AGREEMENT FOR MAINTENANCE OF
STORM WATER SYSTEM

This agreement (“Agreement”) is made on the 25 7#day of J(T088R_A0/4, by ESM PROPERTIES,
LLC, a Michigan limited liability company whose address is 3950 Maple Hill W, West Bloomfield, Michigan
48323 (“Owner”) and the CITY OF ROCHESTER HILLS (the “City”), whose address is 1000 Rochester
Hills Drive, Rochester Hills, M1 48309.

RECITALS:

WHEREAS, ESM Properties, LLC owns and occupies the property described in attached Exhibit A
(“Property”); and

WHEREAS, Owner has proposed a redevelopment of the Property and the City has approved the proposed
a storm water system (the “System”), and

WHEREAS, the parties will benefit from the proper use and maintenance of the System and desire to enter
into this Agreement to provide for the same.

THEREFORE, the parties agree:

1. Use of the System: Components of the System, including any and all water conveyance and water
quality treatment facilities and devices, storm sewer pipe, catch basins, and manholes shall be used solely for
the purpose of conveying and treating storm water and surface drainage on the Property until such time as (i)
The City determines and notifies Owner, or Owner’s successors, grantees or assigns, in writing, that it is no
longer necessary to convey or treat the storm and surface drainage; and (ii) an adequate alternative for
conveying and treating storm and surface 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 alternate drainage system.

2. Maintenance:

A. Owner shall be responsible for the proper maintenance, repair and replacement of the System and
any part thereof, including the detention basin.




B. Proper maintenance of the System shall include, but not limited to: (i) Removing accumulated
sediment, trash and debris from the catch basin structures and inlets; (ii) managing deleterious vegetative
growth; (iii) maintaining storm sewer, structures, and safety features; (iv) controlling the effects of erosion on
the Property; (v) inspecting and cleaning the water quality control device; (vi) inspecting inlet structures and
storm sewer pipes for structural integrity; (vii) inspecting and cleaning the storm sewer system and catch basin
structures, and (viii) performing any other maintenance that is reasonable and necessary to facilitate and
continue the proper operation and use of the System.

3. Action by City: Inthe event that Owner, its successors, grantees, or assigns, neglects or fails at any
time to properly maintain the System or any part thereof, the City may notify the Owner or Owner’s
successors, grantees or assigns, in writing, and the notice shall include a listing and description of maintenance
deficiencies and a demand that they must be corrected within thirty (30) days.

The notice shall further specify the date and place for a hearing to be held at least fourteen (14) days
after the date of the notice before the City Council, or such other board or official to whom the City Council
may delegate responsibility. At the hearing, the City Council (or other board or official) may affirm or modify
the listing and description of deficiencies to be corrected and, for good cause, may extend the time within
which the deficiencies must be corrected.

Thereafter, if the maintenance deficiencies are not corrected within the time allowed, the City may
undertake and make the necessary corrections, and may maintain the System for a period not to exceed one (1)
year. Such maintenance of the System by the City shall not be deemed a trespass or taking of the Property, nor
shall the City's actions be deemed to vest in the public any right to use the Property. If the City determines
maintenance of the system by the City should continue beyond one year, the City shall hold, and provide
advance written notice of, a further hearing to determine whether the Owner or Owner’s successors, grantees
or assigns, can or cannot properly maintain the System. If the Owner cannot or will not maintain the System,
the City may continue to maintain the System for another year, and subject to a similar hearing and
determination, in subsequent years.

In the event the City determines an emergency condition caused by or relating to 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.

4. Charges: The City shall charge to the current owner of the Property the cost of maintenance or other
corrective action undertaken by the City in accordance with this Agreement, plus a ten percent (10%)
administrative fee. If not timely paid, the City may assess the charges on the City’s tax roll, which charges
shall be a lien on the real property and shall be collectable and enforceable in the same manner general
property taxes are collected and enforced.

5. Notice: Any notices required under this agreement shall be sent by certified mail to the address for
each party set forth below, or to such other addresses as such party may notify the other parties in writing:
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To Owner:

And

To the City:

ESM Properties, LLC

¢/o Norman LePage

3950 Maple Hill W

West Bloomfield, Michigan 48323

Mark Papak
P.O. Box 2597
Birmingham, Michigan 48012

Clerk

City of Rochester Hills

1000 Rochester Hills Drive
Rochester Hills, Michigan 48309

6. Successors and Assigns: This Agreement shall bind and inure to the benefit of the parties and their
respective successors, grantees and assigns. The rights, obligations and responsibilities hereunder shall run
with the land and shall bind all current and future owners of the Property.

7. Recording of Agreement: This Agreement shall be recorded at the Oakland County Register of Deeds.

**% SIGNATURES APPEAR ON FOLLOWING PAGE#***




ESM PROPERTIES,

774

By: ;’{0 (= fREET

itle: Manager

CITY OF ROCHESTER HILLS

By: Bryan K. Barnett
Title: Mayor

By: Tina Barton
Title: City Clerk

STATE OF MICHIGAN
COUNTY OF OAKLAND

This Agreement was acknowledged before me on 25 0(7\'0 b(/r ,2016, by &w%\ L{ Paﬂ {,

who is the Manager of ESM Properties, LLC, a Michigan limited liability company, on behalf of the company.

! . ,
{! Q{ / )M/ﬂp Mlotary public
'Y County, Mit igan

"{_/ ~TRACEY J. MCCAGHY

2

commission €Xp ires: Notary Public, State of Michigan
STATE OF MICHIGAN My Com?n?slg‘r:)tr&%i?ég glangn 201
COUNTY OF OAKLAND | Actingin he County o [} i g’}_ﬂd |
This Agreement was acknowledged before me on , 2016, by Bryan K. Barnett,

Mayor and Tina Barton, City Clerk of the City of Rochester Hills, on behalf of the City.

