to provide guidance for city officials
as well as prperty owners.

10.5 Agricultural non -point source reduction

Agricultural activity in the Byllesby Watershed may contribute the largest part of nutrient
loading, thereby giving the greatest opportunity to effect reductions. Improved agronomic
practices tht include reduced tillage, #dl, strip tillage, and grazing management will reduce
sediment transport. Application of conservation practices in shoreland areas such as filter strips,
grassed waterways, conservation drainage, buffering of streandsaamage ditches and
agricultural runoff control basins should be coupled with improved agronomic practices.
Improved nutrient management through education and the employment of better fertilizer
application methods such as grid soil sampling and vanratdeechnology should be
approached through services available from | o
other agronomic providers.

Considering animal waste as a valuable resource and the employment of better
management of this nutriendsrce requires a significant shift in the thinking of farmers. It is
important to provide the tools that will help manure managers make application decisions based
on soil and crop need rather than convenience and lowest cost. Manure management plans,
adequate manure storage facilities and elimination of discharge from open feedlots will make
significant reductions in phosphas loading possible.

Considerable opportunities exist to achieve reductions through adoption of innovative
farming practices thdbcus on elimination of erosion and soil transport to surface waters. A
great number of hurdles must be overcome to assure voluntary adoption by the farming
community. Availability of incentives, assistance in designing conservation plans, and education
are usable strategies. However, support for experimentation and innovation must be available to
those producers who are willing to find new ways to reduce soil loss and keep their soil nutrients
in place.

10.6  Water Quality Credit Trading

An integrd part of water quality trading practice is the requirement of overall pollution
reduction as a part of the trade. With the use of GIS technology and other potential assessment
tools areas that can provide significant reductions in nutrient contribuiorse identified and
targetedThe practices of water quality credit trading are stitlergingwith much study and
education required before implementataam dfect significant reductions. Support for the
development of this strategy should be a pathe plan to implement reduction work.
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11.0 FOOTNOTES

Section 2.0
1. Thornt on, K., and Lauri n, C. : nSoft Sci

Management 60; fAlLake and Re s2688; NodhiAmerithan a g e me n
Lake Management Society; 2005

Section 3.0

1 Total Maximum Daily Load Evaluation of Turbidity Impairments in the Lower Cannon
River WatershedVIPCA; 2007; http://www.pca.state.mn.us/water/tmabpect
lowercannorturbidity.html; accessed 9/19/07

2. AEcor egi on bitp:Bwiww.épa.gow'\eed/patea/@coregions/mn_ecq.htm
accessed 8/28/0Tontinued next page.
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