AGREEMENT FOR
STORM WATER SYSTEM MAINTENANCE

This Agreement for Storm Water System Maintenance (this “Agreement”} is made on

, 2011, by McDonald’s Real Estate Company, a Delaware corporation {*Developer®), whose
address is One McDonald's Plaza, Oak Brook, lllinois 60523, and the CiTY OF ROCHESTER HILLS (the
“City”), whose address is 1000 Rochester Hills Drive, Rochester Hilis, M 48309.

WHEREAS, Developer owns and proposes to develop that certain property described in attached
Exhibit A {the “Property”); and

WHEREAS, the proposed development of the Property will alter the natural flow of surface and
storm water drainage; and

WHEREAS, Developer has proposed, and the City has approved, a storm water drainage and
detention system {the “Sysiem”) located within the Property comprised of storm water detention and water
quality treatment facilities and devices, pumping system, storm sewer pipe, catch basins, manholes, end-
sections, ditches, swales, open water courses and rip-rap, for the Property as described and depicted in
the Storm Water System Plan attached as Exhibit B; and

WHEREAS, the parties will benefit from the proper operation, use and maintenance of the
System and enter info this agreement o provide for the same.

NOW, THEREFORE, in consideration of the foregoing recitals, the mutual promises and
agreements hereinafter contained and other good and valuable consideration, the receipt and sufficiency
which is hereby acknowledged by all parties, Developer and City agree as follows:

1. Use of the System:

Components of the System, inciuding any and all water conveyance, detention and water
quality treatment facilities and devices, pumping system, storm sewer pipe, catch basins,
manholes, end-sections, ditches, swales, open water courses and rip-rap, shall be used solely
for the purpose of conveying, draining, detaining and treating storm and surface water
drainage on the property until such time as: (i) The City determines and notifies Developer or
Developer's successors, grantees or assigns, in writing, that it is no longer necessary to
convey, detain or treat the storm and surface water drainage; and (i} An adequate alternative
for conveying, detaining and treating storm and surface water drainage has been provided
which is acceptable to the City and which includes the granting of any easements to the City
or third parties as may be required or necessary for the alternative drainage system.

2. Maintenance:

A. Developer shall be responsible .-for' the proper operation, maintenance, repair and
replacement of the System and all parts thereof pursuant to that certain Agreement for
Maintenance of Storm Water Retention Basin dated December 10, 1975 by and between the
Township of Avon and Golden Arch Realty Corporation and as further detailed in ithat certain
Operations and Maintenance Manual Stormwater Maintenance Plan attached as Exhibit C.
Notwithstanding the foregoing, Developer and the City acknowledge and agree that Developer
and Dunkin Brands Inc., Pinetree Properties I}l LLC, Oakland Management & Leasing, and
Acorn Auto Service (collectively, the “Adjacent Property Owners”) benefit from the System’s
availability and functionality and may have some responsibility in the maintenance, repair and
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replacement of the System iocated outside of the Property as further depicted in Exhibit D. .
The City will cooperate with Developer's efforts to work in good faith with the Adjacent
Property Owners to iry to enter into a new storm water system maintenance agreement with
the Adjacent Property Owners for the repair and replacement of the System located outside of
the Property in accordance with that certain Operations and Maintenance Manual Stormwater
Maintenance Plan.

B. Proper maintenance of the System within the Property by Developer shall
inciude, but is not limited to: (i} Removing accumulated sediment, trash and debris from the
detention basin and at inlet pipes; (ii) Managing deleterious vegetative growth; {iii) Maintaining
storm sewer structures, end-sections and safety features; (iv) Controliing the effects of
erosion; (v) inspection and cleaning of the storm water quality freatment facility; (vi) Inspection
of inlet and outlet pipes for structural integrity; {vii) Inspection and replacement of riprap at inlet
pipes; (viii) Inspection and cieaning of the storm sewer and catch basins upstream from the
detention basin; (ix) Inspection and replacement of stone around the outlet pipe; and (x) Any
other maintenance that is reasonable and necessary to facilitate and continue the proper
operation and use of the System. Developer will work in good faith with the Adjacent Property
Owners to try to enter into a storm water system maintenance agreement with the Adjacent
Property Owners to ensure that the maintenance of the System outside of the Property
includes the foregoing maintenance responsibilities.

. Action by City:

If, at any time, Developer or Developer’s successors, grantees or assigns neglect or fail to
properly maintain the System or any part thereof, then the City shall give written notice to
Developer or Developer's successors, grantees or assigns (the “Default Notice”). The Default
Notice shall be in writing and shall list and describe the maintenance deficiencies and demand
that they be corrected within thirty (30) days upon receipt by Developer of the Default Notice.

The Default Notice shall further specify a date and place for a hearing to be held at least

-fourteen (14) days after the date on the Default Notice before the City Council, or such other

board or official as the City Council may designate. At the hearing, the City Council {or other
designated board or official) may affirm or modify the list and description of maintenance
deficiencies and, for good cause shown, may exiend the time for the deficiencies to be
corrected.
{

Thereafter, if the Developer has not corrected the maintenance deficiencies within the time
specified in the Default Notice, or as extended by City Council, then the City may undertake
the necessary corrective actions, and the City may maintain or repair the System for up to one
(1} year. Such maintenance or repair of the System by the City shall not be construed to be a
trespass or a taking of the Property, nor shall the City's actions vest in the public any right to
enter or use the Property or use the System. Thereafter, if Developer or Developer's
successors, grantees or assigns continue to not properly maintain the System, the City may,
aftér providing similar written nofice, schedule and hold another hearing to determine whether
the City should maintain or repair the System for another year, and subject fo a similar notice,
hearing and determination in subsequent years.

In the event the City determines an emergency condition caused by or relating fo the System
threatens the public health, safety or general welfare, the City shall have the right to
immediately and without notice enter the Property and undertake appropriate corrective action.

