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CHAPTER 4: CHARACTERIZE THE WATERSHED

4.1 Introduction

This chapter presents the results of an inventory and analysis of the surface waters and related
features of the Kinnickinnic River watershetlincludes descriptive information pertaining to

the histoical trends and current status of habitat (physical, chemical, and biological) quality and
ecological integrity, bank stability, and potential limitations to water quality and fishery
resources.This chapter represents a refinement ofS8batheastern Weensin Regional

Pl anning Commi sRegi@enal &/ater QualEyWRrrageient Plan Update
(RWQMPU) and includes fishery, macroinvertebrate, and habitat data gathered since the
completion of that plan up to the year 2008 some caseshe habitat diagssion focuses on the
watershed as a whole and doesdistuss each element of habitatéach assessment point

area. Thesecond half of the chapter presents water quality and pollutant loading within the
Kinnickinnic River watershedIn contrast to th habitatbased discussion, the water quality and
pollutant loading data and modeling results@ganized byach assessment point area.

As mentioned in Chapter 3 of this Watershed Restoration Plan (WRP), the RWQMPU was the
starting point and set theafnework for this plaif it is not intended to be the final level of

restoration for the watershed. The goals of the RWQMPU, and consequently the WRP, were not
set to meet water quality standards in all locations of the watershed 365 days per year.
Therebre, the water quality results shown in this chapter, which are based on the recommended
plan from the RWQMPU, do not all meet water quality standarttsvever, ahieving the goals

will significantly reduce th@nnualpollutantloads and concentrationstime streams and

improve habitat in the watershetl.is anticipated that additional work will follow as the

adaptive watershed management approach is implemeaiiedill continue to improve water

guality.

4.2 Overview of Habitat Conditions within the Kin nickinnic River Watershed

Note: Sections 4.2 and 4c8nsist of excerpsr om S EWRPC6s Memor andum Re
Stream Habitat Conditions and Biological Assessment of the Kinnickinnic and Menomonee River
Watersheds: 20002002 | n s ome ¢ as e s ,al hadhéeR Pdlifies ormeartaeged

to highlight pertinent aspects of the Kinnickinnic River watershed and to fit within the context of

this WRP. Memorandum Report 194 is included in Appendix 4A.

Background

Water from rainfall and snowmelt flows into sire systems by one of two pathwagiher
directly flowing overland as surface water runoff into streams or infiltrating into the soil surface
and eventually flowing underground into streams as groundw@pdremeral streams generally
flow only during thewet season or large rainfall eventtreams that flow yeaound are called
perennial streams and are primarily sustained by groundwategdirg periods.The surface
water drainage system contains 31 miles of perennial and ephemeral streams$evithin t
Kinnickinnic River watershe@Figure4-1). This map also depisthe assessment point areas,
identified as KK1 thru KK-11. As noted abovesome of thénabitatbased characteristiesd
thewater qualityand mllutant loadingdiscussions utilize assessment point atedscus the
discussion Between the discussion of habitat and water quality/pollutant loaaitegthat there
are minor differences iaerial coverage dfeveral of thelownstreanassessment pd areas
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Figure4-1corresponds o t he Ki nni citatibasedidiscusRorfigaredé/s h ab
presentedater in thischapter, corresponds to the wajeslity/ polutant loadingdiscussion.

Viewed from above, the network of water channels that form a river system typiisalgys a
branchlike patternA stream channel that flows into a larger channel is called a tributary of that
channel. The entire area draindxy a single river system is termed a drainage basin, or
watershed.Stream size increases downstream as more and more tributary segments enter the
main channel As water travels from headwater streams toward the mouth of larger rivers,
streams graduallycrease their width and depth and the amount of water they discharge.
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To better understand the Kinnickinnic River watershedthadactors thashape its stream
conditions, it is important tanderstand the effects of both spatial and temporal scales.
Microhabitats, such as a handgited patch of gravel, are most susceptible to disturbahibe
river systems and watersheds, or drainage bamiagastsusceptible However large
disturbtances can directly influence smalkrale features of streamSimilarly, on a temporal
scale, siltation of microhabitats may disturb the biotic community over the shortlwever,
if the disturbance is of limited scope and intensity, the systenre@cayer quickly to pre
disturbance levels.In contrast, extensive or prolonged disturbances, such as stream
channelizatiorand the construction of concrdirings, have resulted in longer term impacts
throughouthe Kinnickinnic Rivemwatershed

Historical conditions

Early records reveal that the Milwaukee Estuaga includinghe Kinnickinnic River has been
substantially channelized, relocated, dredged, filled, and dammed to convert the significant
wetland complex into the highly constructed naviggirt that currently exists This

conversion allowed for the development and growth ofiteater Milwaukeenetropolitanarea
that currently exists, but this conversion has lead to significant environmental degradation in
water quality, fisheries, aniildlife habitat® Further comparison of the earliest known survey
of the entire Kinnickinnic River system, completed in 1,886he present channel conditions in
2005 also shows evidence of significant channelizatbannel liningand diversion of seam
channels over this time period

Straightening meandering stream channels or i
accepted technique to reduce flooding. The objectives of channelization were to reduce floods

by conveying stormwater runoff morapidly and to facilitate drainage of lelying lands.

Channelization can lead to increased water temperature due to the loss of riparian vegetation.

can also alter istream sedimentation rates and paths of sediment erosion, transport, and

deposition. Therefore, channelization activities, as traditionally accomplished without mitigating
features, generally lead to a diminished suitability estieam and riparian habitat for fish and

wildlife.

Flood minimization measures also involved fitecemenof concrete (both as a flow channel
enhancement and as flow controls as in the case of dams, drciprets, and enclosed channel)

and removal of vegetation fronh@nnels to promote rate of flovidistorically, these measures

were implementeavithout cansideration of habitat impact€oncretelined stream segments are
particularly damaging, due to the creation of conditions that fragment and limit linear and lateral
connectivity with the stream and their corridor habitat and ecosystem; limit or pfishesand

wildlife movement; increase water temperature; destroy fish, aquatic life and wildlife habitat;

limit recreational use including those attendant to navigation, fisainyaesthetics; and may

actually increase flooding and decrease public safetg.e Appendi x 4A for SEWI
Memorandum Report No. 198iream HabitaConditions and Biological Assessment of the

'G.J. Niemi and others, fAAn Overview of Case Studies on
Journal of Environmental ManagemgiMolume 14, pages 573487, 1990

%Poff, R. and C. ThreineiSurface Water Resources of Milwaukee Couigconsin Conservation Department,

Madison, Wisconsiii1964

3Milwaukee River Estuary Area of Concern (AOGitp://www.epa.gov/glnpo/aoc/milwaukee.html#pagetop
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Kinnickinnic and Menomonee River Watersheds: 200@09 This memo provides additional
information and detailed mapping of the KinnickimRiver watershed.

Land use, imperviousness, angtirology

The Kinnickinnic River watershed is nearly entirely built owthile such urbanizatiom the
absence of planning can creaegative impacts on streamsyanization itself is not the main
factar driving the degradation of the Kinnickinnic River watershidgeneral, seams can
survive and flourish in urban settingg§he main factors leading to the dedméion of urban
waterbodies are thellowing:

+ Creation of large areas of connected invpmis surfaces

+ Lack of adequate stormwater management facilities to contrqLtngity and quality of
runoff

+ Proximity of development to waterbodies
+ Loss of nattal areas
+ Inadequate construction erosion controls.

