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CHAPTER 1: EXECUTIVE SUMMARY

1.0 INTRODUCTION

The Cityv of Keeso Harbor 13 developing an Assef hManasement Program (“Program™) for its sanitary
sewerage and treatment svstem and stormwater collection system. Thiz report dizcuszes the stormwater
collaction svstem program. Im 2013, the City of Keeso Harbor apphed for and recaived a Stommwater,
Wastawzater and Azzet Management (2AW) grant from the Michizan Department of Emaronment, Great
Lakes, and Energy (EGLE), formerly MDE(Q). This srant provides between 90% and 75% grant funding
fior costs related to developing azset manasement programs. The City of Keego Harbor requested $430,000
for the development of 2 Stormwater Aszet Manasement Program and received a 90% match for the work
mmcloded. The SAW program was established by the EGLE m order to help communities mest the new
Mational Pollutant Dhscharge Elmination Syvstem (MPDES) requirements as well 25 halp vfilitias move
toward financial sustamakality. Outzide fimdimg sources for stormwater systems are typically not avalable,
and therafore the EGLE 1= encouraging stormwater utilitiss to move toward becommg self-sustaimns

enterprises.
1.0.1 What iz an As=zet Management Program?

The Intermational Mfrasoructurs Managemert Manual defines the goal of aszat management az
meeting a reguired level of service i the most cost-effective way through the crezbion, acqguisition,
operation, mamtenance, rehabihtation, and dizposal of azsetz to provide for present and future
customers.

An Asset Manasemient Prosram mmcludas a set of procedures to manase assets basaed on princrples
of life cvele costing mplamented in 2 programmatic way. The mtent of aszet management 1= to
ensure the lonz-term sustamability of the wastewater or stormwater uhlity. By helping a uhility
manager makes better decizions on when it 13 most appropriate to repair, raplace or rehahilitzte
particular aszets and by developing 2 lonz-term funding sfratesy, the uhlity can ensure its ability to
delrver the reguirad leval of service perpetually.

Effective aszet manarement implementation 1z comprehensve. It mav mvelve mtegrating a
number of tools along with other existing syvstems (accounting, financial reporting, purchasing and
stores, payroll etc.) to create 2 comprehenzive information system that wall support an mtegrated
Aszzet Management Program. Properly practiced. it imvolres all parts of the organization and entails
a living set of performance gozls.

A zood program 1s not “done” and put on 2 shelf, but rather provndes 2 framework of tools that may
be conttmaoushy wsed for decision makoms. It 15 an actrve, on-going process that provdes
mformation to manasers m order to make sound decizions about therr capital azsets and allows
decision makers fo better idenfify- and manage needed mvestments in thear whility’s mfrastuctora.
The Program tocls may be used for tazks such as to review and establizh annnal budgets, plan
improvements, determine required staffng, and communicate performance with the public and
regulatory agenciss.
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1.0.2 Whatiz an Aszet Management Plan?

An Aszet Management Plan (“Plan”) 1= a tool fo help the vhlity implement 1t Aszset Manazemant
Program. The purpese of this report 1= to provide a lonz-term Plan that wall assist the OWHNER in
planning for the short and long-term needs of the wastewater and stommwater system with a foous
on the next 20 vears. The zoal of the Plan 15 to provade the City of Keego Harbor with the
miormation required that wall allow the orgamration to be able to contimne to provide the dezired
level of service to the community at the lowest Iife cyvela costs. This vall be achieved by developine
a stratesic process to performy proactive mamtenance and imvestment m the svztem, rather than
reacting to faihires.

The Plan comsists of the five core components as described in the EGLE document, “Asszet
hanagement Guidance for Wastewater and Stormwater Systems ™ These melude:

o Asset Inventory

*  Cotical Assets

¢ Lavel of Semace

#  Capital Improvement Planmings
*  Revenue Structurs

1.1 SCOPE OF WOERK

The zcope of work for development of this Asset hManasement Plan inchuded review of the stormwater
svetemn. and related structures and facilities.

Appromimately 293 individual aszets were examined and imventoried in the storm svstem. Each asset was
categonzed had itz condihon and cnbicality aszessed and was given a2 monetary value. In some cazes, these
determinztions were made by review of record documents on file for the assef, while other azzets meludad
detailed field mmspections. A capital improvement plan (CIP) was developed to plan for rehabiliztion and or
raplacament of 2ssets, facilitie: and struchures with usaful lives of more than 20 vears, and recommandations
made for potenfial fimding sources for these mprovements.

A Geographic Information Svstem [GIE) was uhlized to manage the aszet mventories for the svatem
Swatemn Leval of Service goals and a Mission Statement were developed with staff mput. A fotal of 1,300
svatem features ware added to create the IS database for the City of Keego Harbor. Thiz meludes discharse
points, outfalls, leechms basins, Oakland County structures and pipes, cubverts, and private systems.

1.2 FEECOMMENDATIONS

The CIF provided m Appendm H should serve as a puide for the coming vears. Becanze there 15 not 2
dedicated fimding source for the stormwater system, an exact schadule of maplementation and how funding
will be made avalzble (bmld up cazh resarves, bond, grants, etc.) has not bean included as part of the SAW
grant efforts. If grants or other funding sources become availzble, the City can use thes document az a
reference to prepare srant applications or seek finding opportunitias.
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CHAPTER 21: UTILITY OVERVIEW

2.0 INTRODUCTION

The stormmater system 1= owned and operated by the City of Kesgo Harbor. There are other storm pipes
located m the Cify that are under the junisdiction of Oakland County Water Fesources Commissionar
(WE.LC) or Foad Commission for Ozkland County (RCOC), and privately-owned on private properties. The
fizurs balow pronndes zn orgamization chart of the departmental and anthonizing structurs:
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LCizy Managar
|
T
L
l b= el
WRE i .Euill:iirg:, Straats.
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A= indicated above, City-ovmed stonm pipes fall under the junizdiction of the City’s Departmant of
Public Works {DPW).
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201  Mizzion Statement

A Mhzsion Statement should be an overarching purpose for mamtainme an Azzet Management
Program. It should consider the impacts to public health, the system’s zbility to comply with
regulations, and fmancial stzbility if vou do not manage utility resources. The following hiission
Statement was developed fo reprezent the purpose and gozls of the storm system:

The City af Keego Harbor siFives o cost gffectively maintain its storm drainage syvsiem fo
reducs standing water and maintain the longsvity of the voadways. The City ries fo ensurs
the presence of standing water following rain events iz limited o arownd 77 hows. The
Citv will maintain an elscrronic map of the system wsed fo Dventory aszets, racord
condition, and budgst for capital improvements o ensurs the SVsiem operalss in a cost-
gffacrive manmer. The City will endegvor to respond to residential inguirias related to ROW
drainags within a reazonabls time period during workdays and perform rowing operation
ard mainfenarncs tasks.

It 1z noted that there iz not 2 fimdms source from a specific customer baze for the stormwater
svetemn. The Citv ertther budzets from the general fimd or uses dedicated roadway fundins to
operats, maintain. and perform capital improvements to the storm svstem:

2.0.2  Aszzet Management Team

When formmz an Asset Management Team, current and past municipal staff {officials. board
mambers, clerts. accountants, and enzmears), current and past uhlity staff {operators and other
zervice workers), and any other stakeholders that can help in aszembling the mformation and
executng goals should be considerad for mehazion.

Contact mformation for the personnel mmolved with development of this Plan 13 provided below.
Az implamentation of the overall Assst Manazement Prozram confinues, additional stakeholders
will be mvolved for input and mayv be added to this list.

AMP Contact Information:

Jobm Flatchar - Mavor, City Coumell
Cty Hall: 2023 Beechmont 5t., Keego Harbor, MI 43320

Jered OMtenmwess — Ciby Managzer

Crty Hall: 2025 Beechmont 5t., Keego Harbor, BT 43320
managerfkeszoharbor.org

Phone: 243-682-1930

Earen Meabrod — City Couneill Sub-Committes
City Hall: 2023 Beachmont 5t Keazo Harbor, BT 43320
4832 0meabrod @ email.com
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Corey Millz — Department of Public Works Superinzor
City Hall: 2025 Beechmont 5t., Keego Harbor, MI 43320
milleFkeasoharhor ore

Phona: 248-735-4111

Kanmn Btickel, PE. - Consulting Enginesr

Hubbell. Roth, and Clark, Inc_, 355 Hulet Dr., Bloomfisld Hills, MI 43302
hdavis/@hreenzr. com

Phona: 248-454-6330

&1 SYSTEM DESCRIPTION

The City of Eesgo Harbor 13 located i the center of Oakland County and resides 1m Sections 1, 2, 11, and

2 of Township 2 R2E. The City is surrounded by the City of Byvlvan to the east, Waterford Township to
tha north, the City of Orchard Lake Village to the wast, and West Eloomfisld Tovwnship to the south. The
enfire Cify covers an zrea of approximately 360 acres, of which 320 acres zre land and 40 acres are water
meloding Dollar Lake and portions of Cass Lake, Otfer Lake, and Svhan Lake. The majorty of the [and
uza m the City of Keepo Harbor 1z simgle famubr residential area with the remaming areas consisting of
multiple famibr residential areas and commeercial’office properties. The porbons of the City along Cass
Lake Foad and Orchard Lakes Foad meludes all the seneral and local buzinesses. maltipls family residantial,
and office buildings. The swrounding areas are where majerity of the single family residential
naighborhoods razide.

Prazently, the majority of the City 12 developed. The City's downfown area 15 located at the mtersection of
Cass Lake Foad and Orchard Lake Eoad and extends along Orchard Lake Eoad in each direction (east and
wast) and along Cazs Lake Foad to the north.

The City of KEeezo Harbor' s topography 1z flat wath few elevation changes (U3GE) ranging from 9257 to
950" throughout the entire City, which prmarily slopes towards the wateraays.

2.1l EKeego Stormwater Syvztem

The stormwater svstem includes the storm pipes, open drains and ditches, retention'detention
ponds, manholes. mlets, laaching basin: and catch bazins that collact stormwater from the zervice
areas and coomvey them to the outfalls. The open dram/ditch svstem includes culverts, open
channels, check dams, and ontfalls.

There are approcamately 3,250 faet of Eto 1 3-inch diameter City storm pipes, and 67 City structures
mn the system_ In addition, there are approxmately 23, 500 feet of 8 to 60-1nch diametar storm pipes
and 197 structures that are cwned and maintamed by aither WEC or ECOC. Arr Citv-owned stomm
pipes that do not directly outlet to waterways within Keszo Harbor, discharze directly into the
WEC and ECOC owned systems. From thers, the stormwater discharges to sither Dollar Lake,
Cass Lake, Dter Lake, or Evlvan Lake. Withan the City limats there are 3 stormwater pumping
stations. Howevver, these are all on the County Dirains and are owned and mamtaimed by WEC,

A map showing the general system 15 provided m Figure 2.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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1.1.2 City Owned Propertiez

There are several Citv-cwned properties that border Cazz Lake and Dollar Lake, az weall as parkes
that can and have been uzad for stormwater manazement. As part of the SAW srant effort, multiple
City-owned properties were reviewsd for potential stormiwater management opportunitiss and to
mmprove water guality of direct discharge to the lakes. Field venficzhions were complated on City-
onned proparties to imentory, delineate the boundanes and review the condihon of these aszets.
Wheare feazible, conceptual stormwater mmprovement plans wers developed to llustrate the
stormwater managament and water qualkity benefits that could potentially be implemented at these
locations. An overview map of the City-ovwmned properties with stormywater manasemeant concapt
plans with cost estimates are included as Appendix A

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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CHAPTER 3}: ASSET INVENTORY

3.0 INTRODUCTION

The first EGLE core component of azset management is the asset inventory. The zoal of developinz an
mventory 15 to answer the followms questions:

#  What do 1 owm?

*  Whers 15 #7

#  What conditson 1= 1t n”

#  What 1= it= remnatmme usaful lifs?
*  What 1= itz valia?

E 1z absolutelv entical for a wohidy fo understand what 1t owns | order to manage 1t effectrrely.
Unfortunately, often records regardme what azzefs have been installed may be old, incomplete, maccurate,
and’'or muszimg; and staff fumover 1 operations and management may hmet the histoncal knowledge of
systern azzats

The kev to any asset imventory is that the data 15 comprehensrre, accessible, and secure. The mrventory can
start 3z 2 very basic list and the data quality can be mereased over time az the system gathers more
mformation. The basic imventory data wall typically include an azsef name or ID), type of asset location
matenal or make'model number, nameplate data for equipment, original cost, ete. More robust mventories
can be expanded with addihional dafa or Imked to work orders.

Some azzets will be too small or mexpenstre fo mclude 1 the databaze. In these cases, the valie of the
time it takces to input and track the aszet 1= greater them itz actual value to the uhility. Therefore, aszefs are
listed as Major Mamtenance Items (WA= ) MBIz may be individual itemis (large squipment items such as
pumps and process-spacific equipment) z2nd other MAI: mav melude 2 group of related items (air relief
vahres or vard hydrants), an entire system (bmlding hezting and ventilation systams) or unit processes
{primary clarification.) The mventory is typically organized mic logical grouping: of assets that fit into a
hiararchy of larger and larger sroups that can be “rolled” up or down m terms of detail. Ttems grouped mfo
larzer categonies or systems can share 3 smele replacement value and a common replacemeant schedula.

The wvantory must alse melude zn estimate of the condition of the aszats, the remaming nzeful life and
value, Historical data and staff knowledge can be nsed at first to make a reasonable estimate to answer
thess guestions, and then the data can be expanded and rafined as actual field inspection of the assets 15
mada.

I 1= mportant to recogmize that asset mventory 1= an onsomg process. After the imbal mventory 1=
established. there must be 2 system in place in order to ensure the mventory remams up-to-date. MNew azzets
must be added, and when existing azsets are repamred, replaced or decommpussionsd, the data for those
existing aszets must alzo be updated.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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SYSTEM INVENTORY
311 Inventory Scope of Work and Method

Stomm Drammaze Svetam

“Heonzontal facilities™ generzlly mclude the aszets that form 2 collection or distnbution svatem and
are disbursed over alarge area. Miohila lidar technology was utihzed to locats stormwater dramnase
structures, ditches. and culverts. Structuras were opaned to venfy connectivity and create a map of
the svstem. Structures that could not be located u=ing Lidar were fisld located with GPS,

The City of Ksepo Harbor mainly consizsts of roadside ditches in the neighborhood areas to contamn
and comvey all the stormrwater dramage. Chear the vears, residents have filled in their ditches, sither
to allow for easier mowing or to provide off-street parking adjacent to the road. Some residents
mztalled pipe or cubrerts for dramasze, but thers was no consistency 1n pipe zize or matenial from
property frontase to property frontaze. This made 1t difficult for these pipes to be maintamed and
ensure proper flow to outfall areas. Idenhfinng the locations of the undocumented struchures znd
pipes helped provide an cverall view of where the inconsistency needs to be addressed.

The pipes, manholas. and other related structures wers mventoried vsing the databazas senerated
by the commumity’s GIS. Each structure or pipe was given a umigue zssef ID i the database, and
related immformation such as size. depth, slope, matenal of construction, etc. are provided where
available. City culverts are defined as culverts crossing the roads. Any culbverfs that cross under
prrvately-cmmed driveways, are considered private cabverts. Tables showng the fields i the GIS
for manholes and pipes are included in Appendmx B. Table 1 below shows the mventory of assats:

Table 1. Aszer Ivensory Summary

Aszzet Group Number of Azzets Total Length {feat)
B-inch 11 710
12-anch 66 4340
134anch 1 272

City Culverts 22 1.430
Crut£30l 14 MNA

Leaching Bazin 2 WA
Catch Bazin 47 NA
Manhols 20 WA

Oakland County Drams:

WELC owns and operates thres drains locafed in the City of Keego Harbor; the Schmid Dram. the
Keego Harbor Drain, and the Beechmont Dram.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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The Schmid Dirain iz separated into three sachions; Branch A Branch B, and Branch D). They ware
constructed around 2003, Schmid Drain Branch A i= located along Cass Lake Bozad between
Heonsman and Orchard Lake. The drammzaee district boundary lim#t meludas a 76.1 acre watarshad,
Schmid Dram Branch B 15 located along Cass Lake between Glenbroke and Stapleton Court. This
Branch outlets to a pumpins stafion at Magnohia by the Lakes South bmlding, then discharges by
means of forcemain fo Syvhran Lake, wast of Stapleton Dnive. The drainage district boundary it
inchedes a 112.2 acre watershed. Schmid Drain Branch D' is located in the zrean belt along Merth
Cazs Lake and begins at the pumping station located on Kesslar Avenne and discharges to the canal
that commects Diter Lake with Cazs Lake on the border of Waterford Tovwnship by means of
forcemain and gravity main. The dramage diginct boundary hmat meludes a 16.7 acre watershed.

The EKeego Harbor Drain was constructed m 1990 and 15 located aleng Willow Beach Foad. The
Eeezo Harbor dramaze distnict boundary limsts melude a 119 acre watershed. The dram begins on
Summars Foad betwean Fordham and Harbor Villaze Avarnme and cutlets to Dollar Lake just north
of Orchard Lake. The ouotlet of the drain contains a weir system that is vsed as 2 sedimentation
bazin for the stomiwater before antering Dollar Lake.

The Beechmont Drain was constructed m 1985 and 1z located betwesn Maddy Lane and
Beechmont. The Beschmont drammare distriet boundary limits melode a 57.2 acre watershed. The
dram nlat collects stormwater overflow from the pond adjacent to City Hall and discharges to 2
pummng stabion yust north of Wall Street. The puraping station has a fotal storage volume of 44, 600
gallons and has two pumps with the available capacity of 12,300 gpm sach. The Beechmont Dram
pump station discharzes mto a2 canal on Svlvan Lake, east of Rustic Lane.

Feview of Ordinances, Standards, and Detals

After a review of the City’s ordinance, standards. and details. if was noted that the City does not
have specific documents related fo stormwater manasement. Az part of the zrant, an ordinance was
developed that prmanly referemced the draft Eemomal Stormwater Standards Coordination
Committes (BES5CC) ordinance that 1= being reviewed by EGLE and anbicipated to be adopted. but
also includes items zpecific to the City. If adopted, this ordinance will assist the City to ensure
stormwater 1z mot mappropriztely discharsed to neighborme properties, the guality of the
stormwater discharged into the City’ s Lakes is maintained, that new developments handles increased
stommwater volomes on site and that roadside ditches are restorsd and protected. The ordmance 1=
mcluded 1 Appendix C. hiore details on the adoption of thiz ordinance are meluded 1n Chapter 4.

CONDITION ASSESSAMENT, EEMAINING LIFE AND VALUE

Condition zsseszmient can be completed in mawy differant wavs, depending on the budget and
rezpurces zvailable, The simplest way 1= to 2zsizn 2 numernical ranking to each azset using the best
record mformation availlable. If addibonal resources are available, a lhigher level of azseszment
could mclude plorsical inspection of zome or all of the system azsets. If only 2 portion wall be
physically mepected, priortty should be s1ven to those with the potential to be in the worst conditon
{the oldest, for example) or to the aszets deamed most critical to maintaiming serice or prevenhng
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catastrophic failure. If poszible, detailed condition aszezszment should melods 2 zamiple of sach
major aszet groupime, such as a sample of each aze or type of pipe in 2 svstem.

The overall condibon of an asset may be surmmanzed by ratng i on a scale of 1 to 3, generallr as
describad in the followine:

Azzet Condition Fating
Unseraceable - Dhver 30%% of azzet requires replacament

Sigmficant defenioration - significant renewal ‘upesrade required (20 40%%)
hoderate deterioration -Sisnificant mamfenance required (10 -20%)
Mhner Deterioration - Minor mamtenance required {5%)

LA

[l = B W= T -

Mew or Excallent Condition - Only nomal maintenance required

All aszets will eventually reach the end of therr remainms wseful lives. Some zzzets will reach this
point soomer than other asssetz. There are many factors that wall affect the useful Iifs of an assst
such as mamtenance practices. tvpe of materials, usage, and surrounding environment. Useful life
will also vary over time; for example, a2 pump may erigmally have been assizned a useful life of 13
vears, but with proper maintenance that usefial lifs may extend to 20 vears. Uszefil hfs should be
resvaluated on 2 regular basiz. Past experience, svztem knowledge, exizhing and fuhure condibions,
and mamtenance practices will dictate ongoing changesupdates to the usefil Lifs.

The value of the azzet 15 the cost to replace the aszet after it haz exhausted its usefinl life. Obtaming
costs for the asset replacement 13 not sazv. In some cases, the ohlfdy will wse an estimate based on
best practices; in other cases, the uhlbfy mav rely on 2 consultant or mamufacturer’s catalogs and
zales representatres. More reliable data can be added when available.

Stomm Dram System

The condrtion of each pipe, manhols, and other azset m the collection svatem was estimated baszad
on age, input from City staff, industry standards, review of record mstallation and repair dafa, and
m zome cases, detailed mepections. Dietailled mspections were made following the Mational
Azsociation of Sewer Sarvice Compantes (MASSCOY Pipelme Aszeszment and Cartification
Prozram (PACPE) and hManhole Azzesement and Certification Program (MACP).

68 of the 88 City structures were mepected by MACP tramed mepactors uzmz a level 1 plus
mspection and grven an overall rating of good, famr, or poor. The data collected, meluding photos,
15 linked to aach manhole structure or catch bazin in the GIE syatem 1= inchided as Appendx B.

