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- Concrete Pipe Division
69 Neck Road
Westfield, MA 01085
MATERIALS™ Telephone (413) 562-3647
Facsimile (413) 562-7010

January 7, 2016

Brian M. Moore P.E., Chief

Rhode Island Department of Environmental Management
235 Promenade Street

Providence, Rl 02908-5767

Re: Stormwater Proprietary Technology Report — Stormceptor®

Brian,

Please find enclosed two (2) copies of our revised Stormwater Proprietary Technology Report -
Stormceptor® for final review. The revised report incorporates comments made by your Technology
Review Team on 12/22/15.

Stormceptor® has been helping protect the New England environment for over 20 years with over
5,000 systems in service. We are excited about the opportunity to participate in your new program
and continue to provide our proven technology to the State of Rhode Island.

If you should have any questions, comments, or would like to discuss the Report in more detail, feel
free to contact me at 413-246-7144.

Sincerely,

Jolin F. Czach, P.E., CPSWQ
Regional Engineer — New England Region

Cc: J. Boyd, CRMC w/enclosures (1)
A. Richardson, RIDEM



RHODE ISLAND
DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
OFFICE OF WATERRESOURCES

STORMWATER PROPRIETARY TECHNOLOGY
APPLICATION FORM

APPLICATION FOR:
B Approval [] Renewal [[] Change of Ownership

STORMWATER PROPRIETARY TECHNOLOGY CLASS:

] Water Quality Treatment Technology (Must meet RI Stormwater Manual Standard 3.2.3)

B Pre-Treatment Technology M Retrofit Technology

APPLICANT:
Rinker Materials - Concrete Pipe Division

MAILING ADDRESS (STREET) (CITY/TOWN)
6560 Langfield Road Houston, TX 77092
TECHNOLOGY NAME: TELEPHONE NUMBER:
Stormceptor® Stormwater Treatment System 413-562-3647
CONTACT PERSON: EMAIL:
John F. Czach, P.E., CPSWQ — New England Region Engineer johnf.czach@cemex.com

If applicant is not the manufacturer, indicate authority to distribute technology:

B The applicant has sole authority to distribute or authorize distribution of the subject technology in
Rhode Island.

[] The applicant does not have sole authority to distribute or authorize distribution of the subject
technology in Rhode Island and has enclosed herewith a letter from the manufacturer authorizing the
applicant to seek Stormwater Proprietary Technology approval.

I CERTIFY THAT THE INFORMATION ABOVE AND ATTACHED HERETO WAS PREPARED IN
ACCORDANCE WITH THE PROCEDURES PRESCRIBED HEREIN AND THAT THE
INFORMATION IS TRUE, ACCURATE AND COMPLETE.

<

SIGNATURE OF APPLICANT M? << pate_\[7#[i¢
’/ /

TITLE New England Region Engineer

** THIS APPLICATION IS TO BE USED TO APPLY FOR APPROVAL OF A PROPRIETARY
STORMWATER TECHNOLOGY ONLY. IT IS NOT TO BE USED TO APPLY FOR A PERMIT TO
INSTALL THE TECHNOLOGY AT A SITE.

March 2015



APPLICATION FOR
STORMWATER PROPRIETARY TECHNOLOGY
CHECK LIST

THE FOLLOWING ITEMS MUST BE INCLUDED WITH YOUR SUBMISSION:
e The complete application form.
e Five (5) copies of the STORMWATER PROPRIETARY TECHNOLOGY

REPORT that includes all the information specified below in SUBMITTAL

REQUIREMENTS.

Note: Carefully review submittal requirements.

ALL INCOMPLETE APPLICATIONS WILL BERETURNED.

Complete all data and forward the complete package to:

RHODE ISLAND DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
PERMIT APPLICATIONCENTER

235 PROMENADE STREET

PROVIDENCE, RI 02908-5767

Questions pertaining to the application process should be directed to Alisa Richardson,
Office of Water Resources at (401) 222-4700 x7232.

March 2015



SUBMITTAL REQUIREMENTS FOR
STORMWATER PROPRIETARY TECHNOLOGY
APPLICATION

PLEASE NOTE: Stormwater Proprietary Technologies in R1 are classified as follows.

Water Quality (WQ) Treatment — meets Rl Stormwater Manual WQ Standard 3.2.3 for 85%
removal of total suspended solids (TSS), 60% removal of pathogens, 30% removal of total
phosphorus (TP) for discharges to freshwaters and 30% removal of total nitrogen (TN) for
discharges to tidal waters.

Pre-Treatment (PT) — Does not meet Standard 3.2.3, but meets at least a minimum removal of
25% TSS and may be used as a Retrofit technology or in combination with other WQ treatment
BMPs. See RI Stormwater Manual Section 6.6

Retrofit (Retro) — Does not meet Standard 3.2.3, but may be permissible in cases where no other
WQ BMP or technology that meets Standard 3.2.3 can be sited and some level of WQ treatment is
desirable for end of road or when other highly constrained conditions are present at the site.

Answer all the following questions within your Stormwater Proprietary Technology
Report. Your answers must be in the sequence presented below. Applications
submitted with incomplete answers will be returned. If a question does not require a
response, please write in "NOT APPLICABLE" and a justification as to why no
response is required.

Application Information

A Applicant name: Rinker Materials — Concrete Pipe Division
1. Address: 6560 Langfield Road, Houston TX 77092
2. Telephone: 1-800-909-7763

3. Email: www.rinkerstomceptor.com

B. Contact person: email, telephone and fax numbers:
John F. Czach, P.E., CPSWQ - New England Region Engineer
johnf.czach@cemex.com
Telephone: 413-562-3647
Fax: 413-562-7010

Technology Information

A Technology trade name and/or model number(s).
Stormceptor® Stormwater Treatment System

B. Description of the theory behind proposed technology.
Stormceptor was developed to address the growing need to
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remove and isolate pollution from stormwater runoff before it
enters the environment. Stormceptor targets hydrocarbons, metals,
nutrients and total suspended solids (TSS) in stormwater runoff.

It improves water quality by removing contaminants through the
gravity settling of fine sediments and flotation of hydrocarbons
while preventing the re-suspension or scour of previously captured
pollutants.

Statement of Claim (if applicable) — state the water quality treatment
performance and/or percent pollutant reductions you claim this
technology can consistently achieve.

Stormceptor can remove 80% of the average annual TSS loading and up
to 95% of the free oil and hydrocarbons in stormwater runoff.

Proof of Claim — TAPE or TARP approval letters and
supporting information

Stormceptor has been approved for General Use Level
Designation (GULD) for pretreatment, as defined in
Ecology’s 2011 Technical Guidance Manual for
Evaluating Emerging Stormwater Treatment Technologies
Technology Assessment Protocol — Ecology (TAPE)
Table 2, (a) ahead of infiltration treatment, or (b) to
protect and extend the maintenance cycle of a basic or
enhanced treatment device (e.g. sand or media filter). See
Appendix A.

What classification (WQ, PT or Retro) are you applying for and
give justification as to why the technology belongs in the requested
class.

Applying for Pre-Treatment (PT) and Retrofit (Retro) classifications. The
Stormceptor is very effective at removing over 80% TSS from stormwater and
has been independently verified by third party monitoring. The Stormceptor has
flexibility to be incorporated into existing and new storm drainage infrastructure.
The Stormceptor is installed below grade and can be installed in constrained
sites and areas subject to live loading (i.e. traffic, aircraft, etc.) providing very
effective stormwater treatment where natural BMPs and green infrastructure
may not be practicable. Drainage systems with partially and fully submerged
drainage pipes can also be accommodated with the Stormceptor.

I1l.  Approval/Denial History

A

TAPE or TARP approvals (Include copies of all approved letters, conditions,
restrictions, and contact person).

The Stormceptor STC has been approved for General Use Level Designation
(GULD) for pretreatment, as defined in Ecology’s 2011 Technical Guidance
Manual for Evaluating Emerging Stormwater Treatment Technologies
Technology Assessment Protocol — Ecology (TAPE) Table 2, (a) ahead of
infiltration treatment, or (b) to protect and extend the maintenance cycle of a
basic or enhanced treatment device (e.g. sand or media filter).
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B. Denials from any jurisdiction: (Include copies of all denial letters, reasons for
denial and contact person).
“NOT APPLICABLE”. The Stormceptor has not received any denials from
jurisdictions to date.

C. Stormwater Proprietary Technologies that do not have TAPE or TARP approvals
“NOT APPLICABLE”". Stormceptor has received TAPE approval. See Appendix A.

1. If the technology does not have TAPE or TARP approval
then you must submit the information requirements for the
RI Technology Assessment Protocol (TAP) in Appendix J
of the Rl Stormwater Manual

V. Performance Data from TAPE or TARP

A What level of water quality treatment are you trying to achieve by use of the
technology?
For pre-treatment applications, we are trying to achieve a minimum of 25% TSS
removal, in accordance with RI DEM Standards for pretreatment BMPs. For
retrofit applications, we are trying to achieve a minimum of 80% TSS removal.

Consideration for higher levels of TSS removal, total phosphorus (TP) removal,
and total nitrogen (TN) removal based on cold weather sampling /testing noted
below.

B. Data to support applicant's claims:
1. Number and locations of installations tested.

Number and Location(s): 1 — Stormceptor Model STC 1200, Westwood
Massachusetts

Truck loading area at Manufacturing Facility Site

Duration: July 1997 to November 1997

Condition: Field Monitoring/Testing

Testing Conducted by: Environmental Sampling and Technology (EST)
Cold Weather Sampling & Testing: 1 Event, 9/9/97, 90% TSS removal

Number and Location(s): 1 — Stormceptor Model STC900, Seatac
Washington

Gas Station and Convenience Store Site

Duration: March 1999 to October 1999

Condition: Field Monitoring/Testing

Testing Conducted by: Associated Earth Sciences Inc.

Cold Weather Sampling & Testing: 1 Event, 10/28/99, 95.8% TSS removal,
18.6% TP removal, 37.0% TN removal.

Number and Location(s): 1 — Stormceptor Model STC 1800, Como Park
Minnesota



Recreational Area / Tourist Attraction Site

Duration: August 1998 to September 1999

Condition: Field Monitoring/Testing

Testing Conducted by: Service Environmental and Engineering

Cold Weather Sampling & Testing: 5 events, 9/19/98, 9/23/98, 9/7/99,
9/11/99, 9/19/99, 28.8% TSS removal, 40.0% TP removal, 54.8% TKN
removal.

Number and Location(s): 4 — Stormceptor Model STC 2400, Edmonton
Alberta

Commercial Parking Lot and Municipal Site

Duration: 1994 to 1996

Condition: Field Monitoring/Testing

Testing Conducted by: City of Edmonton/The Phoenix Group

Number and Location(s): 1 — Stormceptor Model STC 6000, Madison
Wisconsin

Public Works Yard

Duration: August 1996 to April 1997

Condition: Field Monitoring/Testing

Testing Conducted by: Wisconsin Department of Natural Resources and the
USGS

Number and Location(s): 1 — Stormceptor Model STC 900, Coventry
University UK

University Laboratory

Duration: May 1996 to August 1996

Condition: Lab Monitoring/Testing

Testing Conducted by: The School of the Built Environment

Technology Verification Programs

— Massachusetts Stormwater Evaluation Project (MASTEP)

— Washington State Department of Ecology TAPE Program

— New Jersey Department of Environmental Protection (NJDEP)

— New Jersey Corporation for Advanced Technology (NJCAT)

— Canadian Environmental Technology Verification (ETV) Program

— Massachusetts Strategic Envirotechnology Partnership (STEP) Program

Duration of tests.

See Summary above. Also see Appendix E — Testing Summaries and
Technology Verification Programs

Condition of tests.

See Summary above. Also see Appendix E — Testing Summaries and
Technology Verification Programs

Persons, research entities, private companies, or governmental agencies
that collected, analyzed or evaluated samples or results. (Third party
testing is highly desirable such as TAPE or TARP).
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V.

See Summary above. Also see Appendix E — Testing Summaries and
Technology Verification Programs

Note: If there is more than one model of this technology, please label the
performance data to indicate which model was used for each test.

Design Criteria

A

Design and materials of the proposed technology.
Figure 1. shows parts that make up the Stormceptor® System. The

Stormceptor® System is a vertically oriented cylindrical structure manufactured
from pre-cast reinforced concrete and fiber reinforced plastic, designed to
remove hydrocarbons and fine sediment from stormwater.