These factors increase the potentialtie occurrence of the negative water quality/quantity
effects associated with urbanizatidndustrial and commercial land uses have significantly
more impervious area than residential land usesthermore, smaller residential lots create
more impenious surfaces than larger residential IGTABLE 4-1 lists the approximate amount
of impervious surfaces created by residential, industrial, commercial, and governmental and
institutional development.
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TABLE 4-1

APPROXIMATE PERCENTAGE OF CONNECTED IMPERVIOUS
SURFACES CREATED BY URBAN DEVELOPMENT

Impervious Surface*

Type of Urban Development (percent)
Two-Acre Residential 10-15
One-Acre Residential 15-25
One-Half-Acre Residential 20-30
One-Third-Acre Residential 25-35
One-Fourth-Acre Residential 35-45
One-Eighth-Acre Residential 60-70
Industrial 70-80
Commercial 85-95

*Higher percentages of impervious surface increases the potential for negative

water quality/quantity effects
Although commercial and industrial developmearts characterized kajlarger percentage of
impervious surfaces, residential developméimisiuding lawns)resent different concerns.
Lawns are considered pervious, but they do show some similarities to ioysesurfaces.
When lawns are compared to woodlands and cropland, they are found to Es#aioil pore
space (up to 1% less than cropland and #4ess than woodland) available for the infiltration of
water In many instanceshe porosity of residéial lawns is impacted bgonsiderable soil
compactiorthat normallyoccurs during grading activitiedNative grasses, forbs, and sedges
have deeper rostystems than turf gras3he deep rootkosen the soil and create flow channels
that increase infitation capacity.Also, owing to excessive applicatieof fertilizers and
pesticidesurban lawns typically produce higher unit loads of nutrients@esticide than those
produced byropland?

When a new commercial or residential development is bedlt a streanthe extent of

driveways, rooftops, sidewalks, and lawns increases while native plants and undisturbed soils
decreasgand the ability of the shoreland area to perform its natural functions (flood control,

pollutant removal, wildlife habitagnd aesthetic beauty) is decreaskdthe absence of miti

gating measures, urbanization impacts the watershed, not only by altering the ratio between
stormwater runoff and groundwater recharge, but also through the changing of streaoglydrol

In geneal, increasd imperviousness leads to greater runoff volumes and peak flows; this is
referredtoaéi f | ashi ness o (or trdetoapaetiptatientevgnFigurec h  f | o w
4-2). Thesechangs further ifluence other chacteristics of the stream, such as channel

morphology, water quality/quantity, and biological diversity.

“Center for Watershed Pratéon, ilmpacts of Impervious Cover on Aquatic SystenWatershed Protection
Research MonograpNo.1, March 2003, p. 7

ynmg)

4-6






Watershed RestoratidPlan Kinnickinnic River

In addition,becaus@émpervious cover prevents rainfall from infiltnagj into the soil, less flow is
available to recharge ground watdherefore, during extended periods without rainfall,

baseflow levels are often reduced in urban streaffisis has been observed in the Kinnickinnic
River watershed, which limits recreatial opportunities such as canoeirig.addition to water

guantity and stream hydrology, stormwatenoff traveling over a parking lot or driveway will

pick up more heavy metals, bacteria, pathogens, and other stream pollutants than runoff traveling
oversurfaces that allow some of the stormwater to be filtered or to infiltfdtes. directly

affects water quality and pollutant loadwghin the KinnickinnicRiver watershedjiscussed
onpage4-22.

Biological

Habitat is conprised of a complicated mixture of biological, physical, chemical, and

hydrological variables. Biotic interactions such as predation and competition can affect species
abundance and distributions within aquatic systérosever, such interactions are begidhe

scope of this report and are not considered further in this document. Abiotic factors such as
stream flow, channelization, fragmentation of stream reaches, temperature, dissolved oxygen
concentrations, substrates, among others are strong detesrohaquatic communities (fishes,
invertebrates, algae). Therefore, biological community quality is a surrogate for habitat quality.
For example, high abundance and diversity of fishes is strongly associated with high quality
habitat. It is important to rte that habitat quality is intimately related to land use within a
watershed as well as to land use directly adjacent to the stream bank. Consequently, watershed
size and associated land use characterization as well as riparian buffer width are entieatsl
necessary in defining habitat quality.

4.3 Habitat Assessment within the Kinnickinnic River Watershed

This sectiorhighlights habitatnformationfor key assessment point areas witthia

Kinnickinnic River watershetased upon the analysis of physiaatl biological conditions from

data obtained from years 2000 through 200Bis assessment was based upon fish,
macroinvertebrate, and habitat samples collected for a variety of purpasestipje agencies

These samples were collected for a varietguposes and programblowever, it is important

to note that the collection methods used were similar and comparable for purposes of this report.

Physical and iparian

The Kinnickinnic River system is comprised of abou¥atbncretelining and 306 enclcsed
channel, and most of the remaining open stream channel is unstable and @raBing 4-2).

A 2004 stream assessment report indicated that the upper unchannelized sections of the
Kinnickinnic River are severglincised (downcut or eroded streambed) and laterally unstable.
Comparison of histora longitudinal profiles indicates that up4do 5 feet of incision has
occurred since the 1976sThis channel instability is due to a combination of elements that
include a high amount of urban development and associated impervious area, stormwater
network designed to move runoff quickly and efficiently off the land surface; significant
encroachment of urban development to the stream, which confines flows witrirow area

°Si mmons, D., and R. Reynolds, fAEffects of wurbanization
N Y ,Water Resourcesulietin, (Volume 18(5): 797805, 1982

®Milwaukee CountyMilwaukee County Stream Assessment, Final Repomipleted by InteFluve, Inc.,

(September, 2004
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and exposing the streambank and streambed to extremely high velocities and shear stress; and
steep slopes.

This is consistent with extensive areas within the Kinnickinnic River watershed with riparian
buffers less than 75 feet in widtiMore han 7@% of the river corridors within the Kinnickinnic
River watershed contain buffers with less than 75 feet in wiitream widths in the

Kinnickinnic Rivergenerallyrange from 10 to 74 feeiThe Upper and Middle Kinnickinnic

river mainstem assessmeoint areagkK -3, KK-10) contain the most highly buffered stream
reaches Approximately 2%6 of the stream within assessment point area¥#hd 236 of the
stream in assessment point area-kKKhas ripariamuffersthat exceed 75 feet in width.
Channebed sibstrates throughout the Kinnickinnic River watershed were dominated by gravels
and coarse sand3.hese large substrate sizes are consistent with high velocity flows that occur
throughout this watersheddowever, not much instream physical inforroatexists within this
watershed.

