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Executive Summary

The Pebble Creek Watershed Management Plan
(WMP)builds on techniques applied several
southeast Michigan subwatersheds affected by
stormwater runoff This WMPuses a Best
Management Practice (BMBjrgeting

methodology whichhelps guidedevelopment of
implementation strategisthat willmeet
watershedplanninggoals and objective This
approachplaces an emphasis on identifying BMPs,
which can be implemented in critical areas and ar
eligiblefor Clean Water Act Secti®19, Great
Lakes Restoration Initiative (GLRI), or other grant
funding opportunities

The technical approachsed to developthis WMRNY g6&a 2y AYF2NXI GA2Yy 3IFAYSR |
from recent green infrastructure targetirgfforts. These efforts were conducted using a stormwater

management framework in conjunction witn outcomebasedstrategic planningrocess.Based on

this approachthe Pebble Creek WMientifies

i targetsto reduce urban stormwater volumes and pollutant loads needed to meet water quality
standards and proteaiesignateduses in urbanvatersheds

1 critical areasthat contribute the greatest stormwater runoff volumes / pollutant loads and have
a disproportionate effect on water quality; and

1 BMPopportunities that, whenimplemented, will result inmeasurablemprovements relative to
mitigating the adverse effects of urban stormwater.

From a watershe implementation perspective, the Pebble Creek Wal®includes a concept referred

to as green infrastructure arg&IA) Geen infrastructure area defines tremount ofdirectly-

connected impervious covéDCIC)hat needs to be managed using urban stormwater BkdRsduce
flooding, threats to infrastructure, and loss of property, as weliaseve water quality standards

(WQS) and protect biological commua#i The emphasis on impervious cover is consistent with
stormwater management methods used across the country. Urban BMPs that can be applied at specific
locations typically focus on the amount and type of impervious area that can be directed to a

stormwater facility (for either flow control or water quality treatment).

A key to successfuhplementationdepends on identifyingritical areas. Development of this WMP

used amulti-scale analysis coupled with an assessment of impervious cover composition to highlight
potential priorityareasin the Pebble Creeldydrologic Unit CodéHUG12)that contribute the greatest
stormwater volumes and pollutant load$dentification ofcritical areas in the Pebble Creek HLIC

watershed also included the use field inventory information. In additompilation and analysis of the

field inventory dataecognize the overarching need to align transportation planning with stormwater
management activities. Not only do storm sewer networks typically fotleswoad rightof-way (ROW)

other significant connected impervious surfaces (e.g., parking lots, driveways) are generally linked to the
transportation system.
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Outcomebased strategic plannirfgr the Pebble Horliorog BeGmmary
Creek HU@ 2 watershechinges on sound, Bi Scores vs. Flashi
meaningful target development3ream flashiness, ol Excellent
expressed through the Richar@aker (RB) Index, &
connects aquatic biology and channel concernswi = [ "[]" o &of """"""""""" ool
stormwater management activities.eBause o @ i 7 d "
hydrology affectshannelstability, stream habitat, |3 | = H RS -
aquatic biologyand the elivery of pollutant loads, | ,1 Y + H _________ H __________
theserelationships provide a basis to examine Poor
urban BMP implementation strategies. e

s . = | == P
While the RB Index provides a good indicator % 02 o4 08 o L
showing the relationship between hydrology aitsl b

effect onaquatic biologystream flashinesis not
particularlywell suited for evaluatingpcation
specificstormwater BMPs$n the Main Rouge and
Pebble Creek watershedrhis is because projects
aretypically implemented at smaller scales (i.e., site or catchrasrdpposed to the watershed scale)

An approachroutinely used in stormwater management emphasizes BMP designs based on mimicking
pre-settlement hydrology; one that results in strategies focused on retaining the volume produced by a
certain rain event (e.g., up to the twygear 24hour storm). This approad@mphasizes channel

protection, which is influenced by stream flashiness that in turn affects aquatic habitat and biology.

Biological and hydrogic conditions are linked t
establish runoff volume reduction needs base
work conducted isoutheasMichigan.

With a foais on management practices that retain stormwater runoff volume, options exaniini
Pebble Creek HUL2 watershedooked at the resultant effect on stream flashineddesktop screening
analysis links annual average volume reductions-B IRdex valas. An advantage of desktop screening
is that it alscaccounts fothe relative effect of
impervious cover on hydrology. Generathe
greatest increase in-B Index values occurs at
directly-connected impervious covédevelsaround
15 percent. This ionsistent with other studies,
which indicate that streams often show signs of
degradation and are considered stressed witles
DClGxceeds these same levels.

Based on the relationship between bioassessment
metricsandstream flashiness, volume reduatio
targets are identified by priority catchment groups
and critical areathat meet channel protection

eiins e S AN i needs Implementation strategies identified in the
Green infrastructure area is the amount of lan Pebble Creek WMP place an emphasis on managing

needed to manage stormwater runoff from the effect ofdirectly-connected impervious cover.
connected impervious surfaces.
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Identifying outcomesn the Main Rouge and the
Pebble Creek HUL2 watershed depends on an
understanding of watershed conditions and
stormwater management networks through o
drainage assessments key aspect in . Subwotershed
development of the Pebble Creek WMP is the 3"
multi-scale framework used texamine

potential stormwater source areas and evaluate
BMP implementation opportunitiesThemulti-
scale analysis framewodpecifically moves to
progressively smaller geographic areas based
priority concerns and opportungsto
implementurban storm BMPsStormwater
sources, including different land use

contributionsto runoff chdlenge, were _ _ _ —
characterized usingnperviouscoverdata Multiscale analysis enables targeting of critical a
in the Pebble Creek HUIZ watersheldased on

TheSoutheast Michigan Council of Governmenipriority concerns and opportunities.
(SEMCOYxompiled aninventoryfor Pebble Creekwhichincluded impervious cover estimates based on
evaluation of parcescale data including transportation corridors, parking lot locations, and building
footprints. Critical areasn the Pebble Creek HUK2 watershed were initiallprioritized based on land
use and impervious covarformation. Impervious surface composition (type, amount, density) is
characterized by land use category (residential, roads, etc.) to identify high priority catchments where:
a) the total amount of impelious area is greater, and b) the percentage of impervious cover is higher.
The data is also categorized by jurisdiction to describe the overall contribution by land use type and
ownership Coupled with the catchment delineations, this information allovpetential stormwater
source locationso be examined angriority areasdentified, whichreflect the mix of different land

uses present acrogbe subwatershed

MuLTI-sCALE ANALYSIS FRAMEWORK ]

Pernick
Creek
Catchment

While impervious cover composition provides a starting point to identify priority source locations,
development of the Pebble Creek HUIZWMP highlighted the need for field inventory information to
help refine the dtical area analysis. The field

Pebble -- Catchment Group Summary

Impervious Area by Land Use Type inventory provided docus on directly connected
— pathways, delivery mechanisms, anesineam
<o P effects (particularly evidence of channel incision
e usony === . and bank erosion) This enabled targeting specific
pr < N critical locations where P implementation will

= et be most effective in achieving overall watershed

Impervious Area (acres)

O Leommei | Management objectivesThe ield inventory
Lh® & E v informationincludeddetailedparking lot
| L R | ctnsttusona delineations(size and conditionjeveloped by
e, Sy iy Pey (w8 i Michigan Department of Environmental Quality
5 & f.f;»" £ &F & (MDEQJtaff. This was augmented with other field
piibinlei il inventory data includingoadway corridor data,
Land use / land cover information proviare storm sewer system inlet points, outfall locations,
estimate of how much difént stormwater sourc fiparian indicators, channel metricexisting
areas potentiglicontribute tavater quality treatment, planned improvements, arstream

concernsin the Pebble Creek HE watershed  conditions at road mssings
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The drainage assessmentthe Pebble Creek
HUG12 watershechighlightscritical areas [Imeervious Sureace Tree |

where BMP implementation will be most Residential Impervious Transportation Commercial
effective(i.e., critical areas that have a e i st bl
disproportionate effect on hydrology and water Street  Parking | Roof |

quality). In urban settings, critical areas are l

locations that have higher amounts and Porous Porous
percentages of connected impervious cover. Bure oy e
Coupled withrainfall data, impervious cowe [ ™ l l
provides an estimate of potential stowater e AT M g e R

runoff volume generated

A keycomponenbf the options analysfer the Pebb
Development of the Pebble Cre&/MP Creek WMR identifying the amount and type of
consideredan array ofimplemertation impervious area that can be directed to a BMP.
strategiesboth constructed runoff volume
reduction practices and the use of natural aredajor considerations include feasibility, constraints,
potential effectiveness, and associated benefiéskeycomporent of the options assessmefir the
Pebble Creek WMRB identifying the amount and type of impervious area that can be directed to a BMP

Desktop analysessed in development of the Pebble Creek WpBvide estimates of the relative

benefit derived from various management practices applied in critical areas. Specifieskigp

analyses can be used to evaluate relative BMP performance given the array of sizing options (e.g.,
bioretention media defh, amount of area retrofitted, etc.) and the range of design assumptions (e.g.,
native solil infiltration rates) Urban stormwater BMPs to achieve stream flashiness and volume

reduction targets include bioretention, infiltration, vegetative conveyancel, porous pavementOther
aspects of the BMP options evaluation include physical suitability of the site, costs, access, maintenance
needs, and design/build time.

In addition to targeting stormwater volume reduction opportunitieapther objective of tle Pebble
Creek WMPRs toidentify BMPs that can be implemented in critical areas aredeligible forgrant
funding(e.g.,8319 GLRI)The Main Rouge and Pebble Creek, like many otHeruwatersheds
Siomwaie o present some unique challenges with respect to
iosw: nalysis L. k
d R under Different Scenarios determining whether or not proposed projects are

(Note: for illustrative purposes only)
( grant eligible. This is because of tatential
T overlap with Section 40Rational Pollutant

== v
" mmten | Discharge Elimination SystgidPDES) permits
—High issued toMunicipal Separate Storm Sewer System

(MS4) jurisdictions. For example, projects and
activitiesin the Pebble Creek HLI2 watershed,
& which arerequired by MS4 permt are not eligible
e for 8319grantfunding

area managed for
stormwater

—ow

Volume Reduction (%)
s

The challenges facirgjormwatermanagemenin
the Pebble Creek HUIZ watershedis indicative of
thosein other urbanized areas of Michigaa
typical mix of residential development, conencial
areas with large parking lots, and roadways
managed by multiple jurisdictions. The resultant
increase in impervious cover has led to flashy

Green Infrastructure Area [%)

Desktop analysassed in developing the Pebble
Creek WMPBxamind the effect of key desig
parameters and the relative level of implemen
needed to achieve targets.
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stream flows, flooding problems, bank erosion, anf'
siltation; all affecting aquatic habitat and biologica
conditions.

The initial assessment for Pebble Creek focused ¢
green infrastructure opportunities associated with
the state transportation system. nAmportant

af Saazy fSIFENYySRE FTNRY
overarching need to align transportation plang
with stormwater management activities. Not only
do storm sewer networks typically follothe road
ROW other significant connected impervious
surfaces (e.g., parking lots, driveways) are genera

!'”‘Fec! t(_) the transportatlon_s_ystem at all The Pebble Creek WKéognizs the need to
jurisdictional levels. In additiordevelopment of align transportation planning with stormwater
the Pebble Creek WMP included consultatiath management activities.

key stakeholders to examine other BMP
opportunities, their feasibility / effectiveness, potential funding mechanisms, and other important
planning considerations (e,gite design, costs, maintenance)
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1. Introduction

The Pebble Creek watershed (HUZ0D4090004 S
0404), located in Oakland County, includes the

confluence with Franklin Branch to EigWitle
Road and its tributaried={gurel, Figure2). This
watershed draingiearly23 square miles of the
Main 1-2 Storm Water Management éa
(SWMA), flowing through the Citie$ Southfield
andFarmington Hillsas well as West Bloomfield
Township

In addition to the mainstem Rouge and Pebble
Creek, this subwatershed contains several oth
tributaries, notably Pernick Creek arfukt >

Ravines Branch. The middéach of Pebble Creek, northkbie confluence W|th Pernlck Creek
characterized as a deep ravine. Pernick Creek is signifieaihulgnced by urban development that
affects its hydrology and water quality. The segment of the Main Rouge in this watershed also
experiences typical ban watershed problems including high flow variability, loss of habitat, bank
scouring, and severe streambank erosion (City of Southfield, 2012).

The Environmental Protection Agen&P@A has approved otal Maximum Daily Load@ MDls)for biota
andE. calbacteriaacross the entire Rouge River watershed, with the Maingea@lentified as an
impaired stream. The biota target is the-establishment of fish and macroinvertebrate communities
that result in a consistent Acceptable or Excellent rating fromMighigan Department of
Environmental QualityDEQ Procedure 51 Biological Community Assessment Protocol (ARC 2012)

This Watershed Management Plan (WMP) was created to complement the array of water quality
management activities being conducted in thisawithin Oakland County. The County and the
communities within the watershed recognize that this WMP is part of a broader regional effort involving
state, municipal, business, and federal leaders to improve the quality of water resources in southeast
Michigan. The shared goals between Southfield, Farmington Hills, West Bloomfield, Oakland County,
DEQ, the Michigan Department of Transportation (MDOT), and the Southeast Michigan Council of
Governments (SEMCOG) brought their offices together to develsptan.

This WMP is intendet support local efforts to move toward an integrated approach in managing

limited resources (technical/financial) while maximizing environmental benefits. Water quality

management activities conducted by the local jurisdiati include stormwater reduction projects

developedas part oftheir Municipal Separate Storm Sewer System (M&f#yts. In addition, te

integrated approach promoted by this WMP also incorporates infrastructure psigentified through

eachjurisdick 2y Q& / FLIAGFf L YLINE @SYSyandasdebnimbedent / Lt 0 LI Iy
programs Finally, this integrated approach recognizes the overarching need to align transportation

planning with watershed management activities. Not only do storm sewer m&sagpically followthe

road rightof-way (ROW); other significant connected impervious surfaces (e.g., parking lots, driveways)

are generally linked to the transportation system.
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Figurel. Location of Pebble Creskibwatershed within River Rouge watershed
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Figure2. Aerial imagery- Pebble Creek subwatershed
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2. Problem Statement

Numerouswatershedslanket the State of
Michigan. Water quality within these watersheds | 4 ‘
is directly connected to activities on the land. Lai /= R i : 9
use and land cover play significant roles that R : 4,
directly affect the quality of rivers and streams
within local watesheds Historic landscapes
provide various functionsral values that benefit
water resources. Wetlands, woodlands, grasslanc
prairies, and riparian corridors all play integral :
parts in the overall water cycle. They each help i
their unique way to filter and reduce stormwater
runoff entering local stream#s development has

progressed across the region, the quantity of  panyurbanareaswithin Michigan and the Great
impervious cover and associated urban areas hay gkes region experienegcessive stormwater run

increased. At the same time, historic landscape thatleads to flooding andater quality problems
features have decreased.

2.1 Background

Many urban areas within Michigaoontain anumber of water bodiesthat are impaired due t@xcessive
stormwaterrunoff. Very large volumes sformwaterare dicharged during and after storms disrupting
natural hydrologic pattens. In addition to much higher flows duringet weather, there arelower flows

in streams in dry weathegs the impervious surfaces resultreduced recharge of shallow groundwater
aquifers. Compoundingroblems associated with the volumes of runoff and hydrology, runoff from

urban and suburban areas has substantial concentrations of pollutants. The combination of the effects of
the runoff vdumes and pollutant loads cause nonattainmentlekignatedises.

Implementation of appopriate urban BMPs, including lompactdevelopment/ green nfrastructure
practices which infiltrate, evapotranspirate, ahdr harvest and reuse runoff, need to ptanned and
implementedin areas to help restore and protect useSiting and sizing of appropriate BMPs can reduce
pollutant loadings to meet restoration targets and he§store the natural hydrology. Implementing the
appropriate BMPs is criticad achieving water quality standards and protectitgsignateduses which is
the primary focus of goals and objectives for the Pebble Creek12WZMP

P o

Watershed management plans serve as guides for
communities, counties and watershed groups to
protect and improve water quality and related
natural resources. These placsnsider all
designateduses, pollutant sources, and impacts
within a drainage areaCommon elements of the
watershed management plans include goals,
objectives and actions to address water quality
and water quantity challenges. This includes
identifying protection and restoration
opportunities. The basis of these planning efforts
Successfully managing stormwater runoff is a m is theunderlying theme for defining stormwater
component ofvaterinfrastructure challenges. runoff reduction targets.
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Successfully managing stormwater runoff is a significant component of the water system infrastructure
challenges facinlylichigan The demographic and economic changes that have takee pheer the last
decade, combined with aging distribution, treatment, and other systems and the decline in revenue to
maintain them, have led tmajor challenges to local governmentRoadsontinue todeteriorate, while

the vast majority of water and seaw systems & well past their useful life.

A multitude of approaches have been applied for decades. Traditional methods, such as expanded
conveyance to solve localized flooding issues or increased detention to reduce peak flows, have not been
enough. Mre recently, geen infrastructurehas been used imanagng stormwater to control flooding

from small storms and improve water quality in a way that offers a wide range of other environmental,
economic, public health, and social benefiksowever, a sysim of practices must be strategically placed

to see documented reductions. Most communitiedithiganrecognize that this involves a

comprehensive, integrated approach. However, this recognition alone does not solve the significant
technical and finanal challenges facing local governments as they work to address the adverse effects

of excessive stormwater runoff.

River Rouge Watershed Management Plan

TheRougeRiverWatershed Management Plan (WMP) was
developedto serve as a guide for communities, counties and l'q»":w )

watershed groups to protect and improve water quality and | (ileeaes anaemem P
related natural resources¢t KA & LJ 'y NBLINB &
effort by the Alliance of Rouge Communities (ARC) to update
and consolidate seven subwathed management plans
completed in 2001 into one sustainable Rouge River Wiis
WMPdescribel overall characteristics and conditiomsthe
Rouge Rivewatershed as well as therogresghat hasbeen
made in improving water quality due to millionsdillars of
restoration efforts across the watershedhe WMP also
highlights the ballengeghat still remain particularlywith
managing flow variability, including both flow rates and storm
water runoff volume, along with bacterial loading in wet
weather conditions(ARC, 2012)

The overall purpose of th WMP wa to build on past successe Janary 2009 v n 3 201
FyR (2 O2ydAydzsS G2 AYLX SYSy aS |
improving water quality in the Rouge River as well as meet the requirements of the NPDES Phase I
permit that each ARC community must comply wiffinis Rouge River WMiRcluded a variety of

identified projects andnanagement strategieat the HUGEB scaldgo that will continue to improve Rouge

River water quality, aesthetics and recreational opportuniti€his plan has increased the focus on
managing storm water flow and volume. The impacts to the Rouge Ratershed due to increased
impervious surfaces, such as rooftops, parking lots and roadways, has caused an increase in the total
volume of storm wagr runoff, the frequency of runoff reaching the streams, the peak flow oteinoff

and the quality of runoff.While, historically, storm water ordinances addressed storm water flow rates

and runoff, this watershed plan has refined that focus to addaity emphasize the reduction of storm

LJLJ

gl G§SN) @2t dzvYS dzaAy3 @I NRA2dza{ SENBYY K yFNY 2@ NH2ON daNE NE

stormwater volume by approximately 300 million cubic feet across the watershed will significantly
reduce the amounof storm water runoff entering the river system.
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Water Resources Plan for Southeast Michigan

TheWater Resources Plan for Southeast Michilgaiids upon two
prior plansg the 1978 and 199%Vater Quality Management Plans
for Southeast MichiganWhile building upon thesepreviousplans
and ongoing regional initiatives, its focus is on integrated water
resources management, including advancing the blue economy,
natural resource protection aneénhancement, and water
infrastructure systemsThe integrated water resources
management approach setse framework for 28 regional policies
that address the core challenges in the region, while supporting
ongoing achievements in protecting and restoring Soushea
aAOKA3Il yQa Theempbasid diriegr&te dvater
resource planningsto restore and improve water resources as
well as identify efficiencies and optimize investments to protect
public health in the region.