, notary public
County, Michigan
My commission expires:

Drafted by: When recorded, return to:
Marc C. Swoish City of Rochester Hills
Dean & Fulkerson, P.C. 1000 Rochester Hills Drive
801 Big Beaver Road; Fifth Floor Rochester Hills, Michigan 48309
Troy, Michigan 48084
4
_Yohn S¥era

Approved w2y
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EXHIBIT A

(DESCRIPTION)

LEGAL DESCRIPTION - PROPERTY

THE LAND REFERRED TO IN THIS SURVEY IS LOCATED IN THE NORTHWEST 1/4 OF SECTION

28, T3N, R11E, CITY OF ROCHESTER HILLS, COUNTY OF OAKLAND, STATE OF MICHIGAN AND
MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT DISTANT S01°41°08”E, 1082.41 FEET AND N88"18'527E, 114.47 FEET
AND S69°22'14"E, 151.84 FEET FROM THE NORTHWEST SECTION CORNER; THENCE ALONG A
CURVE TO THE RIGHT (RADIUS 200.00 FEET, CHORD BEARS S37°39'27"E, 65.36 FEET,
DISTANCE OF 65.66 FEET); THENCE S28°15°45"E, 50.03 FEET; THENCE ALONG A CURVE TO
THE LEFT (RADIUS 270.00 FEET, CHORD BEARS S50°44°40"E, 206.49 FEET, DISTANCE OF
211.88 FEET); THENCE S02°43'01"E, 369.27 FEET; THENCE N67°34'58"W, 137.96 FEET;
THENCE S88°23'04"W, 151.71 FEET; THENCE N50°39'33"W, 186.50 FEET; THENCE
NO1°41°08"W, 152.04 FEET; THENCE N8714'157E, 195.00 FEET; THENCE NO1°40°03"W, 267.51

FEET TO THE POINT OF BEGINNING, CONTAINING 136,722 SQUARE FEET OR 3.139 ACRES
OF LAND.

PARCEL ID NO.: 15-28-151-004

RRYLLLLIETT s
\

Vil

. DATE ~ DRAWN  JOBNO. SHEET
10-07-2016  AJE J143 20f2

NOWAK & FRAUS ENGINEERS
46777 WOODWARD AVE. . .
PONTIAC, MI 48342-5032 %, . ® S

TEL. (248) 332-7931 “, A Tl "
FAX. (248) 332-8257 o,
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EXHIBIT B

(DESCRIPTION)

LEGAL DESCRIPTION - PROPERTY

THE LAND REFERRED TO IN THIS SURVEY IS LOCATED IN THE NORTHWEST 1/4 OF SECTION

28, T3N, R11E, CITY OF ROCHESTER HILLS, COUNTY OF OAKLAND, STATE OF MICHIGAN AND
MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT DISTANT S01°41°087E, 1082.41 FEET AND N88"18'52"E, 114.47 FEET
AND S69°22'14”E, 151.84 FEET FROM THE NORTHWEST SECTION CORNER; THENCE ALONG A
CURVE TO THE RIGHT (RADIUS 200.00 FEET, CHORD BEARS S37°39°27"E, 65.36 FEET,
DISTANCE OF 65.66 FEET); THENCE S28°15’45"E, 50.03 FEET; THENCE ALONG A CURVE TO
THE LEFT (RADIUS 270.00 FEET, CHORD BEARS S50°44°'40"E, 206.49 FEET, DISTANCE OF
211.88 FEET); THENCE S02°43’01"E, 369.27 FEET; THENCE N67°34’58”W, 137.96 FEET;
THENCE S88°23'04"W, 151.71 FEET; THENCE N50°39'33"W, 186.50 FEET; THENCE
NO1°41°08"W, 152.04 FEET; THENCE N87'14'15”E, 195.00 FEET; THENCE N01°40°03"W, 267.51

FEET TO THE POINT OF BEGINNING, CONTAINING 136,722 SQUARE FEET OR 3.139 ACRES
OF LAND.

PARCEL ID NO.: 15—-28-151-004
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EXHIBIT ‘/C’

OPERATIONS AND MAINTENANCE MANUAL

GRIFFIN CLAW
STORMWATER MAINTENANCE PLAN

ROCHESTER HILLS, MICHIGAN

PROPERTY OWNER:

ESM PROPERTIES, LLC
2273 CROOKS ROAD
ROCHESTER HILLS, M1 48309

Phone: (248) 417-9464

Contact: Scott LePage

Prepared by:

Nowak and Fraus Engineers, PLLC
46777 Woodward Ave.
Pontiac, Michigan 48342
Phone: {248) 332-7931
Contact: Patrick Williams, P.E.

October 21, 2016




OPERATION AND MAINTENANCE MANUAL

INTRODUCTION:

This manual identifies the ownership, operation and maintenance responsibilities for all storm water
management systems including the underground detention system, underground storm sewer system,
outlet control structures, mechanical pre-treatment devices and bioswales as incorporated into and
detailed on the approved Construction Plans as Prepared by Professional Engineering Associates, Inc. In
order to comply with the local best management practices (BMP) 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 and maintenance of the on-site BMP’s.

OWNER:

Scott LePage

ESM Properties, LLC

2273 Crooks Road

Rochester Hills, Michigan, 48309
Phone: (248) 417-9464

PROPERTY INFORMATION:

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

PART OF THE NORTHWEST 1/4 OF SECTION 28, T3N, R11E, CITY OF ROCHESTER HILLS, COUNTY OF
OAKLAND, STATE OF MICHIGAN AND MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT DISTANT S01°41'08"E, 1082.41 FEET AND N88°18'52"E, 114.47 FEET AND
$69°22'14"E, 151.84 FEET FROM THE NORTHWEST SECTION CORNER; THENCE ALONG A CURVE TO THE
RIGHT (RADIUS 200.00 FEET, CHORD BEARS S37°39'27"E, 65.36 FEET, DISTANCE OF 65.66 FEET); THENCE
$28° 15'45"E, 50.03 FEET; THENCE ALONG A CURVE TO THE LEFT (RADIUS 270.00 FEET, CHORD BEARS
$50°44'40"E, 206.49 FEET, DISTANCE OF 211.88 FEET); THENCE S02°43'01"E, 369.27 FEET; THENCE
N67°34'58"W, 137.96 FEET; THENCE S88°23'04"W, 151.71 FEET; THENCE N50°39'33"W, 186.50 FEET;
THENCE N01°41'08"W, 152.04 FEET; THENCE N87°14'15"E, 195.00 FEET; THENCE N01°40'03"W, 267.51
FEET TO THE POINT OF BEGINNING, CONTAINING 136,722 SQUARE FEET OR 3.139 ACRES OF LAND.

