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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

DRAFT Xi January 15, 2019



Pebble Creek Watershed Implementation Plan

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
watershed groups to protect and improve water quality and
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)

(s}
<
[atN
(p))
pu

@S| Nyt 2y|3

The overall purpose of th WMP wa to build on past successes
FYyR (2 O2yldAydzS (G2 AYLXSYSyldi + 0230nSFFSOGAGS | LI
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

gl G§SN) @2€ dzYS dzaAy3a G NAR2dza{ SENSEY K yFNY A NS2QY dzNS NI
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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