In the event that the City performs any maintenance or repair to the System (the “City System
Work”), the City will reasonably restore the Property to the same or better condition as it was
in before City began the City System Work and to a safe condition, and will remove all of its
equipment, materials, tools, trash and debris from the Property.

. Charges:

The City shall charge to the current owner of the Property the cost of maintenance or
other corrective action undertaken by the City under this agreement, plus a ten percent (10%)
administrative fee. If not paid within thirty (30} days, the City may place the charges on the
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City’s tax roll, which charges shall be a lien on the real property and shall be coliectable and
enforceable in the same manner general property taxes are collected and enforced.

5. Notice:

Any notices or demands required under this Agreement shall be sent by certified mail o the
address for each party set forth below, or to such other addresses as such party may notify
the other parties in writing:

To Developer: McDonaid’s Corporation
One McDonald’s Plaza
Oak Brook, lliinois 60523
Attn: Director, US Legal Dept #091
L/C 012-0208

With a copy to:

McDonald’'s USA, LLC

1021 Karl Greimel Drive, Suite 200

Brighton, M! 48116

Aitn: Real Estate Coordinator, L/C 012-0208

To the City: City Clerk

: i City of Rochester Hills
1000 Rochester Hills Drive
Rochester Hills, Ml 48309

Any notice or demand so sent will be deemed to have been given as of the time it is received
by the party.

6. Successors and Assigns:

This agreement shall bind and inure to the benefit of the parties and their respective
successors, grantees and assigns.  The benefits, burdens, rights, obligations and
responsibilities  hereunder shall run with the tand and shall bind all current and future owners
of the Property and any divisions thereof.

7. Recording of Agreement:

This agreement shall be recorded at the Oakland County Register of Deeds.

8. Counterparis:
This Agreement may be executed in any number of counterparts and by different parties
hereto in separate counterparts, each of which when so executed and delivered will be

deemed to be an original and all of which taken together will constitute cne and the same
instrument.

[SIGNATURE PAGE TO FOLLOW]
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DEVELOPER:
McDONALD’'S REAL ESTATE COMPANY

a Delaware corporatign % %
By:
Nome: (IMECLIE AL

s\ bty hyo il Loty

CITY:
CITY OF ROCHESTER HILLS

By:

Bryan K. Barnett, Mayor

By:

Jane Leslie, Clerk

STATE OF ILLINOIS
COUNTY OF DuPAGE : S8S.

This agreement was acknowiedged be ore me on ~3U 2 . - ,
Uit %éﬂa‘?z&' pa.&o Al 5 of McDoaIds , a

PATRICIA HENSLER ¢ PAAGit 1a Hé\%t&s_ , notary public
. NOTARY PUBLIC - STATE OF ILLINOIS ¢ DuPage\County, lliinois County, Michigan tufi, o
§ MY COMMISSION EXPIRES:07/2812 ¢

My commission expires: 198y

STATE OF MICHIGAN
COUNTY OF CAKLAND

This agreement was acknowledged before me on , 2011, by Bryan K. Barmett,
Mayor, and Jane Leslie, Clerk, of the City of Rochester Hills, on behalf of the City.

Drafted By qug #.5; \uq Counsel

MC Dot e Notary public

vé‘s—)f’“{ ‘?"" 0‘3 w&%l County, Michigan
erﬁ?eco;%’ed 'Re urn to: My commission expires:

City Clerk

City of Rochester Hills
1000 Rochester Hills Drive
Rochester Hills, Mi 48309
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Part of the South East one—quarter of Section 15, Town 3 North, Range 11 East,
deseribed as follows:

Commencing at the Southeast corner of said Section 15, thence Horth along the East
line of said Section 15, 1169.40 feet; themce North 89 degrees, 52 minutes,

23 seconds West, 60 feet to the point of beginning, which point is on the
Westerly right—of~way line of State Highway ¥~150; thence North 89 degrees,

52 minutes, 23 seconds, West, 315.00 feet; theace South 140.04 feei; thence

South 89. degrees, 52 minutes, 50 seconds Eagt, 315.00 feet to a polnt or the
Westerly right~of-way line of said State Highway M-150; thence North, 140.00

feet to the point of begimming. '

Locally known as: 808 Rochester Road, Rochester, MI.

+# 515 Y -020

\\ie Tt c;uﬁi*’ W\ W\
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Prepared by

HH Engineering Ltd.
220 Bagiey Ave, #500
Detroit, M! 48226
Phone: (313) 963-6560

Contact: Helen M. Himes, P.E.

EXHIBIT *C’
OPERATIONS AND MAINTENANCE MANUAL

STORMWATER MAINTENANCE PLAN

PROPERTY OWNER:

MCDONALD'S RESTAURANT

1021 KARL GREIMEL DR. STE. #200
BRIGHTON, Mi 48116-9475 '

FACILITY LOCATION:
808 SOUTH ROCHESTER RD.
ROCHESTER HILLS, MI 48307
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OPERATION AND MAINTENANCE MANUAL

INTRODUCTION:

This manual identifies the ownership, operation and maintenance responsibilities for all stormwater management
systems including the sedimentation and detention basins, underground storm sewer system, mechanical pre-freatment
devised and bioswales as incorporated into and detailed on the approved Construction Plans as prepared by HH
Engineering Lid., Inc. In order to comply with the local best management practices (BMP) and requirements, this manual
should serve as a minimum performance standard. This manual should be retained intact and read in its entirety by all
parties responsible for the operations a maintenance of the on-site BMP's.