The highly bufferedreas within the watershed tend toalssociated with park systemBhe

Upper Kinnickinnic Rivemainstemalso contains two of the six total highest quality vegetation
communities in the entire wateesh The Lower Wilson Park Creek (KR), Holmes Avenue
Creek (KK-5), and Lyons Park Creek (KK) assessment point areslso contain important plant
community areas with fair to goapliality. These areaserve as extremely important wildlife
refuge areas ithin the Kinnickinnic Riverwatetse d 6s hi ghl y uiSdeani zed | a
Appendix Af or S E WRMotaddsim Report No. 198tream HabitaConditions and
Biological Assessment of the Kinnickinnic and Menomonee River Watersheds22080 This
memo povides additional information on buffer widths and plant communites includingesktail
mapping of these features wittime Kinnickinnic River watershed-or more information on
natural areas within the Kinnickinnic River watershed,teedollowing repats:

+ A Regional Natural Areas and Critical Species Habitat Protection and Management Plan
for Southeastern Wisconéin

+ A Greenway Connection Plan for the Milwaukee Metropolitan Sewerage Histrict
+ A Park and Open Space Plan for Milwaukee Colunty
+ Conservatio Plan Technical Repdft

As previously summarized withthe RWQMPU there are a total of 61 point sources identified
within the Kinnickinnic River watershed that include noncontact cooling water permits,
individual permits, CSO outfalls, and SSO outfallhese are predomantly located within the
assessment point areas that correspond to the Kinnckinnic River maiK#ted) KK-10, and
KK-11). There are an estimated 53 starater outfalls found alontipe Kinnickinnic River The
stormwater outfalls aneot concentrated in any particular area, but are found throughout the
watershed.Stormwateioutfalls are far more numerotisan any other type of outfall.
Considering their distribution and the fact ttfe#se stormwater outfaltischarge with all rain

"SEWRPCA Regional Natural Areas and Critical Species Habitat Protection and Management Plan for
Southeastern WisconsiRlanning Report No. 4g5eptember 1997

8 SEWRPC, A Greenway Connection Plan for the Milwaukee Metropolitan Sewerage Ditrimtrandum Report
No. 152(December 2002

9 SEWRPG A Park and Open Space Plan for Milwaukee County, @onity Assistance Planning Report No. 132
(November 1991)

1 MMSD, Conservation Plan Technical Rep¢@ctober 200}
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events (a®pposed to a few events a year like CHE@wir potential for water quality impacts is
far more significant.

The physical outfall pipes themselves can potentially create significant localized erosion to
streambed and/or banks, especially étlare constructed at poor angldhese outfalls can be
retrofitted by changing pipe angles, installing deflectors, or shortening pipes, among lbtisers.
also important to note that these outfalls may provide opportunities for innovative infiltration
practices as well as protecting streambed and streambanks from drosigaition to outfall
design and construction, the location of the outfall is an important considefationtfall that
discharges directly to a waterbody conveys stormwater lpasiparian buffer. These conditions
preclude any opportunity for the riparian buffer to filter or treat stormwater. Ideally, outfalls
would discharge directly into the riparian buffer area which would allow some infiltration and
filtration of the stormwadr within the buffer area. Outfall pipes can be retrofit or daylighted to
shift the outfall discharge point to the riparian buffer; note that the riparian buffer may need to be
modified in the new discharge area to prevent erodire to limited numbersf examples of
infiltration and streambank protections projects withn the Kinnickinnic RwagershedFigure

4-3 depicts projectthat are underway within the Menomonee River watersidésb, e
Appendix 4Af or S E WRMRotaidsm Report No. 194tream HabitaConditions and
Biological Assessment of the Kinnickinnic and Menomonee River Watersheds22090 This
memo provides additionaiformation on outfall pipes, point sources andnitoring sites
including detailed maging of these features of the Kinnickinnic River watershed.
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Instream biological onditions

The most recent biological assessment of the Kinnickinnic Rraézrshed identified a strong
relationship between water and aquatic community quality and amount of urban lahd-ose.
example, median chloride concentrations amgregter Milwaukeavatershedshow a positive
relation with increasing land usélowe\er, it is important to note that not all water quality
constituents showed the same patteritsirelationship with urban landsome showed opposite
responses and some showed no patterns dtlalkever,aggregatedbiologicalindicesgenerally
present gretty clear relationship between urban environments andahabigure4-4 shows the
strong negative relationship between fisheries Index of Biotic Integrity (IBI) and Hilsenhoff
Biotic Integrity (HBI) quality with increaseceVels of urbanizatiowithin the greaer Milwaukee
watersheds$’

Hydrology plays an important roléAs noted abovieurbanization increases impervious surface
which can | ead t o ,avhichsubsequentlysféects stieamibhrk stability, n e s s
streambed stability, pollutant loading, asetiment dynamicsThese changes caffect habitat
availability and quality.The Kinnickinnic River contains about 30 to%4@mperviousness based

upon theamount of urban land developmemh. summary, théaydrology within the

Kinnickinnic Riverwatersheds a major determinant of stream dynamics and is a vital

component of habitdbr fishes and other organism§he interactions among land use, stream
characteristicsand habitat are diagramedfigure4-5.

TABLE 4-3 presentsaggregated bioassessmesgults fronmultiple watersheds from the
Milwaukee area.Data from other watershedgereused to put the results of the Kinnickinnic
River into context. This table really highlights the fact that the highest quality aquatic habitats
tend to be located in less developed ardasontrast, the poorest quality biological

communities are located in highly urbanized areas, including the Kinnickiiver. While
urbaniaton is not the only determinant of habitat quality, it does tend to play a prominent role
and serve as a predictoihabitat degradationin generalS E WR P BWQ@MPU summarized

that the biological community in the Kinnickinritiver watershed is limited primarily due ttoe
following:

1) Periodic stormwater pollutant loads (associated with increased flashiness)
2) Decreased base flows and increased water temperatures due to urbanization

3) Habitat loss and continued fragmentation dueulwerts, concrete lined channels,
enclosed conduits, drop structures, and past channelization

13.C. Thomas , M.A. Lutz, and othefVater Quality Characteristics for Selected Sites Within the Milwaukee
Metropolitan Sewerage Distri®lanning Area) February 200&eptember 200%).S. Geological Survey Scientific
Investigations Report 2066084(2007)

2The USEPA indicates that IBI is used in warm freshwater streams to evaluate fish species richness and
composition, number and abundanéendicator species, trophic organization and function, reproductive behavior,
fish abundance, and condition of individual fiflinternet]; available froninttp://www.epa.gov/bioiweb1/html/ibi
hist.html
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Urban land uses tend to increase impervious surfaces which affect stream hydrology and impact
water quality. Periodic stormwater pollutant loads result in significant pollutant loading to area
waterbodies. Most of the water quality impacts are assocdated h t he o6f i rst f 1l us
snowmelt events (wet weather event). The first flush carries most of the pollutantyéhat ha
accumulated on impervious surfaces since the preceding wet weather event. Following the first

flush, subsequent runoffisfree r r ed t o as Oextended runoffdé; ¢t
pollution. In general, the first flush occurs during the first 30 minutes of a wet weather event and

the rest of the wet weather event produces extended runoff. Recent analyses ctirapared
concentrations of total phosphorus (TP) and total suspended solids (TSS) among the following
sources:

+ First flush stormwater
+ CSO

+ SSO

+ Extended runoff

The analysis included water quality data that was gathered from 1990 to 2003, so it included

both pretunnel and postunnel data. The analysis of TP within first flush stormwater indicates

that TP concentrations are comparable to those found in CSOs, but tend to present in lower
concentrations relative to SSOs. The concentration of TP within extenu#tisugenerally

lower than those within the CSO and the first flush. The analysis of TSS within first flush
stormwater indicates that TSS concentrations are generally higher than TSS concentrations found
in CSOs, SSOs, and extended runoff. These amlpslicate that nonpoint source pollution

from the first flush of wet weather events contribute to TP and TSS loads and impact water
quality.