PARCEL ID NO.: 15-28-151-004

STORMWATER MAINTENANCE EXHIBIT:

Exhibit ‘B’ of the Storm Water Maintenance Agreement is the Storm Water System 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:
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e Storm Sewer Pipes

* Storm Sewer Structures (manholes, inlets, catch basins, etc.)
e  Qutlet Control Structures

® Pre-Treatment Device (Stormceptor #2400)

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 time as system specific conditions are better known and the rate at which certain
maintenance operations need to be performed is better understood. Maintenance Inspection Checklists
are provided for each of the BMP’s in this system. Inspections should be performed by personnel
responsible for maintenance and may need to be certified for confined space entry, depending on the
component being inspected. Operation of the definition system, outlet control structures and pre-
treatment devices may need to be inspected by a practicing 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 ten {(10) years. A copy of all
records should be provided to the City of Rochester Hills Engineering Division. The records should
include this manual, all inspection sheets, approved construction plans and as-built documents, a
maintenance log of 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 to consistently
perform up to expectations. Stormwater systems are expected to perform quality and quantity control
functions as long as the land use they serve exists. Failure to maintain these systems can create the
following adverse impacts:

¢ Increased pollutants to surrounding surface water features
e Potential loss of life or property resulting from catastrophic failure of the facility

e Aesthetic or nuisance conditions, such as mosquitos or reduced property values due to a
degraded facility appearance.

Most of the impacts can be avoided through proper and timely inspection and maintenance. A major
concern associated with these impacts is the general public’s expectations related to the quality of life
provided, in part, by construction of these systems. Inadequate maintenance means the general public
may have a false 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 cannot
eliminate the need for maintenance altogether. Maintenance requires a long term commitment of time,
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money, personnel, and equipment. 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 property and perform all necessary work at the property owners’ cost.
Refer to the Agreement for Storm Water Systems Maintenance for additional details.

General Maintenance ltems:
Parking Lot Sweeping:

Routine sweeping of all paved surfaces provides a more attractive appearance and removes
accumulations 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 limit 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
seasonal variations in climate. Requirements for grass in bioswales will vary see the applicable section
below. Grassed areas require periodic fertilizing, de-thatching and soil conditioning in order to maintain
healthy growth. Provisions will need to be made to reseed and reestablish grass cover in areas damaged
by sediment accumulation, stormwater flow, erosion or other causes. Dead turf will need to be replaced
after being discovered. Inspection of the grass areas and other landscaping features should be made
annually.

Trash and Debris Removal:

Removal of trash 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 Items:

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 a more complete listing
of what should be inspected, when inspection should occur and the likely frequency of maintenance
activities.

Storm Sewer, Structures, and Sedimentation Control Structures:

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

Stormwater Pre-Treatment Devices:

Refer to the attached maintenance manuals from the manufacturer for all inspection and maintenance
requirements for the pre-treatment structures.

The following pages include inspection checklists for the various devices and components listed above as
well as the manufacturer’s manuals for the stormwater pre-treatment structures.

October 21, 2016




EXHIBIT C

(SKETCH)

STORMWATER MANAGEMENT SYSTEM - PERMANENT MAINTENANCE

DATE/TIME OF INSPECTION:

INSPECTOR:

STORMWATER MANAGEMENT SYSTEM
MAINTENANCE TASKS AND SCHEDULE
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MONITORING/INSPECTION
Ins pect for Sediment Accumulation X X Annually
Inspect for Floatables, dead vegetation, and debris X X Annually
Inspect for erosion Annually
Inspect all components during wet weather and compare to
as-built plans X X Annually
Inspect inside of structures and pipes for cracks, spalling,
joint failure, settiement, sagging, and misalignment. X X Annually
PREVENTATIVE MAINTENANCE
Remove accumulated settlement X X Annually or as needed
Remove floatables, dead vegetation and debris X X Annually or as needed
REMIDAL ACTIONS
Repair/stabalize areas of erosion As Needed
Structural Repairs X X As Needed
Make adjustments/repairs to ensure proper functioning X X As Needed
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Stormceptor:

-———— ST

Stormceptor Design Notes

» Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
*  Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.

Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences
Inlet Pipe Configuration STC 450i STC 900 to STC 7200| STC 11000 to STC 16000
Single inlet pipe 3in. (75 mm) 1in. (25 mm) 3in. (75 mm)
Multiple inlet pipes 3in. (75 mm) 3in. (75 mm) Only one inlet pipe.

Maximum inlet and outlet pipe diameters:

Inlet/Outlet Inlet Unit In-Line Unit Series*
Configuration STC 450i STC 900 to STC STC 11000 to STC
7200 16000
Straight Through 24 inch (600 mm) 42 inch (1050 mm) 60 inch (1500 mm)
Bend (90 degrees) 18 inch (450 mm) 33 inch (825 mm) 33 inch (825 mm)

» The inlet and in-line Stormceptor units can accommodate turns to a maximum of 90 degrees.
» Minimum distance from top of grade to crown is 2 feet (0.6 m)
* Submerged conditions. A unit is submerged when the standing water elevation at the proposed

location of the Stormceptor unit is greater than the outlet invert elevation during zero flow

conditions. In these cases, please contact your local Stormceptor representative and provide the
following information:

+ Top of grade elevation

» Stormceptor inlet and outlet pipe diameters and invert elevations
e Standing water elevation

» Stormceptor head loss, K = 1.3 (for submerged condition, K = 4)

For technical assistance and pricing, please contact:

Rinker Materials — Concrete Pipe Division

Tel: 800-909-7763
www.rinkerstormceptor.com
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1. About Stormceptor

The Stormceptor® STC (Standard Treatment Cell) was developed by Imbrium™ Systems to
address the growing need to remove and isolate pollution from the storm drain system before
it enters the environment. The Stormceptor STC targets hydrocarbons and total suspended
solids (TSS) in stormwater runoff. It improves water quality by removing contaminants
through the gravitational settling of fine sediments and floatation of hydrocarbons while
preventing the re-suspension or scour of previously captured pollutants.

The development of the Stormceptor STC revolutionized stormwater treatment, and created
an entirely new category of environmental technology. Protecting thousands of waterways
around the world, the Stormceptor System has set the standard for effective stormwater
treatment.

1.1. Distribution Network

Imbrium Systems has partnered with a global network of affiliates who manufacture and
distribute the Stormceptor System. In the United States contact Rinker Materials for
additional information concerning the Stormceptor System.