OWNER:

McDonalds Corporation
1021 Kari Greimel Dr.
Brighton, Michigan, 48116
Phone: (734} 3559000

PROPERTY INFORMATION:
This Operations and Maintenance Manual covers the storm water systems located at the following subject property:

LEGAL DESCRIPTION: (see Exhibit ‘A" of the Storm Water Maintenance Agreement) (Per Warran'ty Deed recorded in
Liber 10352, Page 405, ORC.}

Part of the Southeast one quarter of Section 15, Town 3 North, Range 11 East, described as follows:

Commencing at the Southeast comer of said Section 15, thence North along the East line of said Section 15, 116840
feet: thence North 89 degrees, 52 minutes, 23 seconds West, 60 feet to the point of beginning, which point is on the
Westerly right-of-way line of State Highway M-150; thence North 89 degrees, 52 minutes, 23 seconds, West, 315.00
feet: thence South 140.04 feet; thence South 89 degrees, 52 minutes, 50 seconds East, 315.00 feet 1o a point on the
Westerly right-ofway line of said State Highway M-150; thence North, 140.00 feet o the point of beginning.

| EGAL DESCRIPTION PER DIFFIN DEVELOPMENT CONSULTANTS FIELD SURVEY
Part of the Southeast one quarter of Section 15, Town 3 North, Range 11 East, described as foliows:

Commencing at the Southeast comer of said Section 15, thence North 00 degrees 14 minutes 16 seconds East along
the East line of said Section 15, 1169.40 feet; thence North 82 degrees, 52 minutes, 23 seconds West, 64.85 feet to the
point of beginning, which point is on the Westerly right-of-way line of State Highway M-150; thence North 89 degrees, 52
minutes, 23 seconds, West, 315.00 feet; thence due South 140.04 feet; thence South 89 degrees, 52 minutes, 50
seconds Fast, 315.00 feet to a point on the Westerly right-of-way line of said State Highway M-150; thence due North,
140.00 feet to the point of beginning.

Basis of bearing structure was taken from the subdivision plat for "Heatherwood Village No. 1" using the bearing for the
East Line of Section 15 as North 00 degrees 14 minutes 16 seconds East.

It appears that numerous deed descriptions within the S.E. % of Section 15 were prepared without the use or reference

1o the remonumented East v Comer of Section 15 and were described as commencing “Due North” from the Southeast
Comer of Section 15. Setting the bearing as Due North along the East line of Section 15 as currently monument does
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" not match the as-constructed conditions found during our field survey of the property within the S.E. %4 of Section 15.
The property description has been rewritten to match the as-construct conditions found in the field.

STORMWATER MAINTENANCE EXHIBIT:

Exhibit ‘B of the Storm Water Maintenance Agreement is the Storm Water System Plan which provides a clear
presentation of all components of the storm water system. This system is subject to the long-term operation and
maintenance responsibilities detailed in this manual. The system includes:

= Storm sewer pipes
» Storm sewer structures {manholes, inlets, catch basins etc.)
s Pre-Treatment Device (Vortechs 3000 Unit)

INSPECTIONS: ,

The frequency of system inspections outlined in the manual and attached exhibits should be considered the minimum, if
no events warrant additional inspections. The frequency of inspections should be fine-tuned over fime as system
specific conditions are better known and the rate at which certain maintenance operations need to be performed is better
understood. Maintenance Inspection Checkiists are provided for each of the BMP's in this system. Inspections should
be performed by personnei responsible for maintenance and may need fo be certified for confined space entry,
depending on the component being inspected. Operation of the detention basin, outlet control structures and pre-
treatment devised may need to be inspected by a praciicing civil engineer familiar with their operation,

Records of all routine inspections and any work performed on the system for maintenance, repair-or replacement should
be maintained by the owner and kept for a minimum of fen (10) years. A copy of afl records should be provided fo the
City of Rochester Hills Engineering Division. The records should include this manual, all inspection sheets, approved
construction plans and an-built documents, a maintenance log or work performed to the system(s) and contact
information for the system inspector, civil engineer, landscape architect, geotechnical engineer and contractor involved
with the system.

STORM WATER SYSTEMS MAINTENANCE:
Regular inspection and maintenance of BMP's are necessary if these facilities are o consistently perform up 1o
expectations. Stormwater systems are expected to perform quality and quantity contro! functions as long as the land use
they serve exists. Failure fo maintain these sysfems can create the following adverse impacts:

» Increased pollutants to surrounding surface water features

e Potential loss of fife or property resulfing from catastrophic failure of the faclity

o Aesthetic or nuisance conditions, such as mosquitoes or reduced property values due to a degraded facility

appearance.

Most of these impacts can be avoided through proper and timely inspection and maintenance. A major concem
associated with these impacts is the general public’s expectations related to the qualily of life provided, in part, by
construction of these systems. Inadequate mainfenance means the general public may have a {alse sense of security.
The most common cause of stormwater system failure is the lack of adequate and proper operation, inspection,
maintenance and management.

Good design and construction can reduce subsequent maintenance needs and costs, but they cannct eliminate the need
for maintenance altogether. Maintenance requires a long term commitment of time, money, personnel and equipment.
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Monitoring the overall performance of the stormwater management system is a major aspect of any maintenance
program.

The maintenance responsibilities for these systems lie with the current property owner and transfer with the property in
perpetuity. If maintenance of the system is not performed, the City of Rochester Hills reserves the right to enter the

property and perform all necessary work at the property owners’ cost. Refer fo the Agreement for Storm Water System
Maintenance for additional details.

General Maintenance ltems:

Parking Lot Sweeping:

Routine sweeping of all paved surfaces provides a more attractive appearance and removes accumulation of sediment
and trash that tend to migrate into stormwater management systems during rainfall events. Parking lot sweeping should
be performed quarterly or as necessary to fimit sediment and trash build-up.

Grass Mowing and Maintenance:

Mowing requirements at a facility should be designed to the specific site conditions, grass types and seasonai variations
in climate. Requirements for grasses in bicswales will vary, see the applicable section below. Grassed areas require
periodic ferfilizing, de-thatching and soif conditioning in-order to maintain healthy growth. Provisions will need to be
made to reseed and reestablish grass over in areas damaged by sediment accumulation, stormwater flow, erosion or
other causes. Dead iurf will need fo be replaced after being discovered. Inspection of the grass areas and other
landscaping features should be made annually.