SOUTHEAST MICHIGAN (OUNBIL OF GOVERNMENTS'

Ths planalsorecognizes thatt8 NBX3IA 2y Qa o4 (SN
guality oflife are supported by infrastructurespecificallydrinking Waterwastewater stormwater and
transportation. The21st Century Infrastructure Commission Refaurhd that there is a $4 billion gap in
annual infrastructure funding for the state, while @alsmphasizing the need for a renewed effort to
replace aging and failing infrastructure systems using new technologies, sustainable funding, and an
integrated approach Addressing the needs of these infrastructure systems, along with public and
private uilities, in an integrated, strategic, cesffective, holistic manner will protect public health, the
environment, and theNJS 3 Afiduye@e&nomic growth.Through asset management programs, local,
regional, and state agencies can work collaborativelgdioieve the greatest value for investment while
protecting environmental and public health.

The end goal of an integrated water resources approach is strategic degisking that achieves

multiple outcomes instead of a traditional sit@sed approachagoal that is also central to the Pebble
Creek Watershed Implementation PlaBomponents of this integrated approach include increasing
partnerships and collaboration, optimizing investments, enhancing public education, addressing climate
resiliency, andmproving water resource monitoring.

Partnerships and collaboration are vital to implementing the policies outlintaeilVater Resources
Plan for Southeast Michigasupported by increased investments in water infrastructure, natural
resources, and thblue economy.Public awareness of water resource benefits and challenges will
support these increased investments and collaboration across agencies and jurisdictions.tR@ally,
Water Resources Plan for Southeast Michiigaiicates thatmproving wateresource monitoring
programs will guide investments and collaboration needed to work towards state water quality
standards.
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Green Infrastructure Vision

In 2014 SEMCOG completetié¢ Green Infrastructure Vision for |
Southeast Michigan The Gl vision pwides the following guidance
to support local, regional and state planning efforts ]

1 Defines and identifies existing green infrastructure acros
southeast Michigan;

1 Envsionsfuture opportunities for growing the green
infrastructure network; and

1 Establishesegional policieso achieve the longerm
Green Infrastructure Vision.

Reducing the quantity of stormwater runoff is a common priority
in southeast Michigan watershedgVithin both the natural and )
built environments of green infrastructurehe connection to i
water quality is significant. Wetlands, woodlands, and prairies

SEMCOG . . . shaping the future of Southeast Michigan

naturally capture, filter, and infiltrate rain water, while T i
constructedpracticesreplicate these types of natural systems.
These systems work together to improve water guailit local lakes, streams, and riversautheast

Michigan and, subsequently, the Great Lakes. Results from the stakeholder visioning sessions and public
survey supported the connectidretweengreen infrastructureandii KS NB3IA 2y Qa 4 GSNJ 6@
GNRBGSOGAY A oI (S Ndtel gigter infrasiructure BenefitK S G 2 LJ

Michigan Department of Transportation Stormwater Management Framework

The Michigan Department of Transportation (MDOT) Stormwater
Management Framework aligns watershed planning and
transportation planning to work towards early consideration of
stormwater managemenSEMCOG 2016 he technical basis of
this project outlines an approach to define how much stormwater
management should be considered that will achieve MDOT
program objetives while also working towards state of Michigan
water quality goals.

This project arose out of the next steps contained within the Green
Infrastructure Vision for Southeast Michigan (Gl Vision). The Gl

Michigan Department of Transportation

ST i Vision establishes a framework for priorities thwéll lead to

Metro Region

alignment with other programs including transportation and
infrastructure, recreational projects such as Amtorizedand
water trails, transportation safety and economic development.
Aligning regional projects and programs supports styaténvestment with limited monetary resources.

From a watershed planning perspective, the Gl Vision outlines focus areas for green infrastructure
implementation, including roadways, parking lots, institutional properties and riparian corridoues.
MDOT framework recognizes thiatal watershed plans outline goals, objectives and actions to restore
water resources. Aligning the Gl Vision with local watershed plans in partnership with transportation
planning will provide the basis for estimating ttwde of green infrastructure in working towards water
quality standards.
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2.2 Technical Approach

The technical approador development of the Pebble Creek HUZWMPon information gained and

Gt Saazya fSINYSRE FNRBY difyéiridl ThescdeNdtSwere soyiduidte & ( NHzO G dz
using a stormwater management framework in conjunction vaithoutcomebasedstrategic planning
process.Building on this frameworkhe technical approachdentifies

9 targetsto reduce urban stormwater volunseand pollutant loads needed to meet water quality
standards and proteaiesignateduses in urbanvatersheds

9 critical areasthat contribute the greatest stormwater runoff volumes / pollutant loads and have
a disproportionate effect on water quality; and

1 BMPopportunitiesthat, whenimplemented, will result inmeasurablemprovements relative to
mitigating the adverse effects of urban stormwater.

From a watershed implementation perspective,
the Pebble Creek WMP inclusla concept
referred to as green infrastructure aré&lA)
Green infrastructure area defines the amuatuof
directly-connected impervious cover that needs tc* &
be managed using urban stormwater BMPs to
reduceflooding, threats to infrastructure, and loss
of property, as well aachieve water quality
standards (WQS) and protect biological
communities. The ephasis on impervious cover /&
is consistent with stormwater management
methods used across the country. Urban BMPs ' S ' ‘
that can be applied at specific locations typically A datadriven approach was used; one that impr
focus on the amount and type of impervious areathe costeffectiveness of stormwater managemei
that can be directed to a stormwater fagjlifor ~ P€bble Creek, the Main Rouge, and in other soi
either flow control or water quality treatment). ~ Michigan urban watersheds.

2.3 Pebble CreekHUC-12 Watershed Impairments

The Pebble€Creekwatershed: LILIS I NB 2 Y o ilngaketl @dtey§Qadodwin ek di., 207) as not
meeting the Other Indigenous Aquatic Life and Wildlife (OIALW) designatdetcasase of biological
impairmentsin two assessment unit identifigAUID) stream segment3wo Pebble Creelvatershed
AUIB arealso not meeting total and partial bodpitact recreational designated use due to bacteria
(Appendix A)

The macroinvertebrate community structure data indicate that siltation due to exotassuspended
solids(TS$loads isone cause of the biological impairments (Goodwin, 2007). The poor
macroinvertebrate community is alstributed to a lack of suitable habitat for colonization (due to past
channel alterations). In addition, higkorm water flows that runoff from impervious surface sources
can be a major factor that affects aquatic ammities, thus influencing bioassessment scor8table

flow regimes support the establishment of healthy macroinvertebrate populatielashyflows (e.g.,

due toexcessiveirban runoff) disrupt aquatic community structure and increase the transporS& T
loads that cause downstream siltation problems.
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2.4 Applicable Water Quality Standard s

The authority to designate uses and adopt WQS is granted through Part 31 (Water Resources Protection)
2F aAOKAIFY QA& bl (dzNT t PretSclich AzNIOR RA 451, & afieyiddd [NRYHN Sy G | €
Pursuant to this statute, MDEQ promulgated its WQS as Michigan Administrative Code R 323.1041
323.1117, Part 4 Rule®esignated uses to be protected in surface waters of the state are defined under
R323.1100

Designated Uses

At a minimum, all surface waters of the state are designated and protected for all of the following
designated uses: agriculture, navigation, industrial water supply, warmMiateary, other indigenous
aquatic life and wildlifepartial body contact recreation, total body contact recreation (May 1 to October
31), and fish consumption

Numeric Criteria and Targets

Outcomebased strategic planning hinges on sound, meaningful target developmeaansflashiness,
expressed through the Richar@aker (RB) Index, connects aquatic biology and channel concerns with
stormwater managemendactivities. Because hydrology affects channel stability, stream habitat, aquatic
biology, and the delivery of pollutant loads, these
relationships provide a basis to examine urban
BMP implementation strategies.

The RB Index provides a good indicator s¥ing

the relationship between hydrology ariis effect
on aquatic biologyHowever stream flashiness
not well suited for evaluatintpcationspecific
stormwater BMPs in the Pebble CradkiG12
watershed. This is because projects mcally
implemerted atthe site-scaleas opposed to
watershed scale An approactroutinely used in
stormwater management emphasizes BMP desig
based on mimicking preettlement hydrology; one

that results in strategies focused on retaining the Stream flashiness provides a metric that conne:

volume produced by a cerirarain event (€.9., UP  aquatic biology and channel stability concerns t
emphasizes channel protection, which is

influenced by stream flashiness that in turn affects aquatic habitat and biology

With a focus on management practices that retain stormwatgoff volume, options examined in the
Pebble Creek HUT2 watershed looked at the resultant effect on stream flashirf@ggpendix A) Based

on the relationship between bioassessment metrics and stream flashiness, volume reduction targets are
identified by priority catchment groups and critical areas that meet channel protection n@gasendix

B). Implementation strategies identified in the Pebble Creek WMP place an emphasis on managing the
effect ofdirectly-connected impervious cover
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3. Potential Sources

Identifying outcomes for watershed planning depsioth an understanding of conditiomslative to

sources ostormwaterrunoff. Numerous studies have shown that as the level of impervious cover
increases, water quality problems associated with stormwater also increase. Due to the decreased
ability ofareasinfiltrate water, rain falling on impervious surfaces produces higher volumes of

stormwater runoff. Runoff from impervious areadsopick upcontaminants that accumulate on these
surface types (e.g., roads, parking lots) resulting in increased pollutant loads delivered to receiving
waters. In addition, higher stormwater runoff volumes lead to increased stream flashiness and place
more shear gess on natural streams. These conditions result in channel incision, bank erosion, siltation,
and general aquatic habitat degradation.

3.1 Land Use and Impervious Cover Composition

Source areawere initially identified based on land use and impervious cover informaftianidentify

potential sources by area and category (e.g., land use, impervious cover typ®elbble Creek HLL2
watershedwas divided into catchments using delineations preddy MDEQSEMCO®Gasevaluated

land cover informatin from 2010 aerial imageryThe SEMCOG impervious cover estimatebased on
evaluation of parcescale data including transportation corridors, parking lot locations, and building
footprints. SEM@ DQA o6dzAf RAy 3 RFGF fF @SN NBLINBaSyida GKS
Michigan, as of April 201@\ppendix A)

TheSEMCO®@®nd use/land cover data provides detailed informat@mmimpervious surface composition,
which isused to prioritze stormwater source and provide an estimate of the relatigtormwater runoff
contribution. Animpervious surface compositisummaryfor the Pebble Creek HUI2 watershedis
presented inFigure3. This chart conveys two types of information useful for evaluating stormwater
sources in the drainage assessment; the quantity of imperviousfaresach land use categoand the
density of impervious cover in eachtchment group The quantity aspect identifies tloatchment
groupsthat contain higher amounts of total impervious area. The value in the oval for each
subwatershed represents the percent impervious cover (or density aspect).

Pebble Creek -- Catchment Group Summary
Impervious Area by Land Use Type

GrouplIC
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o GREATEST QUANTITY
S 7
s of Impervious Cover Legend:
© HIGHEST DENSITY @
e H Total
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= ; .
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E Industrial
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Figure3. Impervious surface compositicnPebble Creek
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3.2 Surveys and Inventories

Land use and impervious surface composition pointed to four high priority catchments in the Pebble
Creek watershed (Appendix A). An important aspect of mdwimg priority catchments to critical areas

is the field inventory. Watershed observations enable critical areas to be identified and prioritized for
BMP implementation. Asset management is also a major consideration for targeting specific project
needs i critical areas. In addition to degraded water quality, biology, and stream habitat, problems that
result from excessive stormwater runoff include flooding, threats to infrastructure, and loss of property
due to bank erosion. Other assets that factdpithe process include existing treatment.

Theprocess of comting field inventory information for the Pebble Creek HlOwvatershed included an
evaluation of available GIS data layers and air photos coupled with windshield surveys. Key NHD outlet
locations were used as a starting point to identify potential crits@as within priority catchments.

These outlet locations were based on a N

combination of reported channel condition g g | 52 ¥ ] © NHD Outiet ID

. . A - el —— Catchment bound
problems and field observations. Stormwat Mo = A o o :L?me::un .
asset information was incorporated into the It B - = Storm:Sewer

field inventory analysis with a focus on @ outal

outfallslarger than 30 inches in diameter thaj S
discharge to critical area NHD outlets. ‘

volume roadway corridors tributary to NHD
outlet locations that could be significantly
affected by stormwater runoff from these
potential source areas. Parking $ot
delineated by MDEQ were also a vital = 2 7
component of the field inventory analysis.  Compiling field inventory information for the Pebble «
Summary tables were developed describing HUG12 watershed included an evaluation of GIS dat
NHD outlets, key stormwater assets, primarylayers and air photos coupled with windshield survey
road corridas, and parking lots. priority catchments

3.3 Critical Area Analysis

An important aspect of addressing water quality problems and concerns is to ensure that management
plans recognize two key parts for successful implementation: stewardship and critical areas. In this
urbanized watershed, stewardship is reflected through the commitment by the local communities in
taking a proactive role to solve water quality problems through a focused and coordinated approach.
Stewardship also involves a coordinated approach to wgrkiith other key partners (e.g., businesses,
advocacy groups) in adopting proven BMPs in a comprehensive manner through conservation systems.

Critical areas represent those locations where management measures are needed to achieve watershed
plan goals andbjectives. ThePebble Creek WMP is designed to takkeoad look at the full array of

issues and concerns that affect flooding, threats to infrastructure/private property, and water quality in
the watershed. In this way, projects are identified, ptiaed, and scheduled for implementation in an
integrated fashion, improving the overall cesffectiveness of relevant programs that lead to

documented positive results.
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Identifying outcomes for watershed planning
depends on an understanding of watershed e
conditions and stormwater management networks|&
through drainage assessment§hetechnical

approach uses a mukscale analysis framewaqrk ‘
specifically one that moves to progressively smalless=
geographic areas based on priority concerns and
opportunitiesto implementurban storm BMPs.

The drainage assessment highligbitisical areas
where BMP imm@mentation will be most effective
(i.e., critical areas that have a disproportionate e~
effect on hydrology and water quality). In urban RS
settings, these are locations that have higher
amounts and percentages of connected imperviou
cover. Critical areas asdso located in close
proximity to local streams (e.g., road crossings,
major stormwater outfalls).

ne ﬁéédﬁcugti?ig at‘:.vl-"696 culvert

Asset management was an important part of ¢
area identification to ensutat flooding, threats
infrastructure, and property loss were considet

Critical areasireinitially prioritized based on land use and impervious caaérmation. Impervious
surface composition (type, amount, density) is characterized by land use category (residential, roads,
etc.) to identify high priority catchments whera) the total amount of impervious area is greater, and b)
the percentage of impervious cover is high&he data is also categorized by jurisdiction to describe the
overall contribution by land use type and

ownership Coupled withrainfalldata, impervous
cover provides an estimate of potential stormwater
runoff volume generated.

While impervious cover composition provides a
starting point to identify priority source locations,
the pilot efforts highlight the need for field
inventory information thatefines the critical area
analysis. The field inventory providefoaus on
directly-connected pathways, delivery mechanisms,
and instream effects (particularly evidence of

- channel incision and bank erosion)his enables
Critical areas include hidtafficvolume road targeting specific critical lations where BMP
corridors adjacent to commercial development implementation will be most effective in achieving
areas that pose technical / financial challenges overall watershed management objectives

Orchard Lake Road
near Pebble Creek crossing

The impervious surface composition analysis highlighted priority locations and potential runoff volumes
that can be directed towards urban stormtea BMPs in Pebble CreeWatershed observations coupled
with an initial field inventory enabled the planning system to continue prioritizing critical areas for BMP
implementation. Asset management was a major consideration in identifying data gapssamlding

field information to ensure that flooding, threats to infrastructure, and loss of property were considered.
Other assets that factor into the process include existing treatment.

Critical areas in high priority catchment groups shhewn inFigure4, listed inTablel, andsummarized
in Appendix C.
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Figure4. Overview of Pebble Creek HUE watershed critical area locations

Tablel. FHeld inventory summaryor Pebble Creek HUT2 watershed critical areas

Critical Area NHD Key I\ée;j:(; Parking Lots Notes
D Size | Outlet Asset(s) Corridor(s) Total Size
(acres) Number | (acres)

00.a | 200 | 78845 3835(culvert) Orchard Lake Road 12 38.3 Orchard Place

00.b 50 78845 3835(culvert) Orchard Lake Road 9 11.3 OLR Harmon Oaks area
00.c 215 | 83755 4311(culvert) Orchard Lake Road 17 48.0 Jacobs Drain

00.d 180 | 83924 | 442916(66¢ LJA Northwestern Highway 13 30.3 East Pebble Drain

00.e 10 83651 2330(culvert) 13-Mile Road 1 3.1 Glen Oaks Golf Course
00.f 110 | 83651 2349(culvert) Northwestern Highway 17 33.9 NWH¢ Middlebel area
10.a | 120 | 81549 4355(culvert) Northwestern Highway 8 13.0 Coy Drain

10.b 65 83679 | SC711342¢ LJA 11-Mile Road 6 22.8 Hollander Drain

1l.a | 320 | 79209 | SC388%60¢ LJA| Franklin, 12Mile, NW Hwy 29 61.9 Peterson Drain

11.b 150 | 81656 | SC897242¢ LJA| Franklin, 12Mile, NW Hwy 31 48.9 West Branch Pernick

11.c | 345 | 84998 | SC634€60¢ LJA 12-Mile Road 25 91.4 Lockdale Drain

60.a | 260 | 82052 | SC1597460¢  LJA 12-Mile, Lahser 7 20.5 Jilbert Drain

60.b 80 83512 | SC538d ny ¢ Telegraph Road 3 16.1 TelTwelve Mall storm main
60.c 95 83526 SC66D Ty £ | Civic Center Drive 8 38.3 Dearborn Drain

60.d 165 | 83534 S(zcgggggceslji L Telegraph Road 22 41.0 Telegraph twin storm main:
60.e 105 | 83534 | SC257236¢ LJA Telegraph Road 15 311 Denso storm main
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4. Watershed Management Objectives

4.1 Plan Requirements

In 2008 the U.S. Environmental Protection AgendBEPNeleasedthex | YR 221 F2NJ 5S35t 2
2 §SNBEKSR tflya (2 wSa iThiNEndbogkRscribésmitekeyielentrentzNI 2 | § S NA -

required forapproval as a TMDWatershedPanthat will address concerns dhreatened or impaired
waters(Table2). Thesenine keyelements are designeatensurethat plannedimprovementswithin
TMDLwatersheds are sufficiertb restore water quality

4.2 Specific Goals andObjectives

The goal of thisVatershed Implementation Plan is to restore and protiwet PebbleCreekHUCG12
watershedthrougha strong, documentable datdriven approach to identify, prioritize, and implement
projects in ways that improve theosteffectiveness of stormwater management programsisWMPis
intended to improve and protect receiving waters from urban stormwater discharges, and to reduce
flooding through implementation oappropriateBMPsplaced at critical locations in the wathed

Anothermajor goalof the Pebble Creek HUI2 WMP ighe use ofan integrated water resource
approachbased orstrategic decisionmaking that achieves multiple outcomesne consistent with
policies outlined inhe Water Resources Plan for Southeast Michi@anopposed tdraditional sile
basedmethods). Again, omponents of this integratedpproach include increasing partnerships and
collaboration, optimizing investments, enhancing public education, and improving water resource
monitoring.

Partnerships and collaboration aparticularlyvital to f—
implementingthe Pebble Creek HUI2 WMP. Sytuinable Seniiin ' ?