4 600 feet of the 3,540 (B0%) feet of City-ouned storm pipes were cleaned, televized, and scored
using the FACPE protocols by WEC. Structoral and Operation and haintenance guick scores ware
azsigned for each pipe. Any stonm pipes that were not televised ware either i verv poor condition
or full of debriz and could not be cleanad due to fear of complete faillure and collapze. These areas
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were added to the CIP to be rehabibitated or replaced. The PACP reports and videos zre linked to
the pipes i the GIE system and is included as Appendix B.

Future City Plannmz Maps

The City 15 relatrvely flat and expenences freguent ponding water dunns zezsoms with high
precipifation. In order to aszist the City with fubare plannne, and to provide a better understanding
of the intent of the system. a drairage distnct map was developed and 1= stored az a layer m the
City’s G135, The dramage districts are separated into areas that drain to waterways or Keego Harbor
storm systems and areas that drain to County-owmed dramm-papes. Imperions areas and bmldms
footprints were also considerad 1n each draimase distnict for fubure planming and development of
Eeego Harbor's storm syvstem. Each of these layvers ware created into maps that are included as
Appandic D,

Six specific arezs with water ponding concerns were investizated as part of the BAW grant. The
hiohile hdar data collected from the zsset mventory was processed to provide more detailad
topographic mformation to help determame the cause of the standing water. Memos were developad
for these areas incloding concepiual recommendations, cost estimation and a2 detailed site map. An
overview map of these locations and the drainage concern mamos are meloded as Appendix E.

Wetland Delineation Survey

Fran Leaf Park 1= owned by the City and located north of Brock Strest on the north side of the canal
off Cazs Lake. Thes park was reviewed to determne areas in the Park which should be conziderad
a wetland. The purpose of the wetland delineztion was to determine areas within Fran Leak Park
that can be mproved apon and which are protected. The wetland delineation will halp the City
locate potential areas for stormwater manasement mmprovements and frack the zrowth of the
watland. A report and map from the delmeation survey are incloded as Appendix F.
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CHAPTER 4: LEVEL OF SERVICE

4.0 INTRODUCTION

Lavel of Service (LO5) definas the way m which the uhiliv stakeholders want the whiity to perform over
the long terra. The LOS can inchide anv techmocal, managanal, or financial components the utility desires.
The LOS wall become a fondamental part of how the uhlity 1= operated.

All ufilities mnst operate within the state and faderal regnlations and requirements. In AMichizan thesa
regulations are generally specified m facility's NPDES parmit, but there are additional rules and regunlations
that will appkv, such as comphance with MIOSHA. Althouzh the local, state, and federal resulations mayv
zet bare mumireom standards of operahion in the LOE, theze standards mav not adequately address all areas
of operation and should not be the sole factor of the LOS. Thilihes should mmchode many other factors to
delineate important areas of the uhliy’s operabion.

Within the ranze of the mmimum (rezulations) and maximum (abzolute capabilifies of azsstz), there are
mumerpus iems a2 uhilty could meluds within s LO3. Ttems may be imclhoded so the uhiliby can
communicate its intentions with its customers, measura its performance, and determine critical assets. Ttis
important for the whlity to commmmicate with 1ts costomers to avoid confusion and a negative public imaze,
and to bumld commuanity support for financing the system. Commoamicztion should be psed to manage
expectations betwesn the uhlity and the customer.

Dafimng the LOS alzo zefz the goals for the utility. These soals allow the operations staff to have 2 betfer
understanding of what is desired from them, and the manazement has 2 better understanding of how to uze
staff and other rezources more efficiently and effactrvely. Penodic review of how the uhility 1z mesting the
LOS allows management to shift resources, if needed, from one tazk to another to meat all the goals most
effectively. Understandng the desired LOE wall help to priortize and characterize the system’s aszets, as
well as how to manage finances to reach the LOS zoals.

There 15 a direct link between the LOS provided and the cost to the customer. A higher LOS usually costs
more to provide than a lowear service level This direct link damands that the uhlity have an open dialogue
with its customers regarding the LOS desired and the amount the customers are willing to pay for this LOS

or mereased services.

Somilar to the overall Aszat Manazement Plan that will chanse and adpst over tme, the LOE may need to
be adiusted from time to tme. Thiz adjustment may be required because the systern may discover that 1t1s
too costly to operate the syatem at the levals previcusly defined. Or the adjustment mav be neceszary dus
to new rules or regulations that require 2 chanze 1n operation.  Additiomally, the customers mayv feel that
they desire a different level of service. Az with all compeonents of aszet managemeant LOS 12 an onzomg
process and determining and detailing the levvel of zervice that the system 1= going to provide is a key step
11 aszet management.
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41 QUESTIONS TO CONSIDER
The following questions ware discuzsed 1o developing the LOE for the system-

1} What 15 the LOS goal for health zafety, and secunty?

2y How often 1z the syztem out of compliance with regulations?

3 Arethe operators properly cerfified?

4% How does the utility stay aware of and prepare for mew regulations”

31 Do vou share vour LOS statemant with vour customers?

&) How do vou track and respond to customer neads/complaints7

7y Can the current process be improved?

£Y How quickly does the utility respond to customer 1s5ues?

9 Iz mamtenance bemng deferred fo save monay”?

10} How much will the improvements cost and how will they be funded?

11) Are aszetz bemng properly mamtaimed to msure they are m rehable workong condihon?
2} What areas within the svstem are most mportant to meure the bast LOS possibie?

13) When conzidenme a preferred LOS, are asset age and hife cveles, aszat conditions, fondims
availability, ate. baing fartored m?

14) How often will the LOE statement be raviewed m order o capture chanzes such az funding
availability (growth and decline), regulatory requiremants, demand of customers {increaszes'decreazas
m customers), and physical detertoration of assets (addressmg mamtenance)?

13) Are Q&M actrahies bems mammuized to meet the LOS goals?

4.1 SCOPE OF WOERK

As part of the asset management planming, i was determined that there 1= a need for the City to define and
communicate to restdents a Level of Semnce for the storm drain system. Through draimmage structure
inspections, culvert inventories, and drain/pipe televizing it was found that residential properties throughout
the City have drainage pipes with ilhert discharse comnections fo the Cry’s svstem, culverts hava bean
filled 111 or removed, and pipes have bean abandoned or simply termunated into the ground.

There are also zaveral surface water ponding concems followms rain events throughout the City. Dunng
the Spring of 2019, complaints were fracked from residents regarding these 1szues. Each of thess 1zzues has
been imvestizated and documentad in Appendix E. Solutions to some of these 1zsues were addreszad in the
meamos included in Appandix E and zome wers addrezsed m tha Capital Improvement Plan in Appendix H
However, many of the surface water ponding concerns stem from the topographic faatures on the City and
its location near the laks svstem.

The City's location between lakes, while appealing fo residents to take advantage of the recreation and
beauty of the water, lends itself to flat topozraphy, high sround water, and slowly drammng stormwater
during and follovwing rain events. Historically, stormwater was conveved throush the Citv's ditches and
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culvert systemi. In many araas of the City, the ditchas have been fillad and replaced with functionme storm
drammz'culverts that are functioning properly. However, some difches have been filled without another
dramage solotion, causing standing water to accumplate m droveways and roads following rain events.

In order to befter define the leval of service (LO3), the City decided to develop a mission statement and
review and updats iz crdinances.

4.2.1 Alzzion Statement

A Mhzsion Statement should be an overarching purpose for mamtainme an Azzet Management
Program. It should consider the mpacts to public health the syvstem’s abilify to comphy with
regulations, and financial stability if utility resources are not properly managed. The following
hlizsion Statement was developed to reprezent the purpose and goals of the stormwater svatem:

The City of Keego Harbor strives fo cost gffectively maintain itz stovm draingge system to
reduce standing water and maintain the longsvity of the roadways. The City ories 1o ensurs
the presence of standing water_following rain events iz [imited to around 71 hows. The
Citv will maintain an elsctronic map of the system wsed fo Dveniovy aszets, racord
conrdizion, and budgst for capital Improvements 1o eRNsure the SVITEM OPEFares M O cosk-
gffactive manner. The Citv will endeavor to respond to recidential inguivies related to ROW
drainags within a reasonabls time period during workdays and perform routing operation
ard maintenarncs tasks.

It 1z noted that there 15 not 2 fimdms source from a specific customer basze for the stormwater
svetem. The Citv erther bodzets from the general fund or uses dedicated roadway fundins fo
operate, mamtain, and perform capital improvements to the stormwater svsfem.

4.2.2 Stormwater Goals
roals for tha Stormwater AP based on the above mission statement are as follows:

Limit the prazence of standing water followine storm events to 72 hours.

MMairtam a GIS map of the system includms condition mformation.

Pronade budzet for Operation, Maintenance, and Improvements [(OMET).
Respond to residential imguiries regarding BOW drainage within 2 reasonable fime.

B 8

The Crty can zat addifional gozls as new 1ssues anse.
4.1.3 Ordinance Beview: and Updates
The City ordinance included in Appendix C was discuzsed during the October 13" Council study

session and well recaived by the pubhc attendees and Council Memberz. If 15 antcipated that the
ordinance will be zdopted bafore the end of the vear.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
November 13, 2018



nild Erinhingcmpaen gegras arp kbe dimd pikcdecs

(SRELTIE}

S TR

CITY OF KEEGO HARBOR LEVEL OF SERVICE
STORMWATER SYSTEM CHAPTER 44
ASSET MANAGEMENT PLAN

e — e e e e =L LETIE

44

CONSIDERING CONNECTIONS

hiajority of Keego Harbor's storm system commnects deomstream to svstems owmed by Oakland
County through both the RCOC and WEC. These points have been 1dentified and marked on the
IS datzbaze map 2s discharge points. As discuszed, WEC owns and operates three drains in Kesego
Harbor where majority of the runoff from the City's dramasze districts 15 discharsed to; the Schimad
Drain, Keego Harbor Diram, and Beschmont Dirain. Withm thess dramns, they also mamtam thres
Lift stations to control discharee to the waterways.

The City should consider 1ts storm system holistically and be open to potentally coordinatms
efforts with Qakland Couwnty in order to mereaze efficiency and effectrvensss of mamtenance
repair, and capital costs. It should also be noted that the lake levels are not comtrollad by the City
but have a large impact on the stormwater system m Kesgo Harbor.

There are also privately camed svatems m the City that comnect o the Citv's svetem that could
be m need of repairz and should be coordinated for mapection. Amyv tssues that are found within
private systems should be addresszed and coordinated for repairs.
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CHAPTER 5: ASSET CRITICALITY

5.0 INTRODUCTION

Mot all aszets are equally important to the whiityv's cperation. Some azzets are lnghly entical o maintamins
operafions, and others are mot cribieal 2t all Certain assets or types of azsets may be critical in one location,
but not critical m another. For example, 3 pump station servms a very large commercial and residential
area may be deemied more critical than a pump station sericing a amall stormvwater basin, A ubility must
examne its assets very carefully to determme which assets are critical and wh.

In determuimime enticality, tovo guestions are maportant. The first 1z how Ikely o 15 that the asset wall fal;
and szecond, what 1= the consequence of failore. Determming an aszet’s crticality will allow a whhity fo
manage iz risk and a1d m determomngs where to spend operation and maimtenance dollars and plan capatal
expenditures.

£.0.1 Probability of F ailare (FoF)

To datermine the Probability of Fallure (PoF). a utilify needs to look at 2 number of factors: assst
age, condifion of assef, failure history, historical kmowladge, experiences with that tvpe of azzset m
general, mamtenance records, and knewledze regarding how that type of asset 15 likely to fal.

D ! fon | Maknx . T f Fail
Imminent 3 Likaly to cocur in the life of | Contimaoush: experienced
the 1tem
Probahle 4 Will oceur sevaral tmes 1 Will occur frequently
the hife of an fem
Decazional 3 Likely to occur somebimae m | Will oeour 2 few timiss
the life of an kem
Eemote 2 Unlikaly but possible to Unhksaly, but can reasonably
oocur 1n the Iife of an 1tem be expected fo ocour
Improbable 1 So unlikaly, it can be TUnlilcaly to occur, but
assumed ocowrence may not | possible
be axperiencad

£.0.2 Conzequence of Failure (CoF)

To determima the Conzequence of Faihure (CoF), 1f 1s important to consider all of the possibla costs
of failure. These costs include: cost of repair; social cost aszociated wath the loss of the assaf
rapair replacement cozts related to collateral damage causad b the failure; legal costs related fo
additional damare caused by the farlure; environmeantal costs created by the failure; loss of busmeszs
reverme to the community; and any other associated costs or asset loszes. The consequence of
failure can be high if any one of theze costs 13 siznificant or the zocumulation of several costs ooours
with a failurs.
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Cataztrophic 5 hlazsrve system failure, severe health affect, persistent and
dizruption extenzive damazge
Major 4 Mlajor effact, major loss of syatem capacity, major health
dizruption effects, major costs, mportant LOS compromized
Aloderate 3 hlodarate affect moderate loss of zystem capacity, moderate
dizruption health offacts, moderate costz, mportant LOS shll achieved
Alinor 2 hhnor effect, mmor loss of system capacity, mmor health
dizruption effacts, mmor costs
Inzignificant 1 alight effect, shight loss of system capacity, slight health
dizruption effects

£.0.3 Buzines:z Rizk Evaluation (BEE)

Azzeszing criticality requires an examination of the probabildy of falure and the consequence of
failure as discuszad above, as well as any redundancy provided i the zystem. Fedundanecy can
significantly reduce risk Fedundancy refers to whether there are other aszats that are able to
provide the zame service if failure occurs. If one part of 2 system fails and there 1z anothar part
available immediately to take itz place, then the rizk of loss is reduced.

The aszets that have the greatest probability of falure and the greafest consequences associated
with the failure will be the azzets that are the most critical. The Business Fizk Ervaluztion (BEEE)
score takes info account the PoF, the CoF, shown below. Adjostments are then made to take mto
account amy redundaney available that would mitigate the conzequence of fatlure.

BRE = PoF X CaF

As=zets with greatest BRE scores are likely candidates for immediate rehablitation or replacement.
Assets with lower scores should to be analyzed to develop the best life cycle stratesy. If an aszet’s
potential modes of failure and rmsks of fatlure are understood. it 1s pozsible to leverage use of the
aszzet for 2 longer penod and ensure the useful lifz 1z maxmuzed before mvesting m replacement.

Eisk should be manazed n anyv decizion-makang process. The uwhbity shoold analyze and docoment
accaptable rizk tolerance for all critical azsets. The condifion of the aszef will change over fime az
will the consequences related to fatlure. Tt wall be necessary to peniodically review the cnbicality
analyzis and make adjustments to account for changes in the probability and conzequence of any
asset failures. As with all the components of the Asset Management Program, the erbicality
analvsis 15 280 On-E0IRE Process.

d PROBABILITY OF FAILURE

L]

Each ofthe azsefs was given a rankang from 1 to 3 for probabibify of filure. This rankms was bazed on the
asset’z current condition, the environment in which the azset functions, and the lstonical expenence wath
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failure for that zervice. Appendix & imchides tables showing how POF was calealated, a map of the POF
values, and the number of structures and storm pipes aszigned to each value.

52 CONSEQUENCE OF FAILURE

Each of the aszets was srven a ranking from I to 3 for conzequence of fallure. This rankms was based on
the relative moportance of the aszet in the overall system potenbal mpacts fo the sumrounding arez and
downstream systems i falure, and histonical expenence. Appendix G meludes tablas showmg how COF
was calculated. a map of the COF values, and the number of struchires and storm pipes azsizned to each
value.

5.3 BUSINESS RISK EVALUATION

The product of the POF and the COF resultad in the final business nizk evaluation (BEE) score.

The City’s GIS system mcludes fislds for the POF, COF. and BEE ratings, as wall as the sconng factors
that ware considered to perform these caleulabion asz noted m the tablez m Appendix G The calenlations
were done in Archiap using GIS modeling seftware. hiaps of the BRE scores and numbers of structures
and pipes wath each score are meohaded as Appendmx G.
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CHAPTER 6: O&M AND REVENUE STRUCTURE

6.0 INTRODUCTION

Developing an ocperation & mainfenance (& M) plan or mamal 15 important for a City 1n order to maintam
the guality and lomgevity of their stormwater system. Basic elements for developine a plan mchide
mantenance schedules, mspection frequency & reguirements, eazements for maintenance and 1dentifiing
a funding source. Mamtenance of stormwater systems includs; frash removal around cateh basine, ramoral
of sediment m structures using a vactor truck and keeping a log of the amount of sediment collectad.
Trackang 040 actiiaties can be completed by vhlizng GIS svstems, which can azsist in optimizing firhare
cleaning afforts.

Typecally, mmicipalibies do not have their customer bazes billed for stormwater services or allocate other
dedicated fimding sources. D&M and capital improvemants are often fimded through the genaral fiunmd. The
general fimd should be discozsed each year and be bazed on the regular vearhy O&M costs while talangz mto
account any necessary rehabilitabion for the vear.

6.1 OPERATION AND MAINTENANCE BUDGET
f.1.1 Annuval AMaintenance

An ammuzl operztion and maintenance bodget should melode the typical costs spent sach year to operate the
City stormowater mfrastructure zystem and to perform normal maintenance activibies. It does not melude
major capital improvements that are required to increase capacity or mest new regulatory requirements, or
raplacement of tems with 2 useful hifs of mors than 20 vears, such a= drams,. structures, culverts, sfte. This
budzet does mclude costs related to persommel, ubility charzes and energy use, chemiczls, supplies, dispozal
costz, etc. The O&M budzet should account for expected annual cost increases, such as increases 1 oty
charges, wages and benafifs. etc.

It 1= recommended that the storm syvstem be cleanad and televized at least every 5 years. Anticipated costs
to clean and talevize the entire svatem 1= approximately 530,000,

6.1.2 Preventative Maintenance

Stomm drain mpes, culverts and structures are typacally mun to falure with some preventative mamfenance
done to extend the useful life of the facility and to ensure zafety for pedestrians and vehicles. Macezzary
preventative maintenance is typically funded using the City's zeneral fund.

Below 15 table of O&M schedule tasks for specific azset ttems that should be performed by the Ciy
regularky.
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Table 10 Odeld Schedule & Casts

Azzet Type | #of Azsets O&M! Schedule O&M Costz
! : . CleanVactor out twice a year —
| Leaching B 2 - $2.000 (x2
| s Spring & Fall _ Hh e
] 14 ]Jaspec*t-:ﬁ:tleardelfnmnncea}'ear— $2,000
Spring
Citv-Oromed e Inzpect & clean mlets once 2 vear — ¢
22 3,500 (x 12
Caens | | 0 rar | OREE
Catch BEazims 47 Inspect & clean'vactor every 3 vears | 547,000 (x 1'3)

TOTAL YEARLY BUDGET 317,500

6.1 STORMWATER 5YSTEM VALUE

A valuation of the existing stormowater svatem azsets that estimates replacement of the antire svatem 1= not
feazible or necessarv. It would be more feasible for the enfire svstem to be lined using cured-in-place pipe
(CIPP). Tha cost to rehahiltate the entire stormwater system using cured-m-place pipe (CIPP) lining 12 2
more realistic way to value the existing svstem. The estimated cost to install a cured-m-place pipe liner in
each Citv-ommed storm dram pipe is approximately $630.000.

Az part of the Stomwater Azzet hanasement Program, the majonty of the storm structures were able to be
mzpected wall enoush to determine a rehabilitation cost. The estimated cost to rehabilitate all of the City-
Ohomned storm structures is approxmmately 534 400, which iz included with the Storm Aanhole CIP further
dizcussed i Chapter 7. A replacement cost for the City-Oromed storm stroctures was caleulated based on
structure dizmeter, depth and prosoimuty to ufilibes water, and roads. The estumated cost to replaca all of
the City-Owmed storm structarss 15 approsxmately $390.0040.

6.3 FEPLACEMENT FUND

It 15 helpful to maintain a replacement fund that identifies items oamned by the ufility. Theze oparatmg pieces
of equpment generally have a uzeful lifs of 20 vears or less and contamn moving parts. Beplacament tems
will also appear in the assst inventory, but uzually have a dedicated funding source due fo ther limried
usafiul bifs and mpertance to the operation of the svztem. On an anmial basis, replacement funds are set
aside i a dedicated “Replacement Fund™ and buwid up until needed.

The purpose of the Faplacement Fund 1= to 2ot aside money on an armual basiz for iterns that will nead to
be replaced duning the nommal course of operating the system. OUnee a particular tem fails, money 1= drawn
from the Faplacament Fund to replace the item i question without disrupting the exizting budgzet.

The replacament cost 15 the cost to replace the them at failure or replacement time. The replacement cost is
divided by the remaimng nzefinl lifs to calculate an anmual contribution to the Eeplacemant Fund for sach
ttem. The amnual total amount for replacement will then be inchided in the budset as a line item. Thasze
ttems wall be funded out of syatem revenuess, so they mnst be accounted for mn the anmual budset and m the
rates and charges.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
November 13, 2018
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I 1= moted that this process of determming valustion did not mvolve 2 determmation of depreciation value
for accoumting purpozes. The only purpose in this valuation determimation was to determine the
recommended amount of fonds to set aside for vearly bazic replacement and rehabiltztion.

In most cases, if 1s not known which vear in the next 20 that amy given piece of equipment will nead to be
repairadraplaced. Thus, the 20 vear cost budzet 13 divided mnto 20 for a set aside dollar amount for the
rates. Thiz amount should be zet asade each vear, even 1f not spent. 20 that when the expected repair does
occur, funds are available to deo the work without the City bomrowing money for the expenze.