Trash and Debris Removal:

Removal of frash and debris from all areas of the property should be performed monthly. Removal of these items will
prevent damage to vegetated areas and eliminate their potential to inhibit the operation of any of the stormwater
management systems. Sediment, debris and trash that are removed and collected should be disposed of according to
local, State and Federal regulations at suitable disposal and/or recycling centers.

Stormwater System Maintenance ltems:

The following narratives give an overview of the maintenance requirements of the different components of the
stormwater system. The inspection checklists attached to this report offer 2 more complete listing of what should be
inspected, when inspection should occur and the likely frequency of maintenance activities.

Storm Sewer and Structures:

Catch basins, inlets, manholes and sewer pipes should be inspected fo check for sediment accumulation and clogging,
floatable debris, dead vegetation etc. The structures and sewers should also be observed during a wef weather event to
ensure their proper operation. Accumulated sediment and debris should be removed on an annual basis or as needed
based on observed conditions, Structural repairs or maintenance should occur as needed based on observed conditions
such as cracks, spalling, joint failure, leakage, misalignment or settlement of structures. A civil engineer should be’
retained if problems are thought fo exist.

Stormwater Pre-Treatment Device (Vortechs 3000 Unif)

Refer io the attached maintenance manual from the manufacturer for all inspection and maintenance requirements for
the Vortechs Structure,

The following page includes an inspection checklist for various devices and components listed above as well as the
manufacturer's manual for the Vortechs stormwaier treatment structure.
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STORMWATER SEWER SYSTEM
DATEMIME OF INSPECTION:

INSPECTOR:
STORMWATER SEWER SYSTEM
MAINTENANCE TASKS AND SCHEDULE » )

= .

] p-
POST CONSTRUCTION Z |2 |8

E | LE

= w B - b

Q E5| 2 o L

S 18£8 |5 F
MAINTENANCE ACTIVITIES E |2E|=|gl® S COMMENTS
MONITORING/INSPECTIINS 5 [EZ|El=|& 2

3= W o2l [

[ O wmlbiE|®o w
inspect for Sediment AccumulaBion . X | & Annually
Inspect for Foatables, dead vegetafion and debris XX X | Annuoally and after major rainfall
Inspect for erosion x| X Annually
;z:-;ct 2t components during wet weather and compare to as-bult x | x T Annusally
inspect inside of structures and pipes for cracks, spalling, joint faflure, x | % Anoualt
seftiement, sagging and misalignment i
PREVENTATIVE MAINTENANCE
Remove accumuiated sediment X Aanually or as needed
Remove ficatables, dead vegetation and debris ¥ X X Anrually of as needed
REMEDIAL ACTIONS
Repairistabilired areas of erosion XX As Needed
Structural Repairs X 1 X As Needed
{Make adjustmentsfrepairs to ensure proper functioning X 1xXiX As Needed

SUMMARY:

INSPECTORS REMARKS:

QVERALL CONDITION OF FACILTY:

RECCMMENDED ACTIONS NEEDED!

DATES ANY MAINTENANCE MUST BE COMPLETED BY:

M2G 1 Projects\C1104 - McDenaid's - Roch Hittsh] &

n0C T $04-mnt

ind-6-12-11¥C1 104 - evosion contral cidstbaing Tasks & Schedule-Slormwater Sewer-08-15-71.xlsx

A
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VORTECHS GUIDE AND MAINTENANCE MANUAL

PROPERTY OWNER:
MCDONALD'S RESTAURANT

1021 KARL GREIMEL DR. STE. #200
BRIGHTON, Ml 48116-9475

FACILITY LOCATION:
808 SOUTH ROCHESTER RD.
ROCHESTER HILLS, Mi 48307
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Vortechs® Maintenance

The Vortechs system should be Inspected at regular intervals and
maintained when necessary to ensure optimum performance.
The rate at which the system collects pollutants will depend more
heavily on site activities than the size of the unit, e.g., unstable
soiis or heavy winter sanding will cause the swirl chamber 1o fif
more quickly but regular sweeping will slow accumulation.

Inspection

inspection is the key to effective maintenance and is easily
performed. Pollutant deposition and transport may vary from
year {6 year and regular inspections will help ensure that the
system is cleaned out at the appropriate time. Inspections shouid
be performed twice per year {i.e. spring and fall) however more
frequent inspections may be necessary i equipment washdown
argas and in climates where winter sanding operations may lead
to rapid accumulations. It is useful and often required as part of
2 permit to keep a record of each inspection. A simple inspection
and maintenance log form for doing so is provided on the
foliowing page, and is also available on contechstormwater.com.

The Vortechs system should be cléaned when inspection reveals
that the sediment depth has accumulated to within 12 to 18
inches {300 to 450 mm) of the dry-weather water surface
elevation. This determination can be made by taking two
measurernents with a stadia rod or similar measuring device;
one measurement from the manhole opening to the top of the
sediment pile and the other from the'manhole opening 1o the
water surface. Notw: To avoid underestimating the volume of
sediment in the chambey, the measuring device must be carefully
jowered to the top of the sediment pile. Finer, silty particies at the
top of the plle typically offer lass resistance to the end of the rod
than larger particles toward the bottom of the pile.

Cleaning

Cleaning of the Vortechs system should be done during dry
weather conditions when no flow is entering the system. Clean-
out of the Vortechs system with a vacuum truck is generally the
mast effective and convenient method of excavating pollutants
from the system. I such & truck is not availeble, 2 "clamshell”
grab may be used, but it is difficult to remove all accumulated
poliutants using a “ciamshell”.

In installations where the risk of petroleum spills is smali, liguid
contaminants may not accumutaie as quickly as sediment.
However, an oil or gasoline spill should be cleanad out
immediately. Motor oil and other hydrocarbons that accumulate
on a more routine basis should be removed when an appreciable
layer has been captured. To remove these pollutants, it may be
preferable 1o use adscrbent pads to solidify the oll since these
pads are usually much easier 1o remove from the unit individually
and less expensive to dispose of than the ciwater emulsion that
may be created by vacuuming the oily layer. Floating trash can be
netted out if you wish 1o separate it from the other peliuiants.