NF2NXYFGA2Y LINBaSyuSR Ay | }m Semoma RS
Comprehensive Management PIE@MP)provides an m Eﬁl, "gg
excellent exampl€City of Southfield, 2016)This plan not | *==

only considers the value behind protecting natural s
resources, but alstecognizes the importancef physical
settingsthat encourage healthy lifestyles and attitudes.

{ 2 dz(i K EMPPron®@sgood site design, naturalized

F LILINR F OKSa (2 fFyRaoOl LAYS3
BMPs to reduce pollutian

Capital Improv
20167201 7-.

Again consistent with policies promoted ime Water
Resources Plan for Southeast Michitjas Pebble Creek
WMP recognizes thatyblic awareness of water resource
benefits and challenges will support increased
investments and collaboration across agencies and A major goal of this WMP is use of an

monitoring programshat guide investments and and collaboration so that limited resource
collaboration needed to work towards stat¥#QS investments are optimized.
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Table2d P{9t! Qa YAYS YAYAYdzy StSySyida 2F | 41 G§SNAKS]
Plan _
Description
Element >

A Identify causes andources of pollutionthat need to be controlled to achieve goals
identified in the plan.
Estimate pollutant loading into the watershed and the expected load reductions

B expected as a result of implementing managemmetsures that will help redugmllutant
loads.

C Describe management measures that will achieve load reductions and targeted cri

areas.

Estimate amounts of technical and financial assistance and the relevant authorities
D needed to implement the plarincludng longterm operation& maintenance of managemen
measures, informatioh education activities, monitoring evaluation activities.

Develop an information/education componenhat identifies the educatio& outreach

E activities oractions that will bauised to implement the plan

F Develop a project schedular implementing the management measures outlinethiaplan

G Describe _the interim, measurable milestonés measureand trackprogress in
implementing the management measures.

H Identify benchmarks to measure progresswards attaining?WQSthrough monitoring

Develop a monitoring componerthat determineswhether progress is being mattaward
attaining or maintaining the applicabM/QSaddressed in the plan.

5. Watershed Implementation  Plan

The ultimate measure of success will be documented changes in water quality, showing improvement
over time. The top priority for this plan is to identify and reduce souoéexcess stormwatetunoff in
the Pebble Creek HUI2 watershed.

5.1 Management Measures

Management measures needed to address each cause and soyse@mentin the Pebble Creek

watershed focus on an integrated approach, which considers the range of factors associated with urban
A02NXg 0SSN CKA& AYUOS3INIGSR FLIINRIFOK F2fft2a arl
urban stormwater managemerfMDEQ), 2017). These implementation actions, ranked in order of

importance, are the foundation of the strategy that will bring the Pebble CreekI2atershed back

into attainment with water quality standards. These include: prevention/minimizatiofftfiation,

treatment, mitigation, nveyanceand $orage

DRAFT -15 January 15, 2019



Pebble Creek Watershed Implementation Plan

The priority measuredescrited belowand summarized ifable3 consider important aspecisf

A02NXgoF GSNI YFYlF3SYSyld ySSRSR G2 | OKAS@GS aiAOKAIlIyQ,
watershed (e.g., reduce volume, decrease peak flow rate, impn@ter quality). In addition, the use

and restoration of natural features (e.g., riparian areas such as the Rouge Green Corridor, wetlands,

original topography, open spaces) are an integral part of the Pebble Creek WMP.

1. Reduce the rate and amount of stormwater runoff from priority parking lotRarking lots offer the
greatest opportunities for stormwater volume amdte reduction in the Pebble Creek watershed. A total
of 516 parking lots have been digitizedhichcomprise approximately 1,059 acres of paved surféwes
the watershedor over seven percejt More than half of the inventoried parking lase in thel6

critical areas within four priority catchments. An array of BMPs (e.g., green infrastructure) can be
implemented within parking lots, which
reduce stormwater runoff volume and
decrease peak flow rates. Available practice
can be applied either indidiially or as a
treatment train (MDEQ 2017).

2. Install integrated stormwater
management systems along priority e
transportation corridors Roadways present [iai

stormwater runoff. Transportation corridors
with hightraffic volumes represent relatively
significant amounts of connected imperviousEEE===
cover (and thus generate larger quantities of
stormwater runoff compared to roads less g
travelled). In addition, these same corridors
typically include adjacent commercial
properties with parking lot drainage inlets an
pipes connected to the transportation storm
sewer system. The situation is compounded by factors such as other utilities located along the road,
safety design considerations, and installation costs for ruraaftiction BMPs (both financial and
constructionrelated disruptions). The connectivity of the transportation network to drainage systems,
the proximity of large commercial parking lots to high traffic volume roadways, and the nuwhber
jurisdictions involved collectively warrants an integrated management approach to successfully reducing
the rate and amount of stormwater runoff from these source areas.

Opportunities exist on commercial /ané¢hdustrial
arking lotsadjacent to roads that could provide over
tormwater reduction benefits.

3. Utilize assetmanagemert to implement costeffective stormwater runoff reductiorsolutions

Infrastructure plays a vital role in determining how and where stormwater runoff is conveyed throughout
the Pebble Creek HUI2 watershed. Key assets to consider in implementing this management measure
include stormwater inlets, drainage pipeoutfalls, road corridors, culverts/ bridges at stream crossings,
and treatment systems (e.g., ponds, storage vaults, constructed wetlands, etc.). An important part of the
field inventory work in the Pebble Creek HUZwatershed evaluated asset managaminformation

included in GIS data layers obtained from Farmington Hills, Southfield, and Oakland County (both OCWRC
and RCOC). The review of this information revehtdti gaps an@pportunities that could significantly
improve the process of identifiyg runoff reduction projects in critical areas. For example, drainage pipe
diameter data coupled with corresponding outfall locations prosi@enechanism to estimate the

relative magnitudehat source areas auribute to receiving wates. Drainage pipdiameter information

is also helpful in prioritizing potential parking lots for green infrastructure implementation.
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Asset managemendata alschighlightsmulti-
jurisdictional coordination and public/private
partnershipopportunities Finally, drainage
complaint information (e.qg., flooding) plus

operations and maintenance (O&M) needs
(e.g., problems identified in CIP plans)

management to support cosiffective
implementation of runoff redation projects.

4. Protect ripariancorridorsand restore
floodplain/wetland functions promote use
of natural areas Native vegetation has o Sl
significant root systems that promote runoff FiSSeSSE= L8
infiltration. Large open areas traditionally samhe s . JacobsDrs , _
managed as turf may beasily convertedto  Asset management information provides opportuniti
native plant grow zones. These may include improve the process of identifying eeffective runoff
large highway medians and cloverleaf areas reduction projects ieritical areas

around on and offramps for highways. Grow

zones are also feasible in linear vegetated areas adjacent to roadway impervious surfaces

Table3. Management measure summafgr Pebble Creek HUL2 watershed critical areas

Management Measure Category
Catchment Critical Area ID i
Group _ Parking Lot Tragz;r)rci)(rjitrlon Margss:;ent Natural Area
(General Locatign Runoff 9 Protection/ | Other
Reduction el el Restoration
Reduction Reduction
00.a | Orchard Place A A
00.b | Orchard Lake/S. Pebble 0] 0] ) )
A 00.c | Jacobs Drain 0] 0 ’ )
(Upper | 00.d | East Pebble Drain k k
Pebblg ~ S ~ ~ <
00.e | Glen Oaks U U U
00.f | 13-Mile & Middlebelt 0] 0] ) )
10.a | Coy Drain 0] 0] ) )
B 10.b | Hollander Drain 0] 0 ) )
(Lower 11.a | Peterson Drain > >
Pebt.)le/ 11.b | W.B. Pernick 0] 0 ’ ’
Pernicl < S
11.c | Pernick/Lockdale
60.a | Jilbert Drain 0] 0] 0] ’
G 60.b | Telegraph/12Mile area ’
(Main 60.c | Dearborn Drain 0] ’
Rougg 60.d | Telegraph/16Mile area )
60.e | Telegraph/Denso area 0] 0] )
Notes I A 3K LINR £MEdiira prioriy BMP t NEPOGARS 3ISYySNI f
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5.2 Technical and Financial Assistance

The success of tHéebble Creek HUTR2 WMP
depends upon consistent involvement and
support from Farmington Hills, Southfield, West
Bloomfield Township, and Oakland County, as
well asstateagencieE y 2 Y TLINR F A
educational institutions, locddusinesses and
citizens. While each community has unique
aAldzr GA2ya GKI G NBI dzA
consideration, many of thenplementation
recommendations in tis WMPwill require
collaborationandcoordination among all
communitiesand stakeholdersn the watershed.

Proposed projects consider stakeholder perspect
funding options, benefits to the community, and
scheduling realities.

Financial resource nesdo addressurban
stormwater problems tend to exceed the amoun;
of availablefunding. Rating criteridor critical
areasallow examination and comparison of
variousimplementation strategie¢Table3). Considerations in developing these criteria include
proximity to receiving waters, project feasibilifyhysicakite suitability, accessasements, location
relative to utilities, etc.), costglesign/build time and maintenance requirement€ost estimates have
been developed using the USEPA National Stormwater Calculator (Appendix D).

Proposed projectsvill continually be reviewed teeflect stakeholder input, funding optionspmmunity

benefits, andschedulingealities. Funding is one of the greatest challenges facing local communities.

For example, urban watersheds present some unique challenges with respect to deterwiirtiger

proposed projects are grant eligible. Ngnmantfunding sources maglisobe available that can be used

to support stormwater management programs or finance individual projelcisluded aretaxes/general

funds, fees, stormwater utilities, credits/inctivie programs, bonds, loans, and pulgiprivate

partnershipg USEPA, 20)4In addition use ofmulti-objective technical and financial assistance options

can be explored. Some possibilittetNBE RS a ONR 6 SR ihgjudifg Propérky Adséssalieana / a't
Energy (PACRJ)ojectsor use of the Corridor Improvement Authority Public Act (Southfield, 2016).

5.3 Information and Education

Information and education (I&E) is vital to the success of the Pebble Creek WMP. The I&E strategy

targets specifiaudiences to educate them regarding their potential impacts on water quality. The

importance of this component is recognized by the local community as evidenced by activities that

supported development of the Rouge River Watershed Management Plan. |8misgs created by the

Alliance of Rouge Communities (ARC) Public Involvement and Education (PIE) Committee, a group of
O2YYdzyAliASazr OAGAT Syazr O2dzyiASas y2ynLINRBFAG 2NHI Y.
implement and review public edaton activities in the Rouge River Watershed.

hoSN) GKS &SI NAS (GKS !'w/ FyR GKSANI LI NIYSNE KIF @S §
stewardship activities, newsletters, public service announcements and focused initi@igetertilizer

reduction campaigngrow zone projects The resultant strategipased on the ARC experieneghich

forms the basis for I&E in tHeebble Creek WMButlines major educational opportunities and actions

needed to successfully maintain and improve watealgy (ARC 2012, Appendix E).
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The ARC continues to provide an institutional
YSOKIFyAaY (2 SyO2dzNJ 3|
cooperation and mutual support to meet water
guality permit requirements and to restore
designateduses of theRouge River and its
tributariesto area resident§ARC, 2012)Other
AyalhAaddziazylFt LI NIYySN
organizations, educational institutions and othe
who are working together to reduce the
individual costs of restoring the Rouge RivEéhe
ARC Technical and Public Involvement and
Education Committeesra comprised of a variety : g
2F aidl 1SK2ft RSNAZ adzOK /& . : “£¥Aﬁ
organizations, stewardship groups, educational '
institutions, consultants, and others focused on Information & education for the Pebble Creek pla
specific initiative to address storm water be conducted in concert and as part of I&E activi
pollution. described in the approved Rouge River WMP.

Future educational activitieegarding the watershed management plan and related activities continue

G2 06S Y2YyAG2NBR YR aaS5SaaSR 60é& (GKS ! &Fi©vtaltodzof A O
the success of thBebble CreeKlUG12 WMR The I&E strategy targets specifid@&nces to educate

them regarding their potential impacts on wateuality.

In summary, this WIP includes a priority recommendation to develop an updated I&E strategy for the
Pebble Creelwatershed that includes the following:

9 Focus on prioritpollutants and sources

9 Focus on critical areas

1 Identify target audiences

1 Identify key messages and delivery mechanisms
1 Develop evaluation criteria

5.4 Schedule

The Pebble Creek WMP is envisioned to occur overygad0fperiod; staging activities three phases

(short, mid-, and longterm) that will ultimately achieve needed stormwater runoff and bacteria
reductions(Table4). Shoriterm efforts(Year 13) include implementing practices in critical areas so that
stormwater runoff volumes, peak flow rates, and higgk bacteria sources to Pebble Creek and the Main
Rouge are significantly reduced. This approach is consistent with the directrentbupursued by
Southfield,Farmington Hills, Oakland Counand West Bloomfield Township in conjunction with other
local partners (e.g., SEMCOG, ARC, FOMigterm efforts (Year 4.0) are intended to build on the

results of shorterm implementation activities. This includes evaluating the success of Phase 1 projects
installed (success rate, BMP performance, stormwater runoff and pollutant reductions realized, actual
costs, etc.). Lonterm efforts (Year 1:20) are those implementation activitidlsat result in the Main
w2dz38 FyR tS00fS /NBS1 Ay Fddt FOGHAYYSY(G 6AGK ah
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Table4. Schedule overvievior Pebble Creek HUT2 watershed critical areas

Project | Management Project Type Lgaq R e
# Measure(s) Organizaion(s) Phase 1 | Phase 2| Phase 3
(201921) | (202228) | (202938)
Catchment 00
00.a1 1 Parking Area Flow Reduction Farmington Hills
00.*2 1,2 Roadway corridor flow reduction FH, RCOC
00.a3 1,2,3 Asset management flow reduction FH, RCQCWRC
00.c3 1,2,3 Asset management flow reduction FH RCOCOCWRC, MDOT]
00.d1 1 Parking Area Flow Reduction Farmington Hills
00.d2 1,2 Roadway corridor flow reduction FH RCOOMDOT
00.d3 1,2,3 Asset management floneduction FH RCOOMDOT
00.el 1 Parking Area Flow Reduction OCR
00.f1 1 Parking Area Flow Reduction Farmington Hills
Catchmentl0
10.a1 1 Parking Area Flow Reduction Farmington Hills
10.a2 1,2 Roadway corridor flow reduction FH RCOOMDOT
10.b1 1 Parking Area Flow Reduction Southfield
10.b2 1,2 Roadway corridor flow reduction Southfield RCOC
Catchmentll
11.a1 1 Parking Area Flow Reduction Southfield
11.%2 1,2 Roadway corridor flow reduction Southfield RCOCMDOT
11.a3 1,2,3 Asset management flow reduction Southfield RCOCMDOT
11.b1 1 Parking Area Flow Reduction Southfield
11.b3 1,2,3 Asset management flow reduction Southfield RCOCMDOT
11.cl 1 Parking Area FloReduction Southfield
11.c3 1,2,3 Asset management flow reduction Southfield RCOCMDOT
Catchment60
60.al 1 Parking Area Flow Reduction Southfield
60.a3 1,2,3 Asset management flow reduction Southfield OCWRC
60.b1 1 ParkingArea Flow Reduction Southfield
60.b2 1,2 Roadway corridor flow reduction Southfield RCOCMDOT
60.b3 1,2,3 Asset management flow reduction Southfield RCOCMDOT
60.*4 4 Rouge Green Corridor restoration Southfield
60.cl 1 ParkingArea Flow Reduction Southfield
60.c3 1,2,3 Asset management flow reduction Southfield
60.d1 1 Parking Area Flow Reduction Southfield
60.d2 1,2 Roadway corridor flow reduction Southfield RCOCMDOT
60.d3 1,2,3 Asset management floneduction Southfield RCOCMDOT
60.el 1 Parking Area Flow Reduction Southfield
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Two overarching actions include information / education (I&E) and monitoring. A general awareness of
water quality issues exists within the community; tiesult of strong local involvement in development

of the River Rouge WMP. For that reason, general watershed education activities are not specifically
included in the 26/ear schedule. Instead, I&E is incorporated into each priority action and vapé&mas
implementation moves through each phase. Basic I&E activities associated with individual priority
actions during each phase include:

V Phase 1 awareness,-bn-1 meetings, leverage ceshare opportunities
V Phase 2 1-on-1 meetings, cosshare, folbw-up & monitor Phase 1 results

V Phase 3 1-on-1 meetings, cosshare, followup, monitor results, evaluate plan effectiveness,
adjust as needed

Shortterm implementation activities also include monitoring in the Pebble CreekJiatershed
conductedby ARC and FOTR. Related to both monitoring and I&E, thetshmarschedule includes
exploring efforts to initiate a locally led monitoring program. In addition to elevating public awareness,
information from this program would provide a technical basiguide locally generated, castfective
solutions.

An important aspect ofvatershedplan development is to identify and encourage activities, which can be
quickly implemented and produce measurable results. As with many watersheds of comparaltlesize,
Pebble Creek HUL2 watershedfaces a variety of implementation challenges. These challenges include
how to assess the benefits of a varietystdrmwater managemenstrategies, how to select the optimal
combination of BMPs that minimize costs, howbeconsistent with community goals and

characteristics, and how to meet reductions needed to achieve WQS.

To meet these challenges and ensure Wegtershed implementatiomlan is outcomebased with local

support, it is important to evaluate water qualjtgollutant source, and drainage system information at a
level detailed enough to recommend specific actions and responsibilities. This is accomplished in stages
building on thefield inventory andcritical areasor BMP implementation The plan is revaluated

through each phase of implementation and program adjustments made as new information becomes
available

A generalized outcombased strategic planning framework is presentedppendix F The primary

focus is to take advantage of local inputaddressstormwater runoffreduction needs bgontinuing to

identify implementation opportunitiesn each phas¢hat will produce measurable resultgwvailable
PebbleCreekHUCG12 watershed information is revieweduring each phase of plan implementatias it
NBflFGSa G2 SIOK 27F ! { 9Datagagsardidenfifed, andl pfidriveszstatdish&Y Sy G &
at the watershed scale.

DRAFT -21- January 15, 2019



Pebble Creek Watershed Implementation Plan

6. Accountability Structure

The ultimate measure of program success walidocumented changes in water quality, showing
improvement over time. However, potential barriers to achieving this goal must be considered in
implementation planning. Positivenvironmentalfeedback from even the most persistent efforts may

be several years in the future due to the lead time needed to implement BMPs throughout the
watershed. Stakeholders must set realistic expectations about the amount of time needed to implement
projects o programs while waiting for positive results.