Chlorides from deicing activities also affect water quality. Similarly to TP and TSS, chlorides are
transportedd area waterbodies during the first flush of wet weather events. This is demonstrated
with recent water quality monitoring and analysis in the Menomonee River watershed. Chloride
concentrations in the Menomonee River (af Bfreet) are correlated with mter and wet

weather events. As expected, the measured chloride concentrations tend to be highest during the
winter months when salt is applied to roadways within the Menomonee River watershed. Similar
relationships among season, wet weather arstir@amchloride concentrations are expected

within the Kinnickinnic River watershed.

With respect to item 8n page 414 (habitat loss and fragmentation due to structures and
concrete linings)Figure4-6 depicts an exani of a concretdined channel (topthatwas
recently restored along witts associatefloodplain (botton). While this reach is not located in
the Kinnickinnic River watershed, it serves as a good example of the potential habitat
improvement that canebrealized by concrete removal and floodplain restoration.
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Channel obstructions andrbgmentation

There are nearly 100 potential channel obstructions within the Kinnickinnic River watershed.
These structures are primarily associated with road and railway crossings in the form of culverts
and bridges, but obstructions can also include concrete lined channels, drop stramctigrelstis

jams, among othersThese obstructions can form physiaad/or hydrological barriers to

fisheries movements, which can severely limit the abundance and diversity of fishes within
stream systemts. In addition to some of the road and rail stream crossingsptheete lining

within theLower Kinnickinnic Rivemrmainstem assessment point i€k -10) limits fish

passage due to its extreme length, lack of habitat, lack of adequate water depths, high velocities,
and flashiness.

As summar i z e dRWOQMPLE thakdhBséen an apparent loss of multiple fish
speces throughout the Kinnickinnic River watershed over the last 100 yelansever, it is
important to note that this loss of species has been disproportionately greater among reaches that
are frther away from a connection with Lake Michigd®BLE 4-4). This indicates that the

poor habitat, hydrology, and water quality conditions continue to severely limit fisheries within
this watershedln general, the Kinnickinnic River contains the poorest fish, invertelzmate,

algal communitiesvithin thegreater Milwaukeavatersheds|n fact, only two native fish

species have been found within this watershed since the@ear However, due to its

connection with thestuary and Great Lakes system, the lower reachedKithnickinnicRiver
mainstemhas the greatest potential for fishery improvemditis information combined with
recent removal of contaminated sediments within the lower reaches of the Kinnickinnic River
makes it much more likely that fish species uditian will increase within this lower part of the
system.

Existing water quality monitoring information

The Kinnickinnic River watershed has a total ofs26face watemonitoring stationsThe

majority of the water quality datrebeing collected by #taMilwaukee Metropolitan Sewerage

District MMSD), U.S. Geological SurveydSGS, Wisconsin Department of Natural Resources

(WDNR), and volunteers affiliated with the Mil we
program. The MMSD continues t@onductbi-monthly physical and chemical sampling and

analysis akix mainstem andwo tributary sites on the Kinnickinnic Rivancluding inorganic,

organic, bacteriological, and instantaneous water quality measurerfi@et84MSD also

contributes funds for theperation of flow gaging stations by the USGS on the Kinnickinnic

River and some afs associated tributaries

13T M. Slawski, and othersiEffects of lowhead dams, urbanization, and tributary spatial position on fish
assemblage structure within a Midwest stréagrth American Journal of Fisheries Managem@i08

ynmg)

4-20






Watershed RestoratidPlan Kinnickinnic River

The MMSD with USGS have also established onetiesd water quality monitoring station on

the mainstem ofe Kinnickinnic River.Using remote sensor technologlye MMSDand

USGS are measuring re@ine physical water quality and estimating other-teak

concentrations of selected water quality constitueResattime sensors at each location are
measuringspecific conductance, water temperature, dissolved oxggerturbidity along with

stream flow and stageThe realtime sensors are connected to eadfiection platformghat

transmit data in parallel thhe MMSDand USGS public websitegiccess to tis information on

a reaftime basis allows for water resources management decisions and provides information for
citizens.

4.4  Water Quality and Pollutant Loading within the Kinnickinnic River Watershed

As noted at the beginning of the habitat assessmenbtsexth fiassessment point
developedor the Kinnickinnic River watershedn most cases, the Kinnickinnic River

watershed assessment point areas match, but there are minor differences in the vicinity of the
estuary. With respect to water @lity and pollutant loadinghese assessment point areas are the

land areas that the water quality model uses to calculate the delpadiigdntloads. Each

assessment poiat r & wwafer quality is the result of the upstream water quatitya functia of
thedelivered loads from the assessment point,@aeaounting for the effects of instream

processes through the water quality model

Within the following section,dr each assessment poamea the followingarepresented:
+ A map of the assessmentipbarea showing thextent of thearea(Figure4-7)
+ Landuse in the assessment point area
+ Civil divisions (municipalitiesithin in the assessment point area
+ BaselinePollutant Loading and Water Qualitywith fiBaseline defined as:

o The simulated water quality resulting from the matiathas been validated
consideringactual water quality data through calendar year 2007

o Land use as of@0

o Land use pollutant loading rates that wiigally based orthe sourceoading
and management mod&Il(AMM) andsoil and water assessment td®\WAT)
models with some adjustments made to cakbtiaéwater quality model

To support the development ofghvatershed restoration plan (WRP), the water quality models

were updatetb run through December 2007. The purpose of the update was to account for
known changes in the watersheds andasklim® ensur e
conditions. The updated modeling results for the Kinnickinnic River watershed fwenel to

accurately simulate observed flow and water quality conditidhgWater Quality Model
Refinemenimemo is included in Appendixd4

Det ai | ed dafebcated irBApeerdix@ dhe fact sheetgsedata, maps, figureand
tables to presera comprehensive picture of tBaselineconditions within each assessment
point area in th&innickinnic River watershed.

+ The pollutant loading is presented tmynpointsources angboint sources (ndustrial
dischargescombined sewer overflow€E09 and sanitary sewer overflowSGO3.
The loading for nonpoint sources is further refinedgtmatethe delivered loads by
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land use €xpressed dsads andaspercent of total loads) and the unit loads for each
land use (loads expressasunits per acregr year)

+ Year 2020Pollutant Loading and Water Qualitywith iiYear 202® defined as the
water quality resulting from the model assuming the following:

o Growth in the assessment point areas as projected 8EBWRPCRWQMPU for
Year202Q

o Complete implemmatation of theRWQMPUS seecommended actiorier the
Recommended Plawhich includes full implementation &¥is. Admin. Code
Natural Resource\NR) 151 Runoff Managemerind implementation of many
other actions as detailed in the RWQMPSkee Chapter 6 fa list and brief
description of RWQMPU recommendations that are included in this \WHRP.
more detail and information, see Chapter X of the RWQMPU.

o Water quality modeling results based upon these assumptions.

o The pollutant loading is presented fiynpoirt sources angboint sources
(industrial discharge€£S0Os and SSOs).The loading for nonpoint sources is
further refined teestimatethe delivered loads by land usxpressed dsads and
aspercent of total loads) and the unit loads for each land ogélexpressets
units per acre per year)