6.4 STORAIWATER UTILITY FEE

The City recosmzed the need for and discussed the possibaliy of developing a stormwater utihity fee to halp
with the costs to maintain, address the areas with frequent water ponding, and plan for capital
improvements. Some of the work doms through the grant would comtribute to the development of 2
stommwater nzage free including the draimage diztrict map, impervious surface laver, and building footprint
mformation: The City will continme fo invrestigate thiz as an option.

If 2 storm water utility rate 15 established the rate methodology 15 a tool to determine ufilify rates and
charges that will provide sufficient revermmes to cover operation, mamtenance. replacement, capital
improverent projects, and debt costs azzociated with the system.

A hillable methodolosy would generate revenue throuzh a commodity rate based on building footprints and
impervious surfaces on the property. A readiness to zerve or fixed charge methodology would generate
revermes throush a fived unit such as a restdential equivalent wit or meter eguvalent umt. A fixed and
varizble methodoloey 13 2 combined methodolozy and would generate revenues for fimed expenses throush
2 fixed unit and generate revenues for variable expenses throuzh a commedity rate.

The budgst should consist of the actuzal bodzet line items az required by the Stafe of Michigan Chart of
Accounts and other accountmg statutes, mles, resulations, and requrements applicabls to momeipal
enfities. Ombr those costs related fo the stormwater system should be listed m the stormwater budset.
Accurate budgefing will help track and control spending . ensure accountability, and mprove the ability to
anficipate expenses,

Once total expenzes have been identifiad. rafes and charges conld be reviewed to datermine how to provade
sufficient revemies to cover expenses. If subsidies occur, then the users of the svstem are not payme for
the true cost of service — someone else 13 making up the difference. While temporary subsidiss are
sometimes necessary to cover unexpected costs, contmued vse of subsidies will result in sther s1zmificant
rate mncreases i the future or a problematic deficit in the wastewater or stormwater budset.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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CHAPTER 7: CAPITAL IMPROVEMENT PLAN

7.0 INTRODUCTION

A lonz-term Capital Improvement Plan (CIF) should look at the ufility’s needs for the fitture, typically over
a period of at least 20 vears, with greater emphasiz on the first five vears of the plan. It is undarstood that
the specific expenditures and needs of the uhihty in the latter vears are more speculatrre than the needs for
tha first 3 vears; however, the mchizion of the needs for thiz longer time period will provide a better
opportunity for the wtility to ensure the system 15 evaluated in a comprebensive marmer and mprovement
projects are coordmated. Capital mmprovement projects are projecta that the uhility has an extended penod
of time to plan for and are projects that wsnally covver high cost, non-recwrrms items.,

There are zeveral categories of capital improvements that munst be conzidered, meluding;

o Capital Meeds Belated to Future Upcoming Begulations

#  [Capital Meeds Felated to Major Azzet Baplacament

& Camtal Needs Eelated to System Expanzion

¢ [Capital Meeds Related to Svstem Consclidation or Resionalizafion
o [Capital Meeds Felated to Improved Technology

In order to fmd any short or lonz-term project, the whility must first identify the desired project and =
anficipated cost. Omnee costs have been identified, the utility could choose to bezmn to zet money aside to
fimd foture projects. The Capital Improvement Fund could be fimded on an ammual basis and the
accumulated Capital Improvement Fund monies can be used fo sopplement bonding for the parteular
project, act as a down payment, or cover the enfire cost of the project as determmed b the whilsfy

The ufility determines the estimated cost of each identified project and the imtended date for project
mitiabon. The clear identfication of the project, 1ts cost, and the mtendad tmmeframe pronndes the uhbity
with a defenzible presentation for setting aside and safeguarding funds for projects.

The followine information 1= helpful when pnontzing and zaiming support for a capital improvement
project:

#  Description of the project

¢ Brief statement regarding the nead for the project

#  Wear project neaded

# Iz the vear needed flexible or absohite

*  Estimafe of project cost

*  How costs were estimated

*#  Funding source(s) considerad znailable for this type of project

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
November 13, 2018
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Eecommiandad CIF projects are lizted balow for the mext 0-20 vears. This CIP 1z generated from the most
current CCTV defacts and is separate from the FEeplacement Fund of the svstem. The CIP mav chanze
future years when the system 15 re-talevizsed and new CCTV defect data 15 available. A full CIF 13 meludad

az Appendix H.

Capital Projects, 0 to 20 vears total:

®  Excavation: 536,000
*  Pipe Open Cuot: 513,700
*  Pipe Spot Liner: 510,000
*  Ppoint Repair: 511,000
®  Stahibize Culvart: £3,000
®  *Dipe Heavy Clean, Pre CCTV, Post CCTV: £6.500
& hianhole Repair (Cover, Joints, Adjust, Uncover, ste): §34.300
TOTAL STOEM 0 to 20-vear CIP 114,200
R Tabls 3: 0 to j-year Pipe and Mowhole CIF.
| Item Locations | Lineal Fut Coat
Em:zﬁn-:-n 4 210 3 2# 000
Plpe l]pen Cut 4 ::I:I' 37 "EH:I
| Pipe Spot Lmer 3 10 % 8000
| Pomf Fepair 2z n'a $11.000
| Stabilize Culvert 3 na 5 150
Heavy Clean, Pre-Post CCTV 14 810 | 53000
M.mh:n!e Fepairs 16 | m'a 317,830
TBT-‘:L 0 to & years 1 % 83,000
Table <. 7 to I0-vear Pipe and Manhole CIP
Item Locations = LimealFeet |  Cost
E}r.-:mmnn 1 70 3 11 (o0
| Pips Open Cat 5 40| 56000
| Pipe Spot Liner 1 2 3 2000
| Stabilize Culvert 3 n/'a 31500
| Heavw Clean P‘re—Purst CCTV 12 1000 $3.500
 Manhols Repair 13 na | 56300
TﬂT-\L:!niﬂ}m | $31 '-ﬂl]'

Table 5 Stormnemer Jmprovements on City Property CIP

| Ttem Locations | antity Cozt
Bank Stabilization 3 4T0-f 3 15500
| Calvert Outlat Stabilization 2 60-sft 57000
' Tnstall Riprap. 1 | 25/ | $5000
| Swale Installahon 2 | 1 Jmsﬂ _5 12 [HJE}
E.am Garden Installation 1 43{1-5& $11.500
Pm‘:nus. Pavement 1 630-sft % 13 000

Hubbell, Roth & Clark, Inc. JTob Mo: 20130735
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| Install Storm Pipe 1 | 40/ | $16000
| TOTAL COST $83,000

7.1 ANTICIPATED SCHEDULE AND FUNDING

The CIP provided in Appendmx H should serve as a gmide for the coming vears. If a larger project 1=
undertzken in the area of the recommended repairz, manhole and pipe'culvert rehabilitabon could be
included m the project. The information in Appendix E, that addresses the drainage issue recommendations,
and Appendix A that addresses the stormwater managament on citv-oanad properhias, should also zerve
as guides for future plannime. Included m Appendix A 15 a natrve plant list to also be uzad as 2 puide for
both the City and residents. Becauss there 1z not a dedicated fimdme source for the stormwrater CIF, an
exact schedule of mplementation and how fonding will be made availzble {build up cash reserves, bond,
granfs) has not been meludad as part of the 3AW grant efforts. As zrants become zvailable, the City can
uza this CIP document 2z 2 refarence to prepare grant applications.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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CHAPTER 8: CONCLUSION AND RECOMMENDATIONS

8.0 INTRODUCTION
The SAW program provided fimding for a thorough revnew of the Criv’'s stormuwater systern. As discussed
throughout this repert. azzet management 1= an cngoing process without an end date. Through the SATW
program, the Criyv was able to update s GIS system significantly, azzess the condition of the majority of
the zystem. and put m place proceszes to continue zzset managament activities into the future. Below 1= 2
summary of how the funding was used:
*  Aeset Imventory

o Created 2 GIS databaze with location accuracy, ownership, and condition data.

o Plans were scannad and hinkad to GIS for eazter refarence.

o Cify owned properties & future stormwater manarement recommendations.

o Purchazse of DPW field tablet, 7 decskiop computers, 2 printer/ scanner/ copier and soffware
mclading GIS for mventery, record keepins, and dav-to-dav operations to manage the
svstem.

* Conditon Asseszment' Preventatrve Mamfenance

o Logeed data of culverts.

o Inspected 93% of manholaz'catch basins.

o Cleaned and televized 3 7% of storm pipes with observations added to the GIS.
¢ Crticality, LOS, CIP, Planming, and Mise.

o Developed criticality scores for horizontal aszats.

o Estimated cost and timeline of firhore repairs.

o Created DPW regular mamtenanca log for assats.

o Developed a mizsion statement and level of service.

o Updated City ordinances and M54 permit.

o Implemented 3 FOG educational program.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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8.1 FOR 5AW, EEQUIEED REPORTING

A sumrmary of this plan and a Certificate of Completion for the MDECQ s SAW Grant Program has been
submitted to MDE) zeparately and will be posted on MDECQ) = website. The Certificate of Completion 1=
alzo meluded im the Appendx T. This full plan and zssociated materials wnll be made zvailable to the public
upon reguest for 13 vears followme the Decermber 2019 deadline, uniil Dacember of 2034,

8.2 M54 EEPORTING

The City’s stormwater svstemy 12 required to maimtam a M54 Permit under the WNFDES through EGLE
becauze the svatem discharges to Waters of the State. The zoal of the M54 prosram 15 to reduce the
dizcharge of pollutants to surface waters of the State. A WS4 15 3 system of dramase (ncluding roads,
storm drains, pipes, and ditches, ete.) that iz not a combmed zewer or part of a sewage treabment plant.
Durme wet weathar, pollutants are transported throush hi34s to local water bodies.

While thiz AMP 1= not directly related to the City's BES4 permit, mary of the deliverables wall assizt the
City with compliance such as the updated system map and condifion azsseszment data. Progress Reports are
due bienmially for the MS4 permit and cover the previous two-vear span. Emplovee tramimg, ilhet
dizcharse identification, pipe televizme, catch basm cleaning, new cutfall dizcovery, Best Manazement
Practices (EMP) mplementation, and poblic education materials are yjust a faw of the zspects that need to
be documented. The SATW effort will aszist wath the next Progress Eeport.

8.3 SUMMARY OF GOALS KEY PERFORMANCE INDICATORS

The follovwang will be momtored and usaed to determine syztem performance mclods:
#  Limit the presance of standinz water following storm events to 72 howrs & document in ArcGIS.
o Naimtam the Arc(3IS map of the system includms condiion mformaton and improvements.
* Provide a budest for Operation. Mamfenance, and Improvements (OMET).
*  ERespond to residential maguiries regardme FOW drainaps within a reasonable fime,
8.4 FUTURE ASSET MANACGEMENT GOALS
Additional geals the commumity plans to address in the fisture meluda:
¢ Fulfill ME34 reporhngs oblizations to meet stormwater discharge complianees.
¢ Follow an O&M schadule to maimtain a clean stormwater system rezularks.
#  Davelop a reverme structura for proper planmimg and O&M of stormwater nfrastructura.

*#  Implement the recommendsd stormwater mmprovement plans on the City-ommed properties.

Hubbell, Roth & Clark, Inc. Job Mo: 20130735
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Memorandum

To: Jered Crierwess

From: Hubbell, Roth, & Clark

Date: Movember 4, 2015

cubject Stormwater Management on City-Cwmed Properties HEC Job Mo 20130735

BACKGROUND

#  Field venfication was completed on the City-owned properfies to inveniory and review the condition of Cily-
cwned aesets.
®  Four City owned properties were further reviewed for purposes of stormwater management planning.
¢ The four properties that were reviewed are near watenways, Dollar Lake and Cass Lake, and are intended for:
o Imgeoving water quality of direct discharge to Dollar Lake and other wateraays.
o Polential stormasater managemsant opportunities.

RECOMMENDATIONS

HREC proposes the following best management praciices (EMPs) that could be implemented in order to address siormwatsr
management on the City-owned properties. See attached map for markups on the proposed BMPs location.

Bioretention or Bio-Infiliration
o Definition: Landscaped shalfow bazing filled with native, flowering plants and graszes through physical,
chemical, and biological proceszes.
o Purpose: Slow and freat on-site stormwater runoff
o Examples: Rain gardens, swales, curb-less parking lofz klands, or tree box filters.
Pervious/Porous Pavement
o Definition: Designed pavement that allows water & percolste or infiltrafion stormwater through s
surface to the zoil below.
o Purpose: Naturally filter out pollutants and forces water fat normally runs off the pavement to infilirate.
o Examples: Grid pavers, poured-in-placs asphatt and concrste, or modular pavers.
Subaurface Infiltration or Detention
o Defimition: Underground structures ussd to temporanly deial and release stormwater.
o Purpose: Manage stormwater runoff without oocupying surface space or parking areas.
o Examples: Underground storage vaulis, stone storage, or plastic grid storags.
Slope Stabilization
o Definition: Method of adding a surface cover 1o slopes near waterways, excavaiing or regrading, adding
support structures, and infroducing stabilizing forces
o Purpose: Prevent unnecessary debriz from entering waterways and assist with filtsring stormmiater

runofi.
Emnd Expida Howull Imciknon Inlwmazoo Lemaing
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COST ESTIMATES

Rain Gardens $3.00-$4.00 SFT
Swales _ 50.50-%1.00 FT
Parking Lot Filter Strips $2.50-55.00 CFT

_Tree Box Filters $7,000 - $10,000 PER BOK
Gnd/GrassPavers = | $3.00-3510.00 SFT
Poured-in-Place Permeable Pavement $2.00-35.50 SFT
Modular Pavers HE}- $5.00 SFT
Underground Storage Vault $3.00-510.00 CFT
Plastic Grid Storage $1.50-35.00 5YD
Slope Stzbiization Varies depending on technology’ method

Refar to EPA's Green infrastruciure Design Manual or SEMCOG s Green Infrastnictuns Vision Manual
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Appendix B — GIS Data Dictionary

Thiz Appendix is a3 detailed description of the &I5 data fields developed for =ach of the Sewer Manhaole
and Sewser Pipe feature classes (G5 layers). There are two sets of data for each feature class: the Master
Database and the Criticality Scoring data. Therefore, there are four parts to this documeant:

1. Structure Master Databasze
2. Structure Scoring

3. Pipe Master Databasze

4. Pipe Scoring

tMany of the data fields were derived from the Mational Association of S=wer Senvices Companies
{MASSCO) and from the years of field inspection experience of Hubbell, Roth & Clark, Inc. The fields
derived from the MASSCO Wersion 7 manuals will have an underscore and number following the field
namae, which will refer to the field number for the MACP or PACP portion of the training manual {such as
" 35"}, Theinspection fields listed are mostly part of the Level 1 NASSCO MACP inspection with additional
fizldz developed by HRC, making it a Lewvel 1 hybrid. 5ome of the additional fields are from the Lavel 2
inspection but not all Leveal 2 fields are included. The corresponding field definition from the MASSCO
Version 7 manual is included with this Appendix. The user shiould refer to the underscored number after
the field name to find the field number in the included manual pages for a further description of the field.

The pipes were inspected by both HRC (for pipe information wisible in the manholes) and a CCTV
Contractor. The CCTV contractor provided a separate shapefile that contains a layer mapping the laterals
and defects found during the inspection. These defects along with the OEM and Structural Quick Scores
were used to rate the condition or Probability of Failure of the pipes and develop a Capital Improvement
Plan (CIF). Appendix C, PACF Condition Srading System, of the MASSCO Training Manual, which is included
with this Appendix, exxplainz the codes used to described defacts and how the guick scores are derived.

The fizld names without an undarscore and numbear are the fizlds developad by HREL and have a definition
and sxplanation given below. The fields are intended to be used for statistics, counting, and owverall
summary for asset condition during the report phase of the SAW Grant project. The Rehabilitation Fields
do not serve as stand-alone recommendations for Work-Orders or Contract Work but are intended to
summarize the owerall condition into typical comstruction procedures performed by construction
companies. These can be used to generating SAW grant Capital Improvement Programs and cost
estimates. The data provided in these fields was also intended to be used in collaboration with HRC s Civil
Department projects {paving, water, sawer, etc.) in order to prioritize construction work where excavation
is nesdead.

1. Structure Master Database

The following fields are from the structure inspections done by HRC.

Figld Mame Explanation
f=set D22 Refar to the NASSCO Varsion 7 Manual field numbar.
City_24 Refer to the MASSCO YVersion 7 Manua! fisld number.

Page 1of9



Appendix C— Q15 Data Dicticnary
Septembear 26, 2019

Field Name Explanation

Street_23 Refar to the MASSCO Version 7 Manua! field number.
Date 11 Refer to the MASSCD Yarsion 7 Manua! field numbear.
Surveyed By 1 Refar to the NASSCO Varsion 7 Manual field number.
Certificate_Number_2 Refer to the MASSCD Yarsion 7 Manual field numbear.
Weather 14 Refer to the MASSCE Version 7 Manual field number.
Purpose_of Suresy 17 Refer to the MASSCE Version 7 Manual field numbser.
Inspection_Level 18 Refer to the MASSCO YVersion 7 Manual fizld number.
Inspection_Status_ 19 Refer to the MASSCO Version 7 Manual field number.
FMH_Use 29 Refer to the NASSCO Version 7 Manual field numbar.
Access_Type 30 Refer to the MASSCO Version 7 Manual field numbser.
Location_Code_25 Refer to the NASSCD Version 7 Manual field numbar.
Surface_Type_26 Referta the MASSCO YVersion 7 Manual field number.
Rim_to_Grade_IN_35 Refer to the MASSCO Version 7 Manual fizld numbsar.
Cower_Material_50 Refer to the MASSCO Version 7 Manua! field number.
Cowver_Type 45 Refar to the MASSCO Version 7 Manua! field numbser.
Cower_Vent_HoleMumber 52 Refer to the MASSCD Yarsion 7 Manual! field numbear.
Cover_5Shaps 46 Refer to the NASSCO Version 7 Manual field number.
Cower_5Size IM_47 Refer to the MASSCD Yarsion 7 Manual fisld number.
Cower_Size Width_IN_43 Refer to the MNASSCD Yarsion 7 Manual field number.
Cower_Frame_Fit_55 Refer to the MASSCE Version 7 Manual field numbser.
Cower_Condition_5i Refer to the MASSCO Version 7 Manual field number.
Evidence_of Surcharge 33 Refer to the MASSCO Version 7 Manual field number.
Cover_lInsert_Type 57 Refer to the NASSCO Version 7 Manual field numbar.
Cover_Insert_Condition_53 Refer to the MASSCO Version 7 Manual field numbser.
Cower_Adj_Ring_Type 5% Referto the NASSCD Version 7 Manual field numbar.
Cower_Adj_Ring_Material_g0 Referta the MASSCO YVersion 7 Manual field number.
Cower_Ad]_Ring_Condition_&L Refer to the NASSCO Version 7 Manual figld numbear.
Frame_Material_53 Refer to the NASSOD Version 7 Manual figld numbar.
Frama_ Condition B8 Refaer to the MASSCO Version 7 Manua! field numbsar.
Frame_ Offset_Cist_IN_70 Refer to the MASSCD Yarsion 7 Manual! field numbear.
Frame_Seal Inflow 71 Refer to the NASSCO Version 7 Manual field number.
Frame_5esl_Condition_g2 Refer to the MASSCD Yarsion 7 Manual field numbear.
Chimmey_Present_73 Refer to the MNASSCD Yarsion 7 Manual field number.
Chimney Material 74 Refer to the MASSCE Version 7 Manual field numbser.
Chimmey_Inl_7& Befer to the MASSCD Yersion 7 Manual field number.
Chimney Height to Rim_FT_ 73 Refer to the MASSCO Version 7 Manual field number.
Chimmney_Condition_21 Refer to the NASSCO Version 7 Manual field number.
Cone_Type_ 82 Refer to the MASSCO Version 7 Manual field number.
Cone_Material_33 Referto the NASSCD Version 7 Manual field numbar.
Cone_Condition_87 Referta the MASSCO YVersion 7 Manual field number.
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Field Name
Wall_Diameter FT_23
‘Wall_Material_50

Wall Condition_94
Bench_Present_85
Bench_Condition 98
Channsl_Installed_9%
Channsl_Material_100
Channsl_Condition_103
Step_MNumber_ 104
Step_Material_105
Step_Condition
Sump_Present
Sump_Depth_FT
MH_Structural_Condition
Rehab_Status
Rehab_Structural
Rehab_lI

Rehab_0OM
Rehab_MNotes
Problem_Observed
Comments

Appendix C— Q15 Data Dicticnary
Septembear 26, 2019

Explanation

Refar to the NASSCO Varsion 7 Manual field numbear.
Refer to the MASSCD Yarsion 7 Manual field numbear.
Refer to the MASSCD Yarsion ¥ Manual field number.
Refer to the MASSCD Yarsion 7 Manual field numbear.
Refer to the MASSCE Version 7 Manual field number.
Befer to the MASSCD Varsion 7 Manua! field number.
Refer to the MASSCO Version 7 Manual field number.
Refer to the NASSCO Version 7 Manual field number.
Refer to the NASSCO Version 7 Manual field numbar.
Refer to the MASSCO Version 7 Manual field numbser.
Added by HRC with further explanation balow.
Added by HRC with further explanation below.
Added by HRC with further explanation balow.
#dded by HRC with further explanation below.
Added by HRC with further explanation balow.
Added by HRC with further explanation balow.
Added by HRC with further explanation below.
Added by HRC with further explanation balow.
Added by HRC with further explanation balow.
Added by HRC with further explanation below.
Comments by HRC inspection or G5 staff

This describes the un-numbered Rehabilitation Fields abowve, which were created by HRLC.