It is comprised of precast concrete circular riser and slab components which
make up the tank and a fiberglass disk partition, also referred to as the
“fiberglass insert”. A fiberglass insert is mounted inside the precast chamber
and functions to achieve the following:

1. Separates the chamber into two components: an upper chamber and a
lower chamber;

2. A weir on the fiberglass insert allows head build-up to a maximum of 9
inches which directs flows through the orifice plate and into the lower
chamber. The remainder of the high flows will overtop the weir and
continue downstream through the storm drain under infrequently occurring
large storm events;

3. The orifice plate controls the flow rate and velocities entering the lower
chamber. High flows and velocities need to be minimized in order to
prevent re-suspension, loss of fine suspended solids material, and
emulsification of collected hydrocarbons; and

4. The separation between chambers allows a portion of the infrequent high

flows that over tops the weir to continue through the system thus
preventing re-suspension or the scour of previously deposited material.

Stormwater flows into the Stormceptor® System through the upper chamber via
the storm sewer pipe. Low flows are diverted into the lower chamber by a weir
and drop tee arrangement (See Figure 2). The drop tee is constructed with two
holes directing the water to follow the inside circumference of the unit to
maximize detention time. Water flows up through the riser pipe based on the
head at the inlet weir, and is discharged back into the upper chamber downstream
of the weir. The downstream section of the upper chamber is connected to the
outlet sewer pipe.

Oil and floatables with a specific gravity less than water will rise in the
lower chamber and become trapped since the outlet pipe is submerged.
Sediment will settle to the bottom of the lower chamber by gravity. The
circular design of the lower chamber is critical to prevent turbulent eddy

currents and to promote settling. The Stormceptor® System does not remove
10



dissolved and emulsified pollutants from water.

During high flow conditions, a portion of the stormwater that exceeds the orifice
capacity, inthe upper chamber will overflow the weir and be conveyed to the
outlet sewer directly (See Figure 3). Water that overflows the weir decreases
the head differential between the inlet and outlet pipe whereby ensuring that
excessive high flows and velocities will not be forced into the lower chamber,
which could scour or re-suspend the settled material. The high flow internal

bypass is an integral part of the Stormceptor®. It should be noted that even during
high flows, treatment is still being achieved in the lower chamber.

Figure 1. Stormceptor® System Components

SECTION VIEW

Figure 2. Stormceptor® Operation during Average Flow Conditions
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Cleanout Head Differential Reduced During By-
Pass {No Scour or Re-suspension of
““““ Pollulants in Lower Chamber)

SECTION VIEW PLAN VIEW

Figure 3. Stormceptor® Operation during High Flow Conditions

All Stormceptor® units are manufactured according to ASTM C-478
(Specification for Precast Reinforced Concrete Manhole Sections) and
designed for an AASHTO HS-20 live load (units can be designed to meet other
live loads, for example Aircraft loading).

All Stormceptor® units utilize a rubber gasket to form a watertight seal at all the
joints. The joint is designed according to ASTM C-443 (Specification for Joints
for Concrete Pipe and Manholes, Using Rubber Gaskets) and takes into
consideration gasket deformation and fully out-of-round and off-centered
product.

All Stormceptor® units have been checked for buoyancy based on the

combination of the following design assumptions:

. The elevation of the water table is at the finished grade.

. A total depth of 8.0 feet is assumed from the inlet invert elevation to
the finished grade elevation.

. The lower chamber is empty

Information on structural, electrical and mechanical components.

The precast concrete components of the Stormceptor® are manufactured
according to ASTM C-478 (Specification for Precast Reinforced Concrete
Manhole Sections) and designed for an AASHTO HS-20 live load (units can
be designed to meet other live loads, for example Aircraft loading).

The Stormceptor® does not have electrical or mechanical components.
12



All Stormceptor® units utilize a rubber gasket to form a watertight seal at all the
joints. The joint is designed according to ASTM C-443 (Specification for Joints
for Concrete Pipe and Manholes, Using Rubber Gaskets) and takes into
consideration gasket deformation and fully out-of-round and off-centered
product.

Specify design criteria in consideration of Rhode Island storm events.

The Stormceptor is considered a proprietary flow-through stormwater BMP
and shall be designed and sized to treat the entire WQs in strict accordance
with Rl DEM standards. The system shall be designed to provide a minimum
detention time of 60 seconds and the contributing drainage area should
generally not exceed 1 acre of impervious cover.

Design restrictions or limitations.

Inlet / Outlet Elevation Difference: The difference between the inlet pipe invert
elevation and the outlet pipe elevation shall be 1” for a one inlet/one outlet
configuration and 3” for a multiple inlet, STC 450i and Series configuration.

Influent and Effluent Pipe diameter: Maximum pipe diameter for the STC 450i
will be 24”@. The maximum pipe diameter for the STC 900 — STC 7200 will be
42"@, larger storm drain pipe diameters will require a modified unit. The Series
units will accommodate up to a 60”@ storm drain pipe without modification.

Headloss through the Stormceptor: The headloss through the Stormceptor
system is similar to a 602 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.

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

Typical design plans and cross sections.

Location in the Storm Drain System: The Stormceptor may be placed
anywhere along a storm drain line and can replace a manhole or catchbasin
within the system. It is preferable to place the units on lateral lines than on main
trunkline allowing the units to treat the stormwater closer to the source.

A typical drawing and cross section for a Stormceptor is provided below.
Drawings and cross sections for the entire Stormceptor product line are
included in Appendix B — Stormceptor Technical Manual.
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Section Thru Chamber

Motes:
1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Qutist Drop Fipe and The Vent Pipe.

3. The Stormceptor System is protected by one or more of the following U.S. Patents: #4985148,
#5498.331, #5725760_ #5753115, #5849181, #6068765, #6371690.

4. Contact a Hydro Conduit represantative for further details not listed on this drawing.

F. Other.
VI. Installation Criteria
A. Construction restrictions or limitations.

Theinstallation of the Stormceptor® should conform ingeneral to state highway,
municipal or local specifications for the construction of manholes. Selected sections ofa
general specification that are applicable are summarized inthe following sections:

Excavation
Excavationforthe installation of the Stormceptor® should conformto state highway,

municipal or local specifications. Topsoil that is removed during the excavation for the
14
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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, municipal or local
specifications.

The Stormceptor® should not be installed on frozen ground. Excavation should extend a
minimum of 12" from the precast concrete surfaces plus an allowance for shoring and
bracing where required. If the bottom ofthe excavation providesanunsuitable
foundationadditional excavation may berequired. In areas with a high water table,
continuous dewatering should be provided to ensure that the excavation is stable and
free of water.

Backfilling

Backfill material should conformto state highway, municipal or local specifications.
Backfill material should be placed in uniform layers not exceeding 12" in depth and
compacted to state highway, municipal or local specifications.

Stormceptor® Installation Sequence
The Stormceptor®isinstalled insections inthe following sequence:

aggregate base

base slab

lower chamber section(s)

transition slab (if required)

riser with fiberglass insert

connect inlet and outlet pipes

riser section and/or transition slab (if required)
maintenance riser section(s) (if required)
frame and access cover

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 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.

Down Pipe andRiser Pipe

Once the section with the fiberglass insert hasbeen attached to the lower treatment
chamber, the inletdown pipe, and outlet riser pipe must be attached. Pipe installation
instructions and required materials are provided with the insert.

15



Inletand Outlet Pipes

Inletand outlet pipes should be securely set into the upper chamber using grout, boots, or
approved pipe seals so that the structure is watertight. Boots are normally used and
installed at the precast concrete plant prior to shipping. Boots are applicable for pipes
with an outside diameter up to 44".

Installation ofthe boots should follow the manufacturer’srecommendations. The
following procedure should be followed to attach the inlet and outlet pipes at the
Stormceptor®:

1. Center the pipe in the boot opening

2. Lubricate the outside of the pipe and/or inside of the boot if the pipe outside diameter is

the same as the inside diameter of the boot

Position the pipe clamp in the groove of the boot with the screw at the top

Tighten the pipe clamp screw per manufacturers requirement

5. Onminimum outside diameter installations lift the boot such that it contacts the
bottom of the pipe while tightening the pipe clamp to ensure even contraction of the
rubber.

6.  Move the pipe horizontally and/or vertically to bring it tograde

> w

Frame and Cover Installation

Precast concrete adjustment units should be installed to set the frame and cover at the
required elevation. The adjustment units should be laid in a full bed of mortar with
successive units being joined using sealant recommended by the manufacturer. Frames
for the cover should be setina full bed of mortar at the elevation specified. Orientation
of the frame and cover must allow access to the 24" outlet riser pipe as well as the oil
inspection port.

B. Aesthetics or appearance considerations.
The Stormceptor STC is installed below grade with only the cast iron cover
exposed to view. The cover is embossed with the Stormceptor logo for easy
identification.

VII. Operation and maintenance/cost/monitoring requirements.
A Operation and Maintenance Plan

1. Details of the required operation and maintenance/inspection procedures.
Reference Appendix C — Stormceptor Owner’s/Maintenance Manual.

Maintenance of Stormceptor is performed using a vacuum truck.

No entry into the unit is required for maintenance. DO NOT ENTER THE

STORMCEPTOR CHAMBER unless you have the proper personal safety

equipment, have been trained and are qualified to enter a confined space,

as identified by local Occupational Safety and Health Regulations (e.g. 29

CFR 1910.146). Without the proper equipment, training and permit, entry
16



into confined spaces can result in serious bodily harm and potentially
death. Consult local and/or state regulations to determine the requirements
for confined space entry. Be aware, and take precaution that the
Stormceptor fiberglass insert may be slippery. In addition, be aware that
some units do not have a safety grate to cover the outlet riser pipe that
leads to the submerged, lower chamber.

¢ Ideally maintenance should be conducted during dry weather
conditions when no flow is entering the unit.

e Stormceptor is to be maintained through a standard surface manhole
access cover.

e Insert the oil dipstick into the oil inspection port. If oil is present,
pump off the oil layer into separate containment using a small pump
and tubing.

e Maintenance cleaning of accumulated sediment is performed with a
vacuum truck.

e For 6-ft diameter models and larger, the vacuum hose is inserted into
the lower chamber via the 24-inch outlet riser pipe (See Fig. 1).

e For 4-ft diameter model, the removable drop tee is lifted out, and the
vacuum hose is inserted into the lower chamber via the 12-inch drop
tee hole (See Fig. 2).

Figure: 1 Figure: 2

e Using the vacuum hose, decant the water from the lower chamber into
a separate containment tank or to the sanitary sewer, if permitted by
the local regulating authority.

e Remove the sediment sludge from the bottom of the unit using the
vacuum hose. For large Stormceptor units, a flexible hose is often
connected to the primary vacuum line for ease of movement in the
lower chamber.

e Units that have not been maintained regularly, have surpassed the
maximum recommended sediment capacity, or contain damaged
components may require manned entry by trained personnel using
safe and proper confined space entry procedures.

17



a. Applicant's recommended frequency for maintenance.
The frequency of maintenance will be based on the local conditions.
Generally annual maintenance is recommended or when the
sediment volume in the unit reaches 15% of the total storage.

b. Extent of required maintenance.
A standard vac-truck is utilized to remove the pollutants from the
lower chamber. Local regulations would govern where to dispose
the pollutants vacuumed from the unit although generally the
sediment can be taken to a sanitary landfill and the hydrocarbons
disposed of properly.

C. Technical qualifications for required operation and maintenance
personnel.
Maintenance should be conducted by a licensed waste hauler or
municipal employee trained to operate a vac-truck.

2. Availability of parts/system components in the case of failure orroutine
maintenance.
The Stormceptor STC is manufactured at a local Rinker Materials
production facility in Westfield Massachusetts. In the case of failure,
parts and components are available at:

Rinker Materials — Westfield Plant
69 Neck Road

Westfield, MA 01085
413-562-3647

3. Long term reliability and life expectancy of individual components and the
entire system.
Concrete components — 100 years +
Fiberglass components — 50 years +

4. Describe any warranties or guarantees.
1 year limited warranty on materials and defects.

18



B.

Cost Analysis (Complete breakdown)

1.

Design cost estimates.
Design Cost Estimate: Less than $100

Typical construction/installation cost estimates.
Construction Cost Range: $6,300 to $89,000,
Installation Cost Range: $5,000 to $160,000, Average $10,000

Operation and maintenance cost estimates, including chemicals, labor,
and routine maintenance.
Maintenance Cost Range: $750 to $1,500, Average $750

Energy cost estimates, if applicable. (i.e. annual electric bill, etc.)