United States

Rinker Materials — Concrete Toll Free: 800 909 7763

Pipe Division Fax: 832 590 5399
6560 Langfield Road www.rinkerstormceptor.com
Building 3

Houston TX 77092
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1.2. Patent Information
The Stormceptor technology is protected by the following patents:

* Australia Patent No. 693,164 * 693,164 * 707,133 * 729,096 ® 779401
» Austrian Patent No. 289647

» Canadian Patent No 2,009,208 ¢2,137,942 * 2,175,277 * 2,180,305 * 2,180,383 =
2,206,338 = 2,327,768 (Pending)

China Patent No 1168439

Denmark DK 711879

German DE 69534021

Indonesian Patent No 16688

Japan Patent No 9-11476 (Pending)

Korea 10-2000-0026101 (Pending)

Malaysia Patent No P19701737 (Pending)

New Zealand Patent No 314646

United States Patent No 4,985,148 * 5,498,331 ® 5,725,760 * 5,753,115 ® 5849181 ®
6,068,765 * 6,371,690

» Stormceptor OSR Patent Pending ®* Stormceptor LCS Patent Pending

1.3. Contact Imbrium Systems
Contact us today if you require more information on other products:

Imbrium Systems Corp.
9420 Key West Avenue
Suite 140

Rockville, MD 20850

T 888 279 8826
info@imbriumsystems.com
www.imbriumsystems.com

2. Stormceptor Design Overview

2.1. Design Philosophy

The patented Stormceptor System has been designed to focus on the environmental
objective of providing long-term pollution control. The unique and innovative Stormceptor
design allows for continuous positive treatment of runoff during all rainfall events, while
ensuring that all captured pollutants are retained within the system, even during intense
storm events.

An integral part of the Stormceptor design is PCSWMM for Stormceptor - sizing software
developed in conjunction with Computational Hydraulics Inc. (CHI) and internationally
acclaimed expert, Dr. Bill James. Using local historical rainfall data and continuous simulation
modeling, this software allows a Stormceptor unit to be designed for each individual site and
the corresponding water quality objectives.
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By using PCSWMM for Stormceptor, the Stormceptor System can be designed to remove a
wide range of particles (typically from 20 to 2,000 microns), and can also be customized to
remove a specific particle size distribution (PSD). The specified PSD should accurately
reflect what is in the stormwater runoff to ensure the device is achieving the desired water
quality objective. Since stormwater runoff contains small particles (less than 75 microns), it is
important to design a treatment system to remove smaller particles in addition to coarse
particles.

2.2. Benefits

The Stormceptor System removes free oil and suspended solids from stormwater, preventing
spills and non-point source pollution from entering downstream lakes and rivers. The key
benefits, capabilities and applications of the Stormceptor System are as follows:

Provides continuous positive treatment during all rainfall events

Can be designed to remove over 80% of the annual sediment load
Removes a wide range of particles

Can be designed to remove a specific particle size distribution (PSD)
Captures free oil from stormwater

Prevents scouring or re-suspension of trapped poliutants
Pre-treatment to reduce maintenance costs for downstream treatment measures (ponds,
swales, detention basins, filters)

Groundwater recharge protection

Spills capture and mitigation

Simple to design and specify

Designed to your local watershed conditions

Small footprint to aliow for easy retrofit installations

Easy to maintain (vacuum truck)

Multiple inlets can connect to a single unit

Suitable as a bend structure

Pre-engineered for traffic loading (minimum AASHTO HS-20)
Minimal elevation drop between inlet and outlet pipes

Small head loss

Additional protection provided by an 18” (457 mm) fiberglass skirt below the top of the
insert, for the containment of hydrocarbons in the event of a spill.

e & & o 0o o o

2.3. Environmental Benefit

Freshwater resources are vital to the health and welfare of their surrounding communities.
There is increasing public awareness, government regulations and corporate commitment to
reducing the pollution entering our waterways. A major source of this pollution originates from
stormwater runoff from urban areas. Rainfall runoff carries oils, sediment and other
contaminants from roads and parking lots discharging directly into our streams, lakes and
coastal waterways.

The Stormceptor System is designed to isolate contaminants from getting into the natural
environment. The Stormceptor technology provides protection for the environment from spills
that occur at service stations and vehicle accident sites, while also removing contaminated
sediment in runoff that washes from roads and parking lots.
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3. Key Operation Features

3.1. Scour Prevention

A key feature of the Stormceptor System is its patented scour prevention technology. This
innovation ensures pollutants are captured and retained during all rainfall events, even
extreme storms. The Stormceptor System provides continuous positive treatment for all
rainfall events, including intense storms. Stormceptor slows incoming runoff, controlling and
reducing velocities in the lower chamber to create a non-turbulent environment that promotes
free oils and floatable debris to rise and sediment to settle.

The patented scour prevention technology, the fiberglass insert, regulates flows into the
lower chamber through a combination of a weir and orifice while diverting high energy flows
away through the upper chamber to prevent scouring. Laboratory testing demonstrated no
scouring when tested up to 125% of the unit's operating rate, with the unit loaded to 100%
sediment capacity (NJDEP, 2005). Second, the depth of the lower chamber ensures the
sediment storage zone is adequately separated from the path of flow in the lower chamber to
prevent scouring.

3.2. Operational Hydraulic Loading Rate

Designers and regulators need to evaluate the treatment capacity and performance of
manufactured stormwater treatment systems. A commonly used parameter is the
“operational hydraulic loading rate” which originated as a design methodology for wastewater
treatment devices.

Operational hydraulic loading rate may be calculated by dividing the flow rate into a device by
its settling area. This represents the critical settling velocity that is the prime determinant to
quantify the influent particle size and density captured by the device. PCSWMM for
Stormceptor uses a similar parameter that is calculated by dividing the hydraulic detention
time in the device by the fall distance of the sediment.

Where:

ve. = critical settling velocity, ft/s (m/s)

H =tank depth, ft (m)

0,, = hydraulic detention time, ft/s (m/s)

O = volumetric flow rate, ft*/s (m®/s)

A = surface area, ft* (m?)

(Tchobanoglous, G. and Schroeder, E.D. 1987. Water Quality. Addison Wesley.)

Unlike designing typical wastewater devices, stormwater systems are designed for highly
variable flow rates including intense peak flows. PCSWMM for Stormceptor incorporates all
of the flows into its calculations, ensuring that the operational hydraulic loading rate is
considered not only for one flow rate, but for all flows including extreme events.
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3.3. Double Wall Containment

The Stormceptor System was conceived as a pollution identifier to assist with identifying illicit
discharges. The fiberglass insert has a continuous skirt that lines the concrete barrel wall for
a depth of 18 inches (457 mm) that provides double wall containment for hydrocarbons
storage. This protective barrier ensures that toxic floatables do not migrate through the
concrete wall into the surrounding soils.