Step_Condition — This describes the general (Good, Fair, Poor) condition of the steps leading down into the
manhaole

Sump_Present — This is a Yes/MNo indication of whether a sump is located in the structure. Mormally just for
catch basins,

Sump_Depth_FT — If a sump is present, this is the depth in feet of the sump.

MH_Structural Condition — This describes the gensral overall condition of the manhole as obsarved by the
inspector.

Rehab_5tatus

o Mo Action
=  Based on the visual interpretation of the MACP Inspector, the manhola does not
reqguire amy corrective acticn of structural or maintenanice issues.
o Emergency Repair
= Based on the visual interpretation of the MACP Inspector, the structure has an
immediate structural issus that poses immediate danger to the public, such as
collapse, unstable adjustment section, active surcharging, or missing
cover/haoles.
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Repairs/Maintenance Nesdad
= Based on the owerall visual interpretation of the MACP inspector, the manhole
structure requires repairs or maintenance 35 noted in previous fields. Such
repairs may include routine mortar pointing, patch sealing, cleaning, chimney
adjustment, or cowver replacemesant.

Rehab_5Structural

Replace Cover_wrong cowver label or brokan
= The Inspector has notad that the manhole Cover has been mislabeled with the
WIONE OWNEr or Wrong system type (i.e. water, electrical/traffic signal, etc) or
the Cower reguires replacement sus to cracks, corrosion, or inability to opesn,
loint Mortar_Seal
= Basad on the visual interpretation of the MACP Inspector, the
Chimney/Adjustmeant Section requires proper pointing/sealing in order to
gliminate infiltration or roots.
Raset/Adjust Frame_veg/gvl —
=  Based on the visual interpretation of the MACP Inspector, the Frame reguires
resetting or adjustment to proper grade in grassy/vegetation surface types in
order to correct the problem noted
Reset/Adjust Frame_pave
=  Based on the visual interpretation of the MACP Inspector, the Frame reguiras
resetting or adjustment to proper grade in pavament area (road, sidewalk,
parking lot) in order to correct the problem noted
Reconstruct Chimney_wveg/gvi
=  Based on the visual interpretation of the MACP Inspector, the Chimney section
requires reconstruction in grassy/vegetation surface types in order to corract
the problem noted
Reconstrect Chimnay_pave
= Basad on the visual interpretation of the MACP Inspector, the Chimney saction
requires reconstruction in pavement surface types in order to correct the
probilem moted
Reconstruct Manhole_veg/gvl
= Based on the wisual interpretation of the MACP Inspector, the Manhole
Structure, (including wall and/or cone section} requires
reconstruction/replacement in grassy/vegetation surface types in order to
correct the problem noted. Conditions may incude collapsed Wall, Savers
Carrosion, Holes, or Cross Bores
Reconstriect Manhole_pave
=  Based on the visual interpretation of the MACF Inspector, the Manhole
Structure, (including wall and/or cone section) requires
recanstruction/replacemeant in pavement surface types in order to correct the
problem moted.. Conditions may inclede collapsed Wall, Severe Corrosion,
Holes, or Cross Bores
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Rehab I

Rehab OM

Rehab Motes

Appendix C— Q15 Data Dicticnary
Septembear 26, 2019

Hardware_Bolts/gaszket
= This field was created to guickly identify manholes with missing hardware or
gaskets. The rubber gasket or bolts were reported missing or damaged during
inspection.
Sealing Program
= Basad on the visual interpretation of the MACP Inspector, the Manhaole
structurs has evidence of widespread infiltration
Spray in Liner Candidata
=  Based on the visual interpretation of the MACP Inspector, the manhole
structure has ¥isual signs of corrosion from H25 or spalling brick material. This
Field quickly identifies manhaoles that may have corrosion issues.

Clean Manhole_Vactor
=  Based on the visual interpretation of the MACF Inspector, the manhole
structure has heavy ragging of sanitary debris or calcium deposits, debris on
bench or steps i.e. clothes, garbage, septic waste, 2t} and requires 3 High-
Pressure Vactor Truck to clean
Ramowva largs Debris
=  The manhole has large debris in the bottom of the structurs such as large rocis,
comstruction debris, bricks, unusual objects, silt bags, soil, concrete, or gravel
Flooding/Surcharge
= The marhole is actively surcharging sanitary sewags or has backup above the
crown of the pipe (note: for combined/sanitary structures only; doas not include
storm water structures with sumps}

Cther Chsarvations not applicable to the previous fields, such as manhole
chanmel repairs, or unusual observations.

Froblems_observed

o

Yes: Some type of structural or maintenance concern was reported in pravious Fields.
Used for report running and statistics

No: The visual interpretation of the MACP inspector did not obsenve any structural or
Maintenance concarn
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2. Structure Scoring
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The following fields are for the structure scores related to the COF, POF, and BRE.

Field Name

Azsetilh

Arcess_ Typs
‘Wall_Diameter
‘Wall_Material
Cutgoing_Pipe_Diameter
Cutgoing_Pipe_Depth

MH_Structural Condition
PAH_Year

COF
POF
BRE

Surface_Type

Diameterfating

DepthRating
SurfaceTypeRating
MearWaterRating

ConditionRating
MaterizlRating

SoilScors

Explanation

Format indicating utility and type with added numbers to creatz 3 unique (D for
each structure.

Type of structure only populated if an inspaction was completa.

Measure the diameter of the manhole structure observed during inspection
Structure wall material obs=rved during inspection such as concrate block, spray in
liner, stc.

Diameter in inches of the outgoing pipe observed, incoming pips diameter used if
outgoing data unavailable

Depth of the outgoing pipe observed, deepest invert in the structure given in
decimal feet, such as {4.7ft), incoming pipe diameter used if outgoing data
unavailabls

Good, fair, or poor as observed during inspection

Year the manhole was instzlled

Score from 1.00 to 5.00, with 1 being least critical, rating the importance of the
pipe to the system overall and the potential cost associated with repairor
replacemant

Spore from 1.00 to 5.00, with 1 being bast, rating the condition of the pips

POF x COF resulting in a score from 1 to 25, with 1 being the lowest risk
Description of the surface type observed during inspection [or zerial observations)
such as dirt/grass or asphalt.

Score from 1 to 5, with 1 being smaller diameters, us=d as a factor to calculate

L OF score abowe, based on the diamster of the outgoing pipe. Incoming pipe
diameter used if outgoing data unavailable.

Loore from 1 to 5, with 1 being most shallow, as a factor to calculate COF scora
abowve, basad on the depth of the cutgoing pipe. Incoming pipe diameter used if
outgoing data unavailable.

Score from 1to 5, with 1 being least expensive roadway, usad as a factor to
calculate COF soore above.

Spore of 1 or 5, with 5 being closast proximity to water, used as a factor to
calculate COF score above.

Spore from I to 5, with 1 being best abssrvad condition, used as a factor to
calculate POF score above

Soore from 1 to 5, with 5 being the least durable material.

Score from 1 to 3, with 1 being least corrosive and stable soils, used as a factor to
calculate POF score above.
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Field Mame

FALSYRA
Map_Unit_N

Appendix C— Q15 Data Dicticnary
Septembear 26, 2019

Explanation
Abbreviation for type of soil based on the US Department of Agriculture (USDA)
Matural Resources Consenvation Service (NRCS) maps

Type of soils based on the US department of Agriculture (USDA)

3. Pipe Master Database

The following fields are for the Pipe Inspections done by both HRC {for pipe information visible in the
manhales) and & CCTV Contractor.

Eield Name

Azzet (D

Install_Date
Install_Date Source
Survery_By 1
Certificate_Mumber_2
Date
Cardinal_Flow_Direction
Type

WS Structure D

U5 Diameter [N

U5 haterial

U5 Rim_to_lnwert FT
Traps

D5 Structure_|D

D5 _Diameter_IN

D5 _Material

D5 _Rim_to_Inwert FT

Crop_Present

Lowser_Drop_[nvert_FT

Drop_Type

Is_Flow_ Arrow Correct
Data_Collected

Comments

Explanation

The uniqus feature identification number.

Dretermined/Estimated date of installation of storm pipe

Method of verifying install date

From the MASSCO Version 7 manual.

From thie MASSC0 Version 7 manual.

Date of inspection

Primary direction of flow in the pips; M5.E,or'W

From thie MASSC0 Version 7 manual fisld for Pipe Uss.

The Aszet I of the upstream structurs

The diameter in inches of the pipe at the upstream structure

The type of material of the pipe as observed from the upstream structure
The distance, in feet, from the structure rim to the bottom invert of the pipe
If 3 trap exists, what kind: Elbow, Cover, Gate or Other

The Aszet ID of the downstream structure

The diameter in inches of the pipe at the downstream structure

The type of material of the pipe as observed from the downstream structure
The distance, in feet, from the structure rim to the bottom invert of the pipe
This is a Yas5/No indication of whether 2 second pipe, or drop pipe, is present,
which allows the flow to enter the structure closer to the bottom of the
structure

If a drop is present, this is the depth in fest from the rim to the bottom of the
drop pips

If a drop is present, this indicates if the pipe is inside the manhole or built into
the wall of the structure

¥es/No confimmed at time of inspection

This is a Yes/Mo indication of whether data was collectaed on the pipe.

This is a general comment field regarding any observations or issues not cowversd
by other data fields
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Field Name

Shape_Length

4. Pipe Scoring

Appendix C— Q15 Data Dicticnary
Septembear 26, 2019

Explanation

This is the actual length of the line ssgment in the softeare which reprasents tha

pipe

The following fields are for the Pipe scores relatad to the COF, POF, and BRE.

Field Mams
Bsetil 22
Diameater
Length

Material
Us Manhole_|D
05 _Mamhoie D

OM_SCORE
ST_SCORE
Up_Depth
Diown_Depth
COF

POF

BRE

Diamsatarfating

DepthRating

RoadRating

MearWatsrRating

MatarizlRating

Explanation

Format indicating wtility with added numbers to creats a unigus |10-for
each sewsrrun

Diametar of the pips observed.

Length of the pipe as drawn in G5, which could be inaccurate if the
locations of manholes are incorrect. May differs from Plan Length.
miaterial of pipe observed

The Asset |D of the upstream structure

The Asset [0 of the downstream structurs

Four digit or alpha-numeric NASSCO Operations & Maintenance score
based on telewvising observations, such as roots, dirt in pipe, minaral
deposits.

Four digit or alpha-numeric NASSCO structural score basad on
televising cheservations

Measuremant from rim to invert of the upstream manhale
Measuremeant from rim to invert of the downstream manhola

Score trom 100 to 500, with 1 being l=ast oritical, rating the
importance of the pipa to the system overall and the potential cost
azsociated with repair or replacement

Score from 1.00 to 5.00, with 1 being best, rating the condition of the
pipe

POF x COF resulting in a score from 1 to 25, with 1 being the lowest
risk

Score from 1to 5, with 1 being smaller diameters, usad as a factor to
calculate COF score above

Score trom 1 to 5, with 1 being most shallow, used as a factor to
calculate COF score above

Score from 1to 5, with 1 = uncertified/private road and 5 being
interstate freeway, used as = factor to calculats COF score above.
Score of 1 or 5, with 5 being closest proximity to water, used asa
factor to calculate COF score abowve.

Score from 1to 5, with 5 being the least durable material.
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Field Mame Explanation
] : Scors from 1to 3, with 1 being least corrosive and stable soils, used as
SoilRating

a factor to calculate POF score abowve.
Flaggad COF_Score  COF scorss that could not be determined wsing the COF model
Symbaol for type of soil based on the US Department of Agriculture

(USDA) Matural Resources Conservation Service {MRCE) maps

FAUSYM

Attached:

MASSCO Version 7.0.3 Training Manual Section 8 — Manhole Assessment Certification Progrom®, Part 2 —

MACP Inspection Form, Parts 1 through 16, poges §-22 to 8-33, pertaining to the numbered dats fields
{suchras *_35%) throughout the GIS database.

MASSCO Version 7.0.3 Training Manuwal, Appenrdix C, PACP Condition Groding System, pages C-1 to C-44,
partaining to the PACP defects and scoring.
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Stormwater Management Ordinance






ARTICLE ¥XX. — STODRMWATER MANAGEMENT

DIVISION X. — PURPOSES AND INTERPRETATION

Serc. XX - Purposes.

The purposas of this article shall be:

(=)

{b}

(d)

(e)

(f)
(E)

(R}

(i)
(i)
(k)
(1

To protact public health, safety, and welfare by reguiring stormwater management i.e. guantity
and guality enhancemsants, whenever site improvements or developmants are undertaken and
existing stormwater features are to be expanded, modified, or altered.

ic To protect the public health, safety, and welfare by protecting existing man-made or
natural stormwater management facilities.

To promote the minimization or degradation of water resources by reducing and/or avoiding
impacts an the hydrology of stormwater runoff.

To establish reguiations to prevent harmful effects of changes in the guantity and guality of
surface water discharge into water bodies that are in the City of Keego Harbor or in downstream
areas.

To protect homeowner/property owners from neighboring runoff.

To assure that stormwater runoff from development is controlled so that the water guality in
waterooursas, groundwater recharged by stormwater, and the habitat situated in areas
impacted by stormwater are protected, and that siltation and pollution are minimized to the
extent possible.

To provide for cost-effective and functionally-effective stormwater management, and to reduce
the need for future remedial projects.

To minimize soil erosion and sedimentation.
To enswre that all stormwater management facilities will be properly maintained.
To eliminate stormwatsr connections to the separated sanitary sewsr.

To recagnize private responsibility to incorporate stormwatsr management systems into the
early stages of site planning and design.

im} To assure compliance with state and federal law and regulations relating to water guality.

XX -

Construction of language.

The following rules of construction apply to the text of this article:

(a)
(&)

e}

Particulars provided by way of ilustration or snwmeration shall mot control general languags.

Ambiguities, if amy, shall be constreed liberally in favor of protecting natural [and and water
resources.

Words uzad in the present tense shall include the future, and words usad in the singular number
shall include the plural, and the plural the singular, unless the context clearly indicates the
contrary.



{d} Terms not specifically defined in this article shall have the meaning customarily assigned to
them.

2] Conzidering that stormwater management in many cases requires sophisticated enginsering
design and improvements, some of the terms of this article are complex in nature. Effort has
been mads to simplify terms to the extent the subject matter permits. In addition, assistance
and examples will be provided by or on behalf of the city as needed for the interpretation and
understanding of this article.

Sec. 21-202. - Abrogation and conflict of authority.

Mothing inthiz article shall be interpreted to conflict with present or future state statutes in the sames
subject matter. Conflicting provisions of this article shall be abrogated to the extent of the conflict. The

provisions of this article shall be comstrued, if possible, to be consistent with and in addition to relevant
state regulations and statutes.

Im their interpretation and application, the provizions of this article shall be held to be minimuum
reqguirements and shall be liberally construed in favor of achieving the ohjectives of this article, and shall
not be deemed a limitation or repeal of any other powers granted by state statutes.

This article is not intended to rep=al, abrogate or impair any existing eassments, covenants, or desd
rastrictioms. Howewer, where this article imposes greater rastrictions, the provisions of this articie shall

prevail. If there is another ordinance that is inconsistent, the terms of the ordinance that promotes the
objectives of this arficle to the greatest extent shall apply.

Lec. ¥, - Definitiom of terms.

The following terms, phrases, words and derivatives shall have the meaning defined below:

Accelergted soil erosion. The increased movement of soils that occurs as a result of the impact of
development upon the flow of stormwater.

BMF or best management proctice. BMPs are any structural, vegsetative or managerial practice usad
to treat, prevent or reduce water pollution. Such practices include temporary seeding on exposed =oils,
detention and retention basins for stormwater control, and scheduling the implementation of all BMPs to
ensure their effectivensss.

City. City of K=2ego Harbor.
City Cowncil. Keego Harbor City Council.
Conveyance focility. A storm drain, either open channel or pipe, as defined in this article.

Detention basin. A structurs or facility, natural or artificial, which stores stormwater on a temporany
basizs and releases it at 3 controlled rate. A detention basin may drain completely after a storm evant, or
it may be a pond with a fixed minimum water elevation betwasn runcff events.

Development. Any change in grade, impenvious surface areas, or land cover that tends to alter
stormmwater impacts on non-residential properties will be held to Oskland County Water Resources
Commissioner's Office (3OWRC) standards.

Diechaorge. Any addition or introduction of any pollutant, stormwater, or any other substance into
the stormwater system or into the groundwater tabls.



Disturbed area. An area of land subjected to development.

Ditch. Defined depression of land that transports and directs the flow of stormwater usually along
the side of 2 road.

Droinoge system. All fadlities, measuras, areas, and structures which serve to conwvay, catch, hald,
filter, store, and/or receive stormwater, either on a temporary or permanent basis.

Earth change. A human-made change in the natural cover or topography of land, including but not
limited to cut and fill activities, which may result in or contribute to soil erosion or sedimentation of
watercourses or wetlands.

Floodplain. The area of land typically adjacent to a continuous watercowrse that is covered
tempararily by water during given flood events recorded elevation per FEMA.

French drain. A below-ground drain consisting of a trench filled with gravel! to permit movement of
water through the gravel and into the ground. Perforated pipe may be usad to enhance the efficiency of
the system.

Grading plan. A sesled drawing or plan and sccompanying text prepared by a registered professional
engineer, surveyor or landscape architect which shows alterations of topography, alterations of
watercourses, flow directions of stormwater runcff, and proposed stormwater management and
measures, having as its purpose to ensure that the objectives of this article and the city's grading
ordinance [chapter 7.5 of the City Code} are met.

infiltrotion. The percolation of water into the ground, expressed in inches per hour.

Infiltrotion focility. A structure or designated ares which allows runoff to seep gradually into the
ground, e.g., French drains, seepage pits, infiltration trenches, dry well, or perforated pipe.

Maointenonce ogreement. A binding agreemeant that s=ts forth the terms, measures and conditions
for the maintenance of stormwater managemant systems and facilities.

Nanerosive velocity. Stormwater fiow rate/speed that does not cause accelerated soil erosion.

Offsite focility. All or part of a drainage system that is located partially or completely off the
development site for which it sarves.

Peak rate of discharge. The maximum rate of stormwater flow at a particular location following 3
storm event, as measured at a given point and time in cubic feet per second [cfs).

Person. Any individual, firm, partnership, association, corporation, company, or organization of any
kind including school districts and government agencies conducting operations within the city.

Plarming commission. Keego Harbor Planning Commission.
Ponding. Ponding is the unwanted pooling of water.

Private storm droin. A drainags system serving a platted subdivision or other development which has

been designed and constructed and accepted to be operated and maintained by the property owner,
business or homeowner's assaciation.

Public starm droin. A drainsge system serving 3 piatted subdivisicn or other development which has
been designed and constructed and accepted to be operated and maintained by the City of Keego Harbor.

Receiving body of water. Any watercourse or wetland into which stormwaters are directed, either
naturally or artificially.



Retention basin. & holding area for stormwater, either natural or manmade, which does not have an
outlet to adjoining wateroourses or wetlands. Water is remaoved from retention basins through infiltration
and/or evaporation processes, and retention basing may or may not have a permanent pool of water.

Runoff That part of precipitation which flows over the land.

Sediment. Mineral or organic particulate matter that has been remaoved from its site of arigin by the
processes of soil erosion, is in suspension in water, or is being transported.

Lite improvemesnt. Any change in grads, imperviocus surfacs ares, or land cover on the site that tends
to alter stormwater impacts. This term shall not inclede customary lawn maintenance or gardening.

Lail erosion. The wearing away of land by the action of wind, water, gravity or a combinaticn thersof.

Saoil erasion control megsures. A structure, facility, barrier, berm, process, vegetative cover, basin,
and, or other installations designed to control accelerated soil erosion. Temporary measures are installed
to control sail erosion during construction or until soiis in the contributing drainage ares are stabilized.
Permanent measuras remain after the project is completed.

Storoge focility. A basin, structure, or area, either natural or human made, which is capable of holding
stormwater for the purpose of controlling or eliminating discharge from the site.

Ltormwaoter discharge. The volume of water passing = given point at a given time exprassad in cubic
feet per second. Also referred to as "peak rate of discharge™.

Storm droir. A conduit, pipe, ditch, swale, natural channel or manmade struecture which sarves to
transport stormwatar runoff. Storm drains may be either enclosed or opamn.

Stormwoter monggement measure and focility. Any facility, structure, channel, area, process or
measure which serves to control stormwater runcff in accordance with the purposes and standards of
thiz article.

Stormwater monogement plan. Drawings and/or written information prepared by a registersd
profeszional enginesr or registered landscape architect which describe the way in which accelerated zoil
erosion andfor stormwater flows are proposed to be controlled, both during and after construction,
having as its purpose to ensure that the objectives of this article are met.

Stormwater momagement system. Entire existing or proposad stormwater conveyance and storage
facilities and all appurtenances thereto.

Swole. Defined contouwr of land with gradual slopes that transports and directs the flow of
stormwater. Also known as a shallow ditch. Genemally, a swale is located betwesn homes or throwsgh rear
yards and is not within a public easament.

Witercourse. Army natural or manmade waterway or other body of water having reasonably well-
defined bankz. Rivers, streams, creeks and brooks and channels, whether continually or intermittently
flowing, as well as lakes and ponds are watercourses for purposes of stormwater management.

Wiotershed., An area in which there iz 2 commaon receiving body of water into which stormwater
ultimately flows, otherwize known as a drainage area.

Wetlands. Land characterized by the presence of water at a frequency and duration sufficient to
support, and that under normal circumstances does support, wetland vegetation or aguatic life and is
commaonhy referred to as a bog, swamp or marsh, as defined by state law.



Sec. XX, — Standards for stormwater management plam approval.