“NOT APPLICABLE”. The Stormceptor STC does not require external
energy to operate.

19



VIII. Failure History

A Report any failures to date.
“NOT APPLICABLE”. We are not aware of any Stormceptor failures, to date.

B. Cause of failure and how determined.
“NOT APPLICABLE”. We are not aware of any Stormceptor failures, to date.

C. Correction/System modifications undertaken to remedy failures.
“NOT APPLICABLE”. We are not aware of any Stormceptor failures, to date.

IX. Draft Guidance Document Format
A Introduction

B. Table of Contents

C. Applicant information
D. Technology information
E. Summary/Description
F. Terms and Definitions

G. Design Criteria
H. Installation Criteria

l. Operations and maintenance/cost/monitoring requirements

J. Training/qualifications
K. Details
L. Appendix
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Appendix A — TAPE Approval - Washington State Department
of Ecology — General Use Level Designation for Pre-Treatment
(TSS) for Stormceptor® System — December 2012
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GENERAL USE LEVEL DESIGNATION FOR PRETREATMENT (TSS)

Ecology’s Decision:

Based on Imbrium Systems Corporation’s application submissions, Ecology hereby issues
the following Use Level Designation for the Imbrium Systems Corporation Stormceptor

System:

1. General Use Level Designation (GULD) for pretreatment, as defined in Ecology’s 2011
Technical Guidance Manual for Evaluating Emerging Stormwater Treatment
Technologies Technology Assessment Protocol — Ecology (TAPE) Table 2, (a) ahead of
infiltration treatment, or (b) to protect and extend the maintenance cycle of a basic or
enhanced treatment device (e.g., sand or media filter). This GULD applies to
Stormceptor System® units sized in accordance with Table 1 (below) at the water

quality design flowrate.

December 2012

For

Stormceptor System®

Table 1
Treatment Flowrate
Unit (gpm)
STC 450i 143
STC 900 285
STC 1200 285
STC 1800 285
STC 2400 476
STC 3600 476
STC 4800 793
STC 6000 793
STC 7200 1110
STC 11000 1585
STC 13000 1585
STC 16000 2220

2. Ecology approves Stormceptor systems for treatment at the hydraulic loading rates
shown in Table 1, and sized based on the water quality design flow rate. Calculate the

water quality design flow rate using the following procedures:




e Western Washington: For treatment installed upstream of detention or retention,
the water quality design flow rate is the peak 15-minute flow rate as calculated using
the latest version of the Western Washington Hydrology Model or other Ecology-
approved continuous runoff model.

e Eastern Washington: For treatment installed upstream of detention or retention,
the water quality design flow rate is the peak 15-minute flow rate as calculated using
one of the three methods described in Chapter 2.2.5 of the Stormwater Management
Manual for Eastern Washington (SWMMEW) or local manual.

e Entire State: For treatment installed downstream of detention, the water quality
design flow rate is the full 2-year release rate of the detention facility.

3. The GULD has no expiration date, but Ecology may amend or revoke the designation at
any time.

4. All designations are subject to the conditions specified below.

5. Properly designed and operated Stormceptor Systems may also have applicability in
other situations (example: low-head situations such as bridges or ferry docks), for TSS
removal where, on a case-by-case basis, the permittee finds it infeasible or
impracticable to use any other approved practice. Jurisdictions covered under the
Phase I or 11 municipal stormwater permits should use variance/exception procedures
and criteria as required by their NPDES permit.

6. Ecology finds that the Stormceptor System could also provide water quality benefits in
retrofit situations.

Ecology’s Conditions of Use:

Stormceptor Systems shall comply with these conditions:

1. Design, assemble, install, operate, and maintain Stormceptor Systems in accordance
with Imbrium Systems Corporation’s applicable manuals and documents and the
Ecology decision and conditions specified herein. Ecology recommends the inspection
and maintenance schedule included as Attachment 1:

2. Discharges from the Stormceptor System® shall not cause or contribute to water
guality standards violations in receiving waters.



Applicant:

Dan Nason
Imbrium Systems Corporation

Applicant Address: 100 Grove Street

Worcester, MA, 01605

Application Documents:

Submission for Verification Acceptance, State of Washington Department of Ecology
(WADOE), dated May 2005. This document contains the following elements:

©)

O O O OO0 OO0 0O 0o oo

Submission for Verification Acceptance, including an abridged version of the
application and a technical manual

Field data, Westwood, MA, 1997

Field data, Seatac, WA, 1999

Testing summary, Como Park, MN, 1998

Testing summary, Edmonton, AB, 1994-6

Wisconsin DNR/USGS report, conference paper, and monitoring summary, 1998
Laboratory evaluation, done for NJDEP, 2004

Coventry University laboratory study, 1996

Stormwater hydrology report, Bryant et. al.

Canada Environmental Technology Verification report, 2003

Massachusetts Strategic Envirotechnology Partnership report, 1998

NJCAT certification report, 2005

A Review of Stormceptor™ - In Contrast to Other Wet Vaults that have Received

Certification under the Washington State Department of Ecology’s TAPE Program for
Rinker Materials, Gary Minton, July 10, 2007

With the exception of any files identified as confidential, you may obtain a CD-ROM containing
these submittal documents by contacting Imbrium Systems Corporation.

Applicant’s Use Level Requests:

General Use Level Designation (GULD) for pretreatment.

Applicant’s Performance Claims:

Imbrium Systems demonstrated the ability of the Stormceptor System to meet the State of
Washington’s pretreatment (TSS) criteria based on analyses of data from field and
laboratory studies. Laboratory studies utilized both OK-110 sand and the NJDEP particle
size distribution...

Imbrium Systems demonstrated the ability of the Stormceptor System to remove material
finer than 500 microns. Imbrium did not design the Stormceptor System to remove litter
and debris.



e The Stormceptor System removes large portions of sand and silt from stormwater on a
long-term basis, thereby preventing material from entering a downstream treatment
facility, thus extending the maintenance cycle of the downstream facility.

e Imbrium Systems demonstrated through field performance and laboratory studies the
scour prevention capability of the Stormceptor System. The system’s unique design
prevents loss of previously captured pollutants during periods with higher flowrates.

e The Stormceptor System is an easy-to-maintain device that is much more cost-effective
to maintain/clean than many alternative methods such as filtration systems and detention
ponds.

e Imbrium Systems demonstrated through field and laboratory study Stormceptor’s
capability to function as an effective spill capture device for petroleum hydrocarbon
spills, thereby preventing potentially catastrophic environmental damage from such
spills.

e The Stormceptor System is an effective treatment measure for retrofit and other space-
constrained or infrastructure-constrained applications that preclude the use of other
approved treatment systems.

Ecology’s Recommendations: Based on the weight of the evidence and using its best
professional judgment, Ecology finds that:

The Stormceptor System®, sized according to Table 1 (above) should provide, at a
minimum, equivalent performance to a presettling basin as defined in the most recent
Stormwater Management Manual for Western Washington, Volume V, Chapter 6.

Ecology should provide Imbrium Systems Corporation with the opportunity to demonstrate,
through additional laboratory and field testing, whether the Stormceptor System® can attain
Ecology’s Basic (TSS) Treatment performance goal.

Findings of Fact:

Imbrium Systems Corporation submitted laboratory data for its Stormceptor System STC-
900, testing silica material prepared to satisfy New Jersey Department of Environmental
Protection (NJDEP) standards (mean particle size 97 microns; range 1 to 1000 microns).
Weighted TSS removal rates averaged 75% across a range of operating rates (25% to 125%
of the design rate), with TSS influent concentrations (97 micron mean particle size)
averaging 295 mg/L. Unweighted TSS removal rates averaged 74%, and the removal rate at
285 gpm was 73%.

Imbrium Systems ran scour tests at 125% of the design flowrate with initial sediment loading
of 50% and 100% in the lower chamber of the unit. No scouring occurred at 50% loading
and minimal scouring occurred at 100% loading.

Imbrium System submitted several substantial field data sets. However, most data do not
represent flow-weighted composite samples for individual storms, which Ecology protocol
requires. The Madison site used flow-weighted composites, and TSS removal rates were in
the 20% to 30% range. The Madison site is a maintenance yard with dirt and salt piles and
Imbrium Systems believes the results do not represent typical system performance.

Owners can readily maintain the system using a vacuum truck.



e There are approximately 15,000 Stormceptor systems in use nationwide and 510 in the
Pacific Northwest.

Technology Description:
You can download design manual and technical bulletins from company's web site.
Recommended Research and Development:

Ecology encourages Imbrium Systems Corporation to pursue continuous improvements to the
Stormceptor System®. To that end, Ecology recommends the following actions are:

e No field-testing data are currently available to reliably ascertain the Stormceptor
System’s ability to remove the finer particles (typically represented by Sil-Co-Sil 106 in
laboratory testing) comprising TSS found on local highways, parking lots, and other
high-use areas. Design of future facilities should consider:

a. Provide sizing for specific applications based on actual particle size distribution in the
target runoff. Imbrium can use Ecology’s TAPE Guidance
(https://fortress.wa.gov/ecy/publications/summarypages/1110061.html) on the
expected particle size distributions for Basic Treatment.

b. Performing laboratory and field testing to evaluate whether the Stormceptor System®
can reliably achieve Basic Treatment criteria.

Contact Information:

Applicant: Pete Van Tilburg
Stormceptor® Engineering, Sales, & Distribution
Pacific Stormwater Consulting
Phone: (503) 572-9894
peter@pacificstormwater.com

Corky Lambert

Regional Sales Manager
Imbrium Systems

Phone: (503) 302-1186
clambert@imbriumsystems.com

Joel Garbon

Regulatory & Technical Specialist
Imbrium Systems

Phone: (503) 706-6193
jgarbon@imbriumsystems.com

Applicant website:  www.stormceptor.com



https://fortress.wa.gov/ecy/publications/summarypages/1110061.html
mailto:peter@pacificstormwater.com
mailto:clambert@imbriumsystems.com
mailto:jgarbon@imbriumsystems.com
http://www.stormceptor.com/

Ecology web link:  http://www.ecy.wa.gov/programs/wa/stormwater/new_tech/

Ecology Contact: Douglas C. Howie, P.E.
Department of Ecology
Water Quality Program
douglas.howie@ecy.wa.gov
(360) 407-6444

Revision History

Date Revision

April 2006 Original Draft Pilot Use Level Designation document: for pretreatment

September 2007 Update to GULD

January 2013 Modified Design Storm Description, added Revision Table, reformatted
document, revised contact information



http://www.ecy.wa.gov/programs/wq/stormwater/new_tech/
mailto:douglas.howie@ecy.wa.gov

Stormceptor System Checklist

Drainage *
System Recommended Date Inspected
Frequency | Feature Problem Conditions to Check For Action JIFIM|A|M
Sediment capacity reached Sediment should be
Settling Sediment (varies depending on the removed using
M& S chamber accumulation model, see attached table) vactor truck
Trash and Excessive trash and
Settling floatable debris floatable debris Remove trash or
M&S Chamber accumulation accumulation. other floatable debris
Settling Excessive oll Oil exceeds 6” in depth or
M&S chamber accumulation evidence of a spill Clean out Oil.
Corrosion of deformation of
cover. (One maintenance Repair cover to
person cannot remove lid proper working
Cover Damaged/ after applying 80 pounds of specifications or
M Manhole Cover | Not working lift.) replaced.
Remove obstruction
Disk insert inlet/ Inlet or outlet piping blocking inlet or
M Disk Insert outlet obstructed obstructed outlet piping.
Cracks wider than ¥z inch or
evidence of soil particles
entering the structure
Structure has through the cracks, or
cracks in wall, maintenance/inspection Repair or replace
bottom, and personnel determine that the | vault to meet design
damage to frame vault is not structurally specifications and is
A Structure and/or top slab. sound. structurally sound.
Cracks wider than 0.5 inch at | Repair vault so that
Structure has the joint of any inlet/outlet no cracks exist wider
cracks at the joint | pipe or evidence of soil than 0.25 inch at the
of any inlet/ outlet | particles entering through the | joint of inlet/outlet
A Structure Joints | pipe. cracks pipe.




*Note dates when you performed maintenance and type of maintenance performed in notes
section below.

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).