4. Stormceptor Product Line

4.1, Stormceptor Models
A summary of Stormceptor models and capacities are listed in Table 1.

Table 1. Stormceptor Models

Hydrocarbon Storage Maximum Sediment

Total Storage

Stolr\'nn(;gt:? tor Volume Capacity Capacity
U.S. Gal (L) U.S. Gal (L) ft* (L)
ETreTmTYr 470 (1,780) 86 (330) 46 (1,302)
BFECTIR 952 (3,600) 251 (950) 89 (2,520)
eBREG=ABH) 1,234 (4,670) 251 (950) 127 (3,596)
L 1,833 (6,940) 251 (950) 207 (5,861)
__—-}’ STC 2400 2,462 (9,320) 840 (3,180) 205 (5,805)
BPCuSattn 3,715 (1,406) 840 (3,180) 373 (10,562)
SebEmiRO0, 5,059 (1,950) 909 (3,440) 543 (15,376)
SHEERE06m 6,136 (23,230) 909 (3,440) 687 (19,453)
SoESEREG 7,420 (28,090) 1,059 (4,010) 839 (23,757)
SREC=rETD 11,194 (42,370) 2,797 (10, 590) 1,086 (30,752)
L =t ) 13,348 (50,530) 2,797 (10, 590) 1,374 (38,907)
BSFCE066m 15,918 (60,260) 3,055 (11, 560) 1,677 (47,487)

NOTE: Storage volumes may vary slightly from region to region. For detailed information, contact your

local Stormceptor representative.

4.2. Inline Stormceptor

The Inline Stormceptor, Figure 1, is the standard design for most stormwater treatment
applications. The patented Stormceptor design allows the Inline unit to maintain continuous
positive treatment of total suspended solids (TSS) year-round, regardless of flow rate. The
Inline Stormceptor is composed of a precast concrete tank with a fiberglass insert situated at
the invert of the storm sewer pipe, creating an upper chamber above the insert and a lower

chamber below the insert.
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Figure 1. Inline Stormceptor
Operation

As water flows into the Stormceptor unit, it is slowed and directed to the lower chamber by a
weir and drop tee. The stormwater enters the lower chamber, a non-turbulent environment,
allowing free oils to rise and sediment to settle. The oil is captured underneath the fibergiass
insert and shielded from exposure to the concrete walls by a fiberglass skirt. After the
pollutants separate, treated water continues up a riser pipe, and exits the lower chamber on
the downstream side of the weir before leaving the unit. During high flow events, the
Stormceptor System’s patented scour prevention technology ensures continuous pollutant
removal and prevents re-suspension of previously captured pollutants.

4.3. Inlet Stormceptor

The Inlet Stormceptor System, Figure 2, was designed to provide protection for parking lots,
loading bays, gas stations and other spill-prone areas. The Inlet Stormceptor is designed to
remove sediment from stormwater introduced through a grated inlet, a storm sewer pipe, or
both.
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Figure 2. Inlet Stormceptor

The Inlet Stormceptor design operates in the same manner as the Inline unit, providing
continuous positive treatment, and ensuring that captured material is not re-suspended.

4.4. Series Stormceptor

Designed to treat larger drainage areas, the Series Stormceptor System, Figure 3, consists of
two adjacent Stormceptor models that function in parallel. This design eliminates the need for
additional structures and piping to reduce installation costs.
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Figure 3. Series System

The Series Stormceptor design operates in the same manner as the Inline unit, providing
continuous positive treatment, and ensuring that captured material is not re-suspended.

5. Sizing the Stormceptor System

The Stormceptor System is a versatile product that can be used for many different aspects of
water quality improvement. While addressing these needs, there are conditions that the
designer needs to be aware of in order to size the Stormceptor model to meet the demands
of each individual site in an efficient and cost-effective manner.

PCSWMM for Stormceptor is the support tool used for identifying the appropriate
Stormceptor model. In order to size a unit, it is recommended the user follow the seven
design steps in the program. The steps are as follows:

STEP 1 - Project Details

The first step prior to sizing the Stormceptor System is to clearly identify the water quality
objective for the development. It is recommended that a level of annual sediment (TSS)
removal be identified and defined by a particle size distribution.
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STEP 2 - Site Details

|dentify the site development by the drainage area and the level of imperviousness. It is
recommended that imperviousness be calculated based on the actual area of
imperviousness based on paved surfaces, sidewalks and rooftops.

STEP 3 — Upstream Attenuation

The Stormceptor System is designed as a water quality device and is sometimes used in
conjunction with onsite water quantity control devices such as ponds or underground
detention systems. When possible, a greater benefit is typically achieved when installing a
Stormceptor unit upstream of a detention facility. By placing the Stormceptor unit upstream of
a detention structure, a benefit of less maintenance of the detention facility is realized.

STEP 4 — Particle Size Distribution

It is critical that the PSD be defined as part of the water quality objective. PSD is critical for
the design of treatment system for a unit process of gravity settling and governs the size of a
treatment system. A range of particle sizes has been provided and it is recommended that
clays and silt-sized particles be considered in addition to sand and gravel-sized particles.
Options and sample PSDs are provided in PCSWMM for Stormceptor. The default particle
size distribution is the Fine Distribution, Table 2, option.

Table 2. Fine Distribution

Particle Size  Distribution  Specific Gravity

20 20% 1.3
60 20% 1.8
150 20% 22
400 20% 2.65
2000 20% 2.65

If the objective is the long-term removal of 80% of the total suspended solids on a given site,
the PSD should be representative of the expected sediment on the site. For example, a
system designed to remove 80% of coarse particles (greater than 75 microns) would provide
relatively poor removal efficiency of finer particles that may be naturally prevalent in runoff
from the site.

Since the small particle fraction contributes a disproportionately large amount of the total
available particle surface area for pollutant adsorption, a system designed primarily for
coarse particle capture will compromise water quality objectives.

STEP 5 — Rainfall Records

Local historical rainfall has been acquired from the U.S. National Oceanic and Atmospheric
Administration, Environment Canada and regulatory agencies across North America. The
rainfall data provided with PCSMM for Stormceptor provides an accurate estimation of small
storm hydrology by modeling actual historical storm events including duration, intensities and
peaks.
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STEP 6 — Summary

At this point, the program may be executed to predict the level of TSS removal from the site.
Once the simulation has completed, a table shall be generated identifying the TSS removal of
each Stormceptor unit.