All developments requiring a stormwater managament plan shall comply with the Oakland County Water
Resources Commissioner's Office stormwatar standards to prevent flooding and protect water guality.
The particular facilities and measures required on-site shall take into consideration the natural features,
wetlands, and watercourses on the site; the potential for on-site and off-site adverse stormwater impacts,
water pollution, and erosion; and the size of the site. Devalopments shall be held to OONRC Standards;
site improvements will require a grading plan and must comply with the following:

(o] Protecting existing stonmwater monagenent systems,

(1)

(2}

(3)
1)

(5)

&)

Matural drainage courses such as ditches, swales, streams, creeks, lakes, stc. shall be
protected from:

a. Increased discharge of pollutants or sedimantation;

b. Adverse impacts from increased water quantity or velocity;

:'I

Encroachments that could be otherwize avoided;
d. Improvements, such as enclosures, for purely assthetic reasons.

Existing stormwater management systems shall not be obstructed, blocked or their route
otherwise alterad without the submittal of 3 stormwater managament plan in accordance
with this article and thie approval granted by the City.

Regrading, such as cutting or filling, in a wetland is prohibited unless permitted by EGLE.

Regrading, such as cutting and filling, in a floodplain may be completed as long as a 1.1 cut
to fill ratioc is maintained and no adverse impact to the fleodplain is creatad. Regrading in
the floodplain requires approval from the Oty based on engineering reviaw and
administrative consent unless otherwise indicated.

Depositing soil, leaf, lawn, plant or other yard waste materials within an existing drainage
facility shall be strictly prohibitad.

All stormwater management plans shall first take into scocount axisting drainage and
stormwater facilities and preserve and protect these features.

{b} Discharge onto neighBaring property

(1)

(2]

(3)

Site drainage or discharge originating from one property (including filling low-lying areas)
is prohibited to flow onto another adjacent property, unless it is through an intended
stormwater conveyance path through a right-of-way (ROW), such as a ditch, or protected
by an easement, Increased site drainage must either be contained on site or drained to an
intendad conveyance path on the originating property,

Im the case of a wiolation, a solution shall be proposad by the discharging party within tan
{10] business days to resolve the issue. The solution must be agreed upon by both parties
and by the City for 2 resolution to occur. If an agreement is made, the discharging entity
will have thirty {30) business days to implement the solution and resolve the issue.

If any entity viclates this provision or an agreemsnt cannot be reachad, the Cioy will
determine and implement 2 solution. & lizn will be placed on the discharging party's



(<}

(d}

property for the cost of the solution. The property will be subject to a fine not exceeding
S500.00.

improving existing stormwater managament systems.

(1)

(2)

(3

()

(5)

Most existing stormwater conveyance paths, such as ditches and culverts, are located
within county drainage districts or the City s public road ROW. The responsibility for routine
maintenance (i.e., mowing, removing obstructions and debris, improving landscaping, atc.)
lizs with the adjacent property owner{s).

Under the provisions herein, property cwners adjacent to the stormwater faclity may
individually or in concert with other such property owners petition the ity to establish a
special assessment district (SAD) to evaluate, design, construct, administar, and finance an
improvement to a stormwater management facility. The SAD will be facilitated in
accordance with the provisions hersin, state law, and the City Charter. The benefiting
property. owners will be ass=ssed their portion of the project costs based on bensfit.
Typically, drainage area, percent imperviouws, capacity, or other means as determined by
the City are used to determine benefit. Tha City may elect to contribute to the project costs
baszed on 3 review of the petition and benefit to the City at large.

Improvements to existing stormwater managemsent systems can 2lso be petitionad through
the Oakland County Water Resources Drain Commissioner's Office in accordance with
Public Act 40 of 1956, the Drain Code of 1956, as set forth in MCL 280.1 et seq.

Historically, drainage ditches hawve been filled in or regraded without approval or withouwt
an alternative drainage path constructed. The City has the right to require that drainags
areas on or offsite be improved or restored as part of any site improvement or
development.

Dasign amd construction provisions for improving existing stormwatsr management
systems shall be as indicated hersin.

Ditches and driveway cuilverts.

(1)

(2}

(3)

It is recognizad that existing roadside ditchas and drivewsy cubrarts are an integral part of
the City's overall stormwater managament system and are important to loczl drainage
patterns.

Typically, maintenance of roadside ditches and driveway cubverts are the responsibility of
the adjacant property owner. As such the property owner is responsible for maintaining
the drainage pattern through these facilities, removing obstructions, mowing in the case of
a grassed ditch, and replacing or repairing these facilities if deteriorated or damagsd.

Showuld a property owner wish to modify or replace a driveway culvert, a plan meeting the
requirements of this article shall be prepared, submitted, and include the following specific
items:

a. Size and material of the culvert to be replaced and 2t least the next two (2) culverts
upstream and downstream from the subject propsriy.

b.  The existing and proposed inverts of the culvert to be replaced and at least the inverts
of the mearest two (2) upstream and downstream culverts and any other piping near
the proposed replacemsant.



c. Provisions for the replacement of the driveway including materials, cross sections,
constructicn reguirements, etc.

d. The existing and proposed width of the driveway and culvert.
2. [Details of any culvert 2nd treatments such as headwslls, end s=ctions, bar grates, etc.

(1) Should a property owner wish to enclase an existing ditch and/or swale, a plan meeting the
reguirements of this article shall be prepared and submitted and include the following
specific itams:

a. Size and material of the culvert to be installed and at Igast the next two (2) culverts
upstream and downstream from the subject property.

b. The proposed imverts of the culbvart to be installed and at least the inverts of the
mearest two (2] upstream and downstream culverts and any other piping near the
proposed replacement.

. A cross section of the ditch enclosure showing the existing ditch bottom, pipe invert,
bedding, backfill and at least six (5] inches of fall from the existing edge of the road to
2 swale over the top of the culvert.

d. Drainage calculations showing the proposzed culwert iz sized adequately to conwey the
upstraam drainage arsa.

2.  [Drainage calculations showing the downstream culbverts are sized adeguately to
conwvey the upstream drainage area.

f. Location and details of at l2ast two (2} inlets, catch basins or structures per property,
to receive and inlet surface drainage into piping.

5] Reguests for enclosing ditches shall not be granted unless it can be demonstrated that:

a. The proposed enclosure is sized accordingly and can be exxtended for a future storm
sEwar;

b. The enclosure will not affect the subsurface drainage for the adjacent roadways; and
c.  Surrounding properties will not adversely be affected.

(e] All design, constructicn and maintenance costs for driveway culverts and ditch enclosures
will be the responsibility of the adjacent property owner. The City may request a sursty
bond or escrow deposit be placed with the City to gusrantee the completion of the project.

(7} I a City-initiated roadway or drainage project requires the cleaning or repairing of a
driveway culwvert or ditch enclosure the City shall cause said cleaning, repair or endlosure to
be done at the project's cost. All other cleaning or repairing to maintain flow shall be
completed by the property owner or at the City's request in accordance with the provisions
herein. Failure to comply with the City's request may result in the Gty completing the
project. Costs will be assessed to the adjacent property owner|s) and a lien placed on the
property if payment is not received.

le) Zoil erosion control

(1} Cutting, filling and grading shall conform with the requiremeants of the grading ordinance
and the =il erosion control permit issued by the Oakland County Water Resources Dirain
Commissioner's Office.



(2)

(3

(4]

(5

(&)

(7)

(&)

12

All development and other earth changes shall be designed, constructed, and completed in
such 3@ manner that the exposad area of any disturbed fand is limited to the shortest
practical period of time. Proposzad srosion contral measures shall be submitted to the City
of Keego Harbor for determination that such measures comply with the City of Kesgo
Harbor regulations in the Zoning Ordinance that require property owners to obiain a
grading permit, if relevant.

Approved soil erosion control measures shall be installed and maintained betwesn the
disturbed area and any down gradient watercourses (including rivers, streams, creeks,
lakes, ponds, and other watercourses), wetlands, roadways, and property lines.

Sadiment resulting from accelerated soil erosion shall be removed from runoff water
before it leaves the zite of the developmsant.

Temporary and permanent 50il measures designed and constructed for the conveyance of
water around, through, or away from the development or sarth changs arsa shall be
designad to limit the water flow to 8 nonerosive velocity.

Temporary soil erosion control measures shall be remowved after permanent soil erosion
control measures have been implemented and stabilized. All developmentz and earth
chiamge ar=as shall be stabilized with permansnt erosion control measures.

If inland lakes, ponds, rivers, cresks, wetlands, streams or other watercoursas are located
on or near the site, measuras which trap sediment shall be provided. Straw bale berms may
be used as temporary stormwater diversion structures but will not be considered sufficient
by themselves for trapping sediment on-site. The use of temporary sadiment basins,
sediment traps, filter fabric, and rock filters in lieu of straw bale berms shall be employed
as reguired as part of a permit. Other measures may be requirad if reasonably determinad
to ba necessary to protect a3 watercourss or wetland.

When it is not possible to permanently stabilize a disturbed area after an earth change has
besn completed or where significant earth change activity ceases, temporary soil erosion
control measures shall be implemented within two {2} calendar days.

Permanant soil erosion control measuras for all slopes, channels, ditches, ar any disturbed
land arez shall be completed within fifteen {15) calendar days after final grading or the final
earth changs has been completed. All temporary s0il measures shall be maintained wntil
permanent soil measures are implemented and stabilized.

(10} Vegetated filter strips, twenty-five {25} feet in width, shall be created or retained along the

edges of zll lakes, cresks, streams, and other watercourses. &z part of permit approval, the
width of a particular filter strip may be reduced to the extent it is demonstrated that a
portion of the width will serve no wuseful function, =.g., to the extent the grade is such that
water flow will be away from the watercourse and the filter strip does not serve to protect
wildlife habitat or othar useful function.

(11} The city shall have the authority to issus stop-work orders for failure to comply with the

requirarments of this section, provided a proprietor shall be entitled to a hearing before the
chief building inspector or his designes within three (3] business days to determine
whether the stop-work order shall continus.



Appendix D
City Planning Maps
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Legend

~ Beechmont Phase 1 Drain
~~Keego Harbor Phase 1 Drain
~~Schmid Drain Branch A
~~Schmid Drain Branch B
~Schmid Drain Branch D
Keego Harbor

= Drainage_Districts

» Discharge

= MS4 Qutfalls

= Qutfalls

e Leech Basins
 Structures

~ Pipes

= Culvert Ends

—Culverts

Road Commission

» Structures

—~ Pipes
OCWRC

- Structures

~ Pipes
Private_Keego Harbor

- Structures

~ Pipes
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COMNSULTING ENGIMEERS 3 HCE 1915 PHOME: 2452525300
WEBSITE: Aroangroom

Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Digte: September 30, 2019

Subject I3 Kenrick Street Drainage lesues HEC Job Mo, 20130735

The foflowing memorandum has been developed for the purposes of documenfing percenved surface watsr ponding and
drainage issues in the oy, providing concepiual recommendadions for improvements, and developing budgstary costs for
inchuzion in the ofty’s stormwater systam capital improvement plan. This analysis s cursory i nature and will regquwire mons
detaiied design, survey, amd geolechnical mwvestigafion fo sufficiently address the concems presented. The
recommendations provided shall i no way constifiute complete remediation of surface watsr ponding and drainage issues
described

Background
» Residents at 2140 Brock Sireet and 3201 Kennck Street complained of standing water on the south side of Kenrick
which they daim ars duge fo the east end culvert being buried or collapsed.
» Rezidents alzo indicaie that waler ponds in the deiveways on the norh side of Kenrick Sireet at 2140 Brock Sirest
during rain events.
o Residents stated that this was worsened when the City filled the ditch in the right-of-way with gravel about
10 years ago af the comer of Kenrick and Brock.
s Flevationz of the City sfreets and sfructures were collected from a Lidar Scan in March of 2017,

Site Viait Motes (Apnl 3, 2019 and May 3, 20189)

s Aithe ime of the field imvestigation on Aprl 5, 2019, there was no eianding water in the front yards of the homes
o the north side of Kenrick Strest
= During a field vizit again on May 3, 2015
o There was standing water in the driveways of 2141 Willow Beach and 2140 Brock Strest on the north
side of Kenrick Strest.
o The culvert at 3185 Kenrick Sireet on the zcuth side of Kenrick Strest was completed filled with debris
and the water upziream of the culvert was stagnant.
o The homeowner at 32431 Kenrick Street, on the south side of Kennck, placed a sand berm along their
fence io keep the storm wabter from draiming into their yard,

¢ When walking along the exient of the culvert in front of 3185 Kenrick, 3175 Kenrick, and 3165 Kennck, HRC staff
wiere unable to find an outhed point.

o This cutlet point may be buried, rot allowing the water to discharge info Dollar Lake.
o These properfies have recenily repaved their driveways which may have confributed fo the blockage of

drainage.
= |t appears that the elevations of the front yards are close in elevaiion o the wetland arca off of Dollar Lake.
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Based on discussions with the City, it has been suggested that g culvert be installed in betwesn the driveways of
2141 Willow Beach and 2140 Brock Sireet that crosses under Kenrick Strest into the culvert on the south side of
Kennick in front of 3201 Kenrick Street |, in order to discharge to Doliar Lake.

Many of the properties along this road are below the road grade, 50 propery maintaining the ditches and culverts
along Kenrck Strest o the proper elevation is crifical to prevent runoff from the road into properties.

Recommendations

Regrade existing ditches to make them maore defined and deeper io promote possiive drainage to Dodar Lake
Siabilize the sides of difches with riprap and native vegelation to absorb some of the runofi from the road,
eapecially in front of 3201 Kenrick Strest since tie properly fence is 5o close to the edge of road.
The end section of the culvert in front of 3185, 3173, and 3165 Kenrick Strest should be cleared from debris and
located.

o WRE did not clean cut this culvert becauss the driveway was new and they did not want o cawse any

sinkholes if the culvert was in poor condition

The projected cost for this is estimated io be approximately 515,000 to 520 000,

Some recommendafions o the homeowners o address the drainage iszues in their driveway:

Regrade and repave the driveways s0 they slope towards the road or adjacent to the driveway.

Inztall an asphalt wedge at the end of the drivewaoys to keep water from pooling on the drivewsy.

Plant =ait folerant, native vegetafion adjacent to the diveways so the plants can absorb some of the runoff from
the driveways.

Attachmenis

Pictures from the site visits
Site elevation map from the Lidar data collected in 2017 and site plan with notations
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3201 Kenrick Street

Subject: Drainage lzsue Pictures HEC Job Mo, 20130735
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Photo taken by HRC =&f on May 3, 2019 of clogged culveri infet and siagnate water at 3165 Kenrick Sireet.
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image taken by HRC staff on May 3, 2019 of slanding water at driveways of 2141 Willow Beach Strest and 2140 Brock Strest.
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Image taken by HRC staff on May 3, 2049 of the heaved culvert at 3201 Kenrick and the locafion where the homeowemer of 3201
Kennck placed a zand berm to prevent roadway runcff from draining to thelr property.
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Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Date: Movember 4, 2015

Subject Brock Street Drainage Issues HEC Job Mo, 20130735

The foflowing memorandum has been developed for the purposes of documenfing percenved surface watsr ponding and
drainage issues in the oy, providing concepiual recommendadions for improvements, and developing budgstary costs for
inchusion in the ofty’s stormwater systam capital improvement plan. This analysis s cursory i nature and will regquie more
detaiied design, survey, amd geolechnical mwvestigafion fo sufficiently address the concems presented. The
recommendations provided shall i no way constifiute complete remediation of surface watsr ponding and drainage issues
described

Background

s Brock Sfreet has a history of having standing water on the road.
o Homeowners that ive on Brock Street have previously made complainis due to the standing water and
the poor road condition.
=  The road has been patched and cracks have been sealed several imes throughout the years.
The canal afso has a history of high water levels and eroding embankments tat may lead to the encroaching
water levels.
o Efforis are currently being made to address the canal issues
= Elevations of the City sfreets and structures were collected from a Lidar Scan in March of 2017,

Site Visit Notes (April 5, 2019)

= n Aprl 5, 2019, the zite was visited following a perod of heavy raine and standing water was chaerved on the
road. The wet area measured about 12 fect by & fest and was centered on the north side of Brock Strest
o There was alzo evidence of an area of standing water that crosses the enfire roadway. Thiz area
measured about 20 feet by 40 fest and was centered on the north side of Brock Street
»  To assistin preventing water #om the canal from backing up into the roadway, Corey Mills with e Cily's DPW
made a small bermi on the north side of the road, however, trenches were dug by others through the berm from
the roadway to the canal.
*  The road elevation looks io.be very closs to the elevation of the water level in the canal.
o Itwas mentioned that the canal water level is sbout 1 foot lower than what it is normally.
= The pavement near the low arcea of the road appears to have been replaced more recantly.
o This newer portion of pavement exdends about 100 feet to the east of the fow point and just around the
bend on the road to the west of the low point.
s  Soil erosion and sedimentation control along the canal does not appear to be effective and is crucial for this area.
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o Aswater levels rize, erosion i more prone to occuming.
o oince the noad is 20 close o the shoreline, olay and dirt under the road may be washing away cousing
the road to sink lower. Siabilization will 2ssist in addressing this issue.
» A Welland Delinestion Study was completed with a site wisit taking place on September 13, 2019, identifying
wietlands surrounding the canal a2 shiown in the attached map. The full report iz included with the City's Siormaater
Azzet Management Plan.

Recommendations

s Opiion 1.
o Raise the road elevation in the low-lying area.
o Check ground water level and install pumping manhole in road ROV where rainwater is prone to ponding
i pump water from: MH fo canal.
o Install 3 12-inch concrete storm pipe from pumping MH fo a caich bazin in front of 3119 Brock Sirest
o Install 8 & finger drain from the caich basin.
o Ensure the banks on the south side of the canal are siabilized with diverse, native vegetafion appropriate

for wet areas.
o The projected cost for this solution is esimated to be around $45,000 - §50,000.
s Option 2;
o Abandon Brock Street at the empty kot between 3103 and 3115 Brock Sireet to the turn in the road.
= Thiz allows mest of the rezidentz on Brock to =il have access to thelr driveways.
= |eaving a small 2ection dose to the road ROW for 3110 Brock 5t to access their driveway.
o Fillin thiz area of Brock Sfreet with pervicus materal such as grazs or weliand planis & ensure the banks
on the south zide of the canal are stabdized with diverse, native vegelation appropriate for wet areaz
o The projected cost for this solution is estimated to be around $43,000 - 550,000
s Option 3
o Raize the road elevation in the low-lying area.
o Install iered oeogrid base seclion where nesded to stabilize subgrade.
o Install Shoresox™ erozion control containment fabric S60-f along the south side of the canal (===
attached brochure or similar 2lope siabilization product design].
= Additional slope stabilization details are attached as well.
o Plant diverse, native vepgetafion sppropriate for wet arcas on top of the fabric,
o The projected cost for this iz estimated 1o be around $85,000 - $70,000.
»  {otion 4
o Raize the mad devation in area prone to ficoding. Replace the asphait with a permeable asphalt
pavement on Brock Sireet to mitigate the runcff water white also keeping waker from ponding in the road.
Since this is a low-volume road, durability will b= less of a concem [(2ee atiached brochurs).
o Ensure the bankzs on the zouth side of the canal are =iabiized with diverse, native vegeiation appropriate
for wet arcas.
o The projected cost for thiz is estimated to be around $200,000 and a $1 000'year maintenance cost of
vactoring the pavement.

Attachments

Pictures from the site visits

Site overview identifying the low points using elevation from the Lidar data collected in 2047
Wetiand Delineaticn map

Porous Pavement & ShoreSox Ercsion Control facizhest

Site cverview with markups for each recommended opfion
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Brock Street

Subject Drainage lssue Pictures HRC Job Mo. 20130735

Site photos faken by HRC staff on Apal 5, 2013 of the wef road and shoreline erosion giong Brock Street
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August 2018 Google strest view image of low-lying area in front of 3113 Brock Sireet that experiences frequent watsr ponding.
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BRDK STREET DRAINAGE
RECOMMENDATIONS
Option 1: Pumping Storm Drain

Pum F}I water from
MH to canal
i . Install 6"
e | '_‘."I F '|||'-I:i.- =5 : - : . Ton e
I.rlf'-c?ul 5‘_..:|__=?Lr;....1;:_ g Install 12-inch Finger Drain
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Concrete Stm Pipe







BROCK STREET DRAINAGE
RECOMMENDATIONS
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BROCK STREET DRAINAGE
RECOMMENDATIONS
Option 3: ShoreSox™ Erosion Control
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BROCK STREET DRAINAGE
RECOMMENDATIONS
Option 4: Permeable Pavement

Install Permeable

Asphalt Pavement
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Erosion Control

™

Product and Erosion Control Knowledge From:

Lake and Wetland Management Inc.

Toll Free: (BE5) 888 — 500X (7655}
www_shoresox.com - info@shoresox.com
Taoll Free: [855) 888 — LAKE (5253}

wanw lakeandwetland.com - office@laksandwetland.com



The Problem: Soil Erosion

Ower many decades, hillside erosion and the erosion of shorelines around our lakes, rivers, streams and
aceans has led to severely degraded waterways and aquatic ecosystems, loss of profitable agricultural
land and decreased water guality. The natursl vegetation that once held the soil in-place is being lost,
impacted by increased residential development, urban expansion, farming practices, and increazed
human activities on lakes, rivers and streams. Mormally, vegetation provides a natural filtration effect
that mitigates the welocity at which sediment can be carried to bodies of water, thereby protecting
sharelines from erosion.  And without vegstation that natural
filtration system becomes ineffective.