If you are unsure whether a problem exists, please contact a Professional Engineer or the
manufacturer’s representative.

Refer to Stormceptor Owner’s Manual for maintenance details.

Notes:

Sediment Depths Indicating Required Servicing
Model Sediment Depth

STC 450i il
STC 900 il
STC 1200 107
STC 1800 157
STC 2400 12"
STC 3600 17
STC 4800 15"
STC 6000 18"
STC 7200 15"
STC 11000 15"
STC 13000 18"
STC 16000 15"
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Stormceptor Design Notes
e Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
e  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)

e The inlet and in-line Stormceptor units can accommodate turns to a maximum of 90 degrees.
e Minimum distance from top of grade to crown is 2 feet (0.6 m)

e 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:

e Top of grade elevation
e Stormceptor inlet and outlet pipe diameters and invert elevations
e Standing water elevation

e 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

g- @
MATERIALS™
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Design Worksheet

PROJECT INFORMATION

Date:

Project Number:

Project Name:

City/Town:

Total Drainage Area: acres
Impervious %
Upstream Quantity Control (A2): YES NO

Is the unit submerged (C4): YES NO

Development Type:

Describe Land Cover:

Province:

Describe Land Use:

A. DESIGN FOR TOTAL SUSPENDED SOLIDS

REMOVAL

Units are sized for TSS removal. All units are designed for spills
capture for hydrocarbon with a specific gravity of 0.86.

A1. |dentify Water Quality Objective:

SUMMARY OF STORMCEPTOR REQUIREMENTS FOR TSS

REMOVAL

Stormceptor Model:
Annual TSS Removed:

Desired Water Quality
Objective:

A2. If upstream quantity control exists, identify stage storage and

discharge information:

% Annual TSS

Annual Runoff Captured:

%
%

Removal

Elevation Storage Discharge B. STORMCEPTOR SITING CONSIDERATIONS
(ft) (acre-feet) (ft/s)
\F;VertmaEe”tl B1. Difference Between Inlet and Outlet Invert Elevations:
oerreve Number of Inlet Unit Inine Series

5 year Inlet Pipes STC 450 STC 900 to STC 11000 to

10 year STC 7200 STC 16000
One 3 inches 1inch 3inches

25 year
>1 3inches 3inches N/A

100 year

A3. Select Particle Size Distribution:
O Fine Distribution

0O Coarse Distribution

B2. Other considerations:

Minimum Distance
From Top of Grade to

Particle Size Distribution Particle Size Distribution Invert Elevation
um % um %
20 20 150 60 Bends:
60 20 400 20
150 20 2000 20
400 20 Multiple Inlet Pipe:
2000 20

0O User Defined Particle Size Distribution

Identify particle size distribution

(please contact your local Stormceptor representative)

Inlet Covers

4 feet

The inlet and in-line Stormceptor units
can accommodate turns to a maximum
of 90 degrees

Yes for Inlet and In-Line Stormceptor
Units. Please contact your local affiliate
for more details

Only the STC 450 can accommodate a
catch basin frame and cover.

B3. Standard maximum inlet and outlet pipe diameters:

Particle Size Distribution
um %

Specific Gravity

A4. Enter all parameters from items A1 to A3 into the PCSWMM
for Stormceptor to select the model that meets the water quality

objective.

www.rinkerstormceptor.com

. In-line Series
aperoute |t | srcsmo | stcTin
9 STC 7200 STC 16000
Straight . . .
Through 24 inch 42 inch 96 inch
Bend 18 inch 33 inch 42 inch

Please contact your local Stormceptor representative for larger pipe diameters.

B4. 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 for further assistance.
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STORMCEPTOR® QUOTATION AND ORDER FORM

Date:

Project Information:

Contractor Information

Project Number:

Contact Name:

Project Name:

Company:

Closing Date:

Phone No:

Jobsite Address:

Fax No:

Municipality:

E-mail:

Consultant Information:

Owner Information (Required for Maintenance):

Contact Name:

Contact Name:

Company:

Company:

Phone No:

Phone No:

Fax No:

Fax No:

E-mail:

Land Use (Check one):

E-mail:

o Commercial

o Gas Station
o Street o Residential

o Government o Industrial o Military
o Transportation o Other

STORMCEPTOR INFORMATION

Structure No.:

Top of Grate Elev.:

Outlet Invert Elev.:

Outlet Pipe Material:

Inlet invert Elev.:

Inlet Pipe Material:

STORMCEPTOR MODEL REQUIRED (circle model number)

INLET SYSTEM IN-LINE SYSTEM
STC 900 | STC 1200 | STC 1800
STC 450 STC 2400 | STC 3600 | STC 4800

STC 6000 | STC 7200

< <
Outlet
Outlet Plpe
Pipe

Show Orientation of Inlet Pipe Show Orientation of Inlet Pipe

SERIES SYSTEM

STC 11000 STC 16000

STC 13000

Downstream Unit Upstream Unit
Inlet
Pipe

Show Orientation of Outlet Pipe on
Downstream Unit

Please complete the attached form and fax to your local Stormceptor representative

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:

e Australia Patent No. 693,164 ® 693,164 ® 707,133 ® 729,096 ® 779401

e Austrian Patent No. 289647

e 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 PI9701737 (Pending)

New Zealand Patent No 314646

United States Patent No 4,985,148 ® 5498,331 ¢ 5,725,760 ® 5,753,115 ® 5,849,181 ¢
6,068,765 * 6,371,690

e 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 pollutants
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 allow 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.

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.

_H_90

Vv =
Ne eH AS

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

Total Storage

Stormceptor Hydrocarbon Storage Maximum Sediment

wleElE u\émcggll ?L) u(.:sa.peagllt(){_) C?tg?fl)ty
STC 450i 470 (1,780) 86 (330) 46 (1,302)
STC 900 952 (3,600) 251 (950) 89 (2,520)
STC 1200 1,234 (4,670) 251 (950) 127 (3,596)
STC 1800 1,833 (6,940) 251 (950) 207 (5,861)
STC 2400 2,462 (9,320) 840 (3,180) 205 (5,805)
STC 3600 3,715 (1,406) 840 (3,180) 373 (10,562)
STC 4800 5,059 (1,950) 909 (3,440) 543 (15,376)
STC 6000 6,136 (23,230) 909 (3,440) 687 (19,453)
STC 7200 7,420 (28,090) 1,059 (4,010) 839 (23.757)
STC 11000 11,194 (42,370) 2,797 (10, 590) 1,086 (30,752)
STC 13000 13,348 (50,530) 2,797 (10, 590) 1,374 (38.907)
STC 16000 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 fiberglass
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

Identify 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% 2.2

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)

b. 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

=0 Qo

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
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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

11
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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.

i
i

e—
OUTLETA

=

&

<

!J_?_‘!_

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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Ctlpptte}r Maximum Pipe Diameters for Straight Through and 90° Bends
namoer (Based on Concrete Pipe)
Diameter

24 inch 24 inch

(600 mm) | (600 mm)
Inlet Ef ﬁ
1 _|_ 1

Stormceptor (LA

18 inch
> (450mm)

18 inch
(450mm)

42 inch 42 inch .
(1050 mm) m (1050 mm) FETRSNAD) ?gzg?:m)

33inch
(825 mm)

Inline
Stormceptor

\ 60 inch 60 inch
Inline (1500 mm) m (1500 mm)
Stormceptor (Wf W

or | 1

+
Series I ,/‘; )

Stormceptor

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.

13
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Stormaeptor Maximum Bend Configurations
System
90°
Inlet Stormceptor \ Outlet Pipe

Inlet Pipe - 4+

Qutlet Pipe

Inline
Stormceptor Inlet Pipe &

QOutlet Pipe
) Inlet Pi

Series RE
Stormceptor | +

|

|

\
[(e]
o
o

Upstream Unit Downstream Unit

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
1 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.
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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:

e Stormceptor top of grade elevation
e Stormceptor outlet pipe invert elevation
o 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:

e Low head loss (typical k value of 1.3)
¢ Minimal inlet/outlet invert elevation drop across the structure
e Use as a bend structure

e 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.

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

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

e 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.

o 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
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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:

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

8. Frame and access cover

ok wh~

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
o 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 oll
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 *

e et
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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(450 U.S. Gallon Capacity)
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3. The Stormceptor 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.



STC 900 Precast Concrete Stormceptor ®
(900 U.S. Gallon Capacity)
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2. The Cover Should be Positioned Over The Outlet Drop Pipe and The Qil Port.

3. The Stormceptor 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.



STC 1200 Precast Concrete Stormceptor ®
(1200 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 Qil Port.

3. The Stormceptor 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.



STC 1800 Precast Concrete Stormceptor®
(1800 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 Qil Port.

3. The Stormceptor 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.



STC 2400 Precast Concrete Stormceptor®
(2400 U.S. Gallon Capacity)

Stormceptor
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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 Qil Port.

3. The Stormceptor 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.



STC 3600 Precast Concrete Stormceptor®
(3600 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 Qil Port.

3. The Stormceptor 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.



STC 4800 Precast Concrete Stormceptor®
(4800 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 Qil Port.

3. The Stormceptor 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.



STC 6000 Precast Concrete Stormceptor®
(6000 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 Qil Port.

3. The Stormceptor 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.



STC 7200 Precast Concrete Stormceptor ?
(7200 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 Qil Port.

3. The Stormceptor 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.



Plan View
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STC 11000s Precast Concrete Stormceptor®
(11000 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 Qil Port.

3. The Stormceptor 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.



Stormceptor
Frame and Cover

STC 13000s Precast Concrete Stormceptor®
(13000 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 Qil Port.

3. The Stormceptor 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.



STC 16000s Precast Concrete Stormceptor®
(16000 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 Qil Port.

3. The Stormceptor 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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EOS 12-590 Precast Concrete Stormceptor ®
(590 U.S. Gallon Qil Capacity)

Stormceptor
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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 Stormceptor System is protected by one or more of the following U.S. Patents:
#5753115, #5849181, #6068765, #6371690, #7582216, #7666303.

4. Contact a Concrete Pipe Division representative for further details not listed on this drawing.




Stormceptor:

- EOS

Extended Oil Storage System

For any business involved in the handling of petroleum hydrocarbons, the
threat of spills is serious. The Ontario Ministry of the Environment’s Spills
Action Centre (SAC) recorded 2,516 hydrocarbon spills in 2006 (crude

gasoline, jet fuel, kerosene and petroleum oils). That's seven spills every day.

Accidents happen. Protect the environment and protect your business
from costly clean-up, remediation, litigation and fines with the Stormceptor
Extended Oil Storage (EOS) system.

‘ — 4 4
ey /“vﬂ" S

',
-

Stormceptor EOS - hydrocarbon spill protection in dry and wet weather
e The EOS model features increased storage volume for safe oil containment compared to standard

Stormceptor models

e Creates a non-turbulent treatment environment, allowing oil to rise and sediment to settle

e Patented scour prevention technology ensures captured oil and sediment remain in unit for

secure storage and easy removal
e Renowned Stormceptor protection from pollutants carried in stormwater runoff

¢ |deal for gas stations, airports, garages, loading docks, high-collision intersections and other

spill-prone areas

Design flexibility

e Stormceptor EOS systems are sized to meet your individual oil spill containment and stormwater

quality needs
e Existing Stormceptor units can be retrofitted to become EOS models

Sized using PCSWMM for Stormceptor

e |Industry-leading continuous simulation modeling software projects TSS removal and other site

conditions to determine the best system for your site

e Software developed by Computational Hydraulics International (CHI), internationally acclaimed expert,

Dr. Bill James and Imbrium Systems

It’s still a Stormceptor

e Maintains continuous positive treatment of total suspended solids (TSS) in stormwater runoff

year-round, regardless of flow rate

e Easy installation, maintenance and operation, as well as the Stormceptor system’s industry-leading

reputation for efficiency and reliability

With over 20,000 units operating worldwide, Stormceptor performs and protects every day, in every storm.

www.rinkerstormceptor.com  (800) 909 7763

Rinker
MATERIALS™



Stormceptor:

- EOS

Extended Oil Storage System

Surface access for
ease of maintenance

Durable precast
concrete
structure

Weir directs petroleum \J
hydrocarbons to quiet ‘

chamber below \ ‘ - |

é
Impervious liner Treated water exits
provides double \. \\ /the unit

wall containment for
hydrocarbon storage

Patented technology
prevents captured
pollutants from scouring

Extended riser pipe
length increases
volume of storage for

hydrocarbon spills .
Free oils are

trapped for later
removal

Quiet chamber creates ideal
conditions for free oils to rise
and sediment to settle

Easy to install Seamless Flexible

Small footprint saves Minimal drop between Multiple inlets can
time and money with inlet and outlet pipes &’ connect to a S]ng|e unit.
limited disruption to makes Stormceptor ideal

Can be used as a

your site. for retrofits and new
bend structure.

development projects.

www.rinkerstormceptor.com  (800) 909 7763 MATERIALS™
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Stormceptor is protected by one or more of the following patents:

Canadian Patent No. 2,137,942
Canadian Patent No. 2,175,277
Canadian Patent No. 2,180,305
Canadian Patent No. 2,180,338
Canadian Patent No. 2,206,338
Canadian Patent No. 2,327,768
U.S. Patent No. 5,753,115

U.S. Patent No. 5,849,181

U.S. Patent No. 6,068,765

U.S. Patent No. 6,371,690

U.S. Patent No. 7,582,216

U.S. Patent No. 7,666,303
Australia Patent No. 693.164
Australia Patent No. 707,133
Australia Patent No. 729,096
Australia Patent No. 779,401
Australia Patent No. 2008,279,378
Australia Patent No. 2008,288,900
Japan Patent No. 9-11476

Korean Patent No. 0519212

New Zealand Patent No. 314,646
New Zealand Patent No. 583,008
New Zealand Patent No. 583,583
South African Patent No. 2010/00682
South African Patent No. 2010/01796
Other Patents Pending
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Congratulations!