Cleaning of 2 Vorlechs system is ypically done by insarting

a vacuum hose info the swirt chamber and evacuating this
chamber of water and pollutants. As water is evacuated, the
water level cutside of the swirl chamber will drop to a level
roughly equal 1o the crest of the lower aperiure of the swiri
chamber, The water outside the swirl chamber should remain

o

near this level throughout pumping as the bottom and sides

of the swirl chamber are sealed to the tank fioor and walls.

This “water lock” feature prevents water from migrating into
the swirl chamber, exposing the bottom of the baffle wall and
creating excess pump-out volume. Floating pollutants will decant
into the swirl chamber as the water level is drawn down. This
allows most floating material to be withdrawn from the same
access point above the swirl chamber. Foating material that
does not decant into the swirl chamber during draw down
should be skimmed from the baffle chamber. |f maintenance

is not performed as recomrmended, sediment rmay accumulate
outside the swirl chamber. If this is the case, it may be necessary
1o pump out cther chambers. It is advisabie to check for
sediment accurnulation in all chambers during inspection and
mainignance.

These maintenance recommendations apply to all Vortechs
systems with the Jollowing exceptions:

1. Itis strongly recommended that when cleaning systems larger
than the Model 16000 the baffie chamber be drawn down
to depth of three feet prior to beginning clean-cut of the
swirl chamber. Drawing down this chamber prior to the swir
chamber reduces adverse structural forces pushing upstream
on the swirl chamber once that chamber is empty.

2. Entry into a Vortechs system is generally not required as
cleaning can be done Trem the ground surface, However,
if manned entyy into a systern is required the entire system
should be svacuated of water prior 1o entry regardiess of the
system size.

Manhoie covers shoutd be securely seated following cleaning
activities to preveni Jeakage of runoff into the system from
above and also to ensure proper safety precautions. If anyone
physicaily enters the unit, Confined Space Entry procedures need
i be followed.

Disposal of all material removed from the Vortechs system should
be done in accordance with local regulations. In many locations,
disposal of evacuated sediments may be handled in the same
manner as disposal of sediments removed from catch basins or
deep sump menholes. Check your iocal reguiations for specific
requirements on disposal.

For assistance with maintaining vour Vortechs system, contact us
regarding the CONTECH Maintenance Compliance Certification
Pregram.
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Vortech Model:

Location:
Water Ficatable Describe A
. Maintenance
Date depth to Layer Maintenance Comments
- i Fersonnel
sediment! Thickness? Performed

The water depth to sediment is determined by taking two measuremenis with a stadia rod: one measurement from the manhole opening 1o
the top of the sediment pile and the other from the manhole opening to the water surface. if the difference between these measurements is
iess than eighieen inches the system should be cleaned out Note: To avoid underestimaling the volume of sediment in the chamber, the

measuring device must be carefully lowered to the top of the sediment pile.

For optimum periormance, The sysitem shouid be cleaned out when the fioating hydrocarbon layer accumuiates o an appreciabie thickness. in

the even: of an ol spill, the system shoutld be deaned immediateiy.
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Vortechs®

The Vortechs system is & high-performance hydrodynamic
separator that effectively removes finer sediment (e.q.
50-rmicrons {um), olf, and floating and sinking debris. The swirl
concentration ogeration and flow controls work tagether to
minimize trbulence and provide stable storage of captured
poliutants. Precast models can treat peak design flows up 1o
30-cfs (850-1/5); cast-in-place models handle even greater flows,
A typical system is sized to provide a specific removai efficency
of a pradefined particle size distribution (PSD).

Operation Overview

tormwater enters the swirl chamber induding a gentle swirling
flow pettern and enhancing gravitational separation. Sinking
poilutants stay in the swirl chamber while fioatables are stopped
at the baffle wall. Vortechs systemns are usually sized 1o efficiently
treat the frequently occurring runcft events and are primanily
controlied by the low fow corirel orifice. This orifice effectively
reduces inflow velocity and turbulence by inducing a slight '
backwater that is appropriate to the site.

During larger storms, the water leve] rises above the fow flow
controf orifice and bagins to How through the high flow control.
Any layer of Hloating pofiutants is elevated above the invert of
the Floatables Baffle Weli, preventing release. Swirling action
increases in relation 1o the storm intensity, while sediment pile
remains stable. When the storm drain is flowing at peak capadily,
the water surface in the system approachas the top of the high
flow control. The Vortechs system will be sized large enough so
that previously captured pollutants are retained in the system,
even during these infrequent events.
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As a storm subsides, treated runoff decants out of the Vortechs
system at a controlied rate, restoring the water level to a dry-
weather ieve! equal 10 the invert of the inlet pipe. The jow water
level facilitates easier inspeclion and cleaning, and significantiy
reduces maintenance casis by reducing pump-out volume,

Design Basics

Each Vortechs system is custom designed based on site size, site
runcif coefficient, regional precipitation intensity distribution,
and anticipated poflutant characteristics. There are two primary
methods of sizing 2 Vortechs system. The first is to determine
which modsi size provides the desired remova! eFficiency at a
given fiow for a defined partide size or PSD. The second and
more in depth method is the summation of Rational Rainfali
Method™. which uses a summation process described balow in
detail and is used when a spedific removal efficiency of the net
annual sediment foad is required.

Typicaily Vortechs systems are designed to achieve an 80% annual
solids load reduction based on fab generated performance curves
for either 50-um particles, or a particle gradation found in typical
urban runoff (see performance seciion of this manual for more
information).