While the chapter presents data for each of the assessment point areas individually, it may be
useful to first provide a comparisamongall assessment point areas within the Kinnickinnic
River Watershed TABLE 4-5 presentsa sumnary of loads derived from modelagbnpointand

point sources. Theonpointand point loads represent tBaselinemodeled water quality in

units per year.In addition, the ranked loads for thenickinnic Riverwatershed assessment
point aeasandgraphshatpresent the unit loads per acre for the assessment poinaegeas
presented in Appendix 4DThe data andraalysis included in these appendicas serve as tools
during the implementain of actionghat are intended taddress focus areas in tkmnickinnic
Riverwatershed.

ynmg)
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TABLE 4-5
TOTAL BASELINE ASSESSMENT POINT AREAS LOADS

Baseline Nonpoint

Baseline Point

Baseline Total

TP TSS? BoD® Fc* TP TSS BOD FC TP TSS BOD FC
pounds tons pounds billion counts pounds tons pounds billion counts pounds tons pounds billion counts
KK-1 625 141.94 16,935 247,097 0 0.01 7 517 626 141.95 16,942 247,614
KK-2 894 278.92 | 30,856 327,952 458 1.59 5,451 2,068 1,352 280.51 36,307 330,020
KK-3 1,204 280.35 | 33,547 469,449 1 0.03 13 1,034 1,205 280.38 33,560 470,483
KK-4 1,846 441,90 | 122,152 458,079 335 3.57 5,838 16,143 2,181 445.47 127,990 474,222
KK-5 1,006 321.75 44,480 361,867 442 0.40 1,124 0 1,448 322.15 45,604 361,867
KK-6 599 157.12 16,752 202,881 0 0 0 0 599 157.12 16,752 202,881
KK-7 444 108.49 12,119 145,036 0 0 0 0 444 108.49 12,119 145,036
KK-8 1,727 444.27 49,047 583,597 0 0 0 0 1,727 444.27 49,047 583,597
KK-9 541 128.21 15,349 185,811 1,155 28.00 13,951 1,021,327 1,696 156.21 29,300 1,207,138
KK-10 1,065 293.19 | 31,886 376,749 434 19.62 8,968 491,755 1,499 312.81 40,854 868,504
Notes:

L TP = Total phosphorus

2TSS = Total suspended solids

% BOD = Biochemical oxygen demand
* FC = Fecal coliform

W)
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4.5 AssessmenPoint Areas (Subwatersheds)

The Kinnickinnic River contains 10 assessment point aréasseareas are presented Bigure
4-7.

4.5.1 Lyons Park Creek (Assessment PoinKK -1)

LyonsPark Creek is located in tmerthwesternportion of the Kinnickinnic River watershed
primarily within thecity of Milwaukee. This tributary flowsin anortherly direction within
enclosed conduit, concrelieed channeland natural channebnditions

The creek begins about ¥ mile sowsieof the intersection of Forest Home and Morgan
Avenues. From thatpoint, the creek flowsiorthweserly and enters enclosed condaiitd flows
beneatForest Home AvenueAfter emergingabout 100 feenorth of Forest Home Avenugéhe
creekflows northwesterly through Lyons ParkThis reacHlows within a predominantly natural
channelhat terminates &7" Street. West of 87Street, the creek flows northwesy within a
concretelined channel to West Lakefield Drive, located about a block souttest Oklahoma
Avenueandeast of60" Street. From this point, the creekenenters enclosed conduaitd flovs
northerly under Oklahoma Avenue and emerge8Vest Bennett Avenud=rom that point,the
creekentersa concretdined channelnd continuesotflow northelly past Fairview Elementary
Schooland the Milwaukee Spanish Immersion Schatthen the creek reach€develand
Avenue, it again enters enclosed condulthe creeke-emergesbout 200 feet north of
ClevelandAvenue, flows through a shoeaion of concretéined channeland then enters the
Kinnickinnic River Parkway At this point, the creek enteriset South 4% Street Ditch
assessment point area (KX, see pagé-41. Formore information on Lyons Park €k or
other subwatersheds within the Kinnickinnic River, See WR P RWQMPU.

There are approximately dams ordrop structures located along Lyons Park Crelke width

of the riparian margin is relatively narrow, with ordl§% of the stream within #assessment

point area having a riparian width that exceeds 75 fBle¢. creek predominantly flows through
high-density residential neighborhoods and two commercial areas associated with Forest Home
and Oklahoma Avenuedhe Lyons Park Creek assessnyamint (KK-1) area encompasses 1.3
square milegFigure4-8).

Beyond the land use adjacent to the crdek]and use within thieyons Park Creek assessment
point area (KK1) is predominantt high-density resideindl (54%) and lowdensity residential

(5%) (these arelefined in the following table)Local roads and arterial streetntribute to
transportationwhich makes ugpproximately 3% of the total land useRecreation, natural

areas, and open space alevith institutional governmentalandcommercial land uses compose
the remaining 1%. Based on an analysis of land ustrmationused to develop the water

guality dataapproximately 3% of the area is imperviousMore information pertaining to land

use and the effects of imperviousness on water quality and flows are available in the RWQMPU
TABLE 4-6 presents the land usegthin the Lyons Park Creek assessment point area-{§K

W)
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TABLE 4-6
LAND USE IN THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1)
Land Use Included in Percent of Land Use within

Land Use Assessment Point Area (sq mi) Assessment Point Area
Agriculture 0.0 0.00%

Low Density Residential* 0.1 4.72%

High Density Residential® 0.7 54.19%
Commercial 0.0 1.93%
Institutional & Governmental 0.0 4.08%

oo Becresion e,
Transportation 0.4 30.03%
Manufacturing and Industrial 0.0 0.00%

Total 1.3 100.00%

Notes:

! Low density residential includes suburban, low, and medium density single-family residential areas (fewer than 6.9 dwelling
units / net residential acre).

2 High density residential includes high density single family residential (greater than 7.0 dwelling units / net residential acre)
along with two-family, multi-family, mobile homes and residential land under development.

W)
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Portions of two municip#les within Milwaukee County are locatedthin the Lyons Park
Creek assessment point area (KK The municipalities are thaties of Greenfield and
Milwaukee. Nearly 88% of the 1.3 square milareais located within theity of Milwaukee.
Thecity of Greenfield occupies themaining 12. The extent of theivil divisions withinthe
Lyons Park Creek assessment point area-{iI§ presented iTABLE 4-7.

TABLE 4-7
CIVIL DIVISIONS IN THE LYONS PARK CREEK ASSSESSMENT POINT AREA (KK-1)

Civil Division within Assessment

Point Area Percent of Assessment Point
Civil Division (sq mi) Area within Civil Division
City of Greenfield 0.1 12.33%
City of Milwaukee 1.2 87.67%
Total 1.3 100.00%

BaselinePollutant Loading and Water Quality

Water quality was characterized in terms of dissolved oxygen (DO), total phosphorus (TP), fecal
coliform (FC) and total suspended solids (T.3®wever the parameters of focurs the Lyons

Park Creek assessmgint area (KK1) are FC and DOThe largest contributor Baseline

loads is commercial land usé.is important to recognize that land uses directly impact pollutant
loading, which in turn, directly affects water quality

However, approximately 86of t he wur ban nonpoint source FC
s 0 u r dlese.am@ sources of FC that cannot be attributed to the assumed FC loads from the
land usesn theLyons Park Creek assessment point area-{)KKThese sources may be caused

by illicit connections to the storm sewer system, leaking sewers, or other unidentified sources.
As noted earlier, water quality is impacted by a number of factors, including pollutant loading.