Your selection of a Stormceptor® means that you have chosen the most recognized and efficient
stormwater oil/sediment separator available for protecting the environment. Stormceptor is a
pollution control device often referred to as a “Hydrodynamic Separator (HDS)” or an “Oil Grit
Separator (OGS)”, engineered to remove and retain pollutants from stormwater runoff to protect
our lakes, rivers and streams from the harmful effects of non-point source pollution.

1 — Stormceptor Overview

Stormceptor is a patented stormwater quality structure most often utilized as a treatment
component of the underground storm drain network for stormwater pollution prevention.
Stormceptor is designed to remove sediment, total suspended solids (TSS), other pollutants
attached to sediment, hydrocarbons and free oil from stormwater runoff. Collectively the
Stormceptor provides spill protection and prevents non-point source pollution from entering
downstream waterways.

Key benefits of Stormceptor include:
* Removes sediment, suspended solids, debris, nutrients, heavy metals, and hydrocarbons (oil
and grease) from runoff and snowmelt.
*  Will not scour or re-suspend trapped pollutants.
* Provides sediment and oil storage.
» Provides spill control for accidents, commercial and industrial developments.
» Easy to inspect and maintain (vacuum truck).
+ “STORMCEPTOR” is clearly marked on the access cover (excluding inlet designs).
* Relatively small footprint.
« 3" Party tested and independently verified.
» Dedicated team of experts available to provide support.

Model Types:
« STC (Standard)
+ EOS (Extended Oil Storage)
* OSR (Oil and Sand Removal)
+ MAX (Custom designed unit, specific to site)

Configuration Types:
* Inlet unit (accommodates inlet flow entry, and multi-pipe entry)
* In-Line (accommodates multi-pipe entry)
« Submerged Unit (accommodates the site’s tailwater conditions)
» Series Unit (combines treatment in two systems)

4 Stormceptor® Owner's Manual Rinker Materials



Please Maintain Your Stormceptor

To ensure long-term environmental protection through continued performance as originally
designed for your site, Stormceptor must be maintained, as any stormwater treatment practice
does. The need for maintenance is determined through inspection of the Stormceptor. Procedures
for inspection are provided within this document. Maintenance of the Stormceptor is performed
from the surface via vacuum truck.

If you require information about Stormceptor, or assistance in finding resources to facilitate
inspections or maintenance of your Stormceptor please call your local Rinker Materials
Representative or the Stormceptor Information Line at (800) 909-7763.

2 — Stormceptor Operation & Components

Stormceptor is a flexibly designed underground stormwater quality treatment device that is
unparalleled in its effectiveness for pollutant capture and retention using patented flow separation
technology.

Stormceptor creates a non-turbulent treatment environment below the insert platform within the
system. The insert diverts water into the lower chamber, allowing free oils and debris to rise, and
sediment to settle under relatively low velocity conditions. These pollutants are trapped and stored
below the insert and protected from large runoff events for later removal during the maintenance
procedure.

With thousands of units operating worldwide, Stormceptor delivers reliable protection every day,
in every storm. The patented Stormceptor design prohibits the scour and release of captured
pollutants, ensuring superior water quality treatment and protection during even the most extreme
storm events. Stormceptor’s proven performance is backed by the longest record of lab and field
verification in the industry.

Rinker Materials Stormceptor® Owner's Manual 5



Stormceptor Schematic and Component Functions
Below are schematics of two common Stormceptor configurations with key components identified
and their functions briefly described.

Figure 1. Figure 2.
Inline Stormceptor Inlet Stormceptor

Access Cover Inlet Grate

Oil Port

Orifice Plate \ ]
Safety Grate g ;

Orifice Plate Qi Port

Weir

18" Skirt

Fiberglass Insert Fiberglass Insert

Inlet Drop Tee 18" Skirt

24"@ Outlet Pipe Outlet Pipe

Precast Reinforced
Concrete Structure

Removable Inlet
Drop Tree

* Manhole access cover — provides access to the subsurface components

* Precast reinforced concrete structure — provides the vessel’'s watertight structural support

* Fiberglass insert — separates vessel into upper and lower chambers

*  Weir — directs incoming stormwater and oil spills into the lower chamber

» Orifice plate — prevents scour of accumulated pollutants

* Inlet drop tee — conveys stormwater into the lower chamber

* Fiberglass skirt — provides double-wall containment of hydrocarbons

* Outlet riser pipe — conveys treated water to the upper chamber; primary vacuum line access port for sediment
removal

* Oil inspection port — primary access for measuring oil depth and oil removal

» Safety grate — safety measure to cover riser pipe in the event of manned entry into vessel

3 — Stormceptor Identification

Stormceptor is available in both precast concrete and fiberglass vessels, with precast concrete
often being the dominant material of construction.

In the Stormceptor, a patented, engineered fiberglass insert separates the structure into an upper
chamber and lower chamber. The lower chamber will remain full of water, as this is where the
pollutants are sequestered for later removal. Multiple Stormceptor model (STC, OSR, EOS and
MAX) configurations exist, each to be inspected and maintained in a similar fashion.

Each unit is easily identifiable as a Stormceptor by the trade name “Stormceptor” embossed

on each access cover at the surface. To determine the location of “inlet” Stormceptor units with
horizontal catch basin inlet, look down into the grate as the Stormceptor insert will be visible. The
name “Stormceptor” is not embossed on inlet models due to the variability of inlet grates used/
approved across North America.

Stormceptor® Owner's Manual Rinker Materials



Once the location of the Stormceptor is determined, the model number may be identified by
comparing the measured depth from the fiberglass insert level at the outlet pipe’s invert (water
level) to the bottom of the tank using Table 1.

In addition, starting in 1996 a metal serial number tag containing the model number has been
affixed to the inside of the unit, on the fiberglass insert. If the unit does not have a serial number,
or if there is any uncertainty regarding the size of the unit using depth measurements, please
contact your local Rinker Materials Representative for assistance.

Sizes/Models

Typical general dimensions and capacities of the standard precast STC, EOS & OSR Stormceptor
models are provided in Tables 1 and 2. Typical rim to invert measurements are provided later

in this document. The total depth for cleaning will be the sum of the depth from outlet pipe invert
(generally the water level) to rim (grade) and the depth from outlet pipe invert to the precast
bottom of the unit. Note that depths and capacities may vary slightly between regions.

Table 1. Stormceptor Dimensions — Insert to Base of Structure

STC Model | Insert to Base (in.) EOS Model | Insert to Base (in.) OSR Model | Insert to Base (in.)
450 60 4-175 60 65 60
900 55 9-365 55 140 55
1200 71 12-590 71
1800 105 18-1000 105
2400 94 24-1400 94 250 94
3600 134 36-1700 134
4800 128 48-2000 128 390 128
6000 150 60-2500 150
7200 134 72-3400 134 560 134

11000* 128 110-5000* 128 780* 128

13000* 150 130-6000* 150

16000* 134 160-7800* 134 1125* 134
Notes:

1. Depth Below Pipe Inlet Invert to the Bottom of Base Slab can vary slightly by manufacturing facility, and can be modified to
accommodate specific site designs, pollutant loads or site conditions. Contact your local representative for assistance.

*Consist of two chamber structures in series.

Rinker Materials Stormceptor® Owner's Manual 7
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Table 2. Storage Capacities

Hydrocarbon Sediment Hydrocarbon Hydrocarbon Sediment
STC Model Storage Capacity [~ Capacity EOS Model | Storage Capacity | OSR Model | Storage Capacity Capacity
gal ft® gal gal ft
450 86 46 4-175 175 065 115 46
900 251 89 9-365 365 140 233 58
1200 251 127 12-590 591
1800 251 207 18-1000 1198
2400 840 205 24-1400 1457 250 792 156
3600 840 373 36-1700 1773
4800 909 543 48-2000 2005 390 1233 465
6000 909 687 60-2500 2514
7200 1059 839 72-3400 3418 560 1384 690
11000* 2797 1089 110-5000* 5023 780" 2430 930
13000* 2797 1374 130-6000* 6041
16000* 3055 1677 160-7800* 7850 1125* 2689 1378
Notes:

1. Hydrocarbon & Sediment capacities can be modified to accommodate specific site design requirements, contact your local

representative for assistance.

*Consist of two chamber structures in series.

Stormceptor® Owner's Manual
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4 — Stormceptor Inspection & Maintenance

Regular inspection and maintenance is a proven, cost-effective way to maximize water resource
protection for all stormwater pollution control practices, and is required to insure proper functioning
of the Stormceptor. Both inspection and maintenance of the Stormceptor is easily performed from
the surface. Stormceptor’s patented technology has no moving parts, simplifying the inspection
and maintenance process.

Please refer to the following information and guidelines before conducting inspection and
maintenance activities.

When is inspection needed?
» Post-construction inspection is required prior to putting the Stormceptor into service.
* Routine inspections are recommended during the first year of operation to accurately assess
the sediment accumulation.
* Inspection frequency in subsequent years is based on the maintenance plan developed in
the first year.
* Inspections should also be performed immediately after oil, fuel, or other chemical spills.

When is maintenance cleaning needed?

» For optimum performance, the unit should be cleaned out once the sediment depth reaches
the recommended maintenance sediment depth, which is approximately 15% of the unit’s
total storage capacity (see Table 3). The frequency should be adjusted based on historical
inspection results due to variable site pollutant loading.

» Sediment removal is easier when removed on a regular basis at or prior to the recommended
maintenance sediment depths, as sediment build-up can compact making removal more
difficult.

» The unit should be cleaned out immediately after an oil, fuel or chemical spill.

What conditions can compromise Stormceptor performance?

« If construction sediment and debris is not removed prior to activating the Stormceptor unit,
maintenance frequency may be reduced.

« If the system is not maintained regularly and fills with sediment and debris beyond the
capacity as indicated in Table 2, pollutant removal efficiency may be reduced.

« If an oil spill(s) exceeds the oil capacity of the system, subsequent spills may not be
captured.

« If debris clogs the inlet of the system, removal efficiency of sediment and hydrocarbons may
be reduced.

 |If a downstream blockage occurs, a backwater condition may occur for the Stormceptor and
removal efficiency of sediment and hydrocarbons may be reduced.

What training is required?

The Stormceptor is to be inspected and maintained by professional vacuum cleaning service
providers with experience in the maintenance of underground tanks, sewers and catch basins.
For typical inspection and maintenance activities, no specific supplemental training is required

Rinker Materials Stormceptor® Owner's Manual



for the Stormceptor. Information provided within this Manual (provided to the site owner) contains
sufficient guidance to maintain the system properly.

In unusual circumstances, such as if a damaged component needs replacement or some other
condition requires manned entry into the vessel, confined space entry procedures must be
followed. Only professional maintenance service providers trained in these procedures should
enter the vessel. Service provider companies typically have personnel who are trained and
certified in confined space entry procedures according to local, state, and federal standards.