The Rational Rainfall Method™

Differences in Jocal climate, topography and scale make every
site hydrackcally unique. 1t is iriportant 1o take these factars into
consideration when estimating the long-term performance of
any stormwater treatment system. The Rational Rainfall Method
combines site-specific information with laboratory generated
performance data, and locat historical prec?pitatidﬂ records 1o
estimate removal efficiencies as accurately as possible.
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Short duration rain gauge records from across the United States
and Canada were analyzed 10 determine the percent of the total
annual rainfall that fell at a range of intensities, US stations’
depths were totaled every 15 minutes or hourly and recorded in
0.01-inch increments. Depths were recorded hourly with 1-mm
resolution at Canadian stations. One trend was consisters ai

alt sites; the vast majoritly of predpitation fell at low intensities
and high intensity storms contributed relatively litfle to the total
annuai depth.

These intensities, along with the total drainage area and runoff
coefficient for each specific site, are translated into flow rates
using the Ratienal Rainfall Method. Since most sites are relatively
smal! and highly impendous, the Rational Rainfall Method is
appropriate. Based on the runcff fliow rates calculated for sach
iniensity, operating rates within a proposed Vortechs system are
determined. Performance efficiency curve determined from full
scale laboratory tests on defined sediment PSDs is applied to
cairuiate solids removsl efficiency. The relative removai efficiency
at each operating rate is added to produce a net annual pollutant
removal efficiency estimate,

Once 2 system size is established, the internal efements of the
systern are designed hased on information provided by the site
enginear. Flow control sizes and shapes, sump depth, oil spilt
storage capacity, sediment storage volume and inlet and outlet
ofientation are determined for zach system. In addition, bypass
weir calculations are made for off-line systems.

Flow Control Calculations
Low Flow Control

The low flow contiol, or orifice, is ypically sized to submerge
the inlet pipe when the Voriechs system is operating at 20%
of its treatment capacity. The orifice is typically a Cippoletti
shaped aperture defined by its flat crest and sides which indline
cutwardly at & slope of 1 horizontal to 4 vertical.

Qoriice = & * A 7Y 2gh

Where:

Qorifice = fow through orifice, cfs {L/s)

C,y = orifice coefficient of discharge = 0.56 (based on 1ab tests)
A = orifice flow area, 72 {m?) {calculated by orifice geometry)
h = design head, ft {m) {equal to the inlet pipe diameter} '
g = acceleration due 1o gravity (32.2-f/57 (9.81-mys?)

The minimum orifice crest length is 3-in {76-mm) and the
minimum orifice height s 4-in {102-mm}. If flow must be
restricted beyond what can be provided by this size aperture,

a Fluidic-Amp ™ HydroBrake flow control will be used. The
HydroBrake altows the minimum flow constriction to remain at
3-in {76-mm) or greater while further reducing flow duetoits
unique throfttling action.

High Flow Control

The high flow control, or wair, is sized 1o pass the peak system
capacity minus the peak orifice fiow when the water surface
elevalion is at the tog of the weir. This flow control is also 2
Cippoletfi type weir.

The weir flow control is sized by solving for the crest length and
head in the foliowing equation:

Quueir = Cg *L* (372

Where:

Queir = flow through weir, cfs {1/5)

Cg = Gppolett weir coefficient = 3.37 {based on lab testing}
k= available head, ft {m) (height of wein

L = design weir crest length, ft{m}

Bypass Calculations

In most all cases, poliutant removal goals can be met without
treating peak fow rates and it is most faasible 1o use a smalier
Vortechs system configured with an external bypass. in such
cases, a bypass design is recommendad by CONTECH Storrnwater
Solutions for each off-line system. To caiculate the bypass
capacity, first subtract the systern’s treatment capacity from the
peak conveyance capacity of the collection system (minimum of
10-year recurrence interval}. The rasuliis the flow rate that must
be bypassed to aveld surcharging the Vortechs system. Then use
the following asrangement of the Frands formula to calculate the
depth of flow over the bypass weir.

H = Qpypass ACq = HF3

Whete:

H = depth of How over bypass weir crest, f (m)
Qbypass = requirad bypass flow, cis (/)

Cy = discharge coeffident = 3.3 for rectangular weir
L = length of bypass weir crest, ft ‘ ‘

The bypass weir crest elevation is then caiculated to be the
elevation af the top of the Gppoletti weir minus the depth of
flow,

Hydraulic Capacity

In the event that the peak design fiow from the site i exceeded,
it 15 imporiant that the Voriechs system is not a constriction to
runoif leaving the site. Therefore, each system is designed with
enough hydraulic capadty to pass the 100-year flow rate_ It is
imporiant to note that at operating rates above ‘,G{)—gpm/ftz
(68—§_pslm2) of the swirl chamber area {peak treatment capacity),
captured pollutanis may be lost.

When the system Is operating at peak hydrauiic capacity, water
will be flowing through the gap over the top of the flow contro!
wall as well 25 the orifice and the weir.

e
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Performance
Full Scale Laboratory Test Resulis

Laboratory testing was conducted on a fuil scale Vortechs model
2000. The 150-um curve demonstrates the results of tesis

using parlicies that passed through a 60-mesh sieve and were
retained on & 100-mesh steve. The 50-um curve is based on

tests of particles passing through a 200-mesh sieve and retained
on a 400-mesh sieve {38-um}. A gradation with an average
particle size {d50} of 80-um, containing particies ranging from
38-500-um in diameter was used to represent typical stormwater
solids. (Table 13

Particle Size .

- ‘Distribution (um) EE
] A29%

63- 75 , 4%
75-100 9%
100 - 150 7%
150 - 250 1%
>250 27%

Table 1: Particle gradation of typical urban runoff used for
efficiency curve

As shown, the Vortechs sysiem maintains positive total
suspended solids {T55), defined by the tested gradations, removal
efficiancias over the full range of operating rates. This allows

the system 1o effectively treat all runoff from large, infrequent

design siorms, as well as runoff from more frequent low-intensity

sHOrmMs.
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Figure 1: Vortechs modei 2000 Removal Efficiencies

Typical Vortechs systems are designed to treat peak flows from
1.6-cls (45-1/3) up to 30-cfs (B50-L/s) online withou! the need
for bypass. Howaver, external bypasses can be ¢onfigured to
convey peak fows around the system if treatment capacity is
exceeded. The system can also be configured 1o direct low flows
from the last chamber of the system to polishing treatment
when rmore stringent water quality standards are imposed. in all
configurations, high removal efficiencies are achieved during the
lower intensity storms, which constituie the majority of annual
rainfall volume.