6.1 Interim Milestones

Interim milestones associated witbriority stormwater runoff reductioractivitiesare inorporated into

the scheduleTable5). Thesemnterim milestones emphasize: 1) documenting BMP implementation

through each phase; 2) ensure that information collected will guide effective critical area planning in
subsequent phases usingadap S YI yI 3SYSy iz a RSaAONAO6SR dzy RSNJ a
Ga2yAG2NRAY3IET YR o0 20KSNJ AYLX SYSydardAazy I OGADAG,
meet goals/objectives of other programs being implemented in the Pebble Creel PlW&tesshed

(e.g., MS4 permit requirements, CMP/CIP activitids.noted in Section 5yiprity actions will occur

over a 20year period with staging activities in three phases (shaonid-, and longterm) that will

ultimately achieve needed stormwater runafhd bacteria reductionfAppendix G)

Table5. Interim priority stormwater runoff reductiommilestones

Activity Critical Area(s) Timeframe? Interim Milestones

00.a, 00.d, 11.a, 11.b, Phase 1 0.31 millionrft® stormwater runoff volume reduction from

Priority 11.c, 60.b, 60.c, 60.d connected parking lots
Parking Lot all of above plus Phase 2 1.25 millionft® stormwater runoff volume reduction from

Stormwater | 00.e, 00.f, 10.a, 10.b, 60.¢ connected parking lots
Reduction all ofabove plus 2.50 millionft® stormwater runoff volume reduction from

Phase 3 .
60.a connected parking lots

0.31 millionft® stormwater runoff volume reduction from either
00.a, 11.a Phase 1 DCIC in road ROW or parking lots connected to transportation
storm sewer system

Priority Road — - -
; 0.93 millionft® stormwater runoff volume reduction from either
Corridor all of above plus . . )
Stormwater 00.b. 11.b. 11.c Phase 2 DCIC in road ROW or on parking lots connected to transportatig
. e storm sewer system
Reduction — - -
all of above plus 1.86 millionft® stormwater runoff volume reduction from either
00.c, 00.d, 10.a, Phase 3 DCIC in road ROW or on parking lots connected to transportatig
60.b, 60.d storm sewer system
0.31 millionft® stormwater runoff volume reduction from either
00.a,11.a,11.c Phase 1 DCIC in road ROW or on parking lots connected to transportatig
storm sewer system
Stormwater all of above plus 0.93 millionft® stormwater runoff volume reduction from either
Asset 00.c, 00.d, 11.b Phase 2 DCIC in road ROW or on parking lots connected to transportatig
Management 60.a, 60.b, 60.c, 60.d storm sewer system

1.86 millionft3 stormwater runoff volume reduction from either
all of above Phase 3 DCIC in road ROW or on parking lots connected to transportatig
storm sewer system

Notes: 2Phase 1 (20121); Phase 2 (2022B); Phase 3 (20238)

DRAFT -22- January 15, 2019



Pebble Creek Watershed Implementation Plan

6.2 Progress Benchmarks

Implementation activities for th®ebble Creek HUL2 watershed are staged in three phases using
outcomebased strategic planning and an adaptive management approach. Phaset2rmjcnd

Phase 3 (longerm) are designed to build on results from the peeling phase. In order to guide actual
plan implementation through each phase using adaptive management, water quality benchmarks are
identified to track progress towards attaining water quality standards.

These interim targetsAppendix Kl are intendedo reflect the time it takes to implement management
practices, as well as the time needed for water quality indicators to respbmdddition to water

column indicators (e.g., TSS dadcolj, habitat and macroinvertebrate community evaluations
conduced by MDEQ are included. These indicators will likely to respond more quickly to watershed
changes that result from implementation of management practices.

6.3 Monitoring

Consistent with the Rouge River WMP that was developed at a larger sgaffat mLJX | Yy SR S @I f d
process will provide measures of the effectiveness of implementation of this Watershed Management

Plan and achieving its goals. The evaluation of this Watershed ManagementilPlae accomplished

through the Rouge Rivéi A S St NJ Y2Y A G2 NA Y JORNLIYY §IRIF B R! WA Q& n
monitoring plan includes partnergwith Friends of the Rouge (FOTR).

The FOTR benthic monitoring program is a effgctive way to monitor improvements in water quality
by monibring the diversity of aquatic life in the river and its tributaries. Additionally, effectiveness will
be gauged by flow and water quality monitoringnothercomponent of monitoring will include tracking
land cover changes from impervious to green inftacture, tree canopyand native vegetation.
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Appendix A. Causes and Sources

Objective

Describethe watershedncludingimpairedwaterbodies andocate major causésources of impairment
in the planning area.

Intent

The plan shouldet goals to meet (or exceed) the appropriate water quality standards for pollutant(s)
that threaten or impair the physical, chemical, or biological integrity ofwhé&rshed. This element
includesan accounting of the significant point and nonpoint sources in addition to the natural
background levels that make up the pollutant loadssiag problems in the watershed

Key Questions

1 Arewater body use designations (from relevant Waanality Standards) listed for waters in the

planning are&

Are water quality criteria (from relevant Water Quality Standards) for the use designation# cited

Are impaired, partially impaired, and/or threatened uses (from state 303[d] or integrated report)

listed by water segment or ar@a

1 Are pecific causes and sources (303[d]) of impairments and/or threats (if applicable) listed by
waterbody segment or aréa

1 Are @uses of impairment (or threats) listed as loads, WQC exceedance amounts/ percentages, or
viaother guantifiable metho@

1 Are ources of impairments/threats (if applicable) mapped or identified by area,
category/subcategory, facility type, efc

1 Are mntributions from each source location or category quantified by load, percentage, priority,
or other method?

1 Are estimates, assumptions, or data used in the analysis presented o?dtedheyappear
reasonabl@

T
T

Discussion

Waterbody designations (from relevant WQS) are listed for waters in the planning area

At a minimum, all surface waters of tistate are designated and protected for all of the following
designated uses: agriculture, navigation, industrial water supply, warmwater fishery, other indigenous
aquatic life and wildlife, partial body contact recreation, total body contact recreatioty (Mta October

31), and fish consumption (R 323.1100, Designated Uses, of the Part 4 rules, Water Quality Standards,
promulgated under Part 31, Water Resources Protection, of the Natural Resources and Environmental
Protection Act, 1994 PA 451, as amende&dt[451).

The impaired designated uses for tRebbleCreekwatershed addressed by this implementation plan
are thewarmwater fisheryother indigenous aquatic life and wildlifend partial and totalbody contact
recreationuses [R 323.1100(1)(d, andf), andR 323.110@)], due tobiological impairments (specifically
poor macroinvertebrate community scoresid elevated bacteria levels
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Water quality criteria (from relevant WQS) for the use designations are cited.

Thenarrativecriteria for the Pebble Creek Watershed Implementation Rl@based ora A OKA 3| y Qa
Procedure 51R5]) biological assessmeptotocol (MDEQ, 1990)The biological assessmemarget is

the reestablishment of fish and macroinvertebrate communities tieatlt in a consistentt  OOS LJi I 6 f S¢
or cexcellen¢ rating. Macroinvertebrate and fiseurveys wiltontinue tobe conducted following

implementationof projects described in this plan, which are intendedtabilize runoff discharges

extremes in stream flowonditions, and minimize siément loadings in the watershed

While the primary target is the restoration of acceptable biological communities, the Part 4 Rules contain
provisions that may be used to develop secondary targets that address documentedirepes. For

example, R 323.1050 (Rule 50) states that dzNF I OS ¢ GSNB 2F (KS adGrasS aKkt
physical properties in unnatural quantities which are or may become injurious to any designated use:
turbidity, color, oil films, flodt y 3 & 2f ARaX T2l Yasx &aSG0f Sk 6eveBal a2f A RaZ
TMDLs developed by the MDEQcluding one developed for the Rouge (Goodwin 20058dtotal

suspended solidsSTE$as asecondarynumeric target to address aquatic life impairments.

Use of TSS assacondarynumeric target is intended to help guide proper control of excessive sediment
loads from runoff. This indicator can also address problems associated with runoff dischasgenicte
volumes that lead to channel instability, stream bank erosion, and thus increased TSS concentrations. In
addition, the use of TSS as a numeric target connects a measurabteam parameter to hydrologic
changes in the watershed, which can resalhabitat changes that are adversely affecting biological
communities.

The impaired designateakcreationaluses addressed lihe Pebble Creek Watershed Implementation
Planaretotal body contac{TBQ and partial body contac{PBQ. The designated ugele (Rule 100 [R

323.1100] of the Part 4 rules, WQS, promulgated under PartWater Resources Protection, of the

Natural Resources and Environmental Protection Act (NREPA), 1994 PA 451, as amended) states that this
water bodybe protected for TBC recréan from May 1 through October 31 and PBC recreation-year

round. The target levels for these designated uses are the amBiestlstandards established in Rule

62 of the WQS as follows:

R323.1062 Microorganisms

Rule 62. (1) All waters of the tgrotected for total body contact recreation shall not contain
more than 13CE. colper 100 milliliters (mL), as a &&y geometric mean. Compliance shall be
based on the geometric mean of all individual samples taken during five or more sampling event
representatively spread over a @y period. Each sampling event shall consist of three or more
samples taken at representative locations within a defined sampling area. At no time shall the
waters of the state protected for total body contact recriat contain more than a maximum of
300E. colper 100 mL. Compliance shall be based on the geometric mean of three or more
samples taken during the same sampling event at representative locations within a defined
sampling area.

(2) All surface watersfdhe state protected for partial body contact recreation shall not contain
more than a maximum of 1,00. colper 100 ml. Compliance shall be based on the geometric
mean of 3 or more samples, taken during the same sampling event, at representatitrerieca
within a defined sampling area.

Sanitary wastewater discharges have an additional target:
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Rule 62. (3) Discharges containing treated or untreated human sewage shall not contain more
than 200 fecal coliform bacteria per 100 ml, based onghemetric mean of all of five or more
samples taken over a 3y period, nor more than 400 fecal coliform bacteria per a)Obased

on the geometric mean of all of three or more samples taken during any period of discharge not
to exceed seven days. Othiadicators of adequate disinfection may be utilized where approved
by the Department.

Impaired, partially impaired and/or threatened uses are listed by water segment or area.

The Pebbl€reekwatershed: LILIS | NB 2 Y df ilniakedl ®dtey§QaodwinAed ., 200) as not
meeting the Other Indigenous Aquatic Life and Wildlife (OIALW) designatdabcsase obiological
impairmentsin two assessment unit identifiglAUID) stream segents TableA-1). Two Pebble Creek
watershed AUIBarealso not meeting total and partial body contact recreational designated use due to
bacteria(04090004040401 and040900040404-02).

TableA-1. Pebble Creekatershed impaired waters

Subwatershed: 040900040404 Waterbody name: PebbleCreekg River Rouge

Includes: River RougfAUID04090004040401], Pebble CreefAUID04090004040402],
Unnamael Tributaries tdPebble CreekAUID04090004040402], Unnamed Tributaries to Pebble
CreeklAUID04090004040402]

Impaired Total Body Contact Recreation (TBC) [AYmB0004040401, 04090004040402]

Designated Uses: Partial Body Contact Recreati¢®BC) AUID04090004040401, 04(®0004040402]
Other Indigenous Aquatic Life and Wildlife (OIALX)JID04090004040401,
04090004040402]

Cause: Escherichia col(TBC and PBC uses)
Other flow regime alterations, sedimentation/siltatiodOIALW use)

Size:  AUID04090004040401: 43.7miles AUIIA090004040402: 30.3 miles

Year Placed on §303(d) Lis2000 TMDL YearCompleted ir2007

Specific causes and sources are listed by waterbody segment or area.

BioassessmentsSpecific caused the impairments by AUID are includedTiableA-1. The causes and

sources are also described in more detail in MDEQ bioassessment reports (Ga0a&;itsoodwin

2009), MDEQ TMDL documents (Goodwin 2007, MDEQ 2007), and in the Rouge River WMP (ARC 2012).
Source areawere initially identified based on land use and impervious cover informaftianidentify

potential sources by area and category (eland use, impervious cover typelletPebble Creek HLI2
watershedwas divided into catchments using delineations provided by MDEQ isTdescribed more

fully in a subsequent section of this Appen@ige discussion associated withbleA-6 and FigureA-5).

Macroinvertebrate community data provide the most siggaht basis for identifying neattainmentof
the OIALW designataase inthe PebbleCreekHUG12 watershed TheMDEQ biological suey
Procedure 5XP51)for wadeable streams was used to evaluate conditiornte Pebble Creek HLL2
watershed(MDEQ, 199). P51 uses metrics that rate macroinvertebrate communities frercellent(+5
to +9) topoor (-5 t0-9). Scores from +4 td are rated acceptable.
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The individual P51 metrics for bioassessment locations in the Pebble Creel@Ht#ershed are
summarized iMableA-2. The relatively high percentage of dominant taxa at many of the Pebble Creek
HUG12 bioassessment sites is also indicative of degraded conditions. A community dominated by
relatively few txa typically indicates environmental stress. The dominant taxa vary between sites as
shown inTableA-3. Similarly, metric 8 reflect the preserafea high number of pollution tolerant
organisms irthe PebbleCreekHUG12 watershed

Channel Conditiog In addition to the P51 biological surveys, MDEQ conducted a channel condition
assessment in 2016 to provide background data prior to possible st@ater control or channel

restoration activities in the future. Four locations were surveyed to provide geographic coverage of the
watershed FigureA-1). Two of the four surveyed locations (Eleven Mile Road and Ten Mile Road) were
MDEQ P51 bioassessment sites, one of which (Eleven Mile Road) igexrmorigend monitoring site.

Bank erosion hazard index (BEHI) and #ixsank stress calculations werenformed for each cross

section location.

TableA-2. Pebble CreeRrocedure macroinvertebrate data summary

Procedure 51 Metric

Stream Location Year

Westgate Road 2010 0.57

Middlebelt Road | 2006 X\X&\& . - 45 | 6.38
Pebble | 1 1.mile Road 2010 s - e - W

Creek 2015 -MM 0.78 | 7.39 | 3852 | 0.78

. 2005 . . . 6.52

10-Mile Road 2010 && && & 233 | 10. 23 2071 | 6.20

13-Mile Road 2000 2.97

Main 2005 . . 96 | 19.15 | 4.26
Rouge | 7-Mile Road 2000 . . | 800 | 0.00
2 14 \\ \\ | 0.00 | 26.88 | 2043 | 3.21

_ Light green cell indicates that the macromvertebrate community is
Note on cell shading: performing better than the average condition typically found in this
ecoregion (above twgtandard deviations).

Light diagonal cell ihold indicates that the macroinvertebrate
community is performing less than the average condition typically fou
in this ecoregion (below two standard deviations).

TableA-3. Dominant taxa at Pebble Creek subwatershed macroinvertebrate sites

Site Dominant Taxa Percentage
Pebble Creek atVestgate Roa2010) Calopterygidaddamselflie$ 40.2
Pebble Creek avliddlebelt Road2006) Hydropsychidagcaddisflie3 213
Pebble Creek &t1-Mile Road(2010) Elmidae(beetleg 38.5
Pebble Creek at 1Blile Road(2010) Calopterygidaddamselflie$ 30.2
Main Rouge al3-Mile Road(2006) Diptera Chironomidae) 16.0
Main Rouge at-Mile Road(20050) Diptera (Chironomidae) 26.9
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FigureA-1. Location of MDEQ Pebble Creek channel condition survey sites

The channel at each surveyed location appeared-@ide and incised; common in muchtbe Rouge
River watershed. Steep, bare, eroded banks were common, and the channel generally lestkemhin

KFoAGlrd FSIFGdz2NBa adzOK | a

NAFTTE Sa
upstreammost location exhibiting the lowedtank erosion riskTiableA-4). Factors increasing the BEHI
scores included channel incision (i.e., estimated bankfull elevation was lower than the top of the stream

Iy R

Li22t ao

bank), minimal vegetation on the bank surface, and little surface protection (i.e-yegetation bank

protection).

Best management practices that would improve stream channel stability in Pebble Creek include storm
water management retention or infilttéon, or modifying the channel to improve floodplain access (e.g.,
M &nitaifigigSHe exiBting riparian forests will also benefit channel stability.

I -&dal 3S¢

TableA-4. Pebble Creek bank erosioazard index survey results

Bank BEHI Results
Site (facing Total .
downstream)| Score Rating
Left 27.5 Moderate
Pebble Creek dtlarmon Oaks Park -
Right 25.6 Moderate
Left 51.5 Extreme
Pebble Creek belod2-Mile Road - -
Right 38.0 High
) Left 43.0 Very High
Pebble Creek abovEl-Mile Road - -
Right 41.6 Very High
. Left 37.5 High
Pebble Creek at-Mile Road - -
Right 37.5 High
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Causes of impairment are listed as loads, WQC exceedance amounts, or other quantifiable method.

Themacroinvertebrate community structure data indicate that siltation due to excess TSS |tiagls is
caug of the biological impairmentéGoodwin, 2007) The poor macroinvertebrate community also
attributed to a lack of suitable habitat for colonization (due to past channel alteratidng)ddition, tgh
storm water flowshat runoff from impervious surfacgourcedikely bring additional pollutant and
sediment loads to the stream that furtheedrades the habitatThe following describes the relationship
between aquatic biology, hydrology, and impervious cawad toquantify the cause of impairment in
the context of stream flashiness, impervious cover, and excess stormwater volume; all esetsurcan
guide development of meaningful NPS implementation efforts.

Hydrology can be a major factor that affects aquatic communities, thus influencing bioassessment scores
(FigureA-2). Stable flow regimes support the establishment of healthy macroinvertebrate populations
Flashyflows (e.g., due t@xcessivairban runoff) disrupt aquatic community structure and increase the
transport of TSS loads that cause deivaam siltation problemd-lashinesss an indicator of the

frequency and rapidity of shoterm changes in stream flow, particularly during runoff events (Baker et

al. 2004) Increasedlashinesss typically associated with unstable watersheds and aégd habitat

that adversely affect aquatic life.

[ Macroinvertebrates and Other Aquatic Life

are adversely affected by

\ 4

Degraded Habitat]

r

"

due to increased resulting from
v

r

“Flashy” Flows ] [Siltation]
due to
increased

.

from higher
[ Streamflow Rates] [ Total Suspended ]
and Velocities Solids
v associated with excess v
l STORMWATER Volume |

Note: Boxes depict measured or calculated key indicators

FigureA-2. Relationship between key indicatorsidentifyingstormwater volume targets

A list of sites was assembled with a watershed area otlhess30 square miles based an MDEQ study
(Fongers et ak012). The sites examined includeveralstreams located in southeast MichigaAs an
initial evaluation streamflashinesdor these sites was compared to P51 bioassessment scores reported
by MDEQ In addition, theRichardsBaker Flashiness IndéxB Indeywas examined relative teeveral

P51 component metrics.

Local organizations in the SEMCOG area are engaged in volunteer monitoring efforts to foster
stewardship and encourage action. These organizations include the Friends of the Rouge, the Alliance of
Rouge Communities, the Clinton River Watershed Councilthenduron River Watershed Council.

Several locations monitored by these groups coincide with streams where flow gaging data exists.
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Collectively, this information can be used to further estimate the relationship betwgeamflashiness
andmacroinvetebrates FigureA-3). Patterns using the volunteer data dike those observed based on
MDEQ bioassessment surveys; the condition of the macroinvertebrate comyrdetdteases with
increased stream flashiness.

Monitoring Data Summary
Bioassessment Scores vs. Flashiness

&
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2
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o [rEvEsiems: ;f' w el e
= \§\ &0“ Good
© 404 R
2 o -
S P ==== - - = == - @ = = = = = m = m &= = = = = = = == =n
-— ¥ © & O &
5 A &
iad -]%‘X\Q?' & Q’\,,;s‘ Fair
b4 A SR AL CRSA AR S R - . _E S| DA PSS TRR 7 | ] A oS AR AL e
Poor
Target Flashiness
Value
0 1 1 i : i i i : l 1 1 : i i 1 :
0.0 02 04 06 0.8 1.0

R-B Flashiness Index

FigureA-3. Gomparison & RB Index to several southeast Michigan volunteer monitoring sites

Causes of impairmerre connected to stormwater volum&duction needs based on the relationship
betweenaquatic biology and hydrologyAn assessment of macroinvertebrate data and stream flashiness
shows a general range above which bioassessment scores reflect poor conditions for aquaiic Ri2.
Index \alue of 045 is used as a quantifiable flashiness tarfgetthis WMP(FigureA-3); values above this
level reflect impaired conditionlsased on southeast Michigan @atThe RB Index is calculated using

daily average flow values (as opposed to stormwater volume). For this reason, aqainfzil model,

which generates daily average flow estimates, is used to examineolbene reductiorbenefits derived

from implementing different urban stormwater BMPgelative to improved B Index values.