I n the following | oading t aibtibeted amohgsteghe i unknown
i mpervious | and use classifications in propor

The detailed assessment of FC counts in terms of days peF@eapuntsas a function of
months of the year, and FC counts as comparetigans flow can be viewed in the fact shee
presented in Appendix 4@Based on detailed water quality modeling analytesassessments
of FC concentrations werharacterized as moderate fbe annualmeasurendgood for the
swimming seasanSeeFigure4-9, Figure4-10, andFigure4-11 for FC data as a function of
days per yeai=C dataas a function omonthsof the year, and € dataas a function o$tream
flow, respectively.Note: theblackline onFigure4-9 representshe cumulative number of days
at various concentrations throughout the year.

Dissolved oxygen was also analyzed ataill during the summer monthheminimumDO
concentrations were assessed as padrthe maximum DO concentrations were characterized as
very good(see habitat section for details on the interactions of DO, water temperature, and
aguatic habitat). Theconcentrations of DO are highly variable in the sprifis variability

suggedst that there is either excessive algal growth or inputs of biochemical oxygen demand
(BOD) within the system.The decline in oxygen concentrations during the summer manths i
typicaland is likelydue to the decreased solubility of oxygen in warmer water.

W)
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In addition to the parameters of focdgtailed assessmentere also performed on TP and TSS
data Theconcentrations of TP are characterizeg@sdwithin theLyons Rark Creek
assessment point area (K. The concentrationof TP increasi early spring, possibly due to
fertilizer applicatiors. The concentrations of TP are faidgnsistent andenerally decline

during the late spring, summand early falimonths This may be related in part to uptake by
plants during the growing seasofiee Chapter &ection 6.4 for more detail on modeled water
guality undemBaselineconditions.

Total suspended solid®ncentrationsvere characterized as very goothe datandicate that
suspended solidareprimarily attributed to nonpoint source$he potential sources of
suspended solids include runoff that carries a sediment load, stream bank erosion, or re
suspended stream sedimeritwever, note thahe Lyons ParlCreek assessment point area
(KK-1) containsconcretelined reachesAs a result, resuspension of stream sedimeaisl
erosionlikely make less of a contribution to TSS than natural reaches that expehesee
processes

In addition to the detailed atysis described above, the modeRakelinewater quality data
summarized on an annual basigpresented iMTABLE 4-8. This table also reflects
compliance with applicable water quality standards within teesssnent poirdgrea In the
table, the level of compliance for a given water quality parammglienot necessarily match the
detailed assessment of the given parameter discussed in the next paragesaphbtential
disparity is a function of differentvaluation criteria thatvereused. For example, where
applicable the table evaluates compliance withter qualityvariance standards while the
detailed assessments &weused orhabitat and do not considgpecialwater qualityvariance
standards.

As roted earlier, water quality is impacted by a number of factors, including pollutant loading
In the following loading tables, loads are grouped by their type, point or nonpoint, and are
further categorized by their source. Note: loads of BOD ma®septd in the loading tables
becaus@BOD directly impactshe concentrations of DOTABLE 4-9 presents the aual

pollutant loadsTABLE 4-10 presents the percentage breakddareach loagdandTABLE 4-11
presents thannual pollutant loads onpeer acreébasis

W)
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TABLE 4-8

MODELED BASELINE WATER QUALITY FOR THE LYONS PARK CREEK
ASSESSMENT POINT AREA (KK-1)

Assessment Water Quality Baseline
Point Indicator Statistic Condition
KK-1 Fecal Coliform Bacteria Mean (cells per 100 ml) 5,659

Lyons Park Creek |  (annual) Percent compliance with single sample 80
standard (<2,000 cells per 100 ml)&

Geometric mean (cells per 100 ml) 492

Days of compliance with geometric mean 296
standard (<1,000 cells per 100 ml)&

Fecal Coliform Bacteria Mean (cells per 100 ml) 2,660
(May-September: 153 | percent compliance with single sample 90
days total) standard (<2,000 cells per 100 ml)&

Geometric mean (cells per 100 ml) 361
Days of compliance with geometric mean 150
standard (<1,000 cells per 100 ml)&
Dissolved Oxygen Mean (mg/l) 6.6
Median (mg/l) 6.3
Percent compliance with dissolved 100
oxygen standard (>2 mg/l)&
Total Phosphorus Mean (mg/l) 0.052
Median (mg/l) 0.031
Percent compliance with recommended 88
phosphorus standard (0.1 mg/l)

Total Nitrogen Mean (mg/l) 0.66

Median (mg/l) 0.67
Total Suspended Solids Mean (mg/l) 8.5

Median (mg/l) 5.0
Copper Mean (mg/l) 0.0036

Median (mg/l) 0.0013

a ) o ) .
Variance Standard in Wis. Admin. Code Natural Resources (NR) 104 Uses and Designated Standards.
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TABLE 4-9
BASELINE LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (UNITS / YEAR)
Nonpoint Sources PointSources
S o x 5
< c % LS ~ < = i —=
s |zlol| = $5 |@| © als |8 £ 3 : 2| E
© 212 3 ES |w 7 w|E| ¥ S = S 3 =18 8
£ sle| o 8 |8 2 2| 3| 2 = 8 © s | 28| &
= T o o o S =
8 O|o L g g ® ® o £ E Dq:_) E 3 = <
Loads Units =
TP pounds 219.3 -1 -] 055 6.14 -- 311.14 -- -- -- 86.52 - 1.02 0.68 - -- 0.47
TSS tons 92.01 -|-| 01 2.84 -- 17.13 -- -- -- 29.45 - 0.38 003 - | - 0.01
BOD pounds 9,848 -|1-1 35 525 -- 3,560 -- -- -- 2,905 - 39 23 - | - 6.67
FC billion counts 122,153 | - | -- 4 13,852 | -- 14,579 -- -- -- 95,429 - 1,079 1 - -- 517
Units are mass or counts per year
Note:A -4 i ndicates that the | and cover is not present in the given assessment point area.

* = Impervious surface i unknown source loads added to these land uses.
(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D. The grass classes are aggregations of grass located at properties classified as
impervious land.

TABLE 4-10
BASELINE LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (PERCENT)
Nonpoint Source PointSources
E3
"“_6 E ‘k . — x g %
—_ —_ —~~ —~ —~ x [+ = —_
o 8| | % | 25| @ c g8 | = =1 £ g g = g " 0
o | 5| 8| Es5| 17 2 a g 5 3 S > g 2 3 3
E o o S o= @ @ @ 3 2 = a © 3 E ? ?
L - — _ =
s 6| G gg o o o 2 b e E = = £
Loads
TP 35% - - 0% 1% - 50% - - - 14% - 0% 0% - - 0%
TSS 65% - - 0% 2% - 12% - - - 21% - 0% 0% - - 0%
BOD 58% -- -- 0% 3% -- 21% -- -- -- 17% - 0% 0% -- - 0%
FC 49% - - 0% 6% -- 6% -- -- - 39% - 0% 0% - - 0%
Percentages are rounded to the nearest integer. A "0%" represents a nonzero value less than 0.5%.
Not e:0 Al mMdi cates that the | and cover is not present in the given assessment point area.