What equipment is typically required for inspection?
* Manhole access cover lifting tool
 Oil dipstick / Sediment probe with ball valve (typically %-inch to 1-inch diameter)
+ Flashlight
+ Camera
« Data log / Inspection Report
+ Safety cones and caution tape
» Hard hat, safety shoes, safety glasses, and chemical-resistant gloves

10 Stormceptor® Owner's Manual Rinker Materials



Recommended Stormceptor Inspection Procedure:

» Stormceptor is to be inspected from grade through a standard surface manhole access
cover.

« Sediment and oil depth inspections are performed with a sediment probe and oil dipstick.

» Oil depth is measured through the oil inspection port, either a 4-inch or 6-inch diameter port.

+ Sediment depth can be measured through the oil inspection port or the 24-inch diameter
outlet riser pipe.

* Inspections also involve a visual inspection of the internal components of the system.

Figure 3. Figure 4.
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What equipment is typically required for maintenance?

* Vacuum truck equipped with water hose and jet nozzle

» Small pump and tubing for oil removal

» Manhole access cover lifting tool

+ Oil dipstick / Sediment probe with ball valve (typically %-inch to 1-inch diameter)

* Flashlight

+ Camera

» Data log / Inspection Report

+ Safety cones

* Hard hats, safety shoes, safety glasses, chemical-resistant gloves, and hearing protection for
service providers

» Gas analyzer, respiratory gear, hoist and safety harness for specially trained personnel if
confined space entry is required

Rinker Materials Stormceptor® Owner's Manual 11



Recommended Stormceptor Maintenance Procedure
Maintenance of Stormceptor is performed using a vacuum truck.

No entry into the unit is required for maintenance. DO NOT ENTER THE STORMCEPTOR
CHAMBER unless you have the proper personal safety equipment, have been trained and

are qualified to enter a confined space, as identified by local Occupational Safety and Health
Regulations (e.g. 29 CFR 1910.146). Without the proper equipment, training and permit, entry into
confined spaces can result in serious bodily harm and potentially death. Consult local and/or state
regulations to determine the requirements for confined space entry. Be aware, and take precaution
that the Stormceptor fiberglass insert may be slippery. In addition, be aware that some units do not
have a safety grate to cover the outlet riser pipe that leads to the submerged, lower chamber.

+ |deally maintenance should be conducted during dry weather conditions when no flow is
entering the unit.
» Stormceptor is to be maintained through a standard surface manhole access cover.
 Insert the oil dipstick into the oil inspection port. If oil is present, pump off the oil layer into
separate containment using a small pump and tubing.
* Maintenance cleaning of accumulated sediment is performed with a vacuum truck.
» For 6-ft diameter models and larger, the vacuum hose is inserted into the lower
chamber via the 24-inch outlet riser pipe (See Fig. 5).
» For 4-ft diameter model, the removable drop tee is lifted out, and the vacuum hose is
inserted into the lower chamber via the 12-inch drop tee hole (See Fig. 6).

Figure 5. Figure 6.
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» Using the vacuum hose, decant the water from the lower chamber into a separate
containment tank or to the sanitary sewer, if permitted by the local regulating authority.

* Remove the sediment sludge from the bottom of the unit using the vacuum hose. For large
Stormceptor units, a flexible hose is often connected to the primary vacuum line for ease of
movement in the lower chamber.

+ Units that have not been maintained regularly, have surpassed the maximum recommended
sediment capacity, or contain damaged components may require manned entry by trained
personnel using safe and proper confined space entry procedures.

Figure 7. Figure 8.
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A maintenance worker stationed at the above ground surface uses a vacuum hose to evacuate water, sediment, and debris from
the system.

What is required for proper disposal?

The requirements for the disposal of material removed from Stormceptor units are similar to that
of any other stormwater treatment Best Management Practices (BMP). Local guidelines should be
consulted prior to disposal of the separator contents. In most areas the sediment, once dewatered,
can be disposed of in a sanitary landfill. It is not anticipated that the sediment would be classified
as hazardous waste. This could be site and pollutant dependent. In some cases, approval from
the disposal facility operator/agency may be required.

What about oil spills?

Stormceptor is often implemented in areas where there is high potential for oil, fuel or other
hydrocarbon or chemical spills. Stormceptor units should be cleaned immediately after a spill
occurs by a licensed liquid waste hauler. You should also notify the appropriate regulatory
agencies as required in the event of a spill.

What if | see an oil rainbow or sheen at the Stormceptor outlet?
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 hydrocarbon rainbow or sheen can be seen at
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very small oil concentrations (< 10 ppm). Stormceptor is effective at removing 95% of free aill,

and the appearance of a sheen at the outlet with high influent oil concentrations does not mean
that 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 or dissolved oil conditions.

What factors affect the costs involved with inspection/maintenance?

The Vacuum Service Industry for stormwater drainage and sewer systems is a well-established
sector of the service industry that cleans underground tanks, sewers and catch basins. Costs
to clean Stormceptor units will vary. Inspection and maintenance costs are most often based on
unit size, the number of units on a site, sediment/oil/hazardous material loads, transportation
distances, tipping fees, disposal requirements and other local regulations.

What factors predict maintenance frequency?

Maintenance frequency will vary with the amount of pollution on your site (humber of hydrocarbon
spills, amount of sediment, site activity and use, etc.). It is recommended that the frequency of
maintenance be increased or reduced based on local conditions. If the sediment load is high from
an unstable site or sediment loads transported from upstream catchments, maintenance may be
required semi-annually. Conversely once a site has stabilized, maintenance may be required less
frequently (for example: two to seven year, site and situation dependent). Maintenance should be

performed immediately after an oil spill or once the sediment depth in Stormceptor reaches the
value specified in Table 3 based on the unit size.

Table 3. Recommended Sediment Depths Indicating Maintenance

STC Model Sedl\i/lnf:anr:te 32;;? (in) | EOS Model Sedl\i/lni]:anr::a 3223? (in) %L‘;’Iﬁrﬁff OSR Model Sed'\i/lr:IenrfgzgtC: (in)
450 8 4-175 9 24 065 8
900 8 9-365 9 24 140
1200 10 12-590 1 39
1800 15
2400 12 24-1400 14 68 250 12
3600 17 36-1700 19 79
4800 15 48-2000 16 68 390 17
6000 18 60-2500 20 79
7200 15 72-3400 17 79 560 17

11000* 17 110-5000* 16 68 780* 17

13000* 20 130-6000* 20 79

16000* 17 160-7800* 17 79 1125+ 17
Note:

1. The values above are for typical standard units.

*Per structure.

Stormceptor® Owner's Manual
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Replacement parts

Since there are no moving parts during operation in a Stormceptor, broken, damaged, or

worn parts are not typically encountered. Therefore, inspection and maintenance activities are
generally focused on pollutant removal. However, if replacements parts are necessary, they
may be purchased by contacting your local Rinker Materials Representative or the Stormceptor
Information Line at (800) 909-7763.

The benefits of regular inspection and maintenance are many — from ensuring maximum

operation efficiency, to keeping maintenance costs low, to the continued protection of
natural waterways — and provide the key to Stormceptor’s long and effective service life.

Stormceptor Inspection and Maintenance Log

Stormceptor Model No:

Allowable Sediment Depth:

Serial Number:

Installation Date:

Location Description of Unit:

Other Comments:

Rinker Materials Stormceptor® Owner's Manual 15



Contact Information

Questions regarding the Stormceptor can be addressed by contacting your Local Rinker Materials representative, the
Stormceptor Information Line at (800) 909-7763 or visit our website www.rinkerstormceptor.com.

UNITED STATES
Rinker Materials — Concrete Pipe Division
6560 Langfield Road
Building 3
Houston, TX 77092
Phone: 832-590-5300
Fax: 832-590-5399
Toll Free: (800) 909-7763
www.rinkerstormceptor.com

Imbrium Systems Inc. & Imbrium Systems LLC

Canada 1-416-960-9900 / 1-800-565-4801
United States 1-301-279-8827 / 1-888-279-8826
International +1-416-960-9900 / +1-301-279-8827
Email info@imbriumsystems.com

www.imbriumsystems.com
www.stormceptor.com

MATERIALS™ RM_STC_OM_06/14
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DR. BY: E. CARRASCO

= CONCRETE PIPE DIVISION =

Precast Concrete Stormceptor DATE:  AUG. 30, 2006
MATERIALS™ SCALE:  N.T.S
Installation Guide ©<<o.% 1 of 3
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1. FOLLOW ALL LOCAL, STATE AND FEDERAL SAFETY REGULATIONS AT ALL TIMES
DURING THE EXCAVATION AND INSTALLATION OF THE STORMCEPTOR UNIT.

2. ALL PIECES ARE GASKETED. FOR GASKET ASSEMBLY, SEE "PROFILE GASKET
ASSEMBLY GUIDELINES" DETAIL.

3. EXCAVATE HOLE TO THE PROPER DEPTH AS SHOWN ON THE ENGINEERED DRAWINGS
ALLOWING FOR 3" TO 6" OF SUB—BASE.

4. MEASURE OUTSIDE DEPTH OF BASE, CONTAINMENT CHAMBER, AND RISER WITH INSERT
TO PROPOSED INVERT OF STORM LINE, TO VERIFY REQUIRED DEPTH OF EXCAVATION.

5. PLACE GRANULAR SUB-BASE AND COMPACT TO LOCAL/STATE STANDARDS AS PER
THE ENGINEERS REQUIREMENTS'.

6. SET BASE SECTION AND LEVEL (CHECK ELEVATION).

7. INSTALL SECTION OF STORMCEPTOR UNIT WITH FACTORY INSTALLED
INSERT (CHECK ELEVATION AND VERIFY THAT UNIT IS LEVEL).

8. INSTALL STORMCEPTOR INTERNAL PIPING (SEE DOWN PIPE INSTRUCTIONS).
9. PLUG AND GROUT LIFTING HOLES IF PRESENT.

10. BACKFILL UNIT TO THE INLET AND OUTLET PIPES USING COMPACTED GRANULAR FILL
OR MATERIAL APPROVED BY THE ENGINEER. COMPACTION DENSITY AND LIFT HEIGHT
SHOULD CONFORM TO LOCAL/STATE GUIDELINES.

-
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DR. BY: E. CARRASCO

- CONCRETE PIPE DIVISION R B
Precast Concrete Stormceptor DATE:  AUG. 30, 2006
MATERIALS™ SCALE:  N.T.S
Installation Guide ©<<o.% 2 of 3

OPENING
IN SLAB

: U 4" PVC
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11. INSTALL INLET (IF PRESENT) AND OUTLET STORM DRAIN PIPE.

12. IF FLEXIBLE CONNECTION IS USED, TIGHTEN THE CONNECTOR OVER THE PIPE TO
THE MANUFACTURER’'S RECOMMENDED TORQUE.

13. INSTALL ADDITIONAL RISER SECTION(S) IF NECESSARY.

14. INSTALL TOP SLAB SUCH THAT THE OPENING IN THE SLAB ALLOWS ACCESS TO
BOTH THE OIL PORT AND THE INLET DROP PIPE.

(NN

(NN

(NNNN

(NN

(NN

(NNNN

15. INSTALL AND SET GRADE ADJUSTMENT RINGS IN A FULL BED OF MORTAR (AS
REQUIRED).

16. INSTALL FRAME AND GRATE AT THE FINISHED GRADE ELEVATION IN A FULL BED
OF MORTAR.

17. BACKFILL UNIT UP TO FINISHED GRADE USING COMPACTED GRANULAR FILL OR
MATERIAL APPROVED BY THE ENGINEER. COMPACTION DENSITY AND LIFT HEIGHT
SHOULD CONFORM TO LOCAL/STATE GUIDELINES.

-
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DR. BY: E. CARRASCO
- CONCRETE PIPE DIVISION R B
Precast Concrete Stormceptor DATE:  AUG. 30, 2006
MATERIALS™ STC 4501 SCALE:  N.T.S
Installation Guide DWG# 3 of 3
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DOWN PIPE & VENT PIPE INSTALLATION INSTRUCTIONS s

1. INSTALL 12”8 GRATED COVER AND 4”¢ TEE FROM THE TOP OF THE DISC INSERT
(NOTE: TEE SHOULD BE INSTALLED SUCH THAT OPENINGS ARE FACING SIDE WALLS).
2. GLUE INTO PLACE WITH CHEMREX 948.