Models are particularly useful tools to evaluate the effect that different land uses may have on any
receivingwater. A basic watershed model allows consideration of unique features that influence local
hydrology; both natural factors (e.g., soils, topography, vegetation) and alterations (e.g., increased
impervious cover)Principles behind the Loading Simulatidrogram C++ (LSPC) can be coupled with
precipitation information to examine the effect of land use on rund@ginfaltrunoff analysis in LSPC is
based on algorithms from the Hydrologic Simulation Program FORTRAN (HSPF); a model widely used to
support wdershed analysis.

One major advantage of a modeling approach is that it provides a platform for consistent comparisons
that show the relative effect of significant factors on key hydrologic indicators (e.g., increase in
impervious cover associated with land use changetiratfon rates dependent on soil types). An
important focus of stormwater management is the role impervious cover plays in altering flow patterns.
LSPC, for example, enables an analysis afella¢ive effect of changing impervious cover on hydrology
whenall other variables are held corasit.
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TableA-5 summarizes modeled changes &mveral key hydrologic indicatbas impervious cover
increases Included is thawo-year, 24hour runoff volume; a measure often indicative of bankfull flows
used to evaluate channel stability or protectioBecause flashinesdfectsaquatic organisms, the
relationship betweerdirectly-connectedimpervious cove(DCICand the RB Index is shown iRigure

A-4. As indicated imableA-5 and FigureA-4, the greatest increase in stream flashiness occuBGIC
levelssomewherebetween 10 andl5 percent. This isconsistent with othestudies whichindicatethat
streams often show signs of degradation dratomestressed when th®Cl@&xceedghese levels

TableA-5. Modeled relative effect of impervious cover &ay hydrologic indicators

Directly- Hydrologic Indicator
connected Average Annual| 2-year, 24hour
Impervious Cover| RB Index | Runoff Volume RunoffVolume
(%) (inches) (inches)
0 0.16 12.6 0.273
5 0.28 13.5 0.336
10 0.41 14.4 0.436
15 0.53 15.3 0.502
20 0.64 16.2 0.568
30 0.8 18.0 0.779
40 0.97 19.8 0.982
60 1.20 23.5 1.342
80 1.37 27.1 1.749
100 1.49 30.7 2.144

Relationship Between Impervious Cover and R-B Flashiness

—RB
Index

Flashiness percentiles
representMichigan streams
less than 30 square miles
(Fongers, et.al.)

: 75" percentile I—

: Median I—
0.2 4
l 25™ percentile I—

0.6 4

R-B Flashiness Index

0.4 4

0 20 40 60 80 100

Directly-Connected Impervious Cover (%)

FigureA-4. Relative effect afiirectly-connectedimpervious cover on4B Flashiness Index
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Map impairment ®urces byarea, category subcategory

Specific causes of the impaired aquatic life uses are associated with increased stream flashiness because

of excessive stormwater runoff from source areas connected to incraageervious cover on

developed land in the Pebble Creek H1XOwatershed.Toidentify potential sources by area and

category (e.g., land use, impervious cover typeg, Pebble Creek HUK2 watershedvas divided into

catchments using delineations providéed®e a59v Qa | @RNRf23IA0 {GdzZRASE ! YAl
were clustered based on size considerations and land use similarities.

Land use information for the Pebble subwatershedusimarized inrableA-6 andshown inFigureA-5.
The summary presented fableA-6 highlights land use categories in each catchment that exceed the
subwatershed average; a useful indicator to targeority sourceareas forimplementationplanning.

In benchmarking thamount of green infrastructure needed in southeast Michigan, SEMCOG evaluated

land cover informatin from 2010 aerial imageffFigureA-6). This analgis included a compilation of

impervious covetype across thePebble Creek HULR2 watershed(TableA-7). The SEMCOG impervious

cover estimatesre based on evaluatio of parcelscale data including transportation corridors, parking

lot locations, and building footprintsf, 9 a/ hDQ& odzAft RAy 3 RIFGF £ &SN NBLINB
each building in southeast Michigan, as of April 2015.

TableA-6. Pebble Creek land use

Land Use(percent)
Catchment ID bl E> g E? E S g I % é:)l _ Imggrt\;s}inus

(acres)| 5 8| 58 £ < j = g 2 Area

28 58| E| §| 2| 8| 5| °

X S o £ = x o
A | 00-- UpperPebble 2,959 | 55% | 4% | 14% | 5% | --- | 15% | 5% | 0% 39%
. 10-- Middle Pebble 1,159 48% | 0% | 16% | 8% | --- | 18% | 10% | 1% 27%
11-- Pernick 2,318 | 35% | 10% | 18% | 16% | 0% | 17% | 3% | 0% 38%
C | 20-- Ravines (east) 1,652 56% | 4% 4% | 15% | --- | 18% | 2% | 1% 31%
D | 30--Ravines (middle) 1,160 62% | 0% 4% | 13% | - | 19% | 3% | 0% 31%
E | 40--Ravines (upper west) 1,448 76% | 2% 3% 3% | 0% | 15% | 1% | 0% 29%
F | 50--Ravines (lower west) 909 | 66% | 1% 5% 5% | 0% | 16% | 7% | 0% 32%
G | 60--Main RouggTelegraph) 2,300 51% | 4% | 11% | 7% | 0% | 20% | 7% | 0% 34%
H | 70-- Main Rouge (Gage) 666 | 77% | 0% 1% | 5% | 2% | 14% | 1% | - 20%
TOTAL| 14,571 55% | 4% | 10% | 9% | 0% | 17% | 4% | 0% 33%
Note: Yellow highlighted cellsdentify land use categories in each catchment that exceed the subwatershed average
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Pebble Creek Subwatershed
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FigureA-5. Land use- Pebble Creek subwatershed
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Pebble Creek Subwatershed
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FigureA-6. Land cover- Pebble Creek subwatershed
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TableA-7. Pebble Creek land cover by land use category

J— Pervious Area Impervious Surface Types
~E0E JERL S (acres) e Tree Building | Pavemeng Building Pavement?
Canopy (acres) (acres)
Singlefamily residential 8,05 25% 52% 9% 13% 722b 1,043¢
Multi -family residential 557 21% 21% 19% 37% 106 206
Commercial 1,463 14% 16% 16% 53% 234 775¢
Industrial 40 13% 20% 29% 37% 12 15
Institutional 1,304 33% 39% 5% 21% 65 274
Road ROW 2,492 29% 19% --- 51% --- 1,271¢
Parks, Open Space 640 46% 45% 1% 7% 6 45
Other 50 20% 26% 1% 3% 1 2
TOTAL| 14,571 26% 41% 8% 25% 1,146 3,631
Note 2Pavement includes road surface, parking, driveways, sidewalks, etc
b Indicates that not all singtamily residential roof runoff is connected (portion directed into yards)
¢ Yellow highlighted cellsdentify greatest amount of potentially connected impervious surface types by land u

Contributions from each source location or category quantified by load, percentage, or other method.

Source areawere initially identified based on land use and impervious cover informatiumerous

studies have shown that as the level of impervious cover increases, water quality problems associated
with stormwater also increase. Due to the decreased abiligreés infiltrate water, rain falling on
impervious surfaces produces higher volumes of stormwater ruriéinoff from impervious areadso

pick up contaminants (e.g., sediment, nutrients, metals, petroleum hydrocarbons) that accumulate on
these surface typege.g., roads, parking lots) resulting in increased pollutant loads delivered to receiving
waters. In addition, higher stormwater runoff volumes lead to increased stream flashiness and place
more shear stress on natural streams. These conditions rasciftannel incision, bank erosion, siltation,
and general aquatic habitat degradation.

Identifying outcomes for watershed planning depsioth an understanding of conditiomslative to

sources ostormwaterrunoff. Developing this understanding is the disof the drainage assessment,
which describeaspects related to the generation and conveyance of stormwiatéine watershed The
drainage assessmeidentifiespriority locationswhere BMP implementation will be most effectjv@us
defining projectopportunities. The drainage assessment evaluates stormwater sources with an
emphasis on land use am@pervious cover, specifically paved surfaces, which affect stream flashiness
and stormwater runoff volume.

TheSEMCO®@nd use/land cover data providestdded informationon impervious surface composition,
which isused to prioritizestormwater sourcs and provide an estimate of the relatissrmwater runoff
contribution. Animpervious surface compositisummaryfor the Pebble Creek HUI2 watershedis
presented inFigureA-7. This chart conveys two types of information useful for evaluating stormwater
sources in the drainage assessment; the quantity of impesvaregor each land use categoand the
density of impervious cover in eachtchment group The quantity aspect identifies tlratchment
groupsthat contain higher amounts of total impervious area. The value in the oval for each
subwatershed represes the percent impervious cover (or density aspect).

DRAFT -37- January 15, 2019



Pebble Creek Watershed Implementation Plan

Pebble Creek -- Catchment Group Summary
Impervious Area by Land Use Type
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FigureA-7. Impervious surface compositienPebble Creek

The quantity and density of total impervious area points to Upper Pebble (grolyowr Pebble /

Pernick (group B), and Roug@&elegraph (group G) as high priority stormwater source areas. The
greatest amount of total impervious area is in Lower Pebble / Pernick (group B); mostly associated with
commercial / residential land use folled by roads. A nearly equal amount of total impervious area
exists in Upper Pebble (group A), where the density (39 percent) is the highest of all groups. Although
group A also contains significant amounts commercial and road impervious surfacesfasiniyle

residential is the dominant land use.

A quick analysis dfableA-7 highlights two land use categoriesiaferest commercial and road ROW.
Though somewhat lower in the amount of total impervious cover than sifagigly residential, the

relative density for these two categories is higher: 71 percent for commercial (18 percent building, 53
percent pavement) and 51 percent for road ROW.

The EMCOG parcel data shows the location of parking lots in the Pebble subwatefginaeA4-8).

Coupled with road information by jurisdictioRigureA-9, FigureA-10), two general commercial areas
warrant special attention in group A: the Orchard Lake corridor neavil&, and the corridor along
Northwestern Highway. Althougdinglefamily residential land use has the highest total impervious

area, the density is 31 percent; noticeably lower than the other two categories. Urban stormwater BMP
implementation in these residential areas, while still important, is a lower pyiorit
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Pebble Creek Subwatershed
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FigureA-8. Green Infrastructure Vision Pebble subwatershed priority parking lots
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Pebble Creek Subwatershed
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FigureA-9. Pebble Creek roadways
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Pebble -- Catchment Group Summary
Impervious Area by Road Jurisdiction
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FigureA-10. Roadway impervious surface by jurisdictioRebble subwatershed

Contributions from each priority catchment can be expressed as stormwater volumes using estimates of
DCIC based on a tweear, 24hour storm event (Appendix BAssumptions based on empirical

equations developed by Sutherland (1995, 2000) provide a densislocumented method that has

been used to determine reasonable estimates of DCIC across a range of different lanthsess§
andFigureA-11). Applying the Sutherland empirical equations to the land use composition data provides
an estimate of the DCIC for the Pebble Creek-#i2@atershed. This information, in turn,used to
determine the approximateunoff contribution from each priority catchmemind source category (e.g.,
critical area parking lots and road=jpressed as stormwater volumes based on a-ywar, 24hour

storm event TableA-9).

TableA-8. Sutherland equations to estimate connected impervious area

_— Sutherland
Type Description Land Use Classes :
Equation
0 - - y
Totally 100% storrmsewered with all impervious area Commercial, Industrial DCIA = IA
Connected | connected
Highly Mostly stormsewered with curb & gutter Commercial, Industrial DCIA = 0.4 (1A}
Connected | Residential rooftops directly connected High Density Residential e
Mostly stormsewered with curb & gutter Commercial, Industrial _ \
Average Residential rooftops not directly connected Medium Density Residential DCIA = 0.1 (IAY
Somewhat 50% not stormsewered; Residential rooftops not . . . _ .
Connected | directly connectedOpen roads with grassy swale Low Density Residential DCIA = 0.04 (IAY
Mostly Small percentage of urban area is stesewered . _
Disconnected | 70% + of impervious area infiltrate / disconnecte Agricultural, Wooded DCIA =0.01 (IA)
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Converting Total Impervious Area to Connected Impervious Area
Empirical Relationship
(following Sutherland 2000)
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FigureA-11. Sutherland equations to estimate connected impervious area

Again, i is important to note that thedirectly-connected impervious covés less than the total
imperviousarea summarizeth TableA-6. TheDClGmount acknowledges that not all impervious

surface runoff reaches the streaifor example, a portion of storm runoff from residential rodkglly

flows to yards were it infiltrates into the ground. Similarly, some storm runoff from roads without curb
and gutter or welldefined ditch systems may simply flow from pavement to pervious areas and infiltrate
into the ground.

TableA-9. Pebble Creek HUT2 watershed stormwater runoff volume estimates

Directly-Connected Two-year, 24hour
Impervious Area Stormwater Runoff Volume
Total (acres) (million-t3)
Location Area
(acres) " Critical - Critical
Total2 gg::fiﬁl Afgg Area Total g;::(ciﬁl Al_r(()a; Area
9 Roads 9 Roads
OverallPebbleHUC12 watershed| 14,571 | 2,200 590 444 15.4 413 3.11
0 00 (Upper Pebble) 2,959 520 165 152 3.64 1.15 1.07
0 10(Middle Pebble) 1,159 150 36 25 1.05 0.25 0.17
0 11 (Lower Pebble/Pernick) 2,318 470 202 140 3.29 1.42 0.98
0 60 (Main Rouge/Telegraph) 2,300 360 187 127 2.52 131 0.89
Note , Mid-point of estimateddirectly-connected impervious area range20%) usingutherland equations and
impervious surface composition data
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Appendix BLoad Estimates and Expected Reductions

Objective

Determinereductions needed to meet water quality standa@sthe basis of the existing source loads
estimated forHementA.

Intent

After identifying the various management measures that will help to reduce the pollutant |Bedsent
O), the load reductions expected as a result of implementing these management measilites
estimates (recognizing the difficulty in precisely pretiligy the performance of management measures
over time. Estimates should be provided at the same level as that required in the scale and scope
described irHementA.

Key Questions

9 Arereductions needed to address impairmstisted, and quantified by weight, concentration,
percentage reduction needed, ek

9 Are isted reduction estimates linked to each cause and source location or cakgory
1 Willreductions achieve water quality criteria, address threats (if applicable),hie\es other
goal®
1 Are estimates, assumptions, or data used in the analysis presented of?’cifEmtheyappear
reasonabl@
Discussion

Reductions listed and quantified by weight, concentration, percent needed, etc

An RBFlashines#ndex value of 0.45 ihe target for this WMPFKigureA-3); values above this level

reflect impairedin-stream biologicatonditions based on southeast Michigan daElevated flashiness
contributes to channel instability, degraded stream habitat, increased siltation, and higher TSS loads. In
urban settings, such as Pebble Creek, increasBdriRlex values result from higher amounts of

impervious surfaces. The estited directlyconnected impervious cover for the Pebble Creek HRC
watershed is 2,200 acre$dbleA-9), or approximately 15 percenBased orthe relationship betveen
directly-connected impervious cover and stream flashiness using Detroit area precipitation data, the
current estimated BB Index for the Pebble Creek HUZis 0.53TableA-5). In order to achieve the-B

Index target of 0.45, &5 percent reduction stream flashiness is need§ic., (0.530.45)/0.53]

In 200, MDEQ sampled bactergzross the entire Rouge watershed. Locations monitored include

several sitesn PebbleCreek. Results of this survey are used to determine needed reduction percentages

based on water quality concentration exceedance percentafabléB-1). ! TG SNJ a59v Qa al YLJX J
development of the Rouge RivEr coliTMDL (MDEQ, 200the communitieshave continuedwork to

reduce bacteridevels in the watershethrough their MS4 permit effortsHjgureB-1).
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TableB-1. Main Rouge and Pebb{éreek water quality concentration exceedance percentages

L . Total .
Catchment Monitoring Location Suspended Solids E. coli
Cumulative . Geometric
ID Site Area ID Location '\(Arﬁg/'ﬁ;] R’:ﬁiﬂ;gn Mean RNeili(cj:Egn
(sq.mi.) (#100mL)
10 6.23 G-60 | Pebble Creek at 1ile 586 78%
11 2.62 G61 | Pernick Creek at Franklin Ro 825 84%
11 10.1 G-47 | Pebble Creek at 1Mlile 17 714 82%
60 66.1 G59 | Main Rouge at 1:Mile 27 7% 896 85%
70 89.9 US5 | Main Rougeat Beech Road 40 38% 929 86%

B

JMT Creek

- “ Bk i e g
e et e T

| . 3
Foet R - O SRl R, ! ke
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FigureB-1. Mapped results of Pebble Creek E. coli sampling
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Reduction estimates linked to each cause and source location or category

The RB Index provides a goaddicator showing the relationship between hydrology dhd cause of
aquatic life use impairments (e.gnacroinvertebrate conditions as assessed using P51). However
stream flashinesis notparticularlywell suitedto evaluae reductions that will beaalized fromspecific
stormwater runoff mitigatiorpracticestargeted at source locations or categories (e.g., akeidls higher
amounts of directlyconnected impervious cover). This is because projectgemeraly implemented at
smaller scales (i.e.itg, parking lot, road segmenty catchmentevel as opposed to the watershed
scale). In addition, projects are often designed using adayestorm event (in contrast to longer time
scales used to calculateBRIndex or annual average volume values).

The Low Impact Development Manual for MichigéSEMCOG 2008) describes methods to estimate the

level of volume control needed to manage stormwater. The approach emphasizes BMP designs based on
mimicking predevelopment hydrology- as defined by groundwateecharge, stream channel stability,

and flooding. MDEQ guidance suggests that the channel protection performance standard for managing
runoff from multiple sites or for watershedide design will also reduce stream flashiness to levels that
protect aquatc biology. This approach results in management strategies that retain the volume

produced by the tweyear, 24hour storm and maintain release rates in a{olevelopment condition.

This value is determined by calculatithe pre and postdevelopment thewo-year, 24hour runoff
volume, as described in MicA 3 y Q& 3JdzA RF.yOS 6a59v: HAMMOO

Relationships between different hydrologiarameterscan be examined to determine if one or more
indicators are particularly well suited for target development that woadidiress multiple concerns. In
the case of the Pebble Creek HUZWMP, the relationship betweentRIndex and tweyear, 24hour
runoff valueds of particular interest.Forty USGS gage sites in southeast Michigduiichhave a
sufficient number of flowecords toexamine hydrologic relationstspwere used as part of a green
infrastructure targeting project (SEMCOG 201&jormation from this effort shows a correlation
between the RB Index and tweyear, 24hour runoff values for Detroit area watersheddgqureB-2).

Southeast Michigan Hydrologic Assessment Sites
2-year, 24-hour Runoff Volume vs. R-B Flashiness Index

1
> 3
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FigureB-2. Reléionship between RB Index and ¥ear, 24hour runoff values
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The strong relationship between theBRIndex and tweyear, 24hour runoff values confirms that

a59v0a OKI yySt LINPakris & beséd thJEKNEactitbrog DGtions and
OFridS3Iz2NrRSao aAOKAIFYQad a{n 3IdARIYyOS R20dzy¥Syid LINE
MDEQ Weksite, which is designed to assist with the calculatidRanoff volumes based on the MDEQ

spreadsheet are derived using thatural Resources Conservation SeryidBCS) curve number (CN)
YSGK2R® aAOKA3IlIyQa 3FdARIYyOS R20dzYSyid AYyRAOFGSa 0
acceptable, such ake Storm Water Management ModelSWMM).

The primary cause and source category in need of reductions are dicecthected impervious surfaces,
particularly parking lots and roadways. A reduction estimate linked to this source category can be
developed based on #hrelationship shown ifrigureB-2, namely the 0.51 inch per day twear, 24

hour runoff value that corresponds to the 0.48Rndex target.Toaccount for uncertanties associated
with the relationship between the-B Index target and biological responses, a composite CNief 65
used based on soils information for the Pebble Creek-H2)®atershed This results in a 0.21 inch per
day twoyear, 24hour runoff vale for predevelopment site conditions.