* = Impervious surface i unknown source loads added to these land uses.
(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D. The grass classes are aggregations of grass located at properties classified as

ms)
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TABLE 4-11
BASELINE LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (UNITS / ACRE/ YEAR)
Nonpoint Sources PointSources
— = S
8 =< —~ ~ - o © = -
o =~ | = - 25 |@o O @) 3 o = T 2 ke )
= 2] (@) 8 = = = = £ o c = 0 0
e |5 ¢ S|z % |g|5| S5 ||| || 38|88 |8
£ S| 9| o TE | © © s | 3 7 2 2 = = E O @
S o |6 g 216 o o | £ S & g 3 = £
) =
Loads Units
TP pounds/acre 0.26 -- 0.00 0.01 | -- 0.36 -- -- - 0.10 -- 0.00 0.00 -- -- 0.00
TSS tons/acre 0.11 - | - 0.00 0.00 | -- 0.02 - - - 0.03 0.00 0.00 -- - 0.00
BOD pounds/acre 11.54 - | - 0.04 0.62 | -- 4.17 - - - 3.40 - 0.05 0.03 -- - 0.01
FC || billion counts/aq| 143 - | - 0 16 - 17 -- - -- 112 - 1 0 - - 1
Units are mass or counts per acre per year
Not e:0 Al Midi cates that the | and cover is not present in he given assessment point

(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D.
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Baselne Habitat and Related Issues

Theflashinesswithin the Lyons Park Creek assessment point &&al) was evaluatedThe

index offlashiness quantifies the frequency and rapidity of stesrh changes istreamflow.

In this areathe flashines was cheacterizedas poor This assessmenf flashiness suggests that
thisreach experiences rapid increases and decreases in streamHiclvhas the potentisb

disturb aquatic life and habitalhere is one assessed plant community located within this
assessment point aredhe quality of this community is assessed as fiils important to note

that all plant communities provide necessary habitat for a variety of wildifesolved oxygen

is another key factor affecting habitat suitabilitpsufficient DO (less than 5.0 mg/l) will stress
aquatic life. Maintaining sufficient DO concentrations throughout the year is an important
component of aquatic habitatiowever, excessive DO concentrations (greater than 15 mg/l) can
also harm aquatiife, eecially during warm weather monthg§he minimumbDO

concentrations were assessed as padrthe maximum DO concentrations were characterized as
verygood. See Chapter 6, Section 6.4 for more detail on modeled flashiness and water quality
parameters aftging habitat undeBaseline conditions.

Year 2020Pollutant Loading and Water Quality

Implementation of theecommendations of tfeBEWRPCRWQMPUwould result in a 4%

reduction inBaseline=C loads and a 24 reduction inBaselineBOD loads. The major reson

for the reduction iBaseline~C loads is th&@WQMPUprojectionthaB3%of t he fAunknowi
FC source loads will be eliminatedhe assumption made in the RWQMPMPRIghning Report

No. 50, Chaptet0) was that 33% of the unknown sources would be idedt#dred eliminated by

the year 2020. The 33% was determined based on professional judgment, considering the

challenges and expense of finding and fixing the sources.

Loads are grouped by their tygmint or nonpoint, and are further categorized by theircgou
Year 2020water quality is presented TABLE 4-2. Notethat thistablereflects compliance with
applicable water quality standards within the assessmentgremtin the table, the level of
compliance for a given watguality parametewill not necessarily match the detailed
assessment of the given parameter discussed in the next parafnagotential disparity is a
function of different evaluation criteria thatreused. For example, where applicablbe table
evaluates compliance witlvater qualityvariance standards while the detailed assessments are
focused orhabitat and do not consider speeiater qualityvariance standardsSLABLE 4-13
presents th&ear 2020annua pollutant loadsTABLE 4-14 presents th&ear 202(0percentage
breakdown for each loadndTABLE 4-15 presents th&ear 2020annual pollutant loads on a
per acrebasis

Notwithstanding the 44 reduction in FC loading and the%4eduction in BOD loading, water
guality modeling of the&rear 2020conditions indicates that the assessment of FC would remain
moderatdor the annuaimeasurendgood for theswimming season measu The assessment

of minimum DO concentrationsvould remain poorland the maximum DO concentrations would
remain very good The assessments of TSS would remain unchanged as very good and TP
would remain as goodThe preceding Year 2020 water qualitg@ssments are focused on
habitat suitability and may not match the assessments in SEWRR@ngReport No. 50

which are based on water quality regulatory standadvtiglelingof theYear 2020conditions
indicate that thassessment of flashiness witlie Lyons Park Creek assessment point area

)
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(KK-1) would remain unchanged as po&ee Chapter &ection 6.4 for more detail on modeled

water quality and flashiness under Year 2020 conditions

TABLE 4-12

MODELED YEAR 2020 WATER QUALITY FOR THE LYONS PARK CREEK
ASSESSMENT POINT AREA (KK-1)

Assessment Water Quality Year 2020
Point Indicator Statistic Condition
KK-1 Fecal Coliform Bacteria Mean (cells per 100 ml) 3,184
Lyons Park Creek (annual) Percent compliance with single sample 82
standard (<2,000 cells per 100 ml)&
Geometric mean (cells per 100 ml) 278
Days of compliance with geometric mean 331
standard (<1,000 cells per 100 ml)&
Fecal Coliform Bacteria Mean (cells per 100 ml) 1,522
((jl\;?;/-t(sjfg;ember: 153 Percent compliance with single sample 92
standard (<2,000 cells per 100 ml)@
Geometric mean (cells per 100 ml) 205
Days of compliance with geometric mean 153
standard (<1,000 cells per 100 ml)@
Dissolved Oxygen Mean (mg/l) 6.6
Median (mg/l) 6.3
Percent compliance with dissolved oxygen 100
standard (>2 mg/l)2
Total Phosphorus Mean (mg/l) 0.047
Median (mg/l) 0.029
Percent compliance with recommended 89
phosphorus standard (0.1 mg/l)
Total Nitrogen Mean (mg/l) 0.61
Median (mg/l) 0.61
Total Suspended Solids Mean (mg/l) 6.8
Median (mg/l) 4.0
Copper Mean (mg/l) 0.0030
Median (mg/l) 0.0011

a ) . . }
Variance Standard in Wis. Admin Code Natural Resources (NR) 104 Uses and Designated Standards.
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TABLE 4-13
YEAR 2020 LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (UNITS / YEAR)
Nonpoint Sources PointSources
s g | = =
< ~ £« ~ ~ =~ | = © S % =
o 80| % g5 |@| C |o| = |$| £ 2| & | B s o 0
o 5] 8 cs | 2 2 21 8 | 5 g 5| 2 2 @ ? 2
E |88 e | g5 |8| & |8|2|8| % |8| £ | ¢ E Q| 2
s 6| O gg o o o| 2 | § e g 5 = £
Loads Units =
TP pounds 194.26 -- -- 0.49 5.44 -- 249.18 -- - 74.30 -- 0.90 0.46 - -- 0.47
TSS tons 73.41 -- -- 0.09 2.26 -- 13.63 -- -- - 22.78 -- 0.30 | 0.02 - -- 0.01
BOD pounds 8,380 -- - 32 446 -- 3,031 -- -- - 2,396 -- 33 16 - -- 7
FC billion counts 68,976 | -- - 4 7,820 - 8,233 - - - 52,238 - 609 1 - - 517
Units are mass or counts per year
Not e:+0 Al mMidi cates that the | and cover is not present in the given assessment point area.