Fuil report available at www.contechstormwatencom.

Laboratory Testing
Fuli reports available at www.contechstormwater.com

Technical Bulletin 1: Removal Efficiencies for Selected Particle
Gradations

Technical Bulletin 2: Particle Distribution of Sediments and the
Effect on Heavy Meial Removal

Technical Bulletin 3: 3izing for Net Annual Sediment Removai

Technical Bulletin 3a: Determining Bypass Weir Elevation for Off-
tine Systams

Technical Bulletin 4; Modeling Long Term toad Reduction: The
Rational Rainfall Method

Technical Bulletin 5; Oil Removal Efficiency

Field Monitoring

Foliowing are brief surnmaries of the field tests completed to
date.

Full reports availabie at www.contechstormwater.com

Delorme Mapping Company
Yarmouth, ME
CONTECH Stormwater Solutions

Pricr to this premier field test of the Vortechs system, CONTECH
developed an extensive body of laboratory data to document
total suspended solids (T58) remova! efficiency, CONTECH
performed this fieid study in.order to compare the performance
predicted using laboratory data to the performance of a correctly
sized sysiem in the fiald,

The study site was the headquarters of Delorme Mapping

in Yarmouth, Maine. The building, driveway, parking ot and
ancitary facilities were constructed in 1996, A Voriechs model
11000 was insialled to treat runoff from the 300-space, 4-acre
{1.62-ha) parking lot.

Testing Period May 1925 t0 Dec 1999
# of Storms Sampled 20

Mean Influent Concentration” 328-mg/t

Mean Effluent Conceniration 60-mg/lL
Removal Effidency 82%

The main purpose of the Delorms siudy was to verify that the
sizing methodology developed from our full-scale laboratory
testing was valid and an accurate means of predicting fisld
performance. The results of the study confirmed our sizing
methodology:

Village Marine Drainage

Lake George, NY

New York State Department of Environmental
Conservation, Division of Water

The New York State DEC usad funds obtained in a Section 319
grant to ininate a study of the effectiveness of the Vortechs
systern to remove sediment and other pollutants transporied
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by stormwater 1o Lake George, Lake George Village, New York.
“Since the 1970s, when there was a rapid increase in the rate
and concentration of development along the southwestern
shores of Lake George, we have been concerned about the
impact of stormwater discharges into the lake,” said Tracy West,
co-author of the study.

Testing Period Fe 2000 to Dec 2000
# of Storms Sempied 13

Mean influent Concentration 801-mag/L
Mean Effluent Concentration 105-mg/L
Removal Efficency 88%

The study conduded that the Village and Town of Lake George
should consider instaliing additionat Vorteths systems in areas

where sedimentation and erosion have been ideniified as non-
point source poliution problems,

Harding Township Rest Area
Harding Township, NI
fTP Environmental Associates

This third party evaluation was performed under a L.5.
Enwironmental Protection Agency grant; administered by the
New lersey Department of Environmental Protection. A, Roger
Greenway, principal of RTP Environmental Associates, Inc., '
conductad the siudy in conjunction with Thonet Associatés,
which assisted with data analysis and helped deveiop best
management practices {BMP) recommendations.

Tha Vortechs model 4000 was sized to handle a 10C-year storm
from the 3 acre {1.21 ha) paved parking arga at the Harding
Rest Stop, located off the northbound lane of 1-287 in Harding
Township, New jersey.

Testing Period May 1999 1o Nov 2000

# of Storms Sampled 5
Mean Influent Concentration (T55) 493-mg/L
Mean Effluent Concemiration (TS5} 35-mg/t
Removal Efficiency (TSS) 93%
Mean Influent Concentration (TPH) 16-mg/L
Mean Effluent Concentration {TPH) S-rmg/L
Removal tfficienty (TPH} 87%

The study conduded that truck rest stops and similar parking
areas would benefit from installing stormwater treatment systems
1o mitigate the water quality impacts associated with stormwater
runoff from these sites.
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Timothy Edwards Middie School

South Windsor, €T

UCONN Department of Civil & Environmental Engineering
This study of the Vortechs system was published as s thesis by
Susan Mary Board, as part of the reguirements for a Master of
Science degree from the University of Connecticut. Her objective
was to determine how well the Vortechs system retained
poliutants from parking lot runoff, including total suspended
solids (TSS}, nutrients, metals, and petroleum hydrocarbans.

A Vortechs model 5000 was installed in 1998 to treat runcff
from the 82-space parking lot of Timothy Edwards Middle
School. The entire watershad was approximately 2 acres
(0.81 ha), and was 80% impervicus.

Testing Period Jul 2000 to Apr 2001

# of Storms Sampled wesakly composite samples taken

Mean influent Concentration 324-mgfL
Mean Effluent Concentration 73-mg/L
Removal Efficiency B 7%

Additionally, the Vortechs system was particularly effective in
removing zinc (85%), lead {46%), copper (56%;}, phosphorus
{67%) and nitrate (54%).

The study concluded that the Vortechs systern significantly
reduced effluent concentrations of many pollutants in
stormwater runoif.
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Maintenance

The Vortechs system should be inspected at regular intervais and
maintaingd when necessary o ensure optimum performance.
The rate at which the system collects potiutants will depend more
heavilv on site activities than the size of the unit, e.g., unstable
soils or heavy winter sanding will cause the swirl chamber 1o fiil
more quickly but reguiar sweeping will siow accumulation.