Absent of healthy shorelines, poliutants such as nitrates,
phosphates and other =oluble and particulate matter are often
able to flow into bodiss of water unrestricted, filling them with
silt, particulate matter and chemical contaminants. In fact,
sediment accounts for more than two-thirds of all pollutants
entering U5 waterways. Studies estimate that the UE_is losing
soil 2t 2 rate that is L0 times faster than the rate of natural
replenishment.

The combination of nutrients and particulate matter loading results in increased algas growth, starving
the water of oxygen and allowing invasive species to flourish. This leads to an unhealthy body of water
that not only destroys naturally occurring aguatic ecosystems, but also disrupts recreation and other
uzes of these altered bodiss of water.

The Cost of Erosion

Erosion has a number of detrimental effects on the land and our economy. As sediment is lost to the
bodi=s of water, aguatic habitats are impacted; degrading the natural environment, including fish,
native aguatic plants, birds and waterfowl. This also reduces popular recreational opportunities such as
fishing and hunting. Additionally, araskle land iz reduced and water guality is affected. This has direct
and measurable economic impact measuring in the tens of billions of dollars (USDA&, 2002). As stewards
of these sensitive environments, it is our obligation to protect and preserve them for 2ach other and for
future gensrations.

The Shoresox Story

Founder, Daniel Schaaf, knew the problem of erosion coulbd be solved in an environmentally responsible
wiay. Hisinterest in finding natural methods to deal with shoreline erosion quickly became his pazssion.
Thus, the development of Shoresox began.

The search for an effective and envircnmentally responsible solution to shorsline erosion included
research and development activities completed in compliance and coordination with offices of the
Department of Natural Resources, Watershed Cistricts and Land and Water Offices. Ower an 11-year
period, research, product development and field-testing took place, with one objective_. Find natural,
degradable materials and product configurations that would not only halt and reverse shorzline erosion,
but would completely conform to the guidelines of state and local governing agencies.

Daniel was wery interested in providing a product that could be filled with unused plant materials that
are native to the area. Originally, the material used to fill Shoresox was cornstalks. What was once
discarded and plowed into the earth could now be harvested, processed and sold. Continuing in that
same spirit today, Shoresox is filled with locally-sourced agricultural products and organic materials.



Erosion Control Best Management Practices (BMPs)

The primary goal of an erosion control device is to immediately arrest sediment loss. When evaluating
erosion control solutions there are a number of key factors to consider, including whether or not a given
solution will support the long-term establishmeant of proper upland ard aguatic vegetation. For millions
of years, proper vagetation development has been nature’s most effective solution for erosion contraol.

The erosion control industry promotes a s=t of generally-accepted guidelines and considerations based
an these factors, called Best Management Practices or BWPs. Today, most soverning 2gencies and
municipalities have formalizad BMPs that must be adhered to whanever conducting erosion
management or restoration activities, or to mitizate the risk of erosion during construction or related
activities.

While not all-encompassing, consider these typical erosion control BMPs [taken from a formal BMP
manual):

Preserve existing vegetation.

Divert upland run-off around exposed soil.

1.

2

3. Seed/mulch/cover bare soil immediately.

4, Use sediment barriers to trap soil in run-off.
5.

Protect slopes and channsls from gullying.

il

Install sediment traps and settling basins.

o

Preserve vegetation near all waterways.

Additionally, when considering bicenginesred erosion controd solutions:

8. The erosion controd device must provide strensth and integrity to support newly established
yegetation.

9. The device must wick and retain water and nutrients to effectively support the health of newly
establizhed vegetation.

10. The device must provide safe ingress and egress zones for wildlife and aguatic life.

11, The device must contaim appropriate organic material to provide safe and effective
biodegradability, without causing additionzl contamination to nearby watenways.

12. The device must provide filtration of unwanted nutrients and pollutants in order to protect the
water quality.

From a structural durability perspective, an important consideration is the mechanizm by which the
erosion control device is secured to the earth, Devices must have secure attachments, and should
imclude means to apply or add tension to the system, a5 necessary, in the event the device setties.
Devices that do not allow pericdic re-tensioning may settle prematurely, causing newly developed roots
and plants to tear or separate from the device.

Finally, during these challenging economic times, we must also sesk to maximize the cost-effectiveness
of available erosion control solutions. Following the practices mentioned above can provide beautiful
environmental restoration, without costly replacement or maintenance.



The Shoresox Brand Advantage

Shoresox is an innovative, fully-degradable erosion control solution that arrests hillsids and shorsline
erosion immediately while providing a foundation for vegetative restoration. By comparison to
competitive products, 3horesox contzins a number of un-paralleled key design features and benefits.

Containment Unit Design

The patented Shoresox containment system is made from a combination of biodegradable burlap fabric
and heawvy-duty, photodegradable mesh. This combination provides excellant water-retention
properties as well as outstanding durability. The full degradation period is greater than five years,
allowing ample time for vagetation to dewvelop strong and secure root systems.

Subsurface Anchoring System

The patented Shoresox sub-zurface anchoring system securely attaches the containment wnit directly to
the firm sail of the intact shoreline or hillside. Competitive shoreline products are typically fastened to
the less-stable, water-saturated shore bottom, subjecting the fastening system to the forces of wawve
action, wind and ice-heaving, potentially loos=ning and destabilizing the product.

Safety

The patented sub-surface staking system used by Shoresox not only provides an exceptional means of
securing the product to the sarth, it also provides unmatched safety since thers are no exposad stakes
to pose a risk to humans and animals.

Ease-of-Use
Shaoresox is simple to use and can be installed by almaost anyons, without complex, destructive and
costly equipment or machinery. Using common hand-tools, installation is completed as follows:

1. Place and partizally secure the empity Shoresox contzinment system in its intended location.

2. Fill the comtainment system with locally-grown organic material.

3. Roll the Shoresox fabric ower the organic filling to completely enclose the material.

4 Secwre Shorescx to the firm soil of the shoreline or hiliside using the patented anchoring system.




Shoresox Value

Value and Flexibility

Shoresox maximizes overall value by delivering 2 high-guzlity, flexible and cost-effective solution.

* A zingle Shoresox containment system provides the flexibility to cower an eroded area with a
height ranging from just a few inches [~10 - 15 cm} up to approximately four feet {~1.2 m).
Competitive products must be stacked in rows, or tiers, to achisve the same maximum level of
cowerage. Stacking multiplies the amount of produect needed, leading to increased project cost.

*  The cost of the Shoresox staking system is included in our product pricing, whereas many
competitive products force you to purchase separate fastening systems to secure the product.

*  The Shoresox containment system is shipped empty, providing significant transportation savings
over our competitors. During installation, Shoresox is filled with locally-sourced organic materials.

These organic matenals may either be baled or loose, and either frash or in 2 state of
decompaosition when used. Recommended filling materials include: oat straw, pine straw, barley

straw, compactable [fertilizer-fres] vegetation compost, stc,

Revegetation, Filtration and Buffering

Once filled and secured, native vegetation [upland and aguatic plants) can be planted through the mash
and fabric layers. And immediately after installation, Shoresox begins filtering and buffering run-off
wiater, removing harmful contaminants and benefiting waterways and ecosystems. Shoresox can be
uzed in conjunction with “hard-armaoring” systems, such as stone rip-rapping, to provide this important
advantage.

Shaoreszox is 2 modular gystem and is available in thres different lengths, making it easy for customers to
meet their projects’ unigue desizn needs. All containment systems have a width of 54 inches,
effectively providing up to 4 square feet of cowerags per linear foot of product.

Length Weight* Ship. Wt.*
{Lin. Feet] {Pounds) {Pounds)
25 10.1 303
50 20.3 53.7
100 40.6 107.3

* Approximate weight of one unfilied Shoresox containment system, not induding staking system components.

* Approximate shipping weight of one complete Shoresox system. Each complete system indudes one
containment system plus the anchoring system for securing the containment system to the ground {stakes plus
rope). Actual weight may vary. Organic filling material, installation tools are not induded.

Product Patent: Shoresox

A copy of the patent can be found in Appendix & The patent registration was filed in March, 2009, and
grantad in December, 2011, The major claims of the patent define the use of an open or bag system to
protect shorelines or hillsides from erosion. The patent also protects the use of the unigus rope and
staking system developed by Daniel Schaaf. This patent is specific to the area of erosion controd and
broad im its scope of application in that arsa. US Patent No. 8,070,287 B2. Date of Patent: December 6,

2011,



Traditional Shoreline Erosion Control Products

Miore detailed understanding of the detrimental effects of soil erosion on our economy and ecosystams
has spawned a vast market for erosion control produces. The wide range of products spans across
multiple lavels of application, cost and effectivensss. The traditional products that most clossly
compete with Shoresox include coconut coir {fiber) logs, wattles, geotextile socks, stone rip-rap and
stone gabion walls.
ex” Bloc: A product of the American Excelsior company, the Curlex®
Bloc is comstructed of a geotextile fabric bag pre-filled with asp=n wood
fibers. The unit is placed into position and staked into the shore bed using
stakes and rope.
Curlex™ Blocs are currently avzilable in 4’ and &' lengths and weigh between
14— 18 pounds per linsar foot.

Coconut “Coir” Logs: Coir fiber, fashioned into logs or blocks, is used based
cn the theory that it helps native plants grow and stabilize stream banks,
slopes, wetlands, and hillside soils for long term erosion control.. These pre-
filled units are placed into position and staked into the shore bed or hillside
using stakes and ropes.

Coir logs are typiczlly available in 10 — 20¥ lengths and weigh betesen

2 — 20 pounds per linear foot, depending on the density of the material.

Geotextile Socks: Socks [tubes) of geotextile fabric are filled with materials
such as sediment, soil, natural fibers, etc. They are availabls in both pre-
filled 2nd un-filled variations. Once filled, the units are placed into position
and staksd into the shore bed or hillside using only stakes.

Geotextile socks are availablzs in a variety of lznsths, induding long,
continuous lengths, and typically weigh betwesn 7 — 19 pounds per limear
foot, depending on diameter and filling material.

Straw Watthes: Wattles are open-mesh tubes filled with straw or compost.
They are similar in design to coir logs, althoush they are much lighter and
degrade more guickly than coir. Wattles are most often used along the
contours of newly constructed or disturbed slopes to provide sedimant loss
control.

Wattles are availabla in variety of lengths, including long, continuouws
lznzths, and typically weigh between 1.5 — 2 pounds per lin=ar foot.

Stone Rip-Rap: Stone is one of the commaon methods used in attempts to
control erosion along lakes, rivers and cc=ans. Typically, a geotextile fabric

iz first laid along the shoreline and then coverad with stones or boulders.

Rip-rap installations are always custom-built, extremely labor-intensive, and
mast often necessitate the use of heavy eguipment.

Stone Gabion Walls: Gabions are made by fashioning wire mesh
“container” structures and then filling the containers with small to medium-
sized stones. Many containers are usually necessary to complets a project.
Stone gabion installations are always custom-built, extremely labor-
intensive, and oftan necessitate the use of heawy equipmeant.




Competitive Landscape: Shoreline and Hillside Ergsion Control Products

We at Shoresox find curselves with a strong competitive advantage among erosion control solution
providers. While a number of "traditional” erasion control products exist on the market, none of them
are as unigusly-suited to meet the neads and challenges of erosion control instaliers. Smply put,
Shaoresow addresses virtually every drawback and challengs associated with wsing traditional products.
Shoresox provides a safe, effective, durable, easy-to-uss, visually appealing and cost-effective solution.
Ewen in comparison to our closest competitors, the unigue features and benefits of the Shoresox system
remain unrivaled.

*  Whera heawy, traditional products necessitate the use of costly and destructive equipment during
imstallation, Shoresox providas a light-weight, portable and =asy-to-use solution. &nd because no
heawy equipment is needed, there is no coliatersl damage to the surrounding [zndscape and
EnVironment.

*  Where the semi-rigid, traditional products are challenged to follow the contours of the =arth,
Shoresox provides a fully-flexible solution, easily contouring around tight curves, trees and
boulders.

*  When the substantial weight of traditional products also means substantial transportation costs,
the light-weight Shoresox system can be shipped for a fraction of the cost.

*  Whera multiple “tiers” of traditional products ara needed to provids substantial vertical coverage
[thersby multiplying project costs], Shoreésox provides a solution with up to four square feet of
coverage per linear foot of length.

' Where traditional anchoring systems [attached to the shore “bed”) can fail due to exposure to the
physical forces of nature (wave action, ice-heaving, etc ], the patented Shoresox anchoring system
iz attached abowe the wateriing, to the firm shore “bank,” easily resisting nature’s forces,

*  Where the traditional anchoring systems utilize unsightly and dangerous exposed stakes, the
Shoresox "subsurface” anchoring system is below-grade, and is Safe, Secure and Cut-Cf-Sight!

*  While traditional products provide fimited or no benefits for re-wegstation and run-off filtration,
Shaoresow has successfully, and repestedly, demaonstrated its ability to do both.

*  Becawse Shoresox is shipped empty and filled with locally-sourced organic material, it supports the
income stream for local farmers and eliminates the use of potentially invasive coconut coir fiber.

Mot only does Shoresox beat traditional products in terms of safety, functionality, eas=-of-uze and
durability, we also stack-up as one of the most value-packed products on the market. Shoresox is
significantly less expensive than compstitive products, especially when the comparizon is bazed upon
total available coverages.

Shoresox provides up to four square feet of coverage per linear foot of product. It takes two or three
tiers of our competitors' products to provide the same level of coverage. And because erosion comtrol
devices ara =old by the linear foot, creating tiers multiplies the cost of the project.

Cur pricing is also in stark contrast to the cost of other common “Rard-armoring” solutions, such as rip-
rapping. Typical rip-rapping installations cost 575 - 5130 per linear foot, and obtaining rip-rapping
installation permits from the DNR/DEP iz become increasingly difficult. & number of other hard-
armaring soluticns are available, with some costing hundreds of dollars per linear foot. Considering all
of the benefits of the Shoresox system, including our exceptional pricing, $horesox provides the most
value of any product on the market.



Shoresox vs. the Competition

The following table provides a straight-forward comparison between Shoresox and the closest
competitive products. The comparison criteria reflect the important considerations and Best
Management Practices associatad with the erosion controd industry.

Comparison Criteria Shoresox ﬂJHT::ﬁ Coir Logs GE;t;:tile “Si:_n::P GSE“
Subsurface anchoring Yes Mo No Mo M/a M/A
Attaches to firm shore bank Yes No Mo Mo Mo Mo

q_'D.egrad-able Yes Yas Yes Mo Mo Mo
Supports re-vegetation Yes Yes Maybe Maybe Mo Mo
Filters & buffers run-off Yes Maybe Mo Ma g [a] Mo
Lightweight construction Yes Mo MNo hWaybs [y L] Mo
Broad single unit coverage Yes Mo Mo Mo Yes Yas
Shipped empty Yes Mo MNa Maybsa Mo Nao
Filled with lacal material Yes Mo Nao hMaybs aybe Maybe
Heawy eguipment nesded Mo Yes Yes Yes Yes Yas
Resists forces of naturs Yes Mo Mo Mo Maybe Maybe

Key Client Base

General Contractors: Any construction firms that are involved with significant earth work use erosion
control systems during the construction phase. And if any amount of shoreline iz impacted or involved,
they will be reguired to restore the shorsline to an acceptable level so that natural wvegetation re-growth

is possible.

Enwironmental Contractors: These companies source materials to be used for shoreline restoration
after a project is finished. These projects often can require thousands of feet of shoreline restoration.

Landscape Contractors: Theses contractors will be imvolved with shoreline projects when their clients

hawve watarfront propertiss.

Golf Course Superintendenits: Golf courses often hawve significant lengths of shoreline that are highly
susceptible to erosion, particularly given the amount of water applied for turf maintenance. They are
also keenly interested in maintaining shorelines that conform to the surrounding landscape and allow

natural vegetation to guard against erosion.

Home Owners: Residential properties that have shorelines, in many cases, are devoid of buffer zones
that help protect against erosion. Maost watershed districks are now requiring increased efforts by

shorsling property owners to mitigate erosion and make efforts to re-introduce native plants.
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Porous pavement, an alternative to conventional
impervious pavement, has many water quality
benefits such as storm water infiliration and ground
water recharge. Porous asphalt and pervious concrete
are two types of porous pavement which have been
installed locally.

Considerations:

» Suitable in areas with high soil permeability of
3" /hr. or more, a slope of 3% orless and 3° or more
above high water table.

* Ideal for areas with low volume or overflow
parking.

» The additional cost of porous pavement installation W Clson Park
can be offset by a reduction in storm water piping,

structures, and detention basin required for

conventional pavement.

+ Maintenance costs for porous pavement can be 30%

less expensive than conventional pavement.

* Detailed specifications on soil erosion, sediment

control and system installation, as well as thorough

construction oversight are necessary for proper

performance and reduced risk of failure:

Porous Pavement

Olson Park
Location: Pontiac Trail and Dhu Varren Rd.

Ann Arbor l : i
Engineer: Avers, Lewis Norris & May, Inc. '--|1_-_=I- -
Size: 6400 SF E{i[;lrff} .
Installation Date:  2003-04 T T i 1
Material: Hastings Checker Block Pavers ] [E ”ﬁ-ﬁj
Installation Cost: ﬂ;ﬁ.ﬁﬂ,ﬁFﬁEufmdmg materials and [;-,JI AT b
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r F r r

Topaoi'soeding
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Haglingsd Chacher Block Paees
with rginfor o wire mesh

2" S g

i
Tunable compactsd base

Office of the Washtenaw Counby Drain Commissioner; Janis Bobrin. Funded by the United States
Environmental Proteclion Agency; administered by the Michizan Department of Environmental Cuality.

jﬂ“-‘-
e

For miore tnformation, contact Harmyr Shechan at (7342325551
W awashienaw org ' gpvernmend/dram_comandssioner’de_Bd haml
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University of Michigan W-16 Parking Lot

Location: Thompson 5t, Madison St. & Packard 5t
Arn Arbor
Credit: University of Michigan Plant Services Division
Size: 1533 5¥
Installation Date: 2002
Material: Porous Asphalt

Installation Cost: 580,000 including construction fence/traffic control,
removing existing inlet, 2 concrate inlet with frame and
COVErs, Emoving existing asphalt, excavating and
removing soilf ade preparation, and
installing e fabric, inlef protecton, 8"
Parfarated HDPE, AASHTO Mo 3 course ageragate, 1
choker course, furpishing and installing porous asphialf,
curb removal and replacement, bituminous wakarstop, 67
sleeves, parking lot striping

FPorous asphalt consists of 5 2.5 asphalt top coursa with a lower concentration
of fine ageresates in the mix than convenfional pavement. This allows water to
percolate through the woids'down through the choker course; and then through
a 24" shome drainage bed that also provides a shruchiral base for the pavement

The storm water then infiltrates evenly over the bed bottom area into the soil.

With minimum mairttenance porous asphalt. can funchion efficiently for well
over 20 yaars. The 7 2odl of porous pavement maintenance 15-to pravent
dﬂggng of the pavement ‘surface with sadiment. This can be ensured by
adhering to the following:

= WVacuum sweep the surface hwice per year

= Perform initial and anmaal inspections

= Do not seal coat surface

= Do not apply sand or cinders on or adjacent to pavement

= Snow plow with the blade set slighily higher than wsizal

Resources

For more information about porous
pavement:

Low I!npﬂc: Development Center
www lowimpactdevelopment.org/
USEPA Storm Water Fact Shests
WWW.2pagov/owm/ mib parcuspa. pdf
A | Quali

www.deqg.state. mius/documents/deg-
swig-nps-pap. pdf

Sustainable Building Sourceboak
www. greenbuilder com/sourcebock/
PervicusMaterials hitml

www fhnva dot gov/environmentultra

Pollutant Removal®

Fhosphorus B60-71%

Total Suspended Sclids £2-83%

* ISEFA Storm Water T-a-:'l'm.nl:-:gl.-_' Fact Shmst:
Forous Favement
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Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Diate: September 16, 2019

Subject City Hall Drainage HRC Job No. 20130735

The fodowing memorandum has been devolved for the purposes of documenting perceived surface watsr ponding and
drainage issues in the oy, providing concepiual recommendadions for improvements, and developing budgstary costs for
inchuzion in the ofty’s stormwater system capital improvement plan. This analysis i cursory in rsture and will require mons
detailied design, survey, amd geolechnical mvestigafion fo sufficiently address ithe concems presenied. The
recommendations provided shall i no way constifiide complefe remediation of surface watsr pondimg and drainage issues
described

Background

=  The City has noticed excess amounts of stormwater ponding along the wes! side of Beschmont Road.
= The City also noted that the county beshive, MH014, on the north side of Sthroeder clogs frequently and the area
surrounding the beehive has eroded away.
o The City believe this is a sajety iszue for residents walked alongside the road.
»  FElevafions of the City streets and structures were collecied from a Lidar Scan in March of 2017,

Site Visit Motes (May 3, 2019 and July 30, 2013]

¢ Lpon further imvestigation, the dérecfion of fiow from the pipes on the south side of Schroeder appears o flow east
towards Beechmont
o This storm pipe iz discharging all the rumoff from that section of Schroeder to the locatich where the
ponding is cccuming along Beschmont
= The culverts that run on the southwest side of Schiroeder and under Beechmont are defective and corroded
s The elevation of this area is refatively flat.
o The lowest point iz on Schroeder, east of Beschmont.
= The manhole at the comer of Beechmont and Schroeder, MH24, & always filled with water.
o According o the Lidar Scan, the manhole is at a higher elevation that the sumounding grade, which may
be contribufing fo the ponding rainwater in front of the manhois.
s Al storrwater on these roads should be draining to county manhole MHO1E and eventually drain to Syivan Lake.
o Al culverts should be verified that they are flowing in the correct direcion.