3. IF NOT ALREADY ATTATCHED, ATTACH 4”@ PVC OIL PORT (EXTENDS TO SURFACE) .
TO PROVIDED FRP COUPLING WITH CHEMREX 948. IF OIL PORT EXTENDS TO «
COVER, CUT AS REQUIRED. AT T a 4

PROFILE GASKET ASSEMBLY GUIDELINES

1. The precast Stormceptor section should be
handled with care to avoid any damage to
the bell or spigot end.

2. Clean all dirt and debris from the spigot
and bell surfaces.

3. Place the profile gasket on the step of the
cleaned spigot. The fin of the gasket should
point towards the shoulder of the spigot.
(See Figure 1)

4. After the gasket is seated on the spigot, the
gasket will need to be equalized. Insert a
smooth round rod between the gasket and
the spigot. Run the rod around the entire
circumference of the joint several times to
equalize the gasket. Take care not to cut
or damage the gasket.

3. Apply joint lubricant to the inner surface of
the bell including the leading edge. Lubricate
the spigot and gasket.

6. Align the Stormceptor units and gently push
the joint home. (See Figure 2)

IF JOINTING PROBLEMS ARISE CONTACT THE
STORMCEPTOR REPRESENTATIVE IMMEDIATELY.
DO NOT TRY AND FORCE THE JOINT HOME

AS THIS MAY CAUSE DAMAGE TO THE JOINT.

S
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DR. BY: E. CARRASCO
- CONCRETE PIPE DIVISION B
Precast Concrete Stormceptor DATE:  AUG. 31, 2006
MATERIALS™ STC 900 thru STC 1800 SCALE: N.TS.
Installation Guide DWG.# 1 of 3

1.

FOLLOW ALL LOCAL, STATE AND FEDERAL SAFETY REGULATIONS AT ALL TIMES
DURING THE EXCAVATION AND ERECTION OF THE STORMCEPTOR.

2. ALL PIECES ARE GASKETED. FOR GASKET ASSEMBLY, SEE "PROFILE GASKET

ASSEMBLY GUIDELINES (SHT. 3 OF 3)" DETAIL.

. EXCAVATE HOLE TO THE PROPER DEPTH AS SHOWN ON THE ENGINEERING DRAWINGS
ALLOWING FOR 3" TO 6" OF SUB—BASE.

. MEASURE OUTSIDE DEPTH OF BASE, CONTAINMENT CHAMBER, AND RISER WITH INSERT
TO PROPOSED INVERT OF STORM LINE, TO VERIFY REQUIRED DEPTH OF EXCAVATION.

. PLACE GRANULAR SUB-BASE AND COMPACT TO LOCAL/STATE STANDARDS AS PER
THE ENGINEERS REQUIREMENTS.

. SET BASE SECTION AND LEVEL (CHECK ELEVATION).

TTTTT,

STORMCEPTOR

INSERT /
"\

TTTTT,
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TTT—

I

[

= s

I

[l

7. INSTALL REMAINING CONTAINMENT CHAMBER RISERS IF NECESSARY
8. INSTALL RISER SECTION OF STORMCEPTOR WITH FACTORY INSTALLED INSERT
(CHECK ELEVATION AND VERIFY THAT UNIT IS LEVEL).
9. INSTALL STORMCEPTOR INTERNAL PIPING (SEE DOWN PIPE INSTRUCTIONS, SHT. 3 OF 3).
10. PLUG AND GROUT LIFTING HOLES IF PRESENT.

11. BACKFILL UNIT TO THE INLET AND OUTLET PIPES USING COMPACTED GRANULAR FILL
OR MATERIAL APPROVED BY THE ENGINEER. COMPACTION DENSITY AND LIFT HEIGHT
SHOULD CONFORM TO LOCAL/STATE GUIDELINES.
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DR. BY: E. CARRASCO

= CONCRETE PIPE DIVISION =

Precast Concrete Stormceptor DATE:  AUG. 31, 2006
MATERIALS™ STC 900 thru STC 1800 SCALE: N.TS.
Installation Guide ©<<o.% 2 of 3
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12. INSTALL INLET AND OUTLET STORM DRAIN PIPE. 16. INSTALL AND SET GRADE ADJUSTMENT RINGS IN A FULL BED OF MORTAR (AS
13. IF FLEXIBLE CONNECTORS ARE USED, TIGHTEN THE CONNECTOR OVER THE PIPE TO REQUIRED).
THE MANUFACTURER’S RECOMMENDED TORQUE. 17. INSTALL FRAME AND COVER AT THE FINISHED GRADE ELEVATION IN A FULL BED
14. INSTALL ADDITIONAL RISER SECTION(S) IF NECESSARY. OF MORTAR.
15. INSTALL TOP SLAB SUCH THAT THE OPENING IN THE SLAB ALLOWS ACCESS TO 18. BACKFILL UNIT UP TO FINISHED GRADE USING COMPACTED GRANULAR FILL OR
BOTH THE OIL PORT AND OUTLET RISER PIPE. MATERIAL APPROVED BY THE ENGINEER. COMPACTION DENSITY AND LIFT HEIGHT

SHOULD CONFORM TO LOCAL/STATE GUIDELINES.

-
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MATERIALS™

CONCRETE PIPE DIVISION

DR. BY: E. CARRASCO

CK. BY:

Precast Concrete Stormceptor
STC 900 thru STC 1800

DATE:

AUG. 31, 2006

Installation Guide

SCALE: N.T.S.

S of 3

DWG.F

6"¢ ORIFICE PLATE

INLET DROP TEE

67¢ PVC OIL PORT

~

DOWN PIPE & VENT PIPE INSTALLATION

INSTRUCTIONS s

%

S

INSTALL INLET DROP TEE FROM THE TOP OF THE DISC
INSTALL 6”’¢ ORIFICE PLATE IN INLET PIPE (GLUE IN PLACE WITH CHEMREX 948).
ORIFICE PLATE SITS 1" BELOW INSERT.

ATTACH THE PROVIDED 6"¢ OIL PORT (IF NOT PRE—INSTALLED AT PRODUCTION PLANT)
TO THE FRP COUPLING ON THE FIBERGLASS

INSERT.

INSERT WITH CHEMREX 948. CUT OIL <
PORT AS REQUIRED TO ALLOW ACCESS FOR INSPECTION, BUT ENSURE THAT THE OIL 4 a 4
PORT EXTENDS 12" ABOVE THE DESIGN HIGH WATER LEVEL IN THE STORMCEPTOR. ST

PROFILE GASKET ASSEMBLY GUIDELINES

1. The precast Stormceptor section should be
handled with care to avoid any damage to
the bell or spigot end.

2. Clean all dirt and debris from the spigot
and bell surfaces.

3. Place the profile gasket on the step of the
cleaned spigot. The fin of the gasket should
point towards the shoulder of the spigot.
(See Figure 1)

4. After the gasket is seated on the spigot, the
gasket will need to be equalized. Insert a
smooth round rod between the gasket and
the spigot. Run the rod around the entire
circumference of the joint several times to
equalize the gasket. Take care not to cut
or damage the gasket.

3. Apply joint lubricant to the inner surface of
the bell including the leading edge. Lubricate
the spigot and gasket.

6. Align the Stormceptor units and gently push
the joint home. (See Figure 2)

IF JOINTING PROBLEMS ARISE CONTACT THE
STORMCEPTOR REPRESENTATIVE IMMEDIATELY.
DO NOT TRY AND FORCE THE JOINT HOME

AS THIS MAY CAUSE DAMAGE TO THE JOINT.

S
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TESTING SUMMARY

Field Monitoring Results
Westwood, Massachusetts

Summary : From July 1997 to November 1997 a Massachusetts firm, Environmental Sampling and
Technology (EST), collected stormwater samples from a Stormceptor® Model STC 1200. Data
collected from six storm events during this period indicate a very high removal rate for Total
Suspended Solids (TSS). The data also indicates a high removal rate for Total Petroleum
Hydrocarbons (TPH).

Average TSS Removal Average TPH Removal
93% 82%

The average TSS removal rate is based on three storm events that produced significant inflow TSS
levels. Significant is defined as levels that typically require treatment by regulatory permitting criteria.
Only one storm event produced significant TPH levels. The TPH removal rate for this event was 82%.
The TSS removal rate is higher than that predicted by the current sizing criteria

Methodology: EST, which specializes in stormwater sampling, installed two automatic
stormwater samplers (ISCO Model 3700) inside the Stormceptor to collect composite samples at the
inlet and outlet. The purpose of the sampling program was to determine Total Suspended Solids
(TSS), Total Petroleum Hydrocarbons (TPH) and metals during a variety of storm events.

Flow was measured using a flow meter (ISCO 3230) used in conjunction with a temporary weir
inserted into the 12" diameter influent pipe. The sampling program includes a composite sample
consisting of twenty-eight 200ml aliquot samples collected at five-minute intervals over a four-hour
period. A rain gauge mounted nearby is used to measure and record rainfall in 0.01-foot increments.
Following each rain event during this five-month period, samples were collected and preserved in
accordance with 40 CFR Part 136 and delivered to a certified laboratory.

Project Details : This Stormceptor was installed in October 1996 at a loading/unloading trucking area
at a local manufacturing facility located in Westwood, Massachusetts. The paved area (impervious
area of 0.65 acres) contributes runoff to a catch basin that is located upstream of the Stormceptor.
The size of the unit was based on the sizing criteria listed in Table 5 of the Stormceptor Technical
Manual.

(More information on the next page)



Event #1 (August 5, 1997)
Storm Intensity:

Total Precipitation during event:
Maximum Flow:

Total Flow Volume (3 hours):
Composite Sample Period:

Pollutant
TSS

Influent Composite
400 mg/l

Event #2 (August 21, 1997)
Storm Intensity:

Total Precipitation during event:
Maximum Flow:

Total Flow Volume (3 hours):
Composite Sample Period:

Pollutant Influent Composite
TSS 86 mg/I
TPH 7.8 mg/l

Event #3 (September 29, 1997)
Storm Intensity:

Total Precipitation during event:
Maximum Flow

Total Flow Volume (7 hours)
Composite Sample Period:

Pollutant
TSS

Influent Composite
47 mg/l

0.06 in/hr (1.5 mm/h)

0.18 inches (4.6 mm)

1.8 gallons per minute (0.11 L/s)
122 gallons (462 L)

3 hours

Effluent Composite Pollutant Removal Rate

5.3 mg/l 98%

0.08 in/hr (2.0 mm/h)

0.25 inches (6.4 mm)

2.3 gallons per minute (0.15 L/s)
304 gallons (1152 L)

3 hours

Effluent Composite Pollutant Removal Rate

92%
82%

6.8 mg/I
1.4 mg/l

0.03 in/hr (0.8 mm/h)
0.22 inches (5.6 mm)
3.2 gallons per minute (0.2 L/s)
672 gallons (2545 L)
7 hours

Effluent Composite Pollutant Removal Rate

<5.0 mg/l 90%
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TESTING SUMMARY Stormceptor

Field Monitoring Results
Seatac, Washington

Summary: Monitoring was conducted on a Stormceptor model STC 900 during four storm
events from March, 1999 to October, 1999. The results from this test indicated a high level of
removal of total suspended solids (TSS) and total petroleum hydrocarbons (TPH) during this
period.

TSS Removal TPH Removal TN Removal TP Removal Cu Removal
87% 99% 43% 11% 28%

All removal rates are based on mass reduction over the four event period. The removal
efficiency was based on load reduction since the concentrations of pollutants varied with each
storm. Estimates of pollutant removal based on concentrations would be misleading during
storms when the pollutant concentrations are low or near the laboratory detection limits. Results
that were below the detection limits were omitted from the analysis. Results show
approximately 80% of collected sediment was finer than 50 microns. Details are included in
Table 1.

Methodology: Associated Earth Sciences Inc., (ASI) of Kirkland, Washington was retained to
perform independent field monitoring on a STC 750. ASI installed two ISCO automatic
samplers upstream and downstream of the unit. A bubbler flow meter was installed downstream
of the Stormceptor unit in the discharge pipe. A tipping bucket rain gauge was located on-site to
record the rainfall. The samplers collected flow proportional quality samples.

Effluent levels of oil were all less than 5 ppm. Two events had elevated levels of oil (35 ppm
and 34 ppm) in the influent storm water to the Stormceptor. Detailed results for each storm are
provided on the following page.

Project Details: The monitoring site is a 0.40 hectare Texaco gas station and convenience store
located near Seatac Airport and Seattle, Washington. The site is subject to high average daily
traffic volumes due to the joint convenience store/gas station application.