Step 7 — Sizing Summary

Performance estimates of all Stormceptor units for the given site parameters will be displayed
in a tabular format. The unit that meets the water quality objective, identified in Step 1, will be
highlighted.

5.1. PCSWMM for Stormceptor

The Stormceptor System has been developed in conjunction with PCSWMM for Stormceptor
as a technological solution to achieve water quality goals. Together, these two innovations
model, simulate, predict and calculate the water quality objectives desired by a design
engineer for TSS removal.

PCSWMM for Stormceptor is a proprietary sizing program which uses site specific inputs to a
computer model to simulate sediment accumulation, hydrology and long-term total
suspended solids removal. The model has been calibrated to field monitoring results from
Stormceptor units that have been monitored in North America. The sizing methodology can
be described by three processes:

1. Determination of real time hydrology

2. Buildup and wash off of TSS from impervious land areas

3. TSS transport through the Stormceptor (settling and discharge). The use of a
calibrated model is the preferred method for sizing stormwater quality structures for
the following reasons:

a. The hydrology of the local area is properly and accurately incorporated in the
sizing (distribution of flows, flow rate ranges and peaks, back-to-back storms,
inter-event times)

The distribution of TSS with the hydrology is properly and accurately considered
in the sizing

Particle size distribution is properly considered in the sizing

The sizing can be optimized for TSS removal

The cost benefit of alternate TSS removal criteria can be easily assessed

The program assesses the performance of all Stormceptor models. Sizing may be
selected based on a specific water quality outcome or based on the Maximum
Extent Practicable

o

-0 oo

For more information regarding PCSWMM for Stormceptor, contact your local Stormceptor
representative, or visit www.imbriumsystems.com to download a free copy of the program.

5.2. Sediment Loading Characteristics

The way in which sediment is transferred to stormwater can have a considerable effect on
which type of system is implemented. On typical impervious surfaces (e.g. parking lots)
sediment will build over time and wash off with the next rainfall. When rainfall patterns are

10




Stormceptor:

- —— G TC

Technical Manual

examined, a short intense storm will have a higher concentration of sediment than a long
slow drizzle. Together with rainfall data representing the site’s typical rainfall patterns,

sediment loading characteristics play a part in the correct sizing of a stormwater quality
device.

Typical Sites

For standard site design of the Stormceptor System, PCSWMM for Stormceptor is utilized to
accurately assess the unit's performance. As an integral part of the product’s design, the
program can be used to meet local requirements for total suspended solid removal. Typical
installations of manufactured stormwater treatment devices would occur on areas such as
paved parking lots or paved roads. These are considered “stable” surfaces which have non —
erodible surfaces.

Unstable Sites

While standard sites consist of stable concrete or asphalt surfaces, sites such as gravel
parking lots, or maintenance yards with stockpiles of sediment would be classified as
‘unstable”. These types of sites do not exhibit first flush characteristics, are highly erodible
and exhibit atypical sediment loading characteristics and must therefore be sized more
carefully. Contact your local Stormceptor representative for assistance in selecting a proper
unit sized for such unstable sites.

6.  Spill Controls

When considering the removal of total petroleum hydrocarbons (TPH) from a storm sewer
system there are two functions of the system: oil removal, and spill capture.

'‘Oil Removal' describes the capture of the minute volumes of free oil mobilized from
impervious surfaces. In this instance relatively low concentrations, volumes and flow rates
are considered. While the Stormceptor unit will still provide an appreciable oil removal
function during higher flow events and/or with higher TPH concentrations, desired effluent
limits may be exceeded under these conditions.

‘Spill Capture’ describes a manner of TPH removal more appropriate to recovery of a
relatively high volume of a single phase deleterious liquid that is introduced to the storm
sewer system over a relatively short duration. The two design criteria involved when
considering this manner of introduction are overall volume and the specific gravity of the
material. A standard Stormceptor unit will be able to capture and retain a maximum spill
volume and a minimum specific gravity.

For spill characteristics that fall outside these limits, unit modifications are required. Contact
your local Stormceptor Representative for more information.

One of the key features of the Stormceptor technology is its ability to capture and retain
spills. While the standard Stormceptor System provides excellent protection for spill control,
there are additional options to enhance spill protection if desired.

6.1. Oil Level Alarm

The oil level alarm is an electronic monitoring system designed to trigger a visual and audible
alarm when a pre-set level of oil is reached within the lower chamber. As a standard, the oil

1
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level alarm is designed to trigger at approximately 85% of the unit's available depth level for
oil capture. The feature acts as a safeguard against spills caused by exceeding the oil
storage capacity of the separator and eliminates the need for manual oil level inspection.
The oil level alarm installed on the Stormceptor insert is illustrated in Figure 4.

] RN
. i_:.‘a
________ - — -
EIN&_ET / ] OUTLET,
S =
Vé
Ad. ‘ °
2 ] R
17 i
r\‘ )
£

Figure 4. Oil level alarm

6.2. Increased Volume Storage Capacity

The Stormceptor unit may be modified to store a greater spill volume than is typically
available. Under such a scenario, instead of installing a larger than required unit,
modifications can be made to the recommended Stormceptor model to accommodate larger
volumes. Contact your local Stormceptor representative for additional information and
assistance for modifications.

7. Stormceptor Options

The Stormceptor System allows flexibility to incorporate to existing and new storm drainage
infrastructure. The following section identifies considerations that should be reviewed when
installing the system into a drainage network. For conditions that fall outside of the
recommendations in this section, please contact your local Stormceptor representative for
further guidance.

7.1. Installation Depth Minimum Cover

The minimum distance from the top of grade to the crown of the inlet pipe is 24 inches (600
mm). For situations that have a lower minimum distance, contact your local Stormceptor
representative.

7.2, Maximum Inlet and Outlet Pipe Diameters

Maximum inlet and outlet pipe diameters are illustrated in Figure 5. Contact your local
Stormceptor representative for larger pipe diameters.

12
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Chamber Maximum Pipe Diameters for Straight Through and 90° Bends

(Based on Concrete Pipe)
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¢

Figure 5. Maximum pipe diameters for straight through and bend applications

*The bend should only be incorporated into the second structure (downstream structure) of the
Series Stormceptor System

7.3. Bends

The Stormceptor System can be used to change horizontal alignment in the storm drain
network up to a maximum of 90 degrees. Figure 6 illustrates the typical bend situations of the
Stormceptor System. Bends should only be applied to the second structure (downstream
structure) of the Series Stormceptor System.