Oufln Townehe DmErnit Brand Expida Howull Imciknon Inlwmazoo Lemaing
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Recommendations

» |norder to allow water 1o get to MH244 at the southwiest comer of Beechmont and Schroeder, the manhole should
be lowered, replaced with a beehive cover, and have a desper sump.

o The imveris should b meazured for all the pipes in this manhols o ensure that the outgoing pipe to the
e3at iz lower than the incoming pipes from the north and west

»  |n addifion, the existing culveris and ditches along either side of Beschmont should be regraded to ensure that the
slope is fiowing north.
o Native vegetafion can be planted alongside the ditches on Beechmont 10 assist with soaking up runcff
from the road and stabilizing the embankments.
&  The county beehive, MHO14, on Schroeder should be raised closer to grade, the embankment surrounding the
manhole should be stabilized with vegetation, and the ditches should be filied in to match the grade of the bechive.
¢ The culvert that runs under Beachmont is correded and may need to be replaced during this rchabilifation project.
o This was not televized during the SAW grant but locking at the inside picture of MH244, it iz in poor
conditon,
*  The Keego owned pipe, STMOTES, next to MH01E i in poor condifion and is part of the 0-3 year CIP. This work
should be coordinated to be repiaced at the =ame fme as the above.
» The projected cost for this solution is estimated to be approximately $50,000-560,000.

Attachments

& Pictures from the site visits
s e plan with notations developed using elevations from the Lidar data collected in 2017
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HRC's ArcalS Map of the existing pipes at the intersection of Schroeder and Beechmont.
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Oakland County's GIS Map of their Beechmaont Drain, showing the siorm drain sking the overfiow from the pond and dizcharging to the

Jylvan Lake lift station.
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Googk streat view image taken in August 2013 of Schroeder Bivd., facing west and showing the location of the manhole
recommended to repair.
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MH244 1o

be lowered R
wroogle Earth

; :
so0gle sfreet view image taken in August 2018 of Schroeder Bivd., facing east and showing the location of the repair
recommendations (o exiziing manhole and culer.
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Re-grade
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Photo taken by HRC =Bff on May 3, 2019 of the overgrown ditch dong Beechmaont Road, zouth of Schroeder.
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Photo taken by HRC siaff on May 3, 2019 of stagnant water in the ditch along Beschmont, south of Schroeder, that's prevent fow from
entering the manhole.
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Phodo taken by HRG siaff on May 3, 2019 showing the inside of the manhole (MH244) at the comer of Beachmont and Schroeder.
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Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Digte: September 3, 2019

Subject 1615 Maddy Lane Drainage HRC Job Mo, 20130735

The foflowing memorandum has been devsloped for the purposes of documenting perceived surface watsr ponding and
drainage issues in the oy, providing conceplual recommendafions for improvements, and developing budgetany costs for
inchuzion in the ofty’s stormwater systam capital improvement plan. This analysis is cursory in nature and will regquine mons
detailied design, survey, amd geolechnical mwvestigafion fo sufficiently address the concems presenied. The
recommendaiions provided shall i no way constifute complete remediation of surface watsr ponding and draénags issues
described

Background 2017 March

¢ The homeowner has complained of water accumulating at the end of thelr driveway.
*  The homeowner installed a new piping to drain the existing trench drain between the end of ihe driveway and the
roadway.

o This french drain outieiz to a drainpipe that runs aloag the South side of the home 1o the canal behind
the home. However, the drainpipe does not drain to the cancel, but is conveyed to an underground level
spreader on the backside of the seawalf. Refer to the aftached pictures.

»  Maddy Lane was re-surfaced was in 2009 during which 3 drainage study was not incorporated.
= FElevations of the City streets and structures were collected from a Lidar Scan in March of 2017.

Site Visit Notes (July 30, 2018)

= The divewsy appears o kay significanty kower than Maddy Lane and zlopes towards the house and canal behind
hi= house.

*  The existing drainage system on Maddy Lane, Morth of Wall Street consizts of ditches that have been filled in or
culvens that have been buried or removed.

& The top of the seawall in the backyard of 1615 Maddy was approsimately 1.5-t higher than the water-level af the
end of July

o Homeowner staled that he frequently requests that the County adjust e dam o lower the: [ake waler
level because i gets very high in the spring.

Recommendations

HRC proposes the following ideas to address the drainage issues:
= Option 1: The following were recommend aons made by HRC staff in 2015, which are sill applicable.
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o Add a drainage bazin.in the backyard with a 6-inch perforaied underdrain af the bottom of the propossd
awaie (1°-2 below).

o The underdrain shoubd be fied into the trench drain at the base of the driveway io provide an adequate
cutlet for the trench drain {piping already compleied).

o Install a sump pump in the plastic draingge sfruciure to pump the collecizd water over the ssawall info
the lake when neceszary.

o The projected cost for this project is estimated to be about §5,000-35,000.

s Oplion 2. Re-establish ditch and culvert drainage system along Maddy Lane North of Wall Strest

o
o
o
o

Attachments

Install ditches in front yard areas along homes on Maddy Lane

Install culverts beneath 2l driveways and repave drive approaches

Install piped cutlet{s) through seawall{s) at the low point{s) in the stormwater drainage system.
The projected cost for this project is estimated fo be about $20,000-25,000

»  Pictures from the homeowner and sife visits
= e plan with notations developed using elevations from the Lidar data collecied in 2017
s  Previcus memo dizcussing thiz drainage issues daied 63052015
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WEESITE: Rroangr.oom

1615 Maddy Lane

Subject: Drainage lzsue Pictures HEC Job Mo, 20130735

Exist. Driveway Draimags ->

Google Earth Image from-August 2013 of homeowner's house and driveway drainage.
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Homeowner's images of flooding in their driveway from May 7, 2019,
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Elevation comparizon of driveway compared to the road from July 30, 2012, taken by HRC staff
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Syivan Lake water-level at the seawall on July 30, 2019, taken by HRC staff
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CONSULTING ENGINEERS SINCE 1915

Memorandum

To: Ms. Lmda Voll

From: Bradley Sheplser, PE., CCCA LEED AP BD=C

Diate: July 1, 2015

Subject: 1635 Maddy Lane HRC Job Mo. 20150482

Eecommended Stormwater Dramasze Improvements

Par vour request, we have completed an imvestizafion of the stormrwater drainase concerns at the subnect
property. Dur staff complated a simple topographic survey arcund the property otilizmeg GFS pomts to

create a

terram model of the property. Uhlizing the spot elevations provided by the survey, it appears that

the elevations at the road and af the seawall ars higher than zreas within the property. This pravents water
from draming to the lzke and canses ponding along the property lines {zpecifically the south property hine)
and near the driveway at the subject property.

To help

{ranked

axhibifs
1y

3)

allennate these drainase concerns, we have devaloped the following recommiended mmprovaments
in order of which we feel 15 least effective to most effectrve) and have attached conceptual
of each alternatrve;

Eegrads the swale between 1633 AMaddy Lane and 1613 Maddv Lane to provide clear convevance
of stormwater from the road to the backyvard and mstall a plastic (High Density Pobrethwlane
({HDPE) or Polyviny] Chlonide (FVC)) dramnage bazin to collect the water. Install 2 sump pump
n thiz plashic dramage struchurs to pump the collacted water over the sezwzll and mto the laks.
{Concept =1)

Improve the property and add a dramage basm m the back vard zimalar to Concept £1 but 2dd a 6-
mch perforated underdrain at the bottom of the propozed swale (approxmately 17 to 27 below
bottom of swale). This 6-inch underdrain should be fied mto the existing french drain at the baze
of the dmvveway to provide an adequate cutlet for the trench dram. (Concept #27

Install two (1) plasfic drainage basine, ons m the front yvard and one in the back vard. Connect
thess basins with a 7 fo 127 perforated drain prpe.  Commect the fromt vard dramage baszin to the
existng french dramm at the base of the driveway with a 6-nch onderdrain pipe. Install a somp
pump in the backyard plastic drainage structure to pump the collected water over the zeawall and
imto the lake_ {Concept #3)

EBelow are a faw considerations for the above recommended mmprovements:

L
)

3)

4)

NI O

All plastic structures and pipes should be perforated, ancased in pea gravel and wrapped with a2
geotextile fabric to prevent soil mfiliration.

The float for the sump pump m the backyard dramage basin {desiznated az FCB #1 on the
exhibitz) should be set yust above the normal ground water elevation so that 1t 15 only used when
stormweater surcharges the strocture.

If the gradesz work ocut, consider punching a gramaty flow pipe (PVC Echedule 40 or zimilar)
through the sezwall from FCE#£] to handle imitial drainase and =mall storms.

Sump pump should be disconnected during the wmter months and stored m anm appropriate
ervironment in accordance with the mamifacturer’s recommendations.
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FCB #1
24" HOPE PERF DRAINAGE STRUCTURE (1)

STORMWATER DRAINAGE IMPROVEMENTS

4 1635 MADDY LANE, KEEGO HARBOR, M
CONCEPT #1

'l Note:
(1) INSTALL SUMP PUMP WITHIN FCB #1
SET SUMP PUMP FLOAT ABOVE NORMAL GROUNDWATER ELEVATION
(2) CONSIDER GRAVITY FLOW PIPE FROM FCB # THROUGH SEAWALL AS WELL e L
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STORMWATER DRAINAGE IMPROVEMENTS

CONCEPT #2

FCa #1
= "6 UNDERDRAIN 24" HDPE PERF DRAINAGE STRUCTURE (1)

bATE
JUNE 2015

| Mote:
(1) INSTALL SUMP PUMP WITHIN FCB #1
SET SUMP PUMP FLOAT ABOVE NORMAL GROUNDWATER ELEVATION
(2) CONSIDER GRAVITY FLOW PIPE FROM FCB # THROUGH SEAWALL AS WELL i S

Unit
Feet fInches

so150484 1635 MADDY LANE, KEEGO HARBOR, M
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1635 MADDY LANE, KEEGO HARBOR, M
STORMWATER DRAINAGE IMPROVEMENTS

CONCEPT #3

20150482

INSTALL SUMP PUMP WITHIN FCB #1
SET SUMP PUMP FLOAT ABOVE NORMAL GROUNDWATER ELEVATION

(2) CONSIDER GRAVITY FLOW PIPE FROM FCB # THROUGH SEAWALL AS WELL 0 310 20

Unit
Feet fInches
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Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Date: Movember 1, 2015

Subject South Maddy Lane Drainage HEC Job Mo, 20130735

The foflowing memorandum has been developed for the purposes of documenfing percenved surface watsr ponding and
drainage issues in the oy, providing concepiual recommendadions for improvements, and developing budgstary costs for
inchuzion in the ofty’s stormwater systam capital improvement plan. This analysis s cursory i nature and will regquwire mons
detaiied design, survey, amd geolechnical mwvestigafion fo sufficiently address the concems presented. The
recommendations provided shall i no way constifiute complete remediation of surface watsr ponding and drainage issues
described

Background

¢ Keeoo Harbor's DPW reporied water backing up on the South end of Maddy Lane whers the street dead ends.

*  There are severd culverts in the easement on the west side of Maddy and a manhole that discharges to the stream
that runs along the Wiest Bloomfield Trail.

s Flevations of the City sfreets and structures were colfected from a Lidar Scan in March of 2017.

Site Visit Notes (July 30, 2019)

= [During the site vizit by an HRC employee, there was no visible sianding water on the dead-end strest.

*  However, there was evidence of the siream possibly surchanging from the presence of dirt on the road.
The manhole at the south end of the sirest was completely full of water and did nof 2eem to be sering any purpose
since it appeared to be at the same level as the nearby stream.

s Alzn the culverts that run glong the side of the road were clogged with grass and had no defined ditches 1o help
move e stormwater 10 the stream.

*  The road appears to be low-lving, especially in comparizon to the sfream level.

Recommendations

s [f thiz section of Maddy Lane iz planned to be repaved soon, the road should be raised and the ditches on the
west zide of the street should be more defined around the exizfing culverts.
= Additional culverts and ditches should be installed on the east side of the strest

Efforts should be made to 2iabdize the surmounding area of the stream and the access path o the West Bicombield
Trail.

= Cozis would be minimal in conjunchion with 3 repaving project
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Attzchments

®*  Pictures from site visit
= e plan recommendations with notations
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HUBBELL, RDTH & CLARK, INC
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South Maddy Lane

MAILING: PO 3o 324
Bicomfiahs Hins, Ml £8303-D0222
THIFFING: 555 Hulet Drive

Bicamfiaihl Hiis, M 22302-03E0

PHOME: T45-254-5300
WEBSITE: Mroangr.com

Subject: Drainage lzsue Pictures

Google Street View of dead-end street where siormwater ponding oCours.
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Buried culvert and ditches.
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Location of the manhole at the end of Maddy Ln that discharges to the stream.
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Inside image of the manhole at the end of Maddy Ln that is regularly filled with water as the outgoing pipe is below the
water lavel in the stream.
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Memorandum

T Jered Oitemwess

From: Hubbell, Roth, & Clark

Digte: September 3, 2019

Subject 2279 Willow Beach Drainage HEC Job Mo, 20130735

The foflowing memorandum has been devsloped for the purposes of documenting perceived surface watsr ponding and
drainage issues in the oy, providing conceplual recommendafions for improvements, and developing budgetany costs for
inchuzion in the ofty’s stormwater systam capital improvement plan. This analysis is cursory in nature and will regquine mons
detailied design, survey, amd geolechnical mwvestigafion fo sufficiently address the concems presenied. The
recommendaiions provided shall i no way constifute complete remediation of surface watsr ponding and draénags issues
described

Background

¢ The homeowner has complained of water ponding in their driveway, their yard, and in the road.

* ‘Willow Beach Road was repaved in this area in 2017 [HRC job #2041 T0705).

s A 1F CMP culveri waz inzialled during the road repaving job in 2017 under Willow Eeach in this area that cuflets
in Dollar Lake with an inlet on the wes! side of Willow Beach. Minutes from that project discussing the intention
and further recommendations for this cubvert are attached,

¢ Flevafions of the City sfreets and structures were collecizd from a Lidar Scan in March of 2017,

Site Viait Motes (May 3, 2019 and July 30, 2013)

s  The 12 corugated drainpipe changes from a 127 CMP beneath the west side of Willow Beach to a 4 PAVC at the
cutlef on the property 2243 Willow Beach.
o The cubvert confineously clogs at the inlet and water pocls on both sides of Willow Beach.
o olits have been cut on the east side of Willow Beach info the top of the pipe o allow drainage of waker
sheeting off the road fo the sast.
»  The culvert cutlet through the seawall behind 2243 Willow Beach into Dolfar Lake is completely submerged and
partially covered with rocks.
#  The homeowner informed the Cily that the soil under the road has been encding due 1o the pooling.
The culvert inlet on the west side of Willow BEeach Road continucusly ciogs with dirt and overgrown plants.
o The City DPW visited the site after the homeowner's notice and deared the debriz and soil arcund the
culvert opening and ==t 2 milk crate on top of the opening to prevent debris from clogoing the pipe.
®  [Due to the driveway sitting lower than the road elevation, the homeowners 3t 2223 Willow Beach and 2243 Wilkow
Beach repaved their driveway during the summer of 2013 o raize the elevation.
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Recommendationa

» Add a field catch bazin structure over the top of the existing culvert in the low-lying area in front of 2229 Willow
Beach.
= A figld catch basin structurs should be placed over the culvert opening on e West side of Willow Beach
o Finger drains should be extended Morh and South from this structure parsllel fo the road and
approximately G-feet from the edge of road
*  The location of where the pipe changes sizes should be ientified:

o Fipe should be replaced with a 12° pipe from this point io Dollar Lake or
o Asiructure should be placed in this location to improve maintenance.

» The projected cost for this is in the range of $3,000 — §10,000.
Attachments
o Pictures from the homeowner and site visits

= Sie plan with notations
s Meeting Minutes from 2017
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2229 Willow Beach

Subject: Drainage lzsue Pictures HEC Job Mo, 20130735
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Install Fisld
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Google Earth

i3oogle Earth Image from August 2013 with suggested improvemenis.
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Phote from homeowner at 2229 Willow Beach St from May, 2019 of the flooded driveway and strest.
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Taken by HRC =iaff on May 22, 2018 facing north showing Willow Beach with lezs flooding after rain event
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Comparison of Viegetatve Growth around Inlet of the Culvert:

Taken by HRC =iaff on May 22, 2013 showing the miet on
the west side of Willow Beach.

Taken by HRC staff on July 30, 2013 showing the inlet on the west side of
Willow Beach.
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Photo taken by HRC siaff the expozed drain and =it created to allow flow into the pipe from July 30, 2018. Locafion where field cafch
basin is recommended to be installed.
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Photo taken by HRC siaff of culvert cutlet through the seawall mdo Sylvan Lake.
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Appendix F

Wetland Delineation Survey
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Memorandum

To: The City of Kesgo Harbor

Afin: Jered Ottenwess, City Manager
From: Hubbell, Roth, & Clark

Date: September 30, 2015

Subject: Fran Leaf Park HRC Job Mo, 20130735
Wetland Delineation, Keego Harbor, M

Dear Mr. Citerwess,

Thank you for allowing Hubbell Roth and Clark, Inc. (HREC) the opportunity to work with you on this project. Pursuant fo

your request, we conducted a wetland evaluafion for the parcels of property that makes up Fran Leaf Park. The intent of
thiz letier is to provide a repori on the characier of the parcef's weliands and an opinion as to the possible jurisdiction of the
Michigan Department of Emironment, Geeat Lakes and Energy (MDEGLE) over thess wellands.

Background

The methods used to conduct this wetiand evaluation are consistent with our undersianding of the procedures and
general praciices used by the MDEGLE. The MDEGLE currently utilizes the welland delmeation profocols as specified

in the LS Army Corps of Enginesrs 1987 manual including regional supplements. Thiz determinaton included review
of in-office infoemation including the Cakland County Soil Survey, the Nafional Wetiand Inventory mapping and onfine
resources. An on-zite evaluation including flagging of the wetland boundaries was conducted on Sepiember 13, 2019,

Wetland Delineation Summary

The subject parcels are localed at the end of Atlas Strect in the City of Kesgo Harbor. The delineafion area is
approvimately 2.0 acres in size; bounded by residential neighborhoods on the north, east and west and 3 canal lzading
0 Casz Lake on the south, The southem half of the property coniging 3 park with mowed turf grass, playground
equipment, picnic t2bles and a small shelier struciure. The northemn half of the parcels are mosty mowed lowns with
scatiered frees. There are two aneas that are not maintzined and are mosily wetland.

Five wetlands ines were flagged and are shown on the attached map. These five lines demark three =pecific wetfand
anreas.
= Welland ling A demarks the very narrow weland (&) along the canal banks
o Welland B iz a small forested weiland on the west side of the parcel demarked by line B.
s '‘Wetland line C, D and E all demark the same wetland C.
o Wetiand C is mostly a forezied system with an open emergent component.
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All Wellands had permanent water mors than 1 foot desp, but part of each wetlands had only a few inches of seasonal
water. The most common free species in the weliands were Coftonwonds, Red Ash, Amesican Elm, Willow, Silver
Maple, and Buckthom. The most common species in the upland areas were furf grass (Slue, Fescue and Rye). The
two weillands B and C were separate systems solated from the canal.

MDEGLE Jurisdiction/Regulatory Discuasion

Part 303 Wetlands Protection of PA 451, 1954 defines welland as ®. . land charactenzed by the presence of water ata
frequency and duration sufficient io support, and that under normal circumztances, does support, welland vegeiation
or aquatic ife, and i commonly referred to as 3 bog, swamp, or marsh.*. Weiand areas in Oakland County are
requlated by the MDEGLE if they are categorized as being greater than five acres in size; have a physical connecton
{0 or are located within 500 feet of an infand lske, river, stream or pond; or, have a physical connection fo or are located
within 1,000 feet of the Greal Lakes or Lake St Clair. & stream is defined az having definiie banks, a bed, and visible
evidence of a confinued flow or continued occurrence of water.

All three of the wellands that wers fiagged would appear to be reguiated by the MDEGLE since they are located within
200 feet of the canal [or are adjacent o the canal) which would be considered part of Cass Lake.

& permit muzst be obiained from the MDEGLE prior to conducting mozt filling, dredging and/or draining activifies or
maintaining 3 uze of 8 regulaied wetand.

Please be advised the information provided in this report iz merely a preliminary opinion. The ulimate decizion on wetland
boundary locations and jurisdiction thereof rests with the MDEGLE and, in some cases, the Federal govemment. Therefore,
there may be adjusiments o boundanes based upon review of 3 regulatory agency. An agency determination can vary,
depending on varicus factors including, but notlimited to, experience of the agency representative making the determination
and the zeason of the year. In addition, the phyzical characteriztics of the sile can change with tme, depending on the
weather, vegelation pattems, drainage, aciivities on adjgcent parcels, or other events. Wetland evaluations performed
cuizige the growing season from late-October until Iste-April may not be consistent with the official MDEGLE wefand
aasessment program and thersfore are subject o increased potential for change than those performed during the growing
season. Any of these faclors can change the naturelextent of wetiands on the site. We recommend the MDEGLE be
requested to confiem our wetland boundaries and jurizdictional opinion. This report does not address any loca ordinances
that may apply to this site.

Thank you for the opporunity to provide this welland evaluation. I you have any questions or requine any additional
information, please contact the undersigned.

Very truly yours,
HUBBELL, ROTH & CLARK, INC.