The reduction neeeld, expressed as the twgear, 24hour runoff volume to be retaineds 172 inches

per day. This is based on the runoff generated from direxilynected impervious surfaces using a CN
of 97 (or 193 inches per day}lightly less than a value of 98 in the MDEQ spreadsheet, but well within
the range for impervious surfaces described in NRCS documentatidreasonable given the marginal
condition of Pebble Creek HH@ parking lots (see Appendix J for a summary of the parking lot field
inventory information). This reduction need is graphically depictdedgareB-3.

Pebble Creek HUC-12
Directly-Connected Impervious Cover Runoff Reduction Analysis

21 Pebble Creek HUC-12
2-year, 24-hour DCIC Runoff
(1.93 in/day)

DCIC Runoff
Retention Need
(1.72 in/day)

Runoff (in/day)

0.

o

+ Pebble Creek HUC-12
2-year, 24-hour
Runoff Target \ 4

(0.21in/da
04 4
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Curve Number

Impervious Surface DCIC Range \\

FigureB-3. Pebble Creek HLI2 directlyconnected impervious cover runoff reduction analysis
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Reductions will achieve water quality criteria, address #ats, or achieve other goals.

Applying the Sutherland empirical equations to land use composition data provides an estimate of DCIC
for the Pebble Creek HUI2 watershed TableA-9). This information, in turn, is used to determine the
volume reduction needed in each priority catchment and critical area that will work towards meeting the
WQS in the Pebble Creek HUZwatershed. These volume reduction targetalpleB-2) for managing
stormwater runoff are estimates that connect stream flashiness to aquatic biology and stream thanne
protection concerns.

TableB-2. Pebble Creek HU2 watershed volume reduction needs summary

Directly- .
_ Total Connected DCIC Runoff Pre-Development | Reduction
Location Area . - Target Need
Impervious Area | (million-ft3) b - .
(acres) (million-t3) b (million-t3) b
(acresp
OverallPebbleHUCG12 watershed | 14,571 2,200 15.4 1.70 13.7
0 00 (Upper Pebble) 2,959 520 3.64 0.40 3.24
0 10 (Middle Pebble) 1,159 150 1.05 0.12 0.93
0 11 (Lower Pebble/Pernick) 2,318 470 3.28 0.36 2.92
0 60 (Main Rouge/Telegraph) 2,300 360 2.52 0.28 2.24
Note: Estimate using Sutherland equations and total impervious surface composition data.
b Based on tweyear, 24hour runoff event.

There are multiple ways to implementban stormwater BMPs thaheetthe retention depthvolume
reductiontarget, which willprovide adequate channel protection and achieve the stream flashiness
target (i.e., RB Index value)A retention depth volume redctiontarget can guide the design of site
specific BMPs. However, by itsalfetention depth volume reductiotargetdoes not help determine
the amount and type of BMPs that need to be implemented to meet water quality crietize
watershedscale particularly in critical areas.

Urban stormwater BMP planning centers on achieving runoff volume reduction targets by managing the
effect of directlyconnected impervious cover across the watersh&drgeting efforts in southeast

Michigan use the concetf green infrastructure areéGIA)o guide development of implementation
strategies (SEMCOG 2016). THAis the amount of land needed to manage stormwater runoff from
directly-connected impervious surfacesthin a subwatershedgcatchment or criticalarea This metric
provides aotherindicatorthat can help guide local communities in their efforts to implement

watershed scale strategies, which will achieve water quality criteria and other goals.

The utility of GIA asmetricis based on the findgs of studieswhichhave examined the relationship
between the level of urban stormwater BMP implementation and volume reduc8&MCOG 2016,
Tetra Tech 2012)Stormwater runoff volume reduction BMPs typically include methods such as
infiltration, dired capture (e.g., green roofs, pervious pavement), and/or approaches that reduce the
applicable curve number (e.g., grow zonesoff disconnection, increased tree canopys illustrated

in FigureB-4, information derived from desktopcreeninganaly®s can help guidprojectplanning
decisions regarding the suitability of different stormwater volume reducsivategies (e.g., grow zones
versus infiltration faciligs)or dataneeds (e.g., soil bore tests)
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Bioswale Analysis
Estimated Volume Reduction under Different Scenarios
(Note: for illustrative purposes only)
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FigureB-4. Bioswale volume reduction estimate at different infiltration rates

It is important to understand that the GIA simply represents another indicator to help guide runoff
volume reduction activities in critical areas within the Pebble Creektifatershed.In some

situations for instancethe site-specificGIA needed t@achievethe desiredR-B Indexvaluemay be lower
than the overall watershed average.g., high infiltration rate soils implying the need for less aggressive
site BMP% In other cases larger amount of green infrastructure arg@y be required to achieva
comparable irstream outcome.This would include critical areasth low infiltration rates in pervious
areas whichwill require a greater level of volume reduction to achieve the sarielRlexargetthan

those with higher infiltration rates.

In addition, the use of GIA can help steer follap onsite investigations, field inventory analyses, and
drainage assessments in a direction that maximizes the use of limited resow®gsd to meet

stormwater runoff volume reduction targetsThis followup provides an understanding of watershed
conditions and drainage networks, which is needed to implement those BMPs in critical areas that will be
most effective in achieving water quality objectives.
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Appendix C. Management Measures

Objective

Describe thesystem ofmeasures that need to be implemented to achieve the load reductstismated
under Element Bas well as other watershed management objectives (e.g., habitat restoration and
protection).

Intent

Pollutant loads vary even within land use types, so the plan should identify the critical areas in which
thosesystemawill be needed to implement the plaithese systems are designed to meet
landowner/operator requirements ansite-specificneeds.The de<cription should be detailed enough to
guide implementation activities throughout the watershed and can be greatly enhanced by developing
an accompanying map with priority areas ay$tems Thought should also be given to the possible use
of measures thaprotect important habitats (e.g. wetlands, vegetated buffers, and forest corridors) and
other nonpolluting areas of the watershedn this way, waterbodies would not continue to degrade in
some areas of the watershed while other parts are being restored

Key Questions

1 Are nanagementystens needed to address each cause and source of pollution or impairment
(or threat) listed, described, and prioritized

9 Are citical locations or higipriority sites for each management measure mapped or descfibed

1 Areproposed management measures feastle

1 Are bad reductions linked to each managemeystemlisted and quantified via reasonable
estimate®

Discussion

Management Measures Prioritization

Management measures needed to address each impairment cause and source in the Pebble Creek
watershed focus on an integrated approach, which considers the range of fastwsiated withurban

stormwater. ¢ KA & Ay GS3INI 0§SR I LILINE tehit deB@Rilfes tRedpiefersed stefisal | v Q &
urban stormwater management (MDEQ, 2017). These implementation awteqories, ranked in order

of importance, are the foundatioaf the strategy that will bring Pebble Creek back into attainment with

water quaity standards, which include

1) PreventioMinimization/Infiltration
2) Treatment

3) Mitigation

4) Conveyance

5) Storage

These urban stormwater implementation categories with example BMPs are summarizabled 1.
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TableG1. Urban stormwatermplementation action categories with example BMPs

Implementation
Practice Action Description
Category(s)
Bioretention (or rain gardens) are shallow depressions filled with an engineeised
Bioretention 1,2 that supports vegetative growth. This BMP provides opportunity to store and infiltr
captured runoff and retain water for plant uptake.
Infiltration 12 Infiltration basins are shallow depressions filled with grass or other natural vegetati
Basin ! that captures runoff from adjoining areas and allows it to infiltrat® the soil.
Street planters cosist of concrete boxes filledith an engineered soil that supports
Street . 2 . -
Plant 1,2 vegetative growth. Beneath the soil is a gravel bed that provides additional storagg
anter captured runoff infiltrates into the native soil below.
p Porous pavement systems are excavated areas filidugravel and paved over with a
orous X .
= ¢ 1,2 porous concrete or asphalt, or with modular porous blocks. Rainfall passes throug
avemen pavement into the gravel storage layer below where it can infiltrate into the native g
Green roofs are bioreterin systems placed on roof surfaces that capture and
Green Roofs 1,2 temporarily store rainwater in a soil mediunThey consist of a layered system of
roofing designed to support plant growth and retain water while preventing ponding
Capture / 1 Capture/reuse(or rain harvesting) systems collect runoff collect runoff and conveys
Reuse to a storage tank where it can be used for Aootable water or orsite infiltration.
Grow Zones 123 Pervious areas converted taative vegetatiorwith significant root systemthat
= promote runoff infiltration, improve water quality, and reduce runoff volumes.
This indicates a combination of permanent pool storage and extended detention
Wet Pond 2,5 . " X
storage above the permanent pool to provide additional water quality or cat&rol.
. Structural BMP that varies in size and function, but utilizes some form of filtration,
WQ Device 2 - - . .
settling, or hydrodynamic separation to remove pollutants from overland or piped fl
Smilar wet pond, differing mainlyby the variety of water depths and associated
Constructed ; L9
Wetland 2,35 vegetatdn. They require slightly more surface area tivegt ponds for the same
etlan contributing drainage ared heseare constructedBMFPs, not natural wetlands
Infiltration 124 An excavatedrench lined with filter fabric and backfilled with stone to allow a portior
Trench i of the stormwater to infiltrate into subsurface soils while the remainder is conveyed
Atwo-stage ditch convesg astraightened channel into a more natural configuration
Two-stage . : ) .
Ditch 4 providing an effective means toonveyincreased flow volumes during heavy
e precipitation eventavhile improving bank stability
Dry pondis a temporary storage structusesigned solelyaattenuate runoff peaks.
Dry Pond 5 This BMFhas no permanent pootelies only upon extended detention storage highly
susceptible to sediment resuspensj@nd generally only useful for rate control.
Implementation Action Categories
1) Prevention/Minimization/Infiltration 2) Treatment 3) Mitigatior; 4)Conveyancg 5)Storage

aAOKAIFIY Q& dzNB |y & plackdvedidrity Shiltrating, prédaingl or ghidirSizng

the generation oktormwater. If no stormwater iggenerated, no further steps are neededo

treatment of contaminated stormvater prior to discharge, nor mitigation of downstreadverseeffects
(e.g.,erosion siltation). The concept of "lowmpact design” (LID) is based on a similar approach to
stormwater management, with the emphasi® minimization or preventioSEMCOG 2008yhen the
generation of stormwater is inevitable, it should be managed with the "treatment train" approach, which
is treating runoff using stormwater management practices placed in series, where each practice targets
specific pollutants, and/or regulatesspecificaspect of the runoff hydrology
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The priority measures listdakelow consider important aspects of stormwater management needed to
FOKAS@PS aAOKAIlIyQa o0A2laaSaayvySyid rankvol@meAl F2N GKS
decreasepeak flowrate, improvequality). In addition, the use and restoration of natural features (e.g.,

riparian areas such as the Rouge Green Corridor, wetlands, original topography, open spaces) are an

integral part of the Pebble Creek WMP.

1. Reduce the rate and amount of stormwater runoff from priority parking lotBarking lots offer the
greatest opportunities for stormwater volume and rate reduction in the Pebble Creek watershed. A total
of 516 parking lots have been digitized that comprise approximately 1,059 acres of paved surfaces (or
over seven percent of thevatershed). More than half of the inventoried parking lots are located in 16
critical areas within four priority catchment#n array oBMFs .g.,green infrastructure) can be
implemented within parking lots, which
reducestormwater runoff volume and
decrease peaRow rates. Available practices
canbe applied either individuallgr as a
treatment train (MDEQ 2017). - .

2. Install integrated stormwater
management systems along priority
transportation corridors Roadways present
both challenges and opptunities to reduce
stormwater runoff. Transportation corridors
with high traffic volumes represent relatively .
significant amounts of connected impervious j/

cover (and thus generate larger quantities of
stormwater runoff compared to roads less S

travelled). In addition, thesesamecorridors
typically include adjacent commercial
properties with parking lot drainage inlets an
pipes connected to th&ransportationstorm
sewer system. The situation is compounded by factors suothasutilities located alonghe road,
safety design considerationand installation costs for runoff reduction BMPs (both financial and
constructionrelated disruptions).The connectivity of the transportation network to drainage systems,
the proximity of large commercial parkimgg$ to high traffic volume roadways, and the numioér
jurisdictions involved collectively warrants an integrataenagement approacto successfully reducing
the rate and amount of stormwater runoff from these source areas.

Opportunltles exist ommmerual andt mdustrlal
arking lotsadjacent to roads that could provide over
tormwater reduction benefits.

The configuration within theransportation corridor affects the potential amount of stormwater runoff
from roads that is connected arwbntributesto local receiving watersas well as highlights BMP
implementation opportunitiefTableG2). This carlearlybe a major factor in prioritizing critical areas.

For example, storm drains and inlet structures channel road runoff into the transportation storm sewer
system, which uitnately discharge to local streamgVhile land use and road data provide an estimate

of the amount of impervious cover by transportation agency (e.g., state, county, city), systematic
information on road configuratiors oftenlacking. In addition to immpving estimates of each road
2dNAARAOGA2YQa O2y(NAOdziAz2y (2 f201f AGNBIY O2yRA
subsequent drainage assessments that are part of project scoping. This includes not only surface level
data (e.g., curb and gidr, ditch network, sheet flow to vegetated median or outside ROW border), but
also stormsewer and outfall information
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TableG2. General road configurations and examptglementationopportunities

Area . .

s : . Considerations or
within General Configurations . "
ROW Examplelmplementation Opportunities

Driving | Number of lanes- width per driving lane| Determines roadway impervious surface area to be
Lanes coupled with paved shoulder width(s). | managed.

Center turn lane Adds to roadway impervious surface area.

Grow zones to enhance the infiltration capacity of

Grassed median sheet flowto median .
grassed pervious areas.

Center
Corridor | Grassed median curb and gutter along | Curb cuts tdioretention cells that reduce flow to
shoulder drainage inlets and storm sewer system.
. Infiltration compartments below drainage inlets to
Concrete barrier and gutter
reduce flow to storm sewer system.
Vegetated zone- sheet flow to ROW Growzones to enhance infiltration capacity of grasse
border pervious areas.
Vegetated zone- curb and gutter along | Curb cuts to bioretention cells that reduce flow to
ROW shoulder drainage inlets and storm sewer system.
Border

Sloped embankment curb and gutter Bioretention cells incorporated into terraces along
alongshoulder slope to reduce runoff to shoulder area.

Infiltration compartments below drainage inlets to

Vertical retaining walknd gutter reduce flow to storm sewer system.

Adjacent land to the ROW also affects the amount of runoff transportatiteted storm sewer systems
contribute to area strears; again, a significant consideration for prioritizing critical areas. Provisions
generally exist for local jurisdictions, commercial and / or industrial properties, or other private land
owners to tap into the transportationelated
stormwater conveyanceystem through a
permit process.The transportation agency is
ultimately responsible for discharges to state
waters from its stormwater conveyance
system. However, the presence of storm
sewer tapinsdeterminesthe relative effect
any given roadhason receiving watergas

well ascorresponding reduction needs)

In cases where transportation agency options
in the ROW are constrained, opportunities
may exist on adjacent lands to implement
green infrastructure that could provide

overall stormwater volumeeduction

The transportatiocorridor configuration affects the ~ benefits. For example, incorporating
potential amount of stormwater runoff from roads th: bioretention into an adjacent parking lot
contribute to receiving water concerns. would be more coseffective than acquiring

ROW for retention / detention.
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3. Utilize assetmanagemert to implement
costeffective stormwater runoff reduction
solutions Infrastructure plays a vital role in
determining how and where stormwater
runoff is conveyedhroughout the Pebble
Creek HU@ 2 watershed.Key assets to
consider in implementing this management
measure include stormwater inlets, drainage?
pipes, outfalls, road corridors, culverts/ :
bridges at stream crossings, and treatment |
systems (e.g., ponds,shage vaults,
constructed wetlands, etc.)Recognizing
ySSRa |yR 3FLlAz aAo
Executive Directive 201¥, whichcreated the
Regional Asset Management Pjlatfirst step R : : »
toward developing an integrated system to Asset management mfo_rma_tl_on provides opportuniti
help communities make ote informed, improve the process of_ |_dermfg costeffective runoff
strategic decisions and coordinated reduction projects in critical areas

investments. SEMCOG was one of two regional planning agencies selected to execute the pilot.

t Orchard Lake Road
YRR 3

a £

An important part of the field inventory work in the Pebble Creek HB@atershed evaluad asset
managemeninformation included irGIS data layers obtained from Farmington Hills, Southfield, and
Oakland County (both OCWRC and RCD@) review bthis information revealed botbpportunities

and gaps that could significantly improve the process of identifyingff reduction projects in critical
areas. For example, drainage pipe diameter data coupled with corresponding outfall locations @avide
mechanism to estimate the relative magmite that source areas couldontribute toreceiving wates.
Examples idode a 66inch storm main tributary to upper Pebble Creek, several sep&@iach storm
mains tributary to Pernick Creek, and aifi8h storm main tributary to the main RougPBipe diameter
datais also helpful in prioritizing potential parking lots @een infrastructure implementation.

In addition, asset management information highlights opportunities for rjutisdictional coordination,

as well as public/private partnership opportunities. Another example isiagt2storm main that

appears to atlet under a parking lot adjacent to a high traffic volume roadway corridor nearly 1,000 feet
from Pebble Creek. Further investigation could reveal that this gipeallydischarges to the

transportation storm sewer (which was not part of the GIS dayais available as the field inventory

was conducted). Finallgrainage complaint information (e.g., flooding associated with capacity issues)
plusoperations and maintenance (O&M) needs (e.g., detention pond problems identified in CIP plans)
highlight dher opportunities to utilize asset management to support eeffective implementation of

runoff reduction projects.

4. Protect ripariancorridorsand restore floodplain/wetland functionspromote use of natural area
Native vegetation has significant root systems that promote runoff infiltration. The tgaow zonewas
coined by Wayne County as they began converting taogde park areas to native planting areas for
improving water quality and habitat and reducing stavater runoff volumes. Grow zones work best in
adjacent roadside areas where roadway runoff is directed via sheet flow. Large open areas that have
been traditionally managed as turf may be easily converted to native plant grow zones. These may
include lage highway medians and cloverleaf areas aroundaowl offramps for highways. Grow zones
are also feasible in linear vegetated areas adjacent to roadway impervious surfaces
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Critical Areas

Targeting critical areas famplementationprojects in the Pleble Creek watersherecognizes that BMPs
placed at these locations can help treat small are@schproduce disproportionate amounts of
stormwater runoff and pollution Critical areas are prioritized based on an analysis of pathways, delivery
mechanisms, and connectivity to the stream systefhe connectivity between the imperviossirfaces

(i.e., where stormwater is generated), the conveyance system (e.g., ditchas, stovers, outfalls), and

the receiving water (e.g., channel network) are major factors within the drainage assessment for
analyzing runoff delivery mechanisms and evaluating stormwater management options.

Land use and impervious surface composipoimted to fourhigh priority catchments in the Pebble
Creek watershe@TableA-6, FigureA-7). An important aspect of moving from priority catchments to
critical areas is the field inventoryVatershed dservations enable critical areas to be identified and
prioritized for BMP implementation. Asset :

management iglsoa major consideratioffor

I8 O NHD Outlet ID

— Catchment boundary [§

targeting specific project needs in critical SRSt @ — Catchment bo
areas. In addition to degraded water quality A= ; RIS 5 8 — storm sewer
biology, and stream habitat, problems that | .ﬂ B SiE T | gt éﬁ;’fiﬂ,g ot
result from excessive stormwater runoff Ve ol o \ Lu Tl
include flooding, threats to infrastructure, “pldf . = R —— @ﬁ\ :
and loss of property due to bank erosi ‘ ﬂl’i IR i ‘

Other assets that factor into the process
include existing treatment.