Stormceptor:

- — ST

Technical Manual

Stormceptor i ) .
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Figure 6. Maximum bend angles

7.4. Multiple Inlet Pipes

The Inlet and Inline Stormceptor System can accommodate two or more inlet pipes. The
maximum number of inlet pipes that can be accommodated into a Stormceptor unit is a
function of the number, alignment and diameter of the pipes and its effects on the structural
integrity of the precast concrete. When multiple inlet pipes are used for new developments,
each inlet pipe shall have an invert elevation 3 inches (75 mm) higher than the outlet pipe
invert elevation.

14
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7.5. Inlet/Outlet Pipe Invert Elevations
Recommended inlet and outlet pipe invert differences are listed in Table 3.

Table 3. Recommended drops between inlet and outlet pipe inverts.

Number of Inlet Pipes Inlet System In-Line System Series System

3 inches (75 mm) 1 inch (25 mm) 3 inches (75 mm)
>1 3 inches (75 mm) 3 inches (75 mm) Not Applicable

7.6. Shallow Stormceptor

In cases where there may be restrictions to the depth of burial of storm sewer systems. In
this situation, for selected Stormceptor models, the lower chamber components may be
increased in diameter to reduce the overall depth of excavation required.

7.7. Customized Live Load

The Stormceptor system is typically designed for local highway truck loading (AASHTO HS-
20). When the project requires live loads greater than HS-20, the Stormceptor System may
be customized structurally for a pre-specified live load. Contact your local Stormceptor
representative for customized loading conditions.

7.8. Pre-treatment

The Stormceptor System may be sized to remove sediment and for spills control in
conjunction with other stormwater BMPs to meet the water quality objective. For pretreatment
applications, the Stormceptor System should be the first unit in a treatment train. The benefits
of pre-treatment include the extension of the operational life (extension of maintenance
frequency) of large stormwater management facilities, prevention of spills and lower total life-
cycle maintenance cost.

7.9. Head loss

The head loss through the Stormceptor System is similar to a 60 degree bend at a manhole.
The K value for calculating minor losses is approximately 1.3 (minor loss = k*1.3v%/2g).
However, when a Submerged modification is applied to a Stormceptor unit, the
corresponding K value is 4.

7.10. Submerged

The Submerged modification, Figure 7, allows the Stormceptor System to operate in
submerged or partially submerged storm sewers. This configuration can be installed on all
models of the Stormceptor System by modifying the fiberglass insert. A customized weir
height and a secondary drop tee are added.

15
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Submerged instances are defined as standing water in the storm drain system during zero
flow conditions. In these instances, the following information is necessary for the proper
design and application of submerged modifications:

» Stormceptor top of grade elevation
» Stormceptor outlet pipe invert elevation
e Standing water elevation

Figure 7. Submerged Stormceptor

16
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8. Comparing Technologies

Designers have many choices available to achieve water quality goals in the treatment of
stormwater runoff. Since many alternatives are available for use in stormwater quality
treatment it is important to consider how to make an appropriate comparison between
“‘approved alternatives”. The following is a guide to assist with the accurate comparison of
differing technologies and performance claims.

8.1. Particle Size Distribution (PSD)

The most sensitive parameter to the design of a stormwater quality device is the selection of
the design particle size. While it is recommended that the actual particle size distribution
(PSD) for sites be measured prior to sizing, alternative values for particle size should be
selected to represent what is likely to occur naturally on the site. A reasonable estimate of a
particle size distribution likely to be found on parking lots or other impervious surfaces should
consist of a wide range of particles such as 20 microns to 2,000 microns (Ontario MOE,
1994).

There is no absolute right particle size distribution or specific gravity and the user is
cautioned to review the site location, characteristics, material handling practices and
regulatory requirements when selecting a particle size distribution. When comparing
technologies, designs using different PSDs will result in incomparable TSS removal
efficiencies. The PSD of the TSS removed needs to be standard between two products to
allow for an accurate comparison.

8.2. Scour Prevention

In order to accurately predict the performance of a manufactured treatment device, there
must be confidence that it will perform under all conditions. Since rainfall patterns cannot be
predicted, stormwater quality devices placed in storm sewer systems must be able to
withstand extreme events, and ensure that all pollutants previously captured are retained in
the system.

In order to have confidence in a system’s performance under extreme conditions,
independent validation of scour prevention is essential when examining different
technologies. Lack of independent verification of scour prevention should make a designer
wary of accepting any product’s performance claims.

8.3. Hydraulics
Full scale laboratory testing has been used to confirm the hydraulics of the Stormceptor

System. Results of lab testing have been used to physically design the Stormceptor System
and the sewer pipes entering and leaving the unit. Key benefits of Stormceptor are:

Low head loss (typical k value of 1.3)

Minimal inlet/outlet invert elevation drop across the structure
Use as a bend structure

Accommodates multiple inlets

17
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The adaptability of the treatment device to the storm sewer design infrastructure can affect
the overall performance and cost of the site.

8.4. Hydrology

Stormwater quality treatment technologies need to perform under varying climatic conditions.
These can vary from long low intensity rainfall to short duration, high intensity storms. Since a
treatment device is expected to perform under all these conditions, it makes sense that any
system’s design should accommodate those conditions as well.

Long-term continuous simulation evaluates the performance of a technology under the
varying conditions expected in the climate of the subject site. Single, peak event design does
not provide this information and is not equivalent to long-term simulation. Designers should
request long-term simulation performance to ensure the technology can meet the long-term
water quality objective.

9. Testing

The Stormceptor System has been the most widely monitored stormwater treatment
technology in the world. Performance verification and monitoring programs are completed to
the strictest standards and integrity. Since its introduction in 1990, numerous independent
field tests and studies detailing the effectiveness of the Stormceptor System have been
completed.

e Coventry University, UK — 97% removal of oil, 83% removal of sand and 73% removal
of peat

e National Water Research Institute, Canada, - scaled testing for the development of
the Stormceptor System identifying both TSS removal and scour prevention.

* New Jersey TARP Program — full scale testing of an STC 900 demonstrating 75%
TSS removal of particles from 1 to 1000 microns. Scour testing completed
demonstrated that the system does not scour. The New Jersey Department of
Environmental Protection was followed.

» City of Indianapolis — full scale testing of an STC 900 demonstrating over 80% TSS

removal of particles from 50 microns to 300 microns at 130% of the unit's operating

rate. Scour testing completed demonstrated that the system does not scour.