Derek J. Stratelak, PWS
Professional Wetland Scientist

Aftachment
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Appendix G

Pipe and Structure Criticality Analysis






Keego Harbor Storm Fipe Criticality Rating Criteria

November 8, 2019

Outgoing Pipe Diametar Diameter Rating Pipe Count Percent of Pipes
a" 1 11 14.3%
1= z B5 24.4%
15" 3 1 13%
30" ] L] 0.0
=307 5 L] 0.0
Mo Value z L] i0.03%
77 100.0%
Depth Depth Rating Pipe Count Percent of Pipes
=3 i 65 24 4%
»3 znd<=F& 2 11 11 3%
>S5 and <=7 E | 1 1 35
=T and <=9 4 a 005
=g 5 a 0.0
Mo Value 3 a 0.0
77 100.0%
Road Type Road Type Rating Fipe Count Percent of Pipes
Motin road 1 20 25054
Subdivision/focal 2 57 74.0%
Collectors/Minor Arterials 3 q 0.0
Principal Arterials 4 Q 005
Fresways/Interstates 5 0 0.0%
77 100.0%
Wetlands Water Rating Pipe Count Percent of Pipes
= 200" 1 45 GO 7%
<= 200 5 31 40 _3%4
77 100.0%
M Score O Scare Pipe Count Percent of Pipes
1 1 4 L 2%
2 z 1 13%
3 E | 2 2.6%
4 4 a 0.0
5 5 L] 005
Muil, 0 a 70 90.9%
77 100.0%
Structural Score Structural Scare Pipe Count Percent of Pipes
1 1 1 1 35
2 z 3 3 9%
3 3 14 15.2%
4 4 5 H.5%
5 5 15 19.5%
Mull, 0 a 39 GO0.6%
7 100.0%
Material Materiz] Rating Pipe Count Percent of Pipes
Clay, RCP 1 32 41 6%
PE, PP, Concrete 2 3 3.9%
Unkmown 3 1 1.3%
iCMP 4 41 53.2%
5 a 00
7 100.0%
Soil Type Soil Rating Pipe Count Percent of Pipes
Sand with or withowt Loam 1 a 0.0
Urbam Land z 49 2 7w
Loam 3 4 i0_2%
Undulating 4 22 1 2%
Muck and Water 5 2 0.1%
Fi 4.2%

Job No. 20130735

Yhre-angriGaneral Projdocs) 20030 2013073503 Shad kes  Wiorking VG Fine i Exmorts 20131 108 Critics iy s

COF Variable Waight
Pip= Diameter 25 0
Road Typs 25005
D=pth 1005
‘Water 400
100.08:
COF Rating Pipe Count
i 46
2 B
3 23
4 o
5 0
77
POF Variable Weight
5T score S
OM Score 11
hMaterizl 10
Soil Type T
1005
POF Rating Pips Count
£
2 i9
3 i3
4 i
5 0
Fo)
BRE Rating Pipe Count
<=5 57
>5and ==10 15
> 1 and <= 15 5
> 15 and <= 20 0
> 20 and <= 25 o
77







Keego Harbor Storm Manhole Criticality Rating Criteria November 8, 2013

Outgoing Pipe Diametar Diameter Rating MiH Count Percent of MHs COF Variable Waight
a" 1 7 9.3% Pip= Diameter 24 0
1= z B7 B9.3% Rosd Typs 14 0%
15" 3 1 13% D=pth 14.0%
Mo Value 2 0.0 Surface 14 (0
75 100.0% Water 34 0
100 s
Depth Cepth Rating MH Count  Percent of MHs
== 3 1 33 A4 04
>3 and <=5 2 10 13354 CO¥F Rating MH Count
5 and<=T7" 3 13 173% 1 45
Mo Value 3 19 25 3% 2 21
75 100.0% 3 g
4 o
Surface Type Surface Type Rating MH Count  Percent of MHs 5 1]
Grass, Dirt 1 30 A0 0¢% 75
Berm, Grawvel, Other 3 & B0
Asphalt, Favement 5 39 G2 05
i 100.0%
Road Type Road Type Rating MH Count  Percent of MHs
Mot in road 1 30 A0 084
Subdivision/local 2 45 E0.0%
Collectors/Minor Arterials 3 0 0.0
Principal Arterials 4 a 0.0k
Freeways/Interstates 5 0 0.0%
75 100.0%
Wetlands Water Rating MH Count  Percent of MHs
= 200" i 54 72 0%
<= 200 5 21 28 0%
75 100.0%
Condition Condition Rating MiH Count Parcent of MHs POF Variable Weaight
Good, New 1 51 B8 084 Condition 25%
Fair, Other 3 17 22 7% Material Tioee
FPoor 5 F) 9 3% Soil Type 5o
i 100.0% 1005
Material Materizl Rating MH Count  Percent of MHs POF Rating MH Count
Concrete 1 28 37 3% 1 51
Block, Other ar UNEN 2 30 A0.0%% 2 17
Erick 3 17 22.7% 3 T
75 100.0% 4 ]
5 i}
Soil Type Soil Rating MH Count  Percent of MHs 75
Sand with or withouwt Loam 1 1 13%
Urban Land 2 =1 7335 BRE Rating MH Count
Loam 3 4 L3% =5 47
Lindulating 4 15 20.0% =5 and <= 10 25
Muck and Water 5 Q 0.0 > Il and <=15 2
75 100.0% > 15 and <= 20 i
> 20 and <= 325 1]
75

lob Np. 20130735
Yhre-angriGaneral Projdocs) 20030 2013073503 Shad kes  Wiorking VG Fine i Exmorts 20131 108 Critics iy s
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COF Model
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3 (23)
—4(0)
—5(0)

° 1(45)
o 2(21)
° 3(9)
% 4.(0)
°5(0)

COF

—1 (46)
—2(8)
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POF Model
Keego Harbor

Model
POF

o 1(51)
o 2 (17)
o 3(7)
° 4(0)
° 5(0)

POF

—1(39)
—2(19)

3 (18)
—4 (1)
—5(0)
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Appendix H

Capital Improvement Plan






November 2015

KEEGO HARBOR 5TORM 5Y5STEM
0-20-YEAR CAPITAL IMPROVEMENT PROJECTS

Job : 20130735

PROPOSED PIPE REPAIRS
. Fime Length  Structural  OBM  Excavaticn Open Cut . Spot Unar FowtRspair Point Repatr | CDLS | gpopiey | ChaM. Pred )
Asset 10 CFP Year Strast Surfacs Type oo oo D ¢ i S sy Eecaatlongs) oo T OpenCuts) oo SeotimerdS) o it ..|:|:I.E'.-:rt Caart il qu;lll:;—ln Repair Ceit Repalr Typa Severe Rated § Defacts
:

STMDZS  D-E Frionam Asphalt  CRiCay E] 578 EL3A [ = - 10 | 5 130000 = - 1 5 400000 s - 3 E 550280 Point Fapair o @ ET.E
STMOZSA  OS Pricham Ssphait/Grass - CMP/PWC 12 s 0 [ s - s - 5 - 1 5 7.000.00 5 - 4 E 7.126.40 Foint Repak
STMDIS D Grove St Asphait/Grass | CMP 13 513 4431 [ 1 ¥ 600000 = - % - % - 1 $ 45000 2 E B.7E160 | Ewcavate/Regace Hole SV @ 13-20°, Deformes  27'
STMOZZ - OS5 Grove S Gras cF 17 1EE S 0 1100 s - 5 - 5 - 5 - 1 5 450.00 4 5 L.205.60 |  Swbitze Cubert
STMOE4n O-F “nowison Asphalt O 12 = 5134 a = - = - 4 % 350000 £ - s - 4 E 451200 Sootine [road) Deformed @ 13° 05
STMDSSa  0-5 Beectemant Cras (=2 12 sEE =334 0 1 3 E000.00 s - 5 - 5 - 5 - 4 s 6.266.40 | Excavets/Reciace Hole S & 20° US, Deformen @ 38
STMDSE D5 | CassUcFront Asphait  CF 10 251 4738 a E: - = - 4 5 290000 = - s - 5 |8 3,501.85 |  Sootine [road)
STMD43 05 Beachiand  Grass/Ssphalt  RCP i3 TEE 0 [ E - = - = - s - 1 5 45000 4 3 765.20 |  Staiiize Cubert
STMDT4d -5 | Scvomoer  GrasgOrvewary (CMP 12 381 5233 [ = - 10 | £ Le0000 S - = - s - 4 E 175240 Open Cut Foe @ 8.5 (107
STMDTE -5 Scvosder  GrasgOrveway  CMP 17 11 E 5200 a 1 ¥ 600000 - - E - s - s - 4 S B.DEG.40 |  Ewcavats/Repiace Deformes OS 3.7, Hoke US @ 18
STMOTTa | DS Maccy Ln Asptmit  OMF 12 7 EE3Z a 1 $ E.000.00 5 - 5 - 5 - 3 - L 5 E.162.80 | Excavetm/Resace Hole LS @ O {40
ETM3OE D5 Stennett  Grass/Onvewsy MR 12 413 5133 a = - W | = 1s0000 = - = - s - 4 E 1.771.60 Open Cut Colzpse US @ 429
STMOISE | (-5 | WWOWLSON  Grass/Diveway (CMP 12 35.1 E334 0 5 - 2 | 3 320000 3 - s - i - < 5 3.356.40 Open Qut Hole @ 21.E-35.1° LS
STMOSEE D5 MNDWLSON sphalt O 1z 5.8 5133 0 E - = - 2 5 475000 5 - I 4 3 2B73.20|  SootUne {road) Dmformes @ 558 US (MH)
STMDZ4 | S-20 | Witiow Beach Crasm AC® 12 77 0 [ s - s - $ - s - 1 5 45000 4 E S60.80 | Staniize Cubvert
STMOG4a 520  Wnowison Grass oE 1z 5.4 3800 0 = - = - % - % - 1 $ 45000 4 E FI7.50 |  Stainiiize Cubert
STMD3SA | 520 | Enowkon ssphalt  OMF 1z 37.5 3200 [ E - 5 - 5 - s - 1 5 450.00 2 E 60160 |  Swmbiize Cubert
STMD37 520  Sohrosser Gras AzR 1= 7R E £120 0 = - 2 5 38000 = - s - 5 - «5 |8 161955 Open Cut
STMDT4n | 530 | Sovoecer  GrasyOrvewsy (CHP 12 I i a E: - s - 3 - s - 5 - 2 E 1.160.00 oo
STMOT4n 530  Schvosder Ssphait  OMF 1z 303 5143 a = - = - 2 5 14,7500 = - s - 4 5 277120 |  Sootine (roac)
STMDT4e  5-30 | Scivoeder  GrasyDriveway CMP iz 1283 3500 1200 5 - z $ 300 £ - s - R 4 E 1.227.60 Dpen Cut
STMCY72 520 Maccyin Asphalt  OMP 12 0.2 433 o 1 3 E.000.00 - - 3 - 3 - - 4 E E.203.60 | Excawete/Regiace
STMDES 520 | Cassiake  Grassifsphait (CF ] 30.2 5100 [ E - M| § Zeonoo = - 2 - s - 3 5 2.690.60 Dpen Cut
STMIOL 520 wal Grass o 2 2.2 E333 a 5 - 15 |z z+o000 5 - 5 - 3 - 4 s Z.484.80 Open Qut
STMIDS 520  Beschmont Asphait  OMF 12 154 5333 a 1 £ 600000 = - = - = - s - 4 E E.DES.E0 |  Ewcavats Resiace
STMD9E 520 GROVE _ Grass/Drhveway ACP iz i3c.8 4121 Iz18 5 - 2 5 54000 3 - s - - 4 5 1.163.20 Open Cut

TOTALCP COST= 5§ B5,340.80

* Total costs. do not Induce sllipwance ficr condingencles and snginesnng costs.
05 Yeor CIP CO5T= 5 548, 064.85
| 510 ¥ear CIPCOST= 5 27,276.15

T IDET T DL OT R DSy Vg O s _CF 2015 0M0S engea_ Tipe D e
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Appendix I
EGLE Deliverable & Certificate of Completion
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HUBRBELL, ROTH & CLARK. IRC
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MEMORANDUM

To: Michigan Department of Environment, Greast Lakes, & Energy [EGLE)
Revolving Loan Section
Artention: lonathan Berman

From: Hubbell, Raoth and Clark, Inc.
o City of Keego Harbor
Datz:  Movember 15, 2019

Re: City of Keego Harbor
MDED Stormwater, Asset Management and Wastewater (SAW) Grant #1220-01
Summarny of Stormwatear Asset Management Plan

The following is a summary of the work completed under the MDECD SAW Grant work performed by the
City of Kesego Harbor. Itincludes a summary of the project scope, results and findings of activities covered
by the grant, grant amount spent and match amount, and contact information. it has been prepared as
required under Section 603 of Public Act 84 of 2015, and follows recent MDED guidance.

GRANTEE INFORMATION

City of Keego Harbor
2025 Beechmont Strest
K=zego Harbor, Michigan 43320

SAW Grant Project #1220-01
Project Grant Amount: 5430,000

Applicant Match Amount 543,000

City of Keego Harbor Hubbeli, Roth, & Clark
Jered Cttenwess, City Manager Karyn Stickel, P_E.
248-652-1930 248-454-5300

mansgeriZkesgoharbor.org ksticksl{@hroengr.com




EXECUTIVE SUMMARY

The City of Keego Harbor applied for and received 3 grant to further develop an Asset Management Plan
[AMF] for its sanitany system through the Michigan Department of Environment, Great Lakes, and Enargy
(EGLE) Stormwater, Wastewater and Asset Management (SAW) program. Because the S&W program was
funded through monies sppropriated for water quality, other related infrastructure systems, such as
drinking watear, wers not eligible for funding through the grant, but are considerad in analysis and
recommendations where appropriate.

The City of Kespo Harbor owns, operates and maintains their storm system and has various tools to
manage the assets, including 3 GI5 geodatabase, condition assessment methods, and an operating and
capital improvement project plan. Thess tools are used to guide the short and long-term strategies to
operste the various systems in 3 sustainable manner that meets the reguired level of service, with a focus
on prioritizing assets that are most critical and being cost-effective. The funding strategy is also evalustad
annually which includes a review of the fund balances and anticipated future funding needs.

As required by the program, this full plan and associated materials will be made available to the public for
raview at City Hall upon regusast for 15 years following the December 2012 deadline.

The following is a8 summary of the AMP, as reguired by the grant, which includes a brief discussion of the
five major AMP compaonents, a list of the plan’s major identified assets, and contact information for the
grant.

STORMWATER INVENTORY

City of Kesgo Harbor currently uses its new Geographic Information System (GIS) geodatabase as the
primary means to inventory and map the asssts in the system. The geodatabase includes key attributes
associzted with each asset, such as size, material, along with other information as needed for a given assst
typ=. The geodatabase also includes attributes ownad and maintained by other entities including Oakdand
County Water Recourses Commissioner {WRC), Oakland County Road Commission (RCOC), and privately-
owned assets.

Condition assessment tools and protocols were developed to allow for efficient and consistent recording
of asset condition. For stormwater assets, the NASSCO-compliant inspection information was collected
during drain televising. The data is stored in the GIS system database and will be used to develop
inspection work orders to continue to evaluate and maintain assets, such as manholes and drains.

As part of the grant, the G15 geodatabase inventory was reviewed for completensss and to ensure critical
attributes were populated. Approximately 4,400 lineal feet of City storm pipe underwent condition
aszessment wia cleaning and telavising. Approximately 65 City manholes and other related structures
were evaluated using the NASSOD inspection protocol.

CRITICALITY OF ASSETS

The Gty of Keego Harbor developed 3 baseline Probability of Failure (POF) and Comsequence of Failure
[COF) factors that were added to the QIS attributes, and wers used to estimate the overall risk of the
horizontal assets {storm drains and associated structures.)



Both the POF and COF were scored on a scale of 1 to 5, with 1 being the lowest probability or consequence
of failure, and 5 corresponding to the highest probability or consequence of faiture. The Business Rizk
Evaluation (BRE or Risk) score is the product of the POF score and the COF score [POF times COF equals
Risk,} and has 3 scale of 1 to 25. Higher BRE scores identify the assets with the greatest overall risk.

The POF and COF for horizontal assets are determined using scoring values developed unigusly for each
asset type. The POF and COF scores for each asset type are calculated using attribute data from the GIS
geodatabasze, inspection data from the recent cleaning and televising, and NASSCO PACP and MACP
ratings. The primary attribute for determining the POF of storm gravity mains was the PACP Structural
Cuick Score. Tha PACP Maintenance Quick Score and age are also incorporated into the POF rating.
Whare PACP scores were not available, the POF score was based on the age-based assumed condition.

The COF for mains was determined based on asset depth, size, proximity flood zones, and proximity o
roads and intersections.

LEVEL OF SERVICE DETERMINATION

At the strategic level, the Level of Service (LOS) identifies the long-term goals and strategies of the
arganization. An overall example of LOS goals matrix was developed to consider the goals and strategies
of the City of Keego Harbor.

The City of Kzego Harbor strategic example Level of Service Goals included:

& |imit the prasence of standing water following storm events to 48 hours.

& Maintain a QIS map of the system including condition information.

*  Provide budget for Operation, Maintenance, and Improvements (OMEI]L

&  HRespond to residential inguiries regarding ROW drainzge within a reasonable time.

At the tactical level, the LOS focuses on the prioritization in the medium-term and identification of factors
and indicators related to performance, cost, risk, and failure probability. The Probability of Failure and
Consequence of Failure scoring matrices wsad in the criticality and risk analysis wers developed using the

strategic LOS guidance.

At the operational level, the LO5 is related to procedures and information related to the short-term, day-
to-day operation. Performance can be measured at the asset level using work orders to collect data, and
annual reporting of measurable to develop goals with operational staff,

REVENUE STRUCTURE

The annual operation and maintenance budget includes the typical costs spent each yesr to operats the
system and to perform normal maintenance activities. This baseline 0&M budget does not include major
capital improvaments that are reguired to increase capacity, mest new regulatory reguirements, or
replace items that have failed ar reached the end of their useful service life.

The City does not charge a stormwater utility rate; therefore, the revenus structurs was not reviewed for
the AMP. Improvements to the storm water system, when needed, are primarily funding through the
general or road maintenance funds.



CAPITAL IMPROVEMENT PLAN

A list of capital improvement projects was developed for the City of Keego Harbor's stormwater system,
using recommendations from the asset inspection process, and considerations of other system needs.

The recommended projects are summarized below. Projects listed for implementation in the 0 to 5 year
range include cost estimates prepared on data available at the study/feasibility level. Projects inthe 5 to
20 year range are based on broad concepts only and costs are based on cost curves and other genaral
tools.  All projects are listed for financial and resource planning purposes only. Changss to project
inclusion, scope, cost and/or timing are expected as resources are zllocated and changes occur in
prigritization, regulations, technology, cost and other data becomes awailable.

Capital Projects, 0 to 5 y=ars:

. Excavation — 524,000

] Pipe Open Cut— 57,700

. Pipe Spot Liner — 58,000

L] Point Repair— 511,000

" Stabilize Culvert — 51,500

" Heawy Clean, Pre-Post CCTV — 53,000
. fManhole Repairs — 527,850

Capital Projects, 5to 20 years:

. Excavation —512,000

. Pipa Open Cut— 56,000

" Pipe Spot Liner— 52,000

. Stabilize Culvert— 51,500

. Heawy Clean, Pre-Post CCTV — 53,500
] Manhole Repairs — 55,500

Stormwater Managemeant Improvements on City Properties:

. Bank Stabilization— 518,500

L Culvert Owtlet Stabilization — 57,000
" Install Riprap — 55,000

" Swale Installation — 512 000

. Rain Garden Instaliation — 511,500
. Penvious Pavement — 513,000

. Install Mew Storm Pipe — 516,000
RECOMMENDATIONS

In order to keep this AMP sustainable into the future, the review process will be undertaken annually to
review existing recommendations, status of current projects, and forecasted needs against available
reserves and anticipated funding. The asset information will be regularly updated to incorporate any new
Gl5 and operational and condition data. The information can be reviewsd to update recommendad



trestmant and replacement strategies, and capital projects. The updsted recommendsations will be

reviewed on a regular basis as part of the annual process to ensure the availability of reguired funds for
the projects.

LIST OF MAJOR ASSETS

The Cwnear's major assets include;

& G 500 feet of B-inch to 30-inch storm pipes
22 culverts

14 putfalls

& 2 |zaching basins

® A7 catch basins

= 20 storm manholes






EGLE

Department of Environment, Great Lakes, and Energy (EGLE)
SAW Grant
Stormwater Asset Management Plan
Certification of Project Completeness

Completion Due Date: December 31, 2019
{no |later than 3 years from execulsd grant dals)

The City of Keego Harbor cerbfies that all stormwater asset management plan {SWAMP) aclivities
specified In AV Grant Mo, 1220-01 have been completed and the SWAMP, prepared with the
assistance of SAW Grant funding, is being maintzined. Parl 52 of the Natura! Resources and
Environmental Proteclion Act, 1904, PA 451, as amended, requires implementation of the SWARMP within
3 years of the executed granl [Sechon 520483},

Attached to this cartification is & summary of the S\WaMP that identifies major assets. Copies of the
SWAMP and/or other malerials prepared through SAW Grant funding will be made avadable to EGLE or
the pubbc upon request by contacting:

Jeret Orpeawess 3l 2HE-682-/F30  sManACERE KEgGotARBOR . D86
Mama Phone Number Email

Oy eEy

Sidnature of Authorized Representative (Oviginal Signature Required)  Date

Jared Ottenwess, City Managsar
Print Mame and Tille of Authorized Represenialive

November 2019