Theprocess otompiling field inventory
information for the Pebble Creek HUQ

windshied surveys Key NHD outlet locations compiling field inventory information for thblife Cree

were used as a starting point to identify HUGL12 watershed included an evaluation of GIS dat
critical areas withirpriority catchments. layers and air photos coupled with windshield survey
These outlet locations were based on a priority catchments

combination of reported channel condition

problems and field observation&ormwater assetnformation was incorporated into the field
inventoryanalysis with a focus avutfalls larger than 30 inches in diameter that dischaigeritical area
NHD outlets.

The Gl$ansportation networkdatafrom SEMCOG enabled identification of high traffiltinee roadway
corridors tributary to critical area NHD locat®rParking lot boundaries delineated by MDEQ welsoa
avital component of the field inventory analysis. Summary tables were developed for each critical area
describing NHD outlst key stornwater assets, primary road corridors, and parking lots.

Critical areadn high priority catchment groups are summarized ableG3 and shown irFigureG1
through FigureG5. Recommended management measure categories are also includebiaG3.
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TableG3. Management measursummary forlPebble Creek HUL2 watershedtritical areas

Management Measure Category
Catchment Critical Area ID T i
. ransportation Asset
Group _ Parking Lot Co?ri dor Management Natural Area
(General Locatign Runoff 9 Protection / | Othere
Reduction2 ALY ALY Restorationd
Reduction? Reduction¢
00.a | Orchard Place
00.b | Orchard Lake/S. Pebble U U
A 00.c | Jacobs Drain 0] 0]
(Upper 00.d | East Pebble Drain
Pebblg ~ = =
00.e | Glen Oaks U U U
00.f | 13-Mile & Middlebelt 0] 0 )
10.a | Coy Drain 0 0]
B 10.b | Hollander Drain 0 0
(Lower | 11.a | Peterson Drain
Pebb.le/ 11.b | W.B. Pernick U U
Pernick
11.c | Pernick/Lockdale
60.a | Jilbert Drain 0] 0] 0]
G 60.b | Telegraph/12Mile area
(Main 60.c | Dearborn Drain 0]
Rougg 60.d | Telegraph/16Mile area
60.e | Telegraph/Denso area 0 0]
Notes High priority BMP U Medium priority BMP Provide general benefit for load reduction
a Design and install runoff reduction BM@sg., green infrastructure) in priority parking lots
b Assess road configuration & adjacent properties, examine optioosn&trants, plan & implement projects.
¢ Examine stormwater/transportation asset data, identify opportunities, develop projects, and implement.
d Includes riparian & wetland restoration/protection projects.
e Other BMPs not part of runoff reduction measufesy., pet waste cleanp, septic system repair).

Thefollowing sectionsprovide a short description of each priority catchméanitical area along with a
summary of field inventory data (e.g., NHD outlet ID, key assets, number/size of parking lots, relevant
note information). A project overview tables presentd for each critical aret help guide project
planning. Implementaion strategies emphasize stormwater runoff reduction practices associated with
parking lots and roadway corridors, with an initial focus on mutisdictional asset management.

A crossreference toNPS programgoal(s) is also providehat reflectsa A OKA 3+ y Q&
resources programwhichdescribes three general strategies intended to reduce inniahte priority NPS
pollutants and causes of impairment in urban areas (MDEQ 2015). These include:

1 Hydrologic Alteration Cause Reducti@oglll-2)
9 Urban NPS Source Reducti@oglll-4); and
9 Transportation NPS Source ReductiGodlll-5).
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CATCHNENTOQ: Upper Pebble

Upper Pebble Creek originates in West
Bloomfield Township, flowing in a southeast
direction where it enters the City of
Farmington Hills at Hlile RoadFigureG-1).
Upon crossing Orchard Lake Road, Pebble |
Creek is managed under the jurisdiction of =%
Oakland County Water Resources iy, SR
Commission (OCWRC), where it is designatf . ,;l’;
as Pebble Creek Drain. Priorflowing into [ <% " _',
Glen Oaks Golf Course, Pebble Creek Drai
joined by two tributaries: Jacobs Drain from|ze
the north and an east branghst south of
the Home Depot on Northwestern Highway.
While most of this primary system consists oHigh stormwater flows in upper Pebble Creek throug
natural watercoursesseveral reaches have Glen Oaks Golf Course require expensive measures
been modified over the yeardMost of these protect property at this location.

projects have been performed to serve the

primary objective of conveying storm water for ayi€ar design stornWayne County RPO, 2001)

f Pebble Creek at
Glen Oaks Golf Course

Six critical areas have been identified in Cateht®0, which are briefly described in the following
paragraphs.Important summary information for these critical areas is provide@idhleC4.

TableCG4. Held inventorysummary(Catchment 00)

Critical Area NHD Key l\}gz;;; Parking Lots \otes
Size | Outlet Asset(s) - Total Size
ID Corridor(s)
(acres) Number | (acres)
450137
00.a | 200 | 78845 06nHé L] Orchard Lake Road 12 38.3 | Orchard Place
3835(culvert)
00.b 50 78845 | 3835(culvert) Orchard Lake Road 9 11.3 | OLRHarmon Oaks area
00.c 215 | 83755 | 4311(culvert) Orchard Lake Road 17 48.0 | Jacobs Drain
442916 : i
00.d 180 | 83924 66 LA L NorthwesternHighway 13 30.3 | East Pebble Drain
00.e 10 83651 | 2330(culvert) 13-Mile Road 1 3.1 Glen Oaks Golf Course
00.f 110 | 83651 | 2349(culvert) | Northwestern Highway 17 33.9 | NWH¢ Middlebet area

Qitical Area 00.a TheOrchard Placeritical area, located in northcentral Farmington Hills, encompasses
mostly commercial business properties along Orchard Lake Roitludesthe areastretching south

from the intersection of 14ile Road and Northwestern Highway to tRebble Creektream crossing

on Orchard Lake Road-his critical area drains aboR00acres; parking lots and paved roads comprise
around80acres
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FigureG1l. Aerial view of catchmertO critical areag00.a, 00.b, 00.¢,00.d,and 0Qe)
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A major reasorfior the focus on asset management is because portions of critical area 00.a fall under
three jurisdictions. In addition to Farmington Hills, Orchard Lake Road is plaet RCOC transportation
network, whilePebble Creek Drain is under the jurisdiction of OCWRC. In part because of the dominance
of commercial businesses within this critical area, Orchard Lake Road is a high traffic volume; corridor
one thatwarrants an integrated approach to stormwater managarh However, he multi

jurisdictional nature of both drainage and conveyasgstems in this area indicates that the connections
between stormwater and transportation assets should be examined first.

An example ishownin FigureG2. A GIS data lay&om the City of Farmington Hills provides

information regarding the drainage system under the Orchard Place shopping complex. Included are
pipe size (e.g., diametelength), inlets, and outlet pointdn conducting the field inventoryt was noted

that a sizable portion of storm sewer system beneath the roughly 18 acres of parkingrsplaise

shopping complerrains to a 424nch pipe relatively close to Orchakdke Road. Though naampletely
clear from theGIS data layers available for the field inventory, it is reasonable to assume that this outlet
is likely connected to the RCOC storm sewer system.

In summarythe asset management flow reduction measuré¢hia Pebble Creek HUI2 WMPis
designed to examine key stormwater/transportation information, evaluate drainage connections, fill any
data gaps, identify opportunities, develop projects, and implement.

ke Road. —

- .

[
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©

£

s
=

O
\
| O

FigureG2. Aerial view of critical are@0.a and need for asset management evaluation
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Qitical Area 00.b This critical area centers
on theOrchard Lake Roambrridor west of
Harmon Oak®ark. Tharea consists of a :
number ofsmall commercial establishments ||
along Orchard Lake Road fromW@le Road |:=
north to the Pebble Creek stream crossing.
This critical ara drains aboub0 acres;
parking lots and paved roads comprise
around20 acres

CIP Projects
2016/2017 to 2021/2022

Legend

The mplementation strategy fothis critical
areais based on an integrated approach
towards stormwater runoff reduction needs
and benefits along the Orchard Lake Road = - S ———
corridor. Specifically, this approach assesseFarmmgton Hills CIP offers an opportunlty to pursue
the road configuration including its objective projects including flow reduction along Orcl
relationship to adjacent properties, examinec-2ke Road.

options along with constraints (e.g., location of utilities), works with key parties topptgacts, and

follows through wih implementation. The current Farmington Hills CIP identifies the road segment as a
priority for improvements, which offers an opportunity to pursue mobijective projects that could

include flow reduction.

A e

FARMINGTON
HILLS
Mhehignn

Qitical Area 00.c This critical areaenters on the Orchard Lake Road corridor that is tributary to Jacobs
Drain. Tk area is dominated by commercialisinesseslong Orchard Lake Road from Maple Road
south to 14Mile Road.This critical area drains aboR15acres; parking lots and pavedads comprise
around90acres. The implementation strategy for this critical area is based on an integrated approach
towards stormwater runoff reduction needs and benefits along Orchard Lake Road corridor

Qitical Area 00.d This critical area ceats on the Northwestern Highway corridor that is tributary to
East Pebble Creek Drain. This is area is dominated by comnbesirs#sseslong Northwestern

Highway fromjust east of its intersection withh4-Mile and Orchard Lak&oad. This critical ara drains
about180acres; parking lots and paved roads comprise arciacres. Stormwater runoff from this
critical area affecting the overall HUQ watershed is mostly channeled East Pebble Drain, which is
formed at the outlet of a 66nch outfall. The field inventory indicated some parking lot runoff is directed
to detention pondghat mitigate peak flow rates

Qitical Area 00.e This critical area centers around tfiden Oaksolf Course clubhouse and parking lot.
This critical area drains abotgn acres; parking lots and paved roads comprise ardivedacres The
implementation strategy for this critical area emphasizes stormwater runoff reduction practices
associated withthe clubhouseparking lot. The portionof the golf course itselfvithin this critical area
includes a storm water retention facility that holds up to seven million gallons ftwo24s during large
storm event.
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Qitical Area 00.f This critical area includes stormwater runffim mixeduseland mostly west of
Middlebelt Road between Northwestern Highwapd 13Mile Road. It drainaboutl1l10acres; parking
lots and paved roads comprise arouddacres

Overviewof Proposed Projects Catchment 00 A general overview of proposed projedts critical

areas in the UppePebble catchment is provided TrableG5 based on current information, which
considers relative priorities and the challenges associated with stormwater runoff reduction in urban
settings. These proposed projects and evaluation de@re ones believed to be needed to restore and
maintain water quality in the Pebble Creek HUwatershed. This WMP is envisioned to be a
document that is easily updated through modifications to these project overview tables as projects are
implemented(or modified) and as new projects are developed.

The following paragraphs summarize highlights for several proposed projects including some rationale.

Projects 00.a1 and 00.d1 are shoetm efforts (201921) that will review parking lot field inventory
information for this critical area, identify one or more specific locations to implement green
infrastructure practices, and design/build a runoff reduction project.

Projects 00.a3 and 00d3 are shéetm multi-jurisdictional efforts (20121) involving=armington Hills,
Oakland County, and MDOT. These efforts will review stormwater and transportation assets directly
connected to Pebble Creek, identify runoff reduction opportunities, prioritize options based on a
cost/benefit analysis, and explore potéaltfunding mechanisms. Recommended implementation
projects will occur as part of Phase 2 (2@28) through design/build activities.

Project 00.*2 is a miterm multi-jurisdictional effort (20228) involving Farmington Hills, Oakland
County, and MDOTThis project will build on information from projects 00.a3 and 00.d3, which will
review stormwater and transportation assets directly connected to Pebble Creek, identify runoff
reduction opportunities, prioritize options based on a cost/benefit analysid,explore potential
funding mechanisms. Recommended implementation projects will occur as part of Phase-3§2029
through design/build activities.
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TableG5. Project overview tabl¢Catchmen0)

NPS . . . Lead Time Estimated | Potential/Actual
Management| Project Project Title . .
Program Measure(s) # (CriteriaG) Organization Frame Cost Funding Source
Goals) (QiteriaD) | (QiteriaF) | (CriteriaD) (CriteriaD)
Critical Area00.a
Orchard Place Parking Area . §319,GLRWater
11-2 ; X Farmington Phase 1 el
Il-4 ! 00.a1 | Flow ReductiofCandidate Hills (201921) Pollution Control
ots dentified in Appendiy Revolving Fund
(WPCRF),
1I-2 192 00.%2 Orchard Lake roadway Farmington Phase 2 CEEEC publicprivate
II-5 ’ ’ corridor flow reduction Hills, RCOC | (2022-28) S partnershigPPP),
$2,460K :
Corridor
; Improvement
-2 123 00.a3 Orchard Lake asset Eﬁl?lg%tg% Phase 1 District (CID),
1I-5 e ' management flow reduction OéWRC (201921) tax credits
Critical Area00.b
1I-2 12 00.%2 Orchard Lake roadway Farmington Phase 2 $3c60K V%/sl;]gl,?c;:’LF?Fl’
- ! ) idor fl ducti Hills, RCOC - :
11-5 corridor flow reduction ills (2022-28) $670K CID, tax credits
Critical Area00.c
-2 12 00.%2 Orchard Lake roadway Blo\(lJvriztel q Phase 2
1I-5 ' : corridor flow reduction RCOC (2022-28) $1,540K §319,GLRI
West q WPCRF,PPP,
1I-2 Jacobs Drain asset ! Phase 2 $2,860K CID, tax credits
1,2,3 00.c3 ) Bloomfield, ’ ’
11-5 management flow reduction RCOMCWRA (2022-28)
Critical Area00.d
E. Pebble DraiRarking Area .
11-2 . > Farmington Phase 1
1 00.d1 | Flow ReductiorfCandidate .
II-4 lots dentified in AppendiX J Hills OCWRC| ~ (201921)
i Northwestern Highway . $1,120K §319,GLRI
::é 1,2 00.d2 | roadway corridoflow Eﬁlrs m,\'/’l‘ggﬁ (222‘3&53‘?8)3 C WPCRF,PPP,
reduction ’ $2,080K | CID, tax credits
11-2 123 00.d3 East Pebble Creek Drain ass Eﬁrsm,\'/lngg)_p Phase 2
11-5 o management flow reduction OCWRC (2022-28)
Critical Area00.e
11-2 Glen Oak®arking Area Flow OCWRC Phase 2 s
i 1 00.e1 . ' G §319,GLRI
- Reduction(Lot 104 OCP&R 2022-2 ’
-4 eduction( h (2022-28) $160K
Critical Area00.f
13-Mile & MiddlebeltParking
1I-2 1 0011 Area Flow Reduction Farmington Phase 2 SIS V%”:ilgR?:LPR;P
11-4 ) (Candidate lotsdentified in Hills (2022-28) S o
Appendix ) $1,750K CID, tax credits
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CATCHMEN1O: Middle Pebble

TheMiddle PebbleCatchmentincludes the |
reach from Danvers Pond in Farmington Hill

to its confluence with Pernick Creek at the
Holy Sepulchre Cemetery in Southfield
(FigureG3). Pebble Creek, north of the
confluence with Pernick Creek, can be
characterized as a deep ravindigh =
stormwater flows through this reach can be |
veryerosive, as evidenced by the severe :
scour problem that developed in Pebble
Creek immediately downstream from the |
696. A scour protection project at this
location was implemented by MDOT in 2017 : : :

cost was approximately $400,000. High stormwater flows through middle Pebble Creek

_ _ _ be very erosive, necessitating expensive repairs to ¢
The major tributary to Pebble Creekinthe ¢ omponents of the Regi ol

catchment is the North Branch. This tributary

headwaters at Coy Drain, which is under the jurisdiction of OCWRE critical areas have been
identified in Catchment 10, which are briefly described in the fdhgvwparagraphsimportant summary
information for these critical areas is providedTiableG6.

TableG6. Heldinventorysummary(CatchmentlO)

Critical Area NHD Key hézj;)‘; Parking Lots Notes
Size | Outlet Asset(s) - Total Size
ID Corridor(s)
(acres) Number | (acres)
10.a | 120 | 81549 | 4355(culvert) | Northwestern Highway 8 13.0 | Coy Drain
SC7113 . .
10.b 65 83679 (42 pipe) 11-Mile Road 6 22.8 | Hollander Drain

Qitical Area 10.a This critical area centers d@oy Draina tributary to the north branch of Pebble
Creek. ltis located iRarmington Hilleround the intersection of Northwestern Highway andNiBe
Road. This critical area drains aboliOacres; parking lots and paved roads comprise ar@dMdcres

Qitical Area 10.b The Hollander Drain, constructed in 1973, flows along Eleven Méd. Rtre drain is
maintained by the City of Southfield, but the culvert at Eleven Mile Road is under the jurisdiction of the
Oakland County Road Commission (OCRI®).deep valley of Pebble Cregwnstream of 1iMile
Roadallows for a free outfall and thelimination of backwater conditions in this portion of teeam

This critical area drains about 65 acres; parking lots and paaets comprise around 30 acres
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(Catchment 10 ]
Middle Pebble

Critical
Area 10.a

@ critical Area Outlet

Critical
Area 10.b

FigureG3. Aerial view of catchment 10 critical arga6.a and10.b)
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Overview of Proposed ProjectsCatchment 10 A general overview of proposed projects for critical

areas in the Upper Pebble catchment is providediableG7 based on current information, which

considers relative priorities and the challenges associated with stormwater runoff reduction in urban
settings. These proposed projects and evaluation needs are ones believed to be needed to restore and

maintain waterquality in the Pebble Creek HUZ watershed. This WMP is envisioned to be a

document that is easily updated through modifications to these project overview tables as projects are

implemented (or modified) and as new projects are developed.

The followingparagraph summarizshighlights for several proposed projects including some rationale.

Projects 10.al and 10.b1 are mirm efforts (202228) that will review parking lot field inventory
information for this critical area, identify one or more spedifications to implement green
infrastructure practices, and design/build a runoff reduction project.

TableG7. Project overview tabl¢CatchmentL0)

NPS . . . Lead Time Estimated | Potential/Actual
Management| Project Project Title o .
Program Measure(s) # (CriteriaG) Organization Frame Cost Funding Source
Goals) (QiteriaD) | (QiteriaF) | (CriteriaD) (CriteriaD)
Critical Areal0.a
Coy DrairParking Area Flow
11-2 1 10.al Reduction Farmington Phase 2
11-4 ’ (Candidate lotsdientified in Hills (2022-28) $500K §319,GLRI
Appendix ) C WPCRF,PPP,
Northwestern Highway . $920K CID, tax credits
1I-2 ) Farmington Phase 3 !
1,2 10.a2 | roadway corridor flow .
-5 reduction Hills, MDOT | (2029-38)
Critical Areal0.b
Hollander DrairParking Area
11-2 Flow Reduction ) Phase 2
114 1 10.b1 | candidate lotsdientified in Southfield | o poog | $540K §319,GLRI
Appendix )] q WPCRF,PPP,
$1,000K | CID, tax credits
11-2 12 10.b2 11-Mile roadway corridor flow|  Southfield Phase 2
1I-5 ’ ' reduction RCOC (2022-28)
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CATCHMEN11: Lower Pebblé Pernick

LowerPebble Creek is a natural strednat
flows into the Main Branch of the Rouge
Rive north of Nine Mile Roa(FigureG4).
Lower Pebble Creekxtends north and
northwesterly from its outlet at the Rouge
through Southfield and into Farmington Hills
(Catchment 1Q) LowerPebble historically
hasbeen free offlooding butdoes experience
surcharging withirits floodplain. et

Pernick Creek, a major tributary of Pebble
Creek, flows southerly from its headwaters i K:
the Franklin to join the Pebble Creek within g behind dam'in Holy'Se, rel Cemet

the Holy Sepulchre Cemetery. Enclosed Storg, ceqsive stormwater runoff and flashy, highly erosi

sewer systems rth of 1696 converge and  fiows to Pernick Creek have resulted in extensive sil
discharge into Pernick Creekirbanization i Lake Genesareth.

has also increased flows, pollutardnd loss

of natural habitats.Erosion problems have been reportadthin the Holy Sepulchre propergnd

continue upstreano where thecreekparalkels Northwestern HighwayPernick Creek flows through

Lake Genesareth, which discharges over a dam constructed in 1927, into Pebble Creek within the Holy
Sepulchre Cemetery just north of 10 Mile Ro&xlie to upstream urban development, a large amount of
sediment now exists in Lake Genesareth and in the surrountiindglains.