Westwood Massachusetts (1997), demonstrated >80% TSS removal

Como Park (1997), demonstrated 76% TSS removal

Ontario MOE SWAMP Program — 57% removal of 1 to 25 micron particles

Laval Quebec — 50% removal of 1 to 25 micron particles

18
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10. Installation

The installation of the concrete Stormceptor should conform in general to state highway, or
local specifications for the installation of manholes. Selected sections of a general
specification that are applicable are summarized in the following sections.

10.1. Excavation

Excavation for the installation of the Stormceptor should conform to state highway, or local
specifications. Topsoil removed during the excavation for the Stormceptor should be
stockpiled in designated areas and should not be mixed with subsoil or other materials.
Topsoil stockpiles and the general site preparation for the installation of the Stormceptor
should conform to state highway or local specifications.

The Stormceptor should not be installed on frozen ground. Excavation should extend a
minimum of 12 inches (300 mm) from the precast concrete surfaces plus an allowance for
shoring and bracing where required. If the bottom of the excavation provides an unsuitable
foundation additional excavation may be required.

In areas with a high water table, continuous dewatering may be required to ensure that the
excavation is stable and free of water.

10.2. Backfilling

Backfill material should conform to state highway or local specifications. Backfill material
should be placed in uniform layers not exceeding 12 inches (300mm) in depth and
compacted to state highway or local specifications.
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11. Stormceptor Construction Sequence

The concrete Stormceptor is installed in sections in the following sequence:
1. Aggregate base
Base slab
Lower chamber sections
Upper chamber section with fiberglass insert
Connect inlet and outlet pipes
Assembly of fiberglass insert components (drop tee, riser pipe, oil cleanout port
and orifice plate
Remainder of upper chamber
Frame and access cover

SYSENRIN

® N

The precast base should be placed level at the specified grade. The entire base should be in
contact with the underlying compacted granular material. Subsequent sections, complete with
joint seals, should be installed in accordance with the precast concrete manufacturer’s
recommendations.

Adjustment of the Stormceptor can be performed by lifting the upper sections free of the
excavated area, re-leveling the base and re-installing the sections. Damaged sections and
gaskets should be repaired or replaced as necessary. Once the Stormceptor has been
constructed, any lift holes must be plugged with mortar.

12. Maintenance

12.1. Health and Safety

The Stormceptor System has been designed considering safety first. It is recommended that
confined space entry protocols be followed if entry to the unit is required. In addition, the
fiberglass insert has the following health and safety features:

» Designed to withstand the weight of personnel
* A safety grate is located over the 24 inch (600 mm) riser pipe opening
e Ladder rungs can be provided for entry into the unit, if required

12.2. Maintenance Procedures

Maintenance of the Stormceptor system is performed using vacuum trucks. No entry into the
unit is required for maintenance (in most cases). The vacuum service industry is a well-
established sector of the service industry that cleans underground tanks, sewers and catch
basins. Costs to clean a Stormceptor will vary based on the size of unit and transportation
distances.

The need for maintenance can be determined easily by inspecting the unit from the surface.
The depth of oil in the unit can be determined by inserting a dipstick in the oil
inspection/cleanout port.

Similarly, the depth of sediment can be measured from the surface without entry into the
Stormceptor via a dipstick tube equipped with a ball valve. This tube would be inserted
through the riser pipe. Maintenance should be performed once the sediment depth exceeds
the guideline values provided in the Table 4.
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Table 4. Sediment Depths indicating required servicing.

Sediment Depths Indicating Required 'Servicing *

Seomert Dept

450i 8 (200)

900 8 (200)
1200 10 (250)
1800 15 (381)
2400 12 (300)
3600 17 (430)
4800 15 (380)
6000 18 (460)
7200 15 (381)
11000 17 (380)
13000 20 (500)
16000 17 (380)

* based on 15% of the Stormceptor unit’s total storage

Although annual servicing is recommended, the frequency of maintenance may need to be
increased or reduced based on local conditions (i.e. if the unit is filling up with sediment more
quickly than projected, maintenance may be required semi-annually; conversely once the site
has stabilized maintenance may only be required every two or three years).

Oil is removed through the oil inspection/cleanout port and sediment is removed through the
riser pipe. Alternatively oil could be removed from the 24 inches (600 mm) opening if water is
removed from the lower chamber to lower the oil level below the drop pipes.

The following procedures should be taken when cleaning out Stormceptor:

1. Check for oil through the oil cleanout port

2. Remove any oil separately using a small portable pump

3 Decant the water from the unit to the sanitary sewer, if permitted by the local
regulating authority, or into a separate containment tank

4. Remove the sludge from the bottom of the unit using the vacuum truck

5. Re-fill Stormceptor with water where required by the local jurisdiction

12.3. Submerged Stormceptor

Careful attention should be paid to maintenance of the Submerged Stormceptor System. In
cases where the storm drain system is submerged, there is a requirement to plug both the
inlet and outlet pipes to economically clean out the unit.
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12.4. Hydrocarbon Spills

The Stormceptor is often installed in areas where the potential for spills is great. The
Stormceptor System should be cleaned immediately after a spill occurs by a licensed liquid
waste hauler.

12.5. Disposal

Requirements for the disposal of material from the Stormceptor System are similar to that of
any other stormwater Best Management Practice (BMP) where permitted. Disposal options
for the sediment may range from disposal in a sanitary trunk sewer upstream of a sewage
treatment plant, to disposal in a sanitary landfill site. Petroleum waste products collected in
the Stormceptor (free oil/chemical/fuel spills) should be removed by a licensed waste
management company.

12.6. Oil Sheens

With a steady influx of water with high concentrations of oil, a sheen may be noticeable at the
Stormceptor outlet. This may occur because a rainbow or sheen can be seen at very small oil
concentrations (<10 mg/L). Stormceptor will remove over 98% of all free oil spills from storm
sewer systems for dry weather or frequently occurring runoff events.

The appearance of a sheen at the outlet with high influent oil concentrations does not mean
the unit is not working to this level of removal. In addition, if the influent oil is emulsified the
Stormceptor will not be able to remove it. The Stormceptor is designed for free oil removal
and not emulsified conditions.
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STC 2400 Precast Concrete Stormceptor®
(2400 U.S. Gallon Capacity)
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Notes:

1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Outlet Drop Pipe and The Oil Port.

3. The Stormeeptor System is protected by one or more of the following U.S. Patents; #4985148,
#5498331, #5725760, #5753115, #5849181, #6068765, #6371690.
4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.
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