* = Impervious surface i unknown source loads added to these land uses.
(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D. The grass classes are aggregations of grass located at properties classified as impervious
land.

TABLE 4-14

YEAR 2020 LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (PERCENT)

Nonpoint Sources PointSources
X = * %
< R tcl s o lal 5 |e| 8| 2 | % =
o |@|C| g |85 & © |g| & || £ g g | 2 g P 0
2 g g ¢ 5| 3 & 8 8 | 5] 8 S - | 2 2 I 2
£ el el 2 |eE| ¢ © S 3 5| 2 g 8 T E @ a
g c|o | & g 21 0 o o 2 |&] ¢ S s = £
Loads =
TP 37% | -~ | -~ | 0% | 1% - 47% - - - | 14% - 0% | 0% - - 0%
TSS 65% -- -- 0% 2% - 12% -- - -- 20% -- 0% 0% -- -- 0%
BOD 58% -- -- 0% 3% -- 21% -- -- - 17% - 0% 0% - - 0%
FC 50% - -- 0% 6% - 6% -- - -- 38% -- 0% 0% -- -- 0%

Percentages are rounded to the nearest integer. A "0%" represents a nonzero value less than 0.5%.

Not e:0 Al mMidi cates that the | and cover is not present in the given assessment point

* = Impervious surface i unknown source loads added to these land uses.
(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D. The grass classes are aggregations of grass located
at properties classified as impervious land.
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TABLE 4-15

YEAR 2020 LOADS FOR THE LYONS PARK CREEK ASSESSMENT POINT AREA (KK-1) (UNITS / ACRE / YEAR)

Nonpoint Sources

PointSources

~ c
3 g ~ ~ @ | = 2 =
clglol » |e5| & o 5| s | 2| £ g 2| e s » o
s | | 5| 8 |ES| 7 ] 7| 5| g 3 5 - 3 = o} 8
S s S S | eE2| ¢ 9 o) 3 2 b= 2 © = 3 7 o)
£ <] o 8 k= i © S| 3 17 o @ E 2 =) o N
S| ©°|© g2| © o | | ¢ 2 S 5| 3 £
'_
Loads Units
TP pounds/acre 0.23 - - 0.00 | 0.01 - 0.29 - - - 0.09 - 0.00 | 0.00 - - 0.00
TSS tons/acre 0.09 - - 0.00 | 0.00 - 0.02 - - - 0.03 - 0.00 | 0.00 - - 0.00
BOD paunds/acre 10 -- - 0 1 - 4 - -- - 3 - 0 0 - - 0
FC billion counts/acrg] 81 - - 0 9 - 10 -- - -- 61 - 1 0 - -- 1
Units are mass or counts per acre per year
Not e:0 Al mMidi cates that the | and cover iaeanot present in the given assessment

(B) = Hydrologic soil group B; (C) = Hydrologic soil group C; (D) = Hydrologic soil group D.
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4.5.2 South 43° Street Ditch (Assessment Point KK2)

The 43" Street Ditch is located in the northwestern portion of the Kinnickinnic River watershed.
This tributary flowssoutteastery to its confluence with the mainstem of the Kinnickinnic River.
The South 4% Street Ditch asessment poirtrea (KK2) encompasses 3shuare milesindalso
includes upstream portions of the Kinnickinnic River maindiesm recéeves flow from Lyons

Park Creek

The South 4% Street Ditch begins about ¥ mile southwest of the interseatiBarnham Street

and Miller Park Way.The stream flows eastly along a natural, but straightened channel {8 43
Street At this point, thestream enters enclosed conduit and flows solytlalong 4% Street
andthenchanges direction to flow about 400 feet east along Lincoln Avelfgem this point,

the stream emerges and flows seuhwithin a straightened natural chann&he steam e-

enters enclosed condaibout 700 feet south of Lincoln Avenue, flows beneath the Union Pacific
(UP) rail line At the point where the creek emerges south of the rail lieatérshe

Kinnickinnic River mainstem assessment point area-@ksee pagé-56.

As noted abovehe 43" StreetDitch assessment point area also contains a portion of the
Kinnickinnic River mainstemThis reach of the mainstebegins immediately downstream of
the Lyons Park Creek assessment paiat This point islocated at the intersection of'60

Street and Cleveland Avenue and about three blocks south of Longfellow Elementary School.
From ths point, the river enters the Kinnickinnic River Parkway and flows easterly past Miller
Park Way ad into Jackson ParkOnce in the park, the river changes direction and flows
northerly toward theUP rail line At the rail line, the mainstem joins the%Street Ditchwhich
flows from the north.This point marks the downstream terminus of tHé 88eet Ditch
assessment point area and is the beginning of thieidkinnic River mainstem assessment point
area(KK-3). This point is located at theorthernend of Jackson Paxkithin thecity of
Milwaukee(Figure4-12).

The 43 Street Ditchflows through manufacturing and industrial land usedwhere the stream
is not enclosed in condutte riparian widths tend to be relatively narrolw fact, there is no
point within the assessment point area whereiffagian width exceeds 75 feethe South 4%
Street Ditch assessment point area does not contain any dams or drop struttoesast, the
Kinnickinnic River mainstem flows whin a natural channel through the Kinnickinnic River
Parkway, which ispredominantly bordered by higihensity housing with somewedensity
housinglocatedsouthof the parkway The width of the riparian margin along the Kinnickinnic
River mainstem within the #3Street Ditch assessment point airegariable but is generdy
relatively wide throughout the Kinnickinnic River Parkway area.

Beyond the land uses adjacent to the river and the ditehand use withithe South 48’ Street
assessment point ar@€K -2) is predominantlyesidential, includindpigh-density residetnal

(41%) and lowdensity residential @) (these arelefined in the following table)Local roads
andarterial streetsontribute to transportatiowhich makes uppproximately 3% of the total
land use The Miller Park Way corridor and former Allish@lmers site contribute to
manufacturingandindustrial land usevhich make umearly 126 of the total land use.
Recreation, natural areas, and open space along with institidimhgdvernmental, and
commercial land uses compose the remainirtg @bthe area Based on an analysis of land use
informationused to develop the water quality datpproximately 4% of the South 48 Street
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Watershed Restoration Plan Kinnickinnic River

Ditch assessment point area is imperviolABLE 4-16 presents th8aselindand use in the
South 4%' Street Ditch assessment point area.

TABLE 4-16

LAND USE IN THE SOUTH 43"° STREET DITCH
ASSESSMENT POINT AREA (KK-2)

Land Use Included in Percent of Land Use within

Land Use Assessment Point Area (sq mi) Assessment Point Area
Agriculture 0.0 0.00%

Low Density Residential* 0.1 2.17%

High Density Residential® 1.2 40.75%
Commercial 0.1 3.67%
Institutional & Governmental 0.1 2.62%

Ousdon Becreaton etarce
Transportation 1.0 31.08%
Manufacturing and Industrial 0.3 10.82%

Total 31 100.00%

Notes:

! Low density residential includes suburban, low, and medium density single-family residential areas (fewer than 6.9
dwelling units / net residential acre).

2 High density residential includes high density single family residential (greater than 7.0 dwelling units / net residential
acre) along with two-family, multi-family, mobile homes and residential land under development.
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