Three critical areas have been identified in Catchment 11, which are briefly described in the following
paragraphs.Important summary information for these critical areas is pded inTableGCS8.

TableG8. Held inventorysummary(Catchmentl1)

Critical Area Major Parking Lots
NHD Key
D | Size | outlet |  Asset(s) Road Total Size IS
(acres) Corridor(s) Number | (acres)
Franklin Road
11.a | 320 | 79209 (6502388|_ZJ7\ 1 12-Mile Road 29 61.9 | Peterson Drain
Northwestern Highway
SC8972 Franklin Road .

11.b 150 | 81656 @% LoL 12-Mile Road 31 48.9 | West Branch Pernick
11.c 345 | 84998 (650263437\ 1 12-Mile Road 25 91.4 | Lockdale Drain

Qritical Area 11.a Peterson Drain is one of three critical ar@ashe Pernick Creek catchmerfeterson
Drain, under the jurisdiction of the OCWR@s constructed in 1974Peterson Drain flows along
Franklin Roatb its intersection with4696 andeventually outlets into Pernick CreeKhis critical area
drains dout 320 acres; parking lots and paved roads comprniserad 120 acres.
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| Catchment 11 |

Lower Pebble/
Pernick

Critical
Area 11.b
Critical
Area 11.c
&3
Critical
Area 11.a

@ critical Area Outlet

N

FigureG4. Aerial view of catchment 11 critical argd4.a, 11.b, and 11.c)

DRAFT -66- January 15, 2019



Pebble Creek Watershed Implementation Plan

Potential projects for the Peterson &in critical
area stemin part,from information presented in

{ 2dzi KT A St RQaP(Citgch Southfiddd S
2016) one that recognizes the importance a
physical design that encourages healthy lifestyles | =
and attitudes { 2 dzii K EMPBronib®@sgoodsite |
design, naturalized approaches to landscaping, an
0KS dzasS 2F ¢gSttnRSarAly |k
A portion of Peterson Drain lies within the i
Southfield Smart Zone; a priority salpea identified
Ay GKS [/ AGe@ Qa&créd cartifiedi K I G
technology park and key development district.

“ltdzi A2y

VR O N 0 0 VLT VYA TN R 3

The Southfield Smart Zone development distri

Qitical Area 11.b The West Branch Pernick Creek©ff€rs opportunities to pursue moltjective
isunder the jurisdiction oBSouthfield. The stream projects including Peterson Drain flow reductic
parallels Northwestern Highway on the north side

starting just east of Inkster Road. After crossing Framiad, it enters a pipe shortly before crossing
12-Mile Road, briefly becomes an open channel south a2, and eventually joins Pernick Creek
through a 42inch storm main east of Case Avenudis critical area drains abolis0 acres; parking lots
and paved roads comprise aroufié acres

Similar toPeterson Drainpotential projects for tlis critical area stemin part,from information
LINS&Sy (SR A yP.The WéskBFakhch PeRiaCrdielawithin the Southfield Smart Zone; a
priority subl NBI ARSYGAFASR Ay (KS
“ M Northwestern Pl @ 384acre certified technology park and key

Highway [®8 development district
Corridor

Qitical Area 11.c The Lockdale Road Drain is an
enclosed storm sewer that runs from Twelve Mile
Road to Northwestern Highway along Lockdale
Road. The drain hagbn historically free of
flooding. The drain discharges into the open
channel system along and under Northwestern
Highway via a storm water pumping station and
ultimately flows into Pernick Creek. Moderate
erosion problems have been reported along the
openchannel downstream of this drain. The
Lockdale Road Drain is under the jurisdiction of the
City of Southfield.This critical area drains about
345 acres; parking lots and pavedds comprise
around 150 acres

-

Sout hfieldds Northwe:s
sub-area overlaps with several critio&les
offering opportunities for partnerships and
collaboration on muitibjective projects.
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Overview of Proposed ProjectsCatchmentll: A general overview of proposed projects for critical
areas in the Upper Pebble catchment is providediableG9 based on current information, which
considers relative priorities and the challenges associated with stormwater runoff reduction in urban
settings. These proposed projects and evaluationdsesge ones believed to be needed to restore and
maintain water quality in the Pebble Creek HlLICwatershed. This WMP is envisioned to be a
document that is easily updated through modifications to these project overview tables as projects are
implemented(or modified) and as new projects are developed.

The following paragraphs summarize highlights for several proposed projects including some rationale.

Projects 11.a111.b1, and 11.care shortterm efforts (201921) that will review parking lot field
inventory information for this critical area, identify one or more specific locations to implement green
infrastructure practices, and design/build a runoff reduction project.

Projecs 11.a3and 11.c3are shortterm multi-jurisdictional effors (201921) nvolving Southfield,
Oakland County, and MDOT. es@efforts will review stormwater and transportation assets directly
connected to Peterson Draand Pernick Creekdentify runoff reduction opportunities, prioritize
options based on a cost/benefit analg, and explore potential funding mechanisms. Recommended
implementation projects will occur as part of Phase 2 (2B8pPthrough design/build activities.

Project 11.*2 is a miterm multi-jurisdictional effort (20228) involving Southfield, Oakland @y,

and MDOT. In addition to Franklin Road, the upstream portion of Peterson Drain includes stormwater
runoff from 12Mile Road and Northwestern Highway. For this reason, the roadway corridor plan to be
developed and implemented for project 11.*2 isgénded to address concerns associated with Critical
Areas 11.b and 11.c. This project will build on information from projects 11.a3 and 11.c3, which will
review stormwater and transportation assets directly connected to Peterson Drain, identify runoff
reduction opportunities, prioritize options based on a cost/benefit analysis, and explore potential
funding mechanisms. Recommended implementation projects will occur as part of Phase-3§2029
through design/build activities.
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TableG9. Project overview tabl¢Catchmentll)

NPS . . . Lead Time Estimated | Potential/Actual
Management| Project Project Title o .
Program Measure(s) # (CriteriaG) Organization Frame Cost Funding Source
Goals) (QiteriaD) | (QiteriaF) | (CriteriaD) (CriteriaD)
Critical Areall.a
Peterson DraifParking Area
11-2 Flow Reduction ) Phase 1
4 1 11.al | candidate lotsdentified in Southfield | 561921)
Appendix )J
: $1,990K 8319,GLRI
i Northwestern Highway / 12 ) ! ! !
-2 1,2 11.*2 | Mile / Franklin roadway Rscoggﬁ&lg’o_[ Phase 1 C WPCRF,PPP,
-5 corridor flow reduction ’ (i) $3,690K | CID, tax credits
1I-2 123 11.a3 Peterson Drain asset ngge(l:d, Phase 3
11-5 = management flow reduction RCOC, MDOT (2029-39)
Critical Areallb
W.B. Perniclarking Area
11-2 Flow Reduction ' Phase 1
4 1 11.b1 | candidate lotsdentified in Southfield | 501921)
Appendix )J
Northwestern Highway 12 $1,270K §319,GLRI
Il-2 1,2 11.*2 | Mile / Franklin roadway Rsc:og?ﬂ:/:g01 thszell N WPCRF’PP.P’
II-5 corridor flow reduction , (201921) $2,360K | CID, tax credits
1I-2 123 11.b3 W.B. Pernick asset Southfield, Phase 3
11-5 = ) management flow reduction | RCOC, MDOT (2029-38)
Critical Areallc
LockdaleDrainParking Area
11-2 Flow Reduction ) Phase 1
4 1 11.c1 | candidate lotsdentified in Southfield | 501921)
Appendix )J
Northwestern Highway / 1:2 $2,570K 3319,GLRI
::_2 1,2 11.*2 | Mile / Franklin roadway Rscoggmll\a/:go1 ngszell 4 g K Y\ISPCRF’PZ.P’
-5 corridor flow reduction ' ( ) $4,760 CID, tax credits
11-2 123 11.c3 Lockdale Drain asset Southfield, Phase 3
11-5 = ' management flow reduction | RCOC, MDOT (2029-38)
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CATCHMEN®O: MainRouge / Telegraph

The Main Rouge drainage district extends north to sahtbugh the entire city: it is bordered by Eight

Mile Road on the south, 12 ¥~ Mile Road on the north, Lahser Road on the east and Beech Road on the
west FigureG5). Approximately 9.5 miles of the Main Branch of the RougerRlows through this
catchment Land uses in thisatchmentconsist of mostly singl&amily residential, but also include
multiple-family residential, commercial, open space, parks and ingital usage. Approximately 4,500
acres of the Main Rowgdrainage area are within that of Southfield

Generally, storm water detention is not provided in the siAgleily residential zones; and occasional
and limited detention is provided in the oonercial development§Southfield, 2012) Historically, many
areas along the Main Rouge River have experienced erosion probleregme cases, the erosion is
severe enough to expose utilities, building foundations and roadwhkyaddition, the Main Rage River
catchmentexperiences typical urban watershed problems, sucNRSpollution, illicit discharges, high
flow variability, loss of habitat, bank scouring, and severe streambank eroBi@major drains within
this catchment are the Jilbert Draithe Gronkowski Drain, the Dearborn Drain, and thedBeleoad /
Nine Mile Road Drain.

Fivecritical areas have been identified in Catchment 60, which are briefly described in the following
paragraphs.Important summary information for these critical @®is provided iffableG10.

TableG10. Feld inventorysummary(Catchment 6)

Critical Area NHD Key hézjgé Parking Lots Notes
Size | Outlet Asset(s) - Total Size
ID Corridor(s)
(acres) Number | (acres)

SC15974 12-Mile Road . .

60.a | 260 | 82052 606 LIA L Lahser Road 7 20.5 | Jilbert Drain

60.b 80 83512 6853322 L Telegraph Road 3 16.1 | TetTwelve Mall storm main

60.c | 95 | 83526 éSTCfGég | civic center Drive 8 38.3 | Dearborn Drain

SC39455C6878 . .

60.d 165 | 83534 (2X-36¢ LA Telegraph Road 22 41.0 | Telegraph twin storm mains
SC2572 .

60.e 105 83534 G6& LA L Telegraph Road 15 31.1 | Denso storm main

Qitical Area 60.a The Jilbert Drain is under the jurisdictiohboth the City of Southfield and the
OCWRCltis a 54inch diameter enclosed pipe located along Lahser Road (between Los Palmos and
Potomac Roads) and an open chanmekbt of Bell Roadlhe enclosed portion has a limited capacity
downstream of LahsedRoad(Southfield 2012) In addition to the capacity problems of the enclosed
portion, the open portion of the Jilbert Drain is badly eroded, causing damage ttengisil yards and
loss of trees This critical area drains aboR60acres; parking lots and paved roads comprise aroithd
acres

Qitical Area 60.b This critical area encompasses mostly commercial business properties along the east
side of Telegraph Road south of Tweld#e Road. It drains about 80 acres; parking End paved
roads comprise around 70 acres
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FigureG5. Aerial view of catchment 60 critical argé.a 60.b, 60.cand 60d)
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Qitical Area 60.c The Dearborn Drain serves portions of Sections 20
and 21in Southfield The drain originates in Section 21 south-69b, f“

runs paallel to Civic Center Drive and discharges to the Main Rouge &5
River in Section 20 via a-#&h diameter outfall. The Dearborn Drain is
under the jurisdiction of the City of Southfiel@This critical area drains
about95acres; parking lots and paved roads comprise arcafdcres

Qitical Area 60.d This critical area encompasses mostly commerciag
business properties along both sides of Telegraph Road where it
intersects 1@Mile Road It area drains about65acres;parking lots
and paved roads comprise arouii@ acres

Southfield
Technology

Potential projects for tfs critical area stemin part,from information At tar

LINE& Sy G SR A yP, WHchznbriictesgSod &t@design,a
VI GdzNF €t AT SR | LILINRI OKSa {2 signedy R
BMPs to reduce pollutianA portion of this critical area lies within
{2dzi KTASE RQa ¢ SOKY 2 tagdidentifiedl NM& R
/I AGeQa [/ at GKFG A& ForthisSeasoR B S
implementation strategy also includexamining partnership and
collaboration opportunities for mukbbjective projects.

Qitical Area 60.e This critical area encompasses mostly commercial ks

business properties along Denso Drive west of Telegraph Roackalt Sout hf i e | d 0s

drains aboutlO5acres; parking lots and paved roads comprise arouniCorridor CMP sudirea

50acres ¢ KA&d ONRGAOFE | NBF | taz ¢t A overapswithseveraitical 24 K¥A St
Corridor priority sukarea, which offers opportunities for partnerships aréas offering opportunities

and collaboration on multbjective projects. partnerships and collaboratic
on multiobjective projects.
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Overviewof Proposed Projects Catchment 00 A general overview of proposed projects for critical

areas in the Upper Pebble catchment is provide@lableG11 based on cuent information, which

considers relative priorities and the challenges associated with stormwater runoff reduction in urban
settings. These proposed projects and evaluation needs are ones believed to be needed to restore and
maintain water quality in théebble Creek HULT2 watershed. This WMP is envisioned to be a

document that is easily updated through modifications to these project overview tables as projects are
implemented (or modified) and as new projects are developed.

The following paragraphs sumarize highlights for several proposed projects including some rationale.

Projects 60.b1 and 60.d1 are shoerm efforts (201921) that will review parking lot field inventory
information for this critical area, identify one or more specific locatiangrtplement green
infrastructure practices, and design/build a runoff reduction project.

Projects 60.c3 and 60d3 are shtetm multi-jurisdictional efforts (20121) involving Southfield,
Oakland County, and MDOT. These efforts will review stormwatktransportation assets directly
connected to the Main Rouge, identify runoff reduction opportunities, prioritize options based on a
cost/benefit analysis, and explore potential funding mechanisms. Recommended implementation
projects will occur as part ¢thase 2 (20228) through design/build activities.

Project 60.d2 is a miterm multi-jurisdictional effort (20228) involving Southfield, Oakland County,
and MDOT. This project will build on information from projects 60.c3 and 60.d3, which will review
stormwater and transportation assets directly connectedtte Main Rougeidentify runoff reduction
opportunities, prioritize options based on a cost/benefit analysis, and explore potential funding
mechanisms. Recommended implementation projects willibes part of Phase 3 (2028) through
design/build activities.
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TableG11. Project overview tabléCatchmen®0)

NPS . . . Lead Time Estimated | Potential/Actual
Management| Project Project Title o :
Program Measure(s) # (CriteriaG) Organization Frame Cost Funding Source
Goals) (QiteriaD) | (QiteriaF) | (CriteriaD) (CriteriaD)

Critical Area60.a
Jilbert DrairParking Area

II-2 Flow Reduction ' Phase 3

-4 t 60.al | candidate lotsdentified in Southfield | opgag | $1,150K | §319,GLRI
Appendix ) G WPCRF,PPP,

II-2 123 60.a3 Jilbert Drain asset Southfield, Phase 2 $2,130K | CID, tax credits

11-5 e ' management flow reduction OGVRC (2022-28)

Critical Area60.b

TelTwelve MalParking Area

1I-2 Flow Reduction ) Phase 1
-4 1 60.61 | (candidate lotsdentified in Southfield | 501921
Appendix )J
i Northwestern Highway / 12 ) $1.200K §319.GLRI

1I-2 ; Southfield, Phase 2 , ALl

v | 12 |o0b2 Mieidewaph ouiver | ncocipor Gmam | s | WPCREPRR
$2,230K | CID, tax credits

1I-2 123 60.b3 Telegraph/12Mile asset Southfield, Phase 3

11-5 e ’ management flow reduction RCOC, MDOT| (2029-39)

Restore and enhance Rouge Phase 2

-4 4 60-*4 | Green corridor Southfield 1 202.28)
Critical Area60.c
Dearborn DrairParking Area
1I-2 Flow Reduction ) Phase 1
-4 1 60.c1 | candidate lotsdentified in Southfield | 501921
Appendix )J $950K §319,GLRI
; q WPCRF,PPP,
11-2 Dearborn Drain asset ) Phase 2 3
5 1,2,3 60.c3 management flow reduction Southfield (2022-28) $1,750K CID, tax credits
Restore and enhance Rouge ) Phase 2
-4 4 604 | Green Corridor Southfield (2022-28)
Critical Area60.d
Telegraph / 1eMile Parking
1I-2 Area Flow Reduction ) Phase 1
-4 1 60.d1 | candidate lotsdentified in Southfield | 501921
Appendix )J
11-2 12 60.d2 Telegraph / 1eMile roadway Southfield, Phase 2 $1,200K §319,GLRI
5 , ‘921 corridor flow reduction RCOC, MDOT  (2022-28) G WPCRF,PPP,
- - $2,230K | CID, tax credits
11-2 123 60.d3 Telegraph / 1eMile asset Southfield, Phase 3
11-5 e ’ management flow reduction RCOC, MDOT| (2029-38)
+, | Restore and enhance Rouge ' Phase 2
-4 4 60.*4 | Green Corridor Southfield (2022-28)
Critical Area60.e
DensoParking Area Flow
1I-2 Reduction ) Phase 2
-4 1 60-e1 | (candidate lotsdentified in Southfield | >ppog) | $850K §319,GLR
Appendix J q WPCRF,PPP,
4 4 60.+4 | Restore and enhance Rouge | o e Phase 2 $1,580K | CID, tax credits
' Green Corridor (2022-28)
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Appendix D. Technical and Financial Assistance

Objective

Describehe financial and technical assistareeailableto implement the plar(installation of
management measurefongterm operation and maintenance, information/education activities,
monitoring, programevaluation etc.)

Intent

Documentthe organizationghat might play a role in implementing the plamcludingthe use of federal,
state, local, and private resources that might be available to adsientify dortfalls between needs
and available resources.

Key Questions

1 Whatare the gneral typesandamounts of technicaland financiahssistance needed to
implement the management measures
1 What are the atual or potential sources of needed technical assist@&nce

Discussion

General type & amount of assistance neededitaplement management measures

A wide array of partnerss available who can
provide technical and financial assistance to
address water quality concerns in tRebble
Creek HU@2 watershed. Local agencgwithin
the community include th€ities of Farmington
Hills and Southfield, West Bloomfield Township
Oakhnd County (OCWRC, RCOC, Parks &
Recreation), and MDOTThetype of technical
expertise these locagroups providencludes
engineering desigroperations& maintenance
servicespromoting I&E, anddentifying /

pursuing funding opportunities.The amount
needed is described in several documents
prepared by the local communities including the
CEN¥Ay3d2y 1 Afta /Lt Z|ocal communities provide technical & financial R

{ 2 dzi KT A StheRi€zhinicdirésourbes assistance to implement BMPs in the Pebble Cre
includelocal recreational and resource interest wat er shed (e. g., South

groups(e.g., ARC, FOTRxal university groups Lake Nature Preserve project).
(e.g., Lawrence Tecglhgnd local residents

Finarcial assistance needs can vary depending on a variety of local factors (soil type, site suitability,
access issues, location relative to utilities, ett/J SEPAas developed a Nathal Stormwater Calculator
(SWC) that provides planning level estimates of capital and maintenance costs, which allows comparison
of various green infrastructure implementation strategies for the Pebble CreekliaWatershed.
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