Inspection

inspection is the key to effective maintenance and is easily
performed. Poilutant deposition and transport may vary from
year to year and regular inspections will help ensure that the
systemn is cleaned out at the appropriate time. inspections shoutd
be performed twice per year {i.e. spring and fall} however more
frequent inspections may be necessary in equipment washdown
areas and in climates where winter sanding operations may lead
1o rapid accumulations. i is usefu! end ofien required as part of
2 permit 1o keep a record of each inspeciion. A simgle inspection
and maintenance iog form for doing so is provided on the
following page, and is ais¢ available on contechstormwatencom.

The Voriechs system shouid be cleaned when inspection reveals
that the sadiment depth has accumulated 1o within 12 1o 18
inches {300 to 450 mm) of the dry-weather water surface
elevation. This determination can be made by taking two
measurements with a stadia rod or simnilar measuring device;
one measurement from the manhole opening to the top of the
sediment pile and the other from the manhole opening to the
watar surface. Note: To avoid underestimating the volume of
sediment in the chamber, the measuring device must be carefully
lowered to the top of the sediment pile. Finer, silty particles at the
top of the pile typically offer less resistance to the end of the rod
than iarger particles toward the bottom of the pile.

Cleaning

Cleaning of the Vortechs system shouid be done during dry
weather conditions when no flow is entering the system. Clean-
out of the Vortechs systein with & vacuum truck is gengrally the
maost effective and convenient method of excavating poliutants
from the system. i such a truck is not available, a “clamshel!”
grab may be used, but it is difficult to remove ali accumulated
poliutants using a2 "damshell”.

in Installations where the risk of petroleurmn spills is small, iquid
contaminanis may not accumulate as quickly as sediment.
However, an oil or gasoline spill should be cleaned out
immediately. Motor ofl and other hydrocarbons that accumulate
on: & more routing basis should be removed when an appraciable
layer has been captured. To remove these poilutants, it may be
preferable to use adsorbent pads to solidify the oil since these
pads are usually much gasier 10 remove from the unit individually
and less expensive to dispase of than the oil/water emulsion that
may be created by vacuuming the oily layer. Floating trash can be
netted out if you wish 1o separate it from the other poliutants,

Cleaning of & Vortechs system is typically done by inserting

a vacuum hose into the swirl chamber and evacuating this
chamber of water and pollutants. As water is evacuated, the
water level outside of the swirl chamber will drop to a level
roughly egual to the crest of the lower aperiure of the swirl
charnber. The water outside the swirl chamber should remain

near this level throughout pumping as the bottom and sides

of the swirt chamber are sezled 1o the tank floor and walis.

This “water lock” feature prevents water from migrating into
the swirl chamber, exposing the bottom of the baffle wall and
creating excess pump-out volume. Floating pollutants wili decant
Inio the swirl chamber as the water leve! is drawn down. This
aliows most fioating material 1o be withdrawn from the same
access point above the swirl chamber, Floating material that
does not decant into the swirl chamber during draw down
should be skimmed from the baffle chamber. if maintenance

is not performed as recommended, sediment may accumuiate
outside the swirl chamber. i this is the case, it may be necessary
to pump out other chambers. 1t is advisable to check for
sediment accurnutation in all chambers during inspection and
mainterance.

These maintenance recommendations apply to all Voriechs
systems with the following exceptions:

1. # is strongly recommended that when cleaning systems larger
than the Model 16000 the baffle chamber be drawn down
to depth of three feet prior to beginning clean-out of the
swirl chamber, Drawing down this chamber prior 1o the swirl
chamber reduces adverse structural forces pushing upstream
on the swirl chamber once that chamber is empty.

2. Entry into a Vortechs system is generally not required as
cleaning can be done from the ground surface. However,
if manned entry into a system is reguired the entire system
should be evacuated of water prior to entry regardiess of the
system size.
Manhaole covers should be securely seated following deaning
activities 10 prevent leakage of runoff into the system from
ahbove and also 10 ensure proper safety precautions. i anyone
physically enters the unit, Confined Space Entry procedures need
1o be followed.

Disposal of all materiat removed from the Vortechs system should
be done in accordance with local regulations. In many locations,
disposal of evacuated sediments may be handled in the same
manner as disposal of sediments removed from caich basins or
deep sump manholes. Check your local regulations for specific
requirements on disposal.

For assistance with maintaining your Vortechs system, contact us
regarding the CONTECH Maintenance Compliance Certification
Program.
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Vortech Medel: Location:
Water Floatabie Describe .
. Maintenance
Date depth to Layer Maintenance Comments
) . . Personnel
sediment’ Thickness? Performed

The water depth 1o sediment is determined by taking nwo measurements with a stadia rod: one measurement from the manhole opening to
the w0 of the sediment pile and the other from the manhoele opening 10 the water surface. If the difference between these measurements is
less than eighteen inches the system should be deaned ouL Note: To aveid underestimating the volume of sediment in the chamber, the
measuring device must be carefully lowered to the top of the sediment pila.

the event of an oif spitt, the system should be deaned immediately.
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For optimum performance, the sysiem should be cleaned out when the Hoating hydrocarbon laver accumuiates 10 an apprediable thickness. In
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- Drawings and specifications zre available at www.contechstormwater.com.
- Site-specific design support is available from our engineers.

©2Z008 CONTECH Stormwater Solutions

CONTECH Construction Products Inc. provides site solutions for the civil engineering industry. CONTECH"s portfolio includes
bridges, drainage, sanitary sewer, stormwater and earth stabilization products. For information on other CONTECH division
offerings, visit contech-cpi.com or cali 800.338.1122

Nothing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fithess Tor
any parficular purpose. See the CONTECH standard guotation or acknowledgement for applicable warranties and other terms
and conditions of sale.

The product(s} descrbed may be protected by one or more of the followeng US patents: 3.322,629; 5,624,575; 5,707,327, 5,759,415 5,788,843; 5,985,157 6,027,539; 6,350,374, 6,406,213
&,521.720; 6,511,595; 6,659,048; 6,991,114; 6,8088,038: 7,186.038; 7.,296,692; 7.297.265; related foreign patent or other patents pending.
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