This summary is continued on the back of this page



Amtest Laboratories in Redford, Washington performed a grain particle size analysis of captured

material in the Stormceptor System. Results are detailed in the table below:

Table 1. Particle Size Distribution (PSD)

Particle Size

% Finer Than

500 93.6
250 91.1
125 87.5
53. 81.5
38 61.5
16 43.7
8 31.7
4 225
2 13.7
1 8.4
<1 0

Result for each storm event are detailed below, all values are in mg/l except for the removal
efficiencies and rainfall depths as noted. Removal rates are mass reduction based on flow
composite quality samples (load). Value less than the detection limit were analyzed as zero.

Table 2. Removal Results, Stormceptor STC 750 Seatac, Washington

Date 3/13/99  4/25/99 5/3/99  10/28/99 Removal

Rain (mm) 20.3 4.3 4.6 7.6

TSS First Flush in 100 300 87.4%
First Flush out 6 55
Composite in 23 40 16 240
Composite out 8 18 5 10

TPH First Flush in 0 35 99.1%
First Flush out 0 4.8
Composite in 0 0 0 24
Composite out 0 0 0 0

TP First Flush in 0.076 0.72 11.1%
First Flush out 0.064 0.7
Composite in 0.064 0.32 043
Composite out 0.049 0.38 0.35

TN First Flush in 2.6 2.4 43.0%
First Flush out 0.8 2.1
Composite in 1.2 14 1.5 2.7
Composite out 0.43 14 1.3 1.7

Cu First Flush in 0.014 0.027 27.9%
First Flush out 0.006 0.015
Composite in 0 0 0.021
Composite out 0 0 0.017

Zn First Flush in 0.27 0.53 0%
First Flush out 0.10 0.24
Composite in 0.14 0.054 0.24
Composite out 0.15 0.26 0.19

For more information, please contact the Stormceptor Canada Inc. at (800) 565-4801 for more complete
results of this test, or with any other questions regarding our Stormceptor testing program.




TESTING SUMMARY

Como Park, Minnesota

Summary: Monitoring was conducted on a Stormceptor model STC 1800 during eight storm events from
August, 1998 to September, 1999. The results from this test indicated a high level of removal of total
suspended solids during this period.

TSS Removal TKN Removal TP Removal
76 % 65 % 32%

All removal rates are based on mass reduction over the eight event period. The removal efficiency
was based on load reduction since the concentrations of pollutants varied with each storm. Estimates
of pollutant removal based on concentrations would be misleading during storms when the pollutant
concentrations are low or near the laboratory detection limits.

Methodology: Service Environmental and Engineering (Service E&E) of St. Paul, Minnesota was
retained to perform independent field monitoring on a STC 1800 Stormceptor. Service E&E installed
two ISCO Model 3700 automatic samplers upstream and downstream of the unit. An area velocity
flow meter was installed in the Stormceptor unit itself. A tipping bucket rain gauge was mounted on a
pole near the Stormceptor with data cables connected to activate the samplers.

The sampler collected samples on a time proportional data. The flow data was used to composite the
quality samples for laboratory analysis in seven of the eight events. In the other event the rain data
was used in conjunction with the 24 individual bottle samples to create a flow proportional composite
sample for laboratory analysis due to equipment problems with the flow meter during this storm (Aug.
3)

No significant results were observed for metals and petroleum hydrocarbons (effluent < 2 ppm) from
the newly constructed parking lot. Detailed results for each storm are provided on the back of this

page.

Two sludge samples were taken from the Stormceptor at the end of the monitoring period. Both
samples indicated a large percentage of the sludge was fine in nature (70% to 80% silt and clay) with
approximately 45% of the material by weight less than 25 pum in size.

Project Details: The monitoring site is a newly paved 1.03 acre parking lot in the middle of Como
Park, St. Paul, Minnesota. Como Park is heavily utilized in the summer and is considered a tourist
attraction in the Twin Cities area. The parking lot, which is designed for a maximum of 120 cars,
drains to a STC 1800 Stormceptor which then outlets to a drywell and pond.



Como Park - Minnesota

STC 1800 (1800 US Gallons) equivalent to STC1500 in Canada (1500 British Gallons)

Pollutant EMC in mg/l | 8/3/98 | 8/7/98 | 8/27/98 | 9/19/98 | 9/23/98 | 9/7/99 | 9/11/99 | 9/19/99
TSSin 64.00 | 318.00 | 196.00 26.00 33.00 22.70 48.00 13.30
TSS out 16.00 59.00 58.00 31.00 41.00 19.30 7.60 3.30
Pin 0.15 0.43 0.10 0.16 0.23 0.37 0.46 0.19
P out 0.35 0.27 0.17 0.11 0.11 0.23 0.25 0.14
TKN in 2.27 2.33 1.55 2.80 0.54 1.20 1.60 0.65
TKN out 1.33 0.92 1.82 1.20 0.51 0.09 0.29 0.88
Flow US gallon N/A 16173 1823 14455 5750 2896 80297 2501
Rain (in) 0.77 0.40 0.12 0.53 0.19 0.11 1.96 0.11
Storm Duration (hr) 6 7.5 1 1.5 2.5 2.5 2.5 1
TSS Removals (8 events) TKN Removals (8 events) TP Removals (8 events)

All events (load) All events (load) All events (load)

Total in 43.14 kg Total in 1.01 kg Total in 0.20 kg
Total out 10.46 kg Total out 0.35 kg Total out 0.14 kg

% removal 76% % removal 65% % removal 32%

Sludge Particle Size Distribution |

Particle Size | Sample 1 Sample 2
(um)
% finer % finer
500 94.9 85.3
250 92.4 82.6
150 88.1 77.5
106 84.0 73.6
75 80.7 69.9
53 73.6 64.3
38 69.6 57.0
25 46.0 44.9

Removal rates are mass reduction based on flow composite quality samples




TESTING SUMMARY Rinker _

Massachusetts Strategic
Envirotechnology Partnership (STEP) Program

Stormceptor® Report

Summary: The Massachusetts STEP Program has completed a six month thorough evaluation of
the function and performance tests of the Stormceptor® System. Upon the completion of the
evaluation and verification program, which occurred during the end of December 1997, the STEP
Program summarized its findings which are listed below:

* Performance data available demonstrates that the Stormceptor® can provide TSS
removal rates of 77% when sized according to the "Sensitive Area" criteria.

* Evidence suggests that the Stormceptor® System may be capable of achieving TSS
removal rates between 89% and 99% under certain climate conditions and land use
intensity when sized accordingly.

* Performance data available suggest that the Stormceptor® System can provide TSS
removal rates of 52% when sized according to the "Treatment Train" criteria.

* Use of the Stormceptor® System as a stand alone device may be justified when sized
according to the Sensitive Area criteria.

* The Stormceptor® System is useful for new and retrofit installations in Standard 7 of
DEP’s Stormwater Management Policy and Standards (DEP and CZM 1997), especially
where space is limited

*  The Stormceptor® System is also suited for secondary sediment control from
construction related sediment loads specified in Standard 8 of DEP’s Stormwater
Management Policy and Standards

In March 1997, the Massachusetts Department of Environmental Protection (DEP) issued
Stormwater Management Standards™ to address both qualitative and quantitative controls to
protect waters of the Commonwealth of Massachusetts from impacts of untreated stormwater
runoff. Local Conservation Commissions will implement DEP’s new Stormwater Policy through
the Standards. The Standards establish the level of required controls that can be achieved
primarily through the installation of Best Management Practices (BMPs).

Opportunities exist for the use of innovative stormwater technologies such as the Stormceptor®
System especially in areas where site constraints are very difficult to install the more typical
BMP’s such as retention ponds. With the increase in the use of innovative technologies, DEP has
entered into an agreement with the Commonwealth’s Strategic Envirotechnology Partnership
(STEP) Program to allow for the verification of the function and performance of stormwater
innovative systems. Upon verification by the STEP Program, local Conservation Commissions are
allowed to accept the use of the innovative systems. DEP also allows for independent verification
by local conservation commissions. The Massachusetts STEP is part of a six-state partnership for
Environmental Technology including lllinois, California, Pennsylvania, New Jersey and New York.

In summary, the Massachusetts STEP Program reports that the Stormceptor® System "should be
capable of providing an effective solution for treatment of stormwater runoff” (STEP Technology
Assessment, Draft Report, December 1997**).



TESTING SUMMARY Rinker _

Field Monitoring Results — City of Edmonton, Alberta

Summary: The City of Edmonton installed four Stormceptor® separators in 1994. Three
separators were installed upstream of a stormwater management pond to improve the quality of
water entering the pond and a fourth was installed in a commercial parking lot to improve the
quality of water discharged downstream. Flow proportional monitoring was only conducted on
the Westmount (commercial parking lot) Stormceptor®. A total of four storms were monitored in
1996 at this site.

Constituent 1996 Average Removal*
Total Suspended Solids (TSS) 52.7%
Lead (Pb) 51.2%
Oil & Grease 43.2%
Copper (Cu) 21.5%
Zinc (Zn) 39.1%
Iron (Fe) 52.7%
Chromium (Cr) 40.7%

*Compared to the current sizing criteria for the Stormceptor® System (Oct. 1, 1999), the monitored unit
was considerably undersized as compared to the 80% TSS Removal Criteria.

A grain size distribution of the sediment that had accumulated over the winter of 1995 and
spring of 1996 indicated that 47.5% of the sediment was sand, 27.5% was silt and 25% was
clay. Testing of the sediment revealed high concentrations of oil and grease (3576 mg/l) and
total organic carbon (1930 mg/l).

Methodology: The Phoenix Group was retained by the City of Edmonton to monitor the
Stormceptor® at Westmount to determine its effectiveness for retrofit water quality applications
in the City of Edmonton. The site is a commercial shopping plaza with an impervious drainage
area of 9.9 ac (4 ha). Flow proportional sampling was conducted both upstream and
downstream of the separator using American Sigma 800SL automatic samplers. Sampling was
triggered when the depth of flow in the upstream sewer reached 2" (50 mm). Samples were
taken at 5 minute intervals. A minimum criteria of 3 prior consecutive dry days was used to
determine event monitoring to allow for the accumulation of stormwater pollution on the parking
lot.



A technical paper was presented at the ASCE/CSCE environmental conference by the City of
Edmonton in 1997 and is available from the CSR Stormceptor® office.

Project Details: A 105 US gallon (400 ) oil spill was discovered in one of the Stormceptor®
separators pre-treating the stormwater pond on June 2, 1995. Sediment samples from the
Stormceptor® separators pre-treating the stormwater pond contained high concentrations of
heavy metals (161 p g/g lead and 234 p g/g zinc).

A comparison of the grain size distributions of the sediment captured by the Stormceptor®
separators indicated that the percentage of clay and silt removal depends on the amount of
storage provided, and the drainage area tributary to the separator. The removal of fines
diminishes as the ratio of separator storage to upstream drainage area decreases.



TESTING SUMMARY Rinker _

Wisconsin Stormceptor® Field Monitoring Summary

This summary was prepared by Stormceptor® and reviewed for consistency by Wisconsin DNR
and the USGS. The review does not constitute endorsement by either DNR or USGS. These
results are preliminary and presented in good faith based on the data available to-date. The
results may be subject to change pending further data analysis and report finalization.

A Stormceptor® STC 6000 was installed at an existing public works yard in Madison, Wisconsin
in May, 1996. The site was selected for retrofit due to the high potential for pollutant loadings
and lack of stormwater quality control. The unit drains 4.3 acres (1.74 ha) of the yard, all highly
impervious. The works yard is used for yard waste drop-off, fueling, storage and cleaning of city
vehicles and storage of sand and salt for road de-icing. Pictures of the site are shown below.

<

Taken in February 1998, this picture shows
piles of used snow and sand.

The Wisconsin Department of Natural Resources (DNR) and the United States Geological Survey
(USGS) monitored the Stormceptor® from August 1996 to April 1997. A summary of the results

is provided below. A full copy of the report should be available from either DNR or USGS in the
fall of 1998.



Forty five events were fully monitored over the nine month monitoring period while another
sixteen were partially monitored. Flow proportional sampling was conducted upstream of the
unit, at the by-pass weir, and in the outlet pipe from the lower chamber of the Stormceptor®.

While this salt storage is in a covered area,
there is considerable spillage outside.

The following summary highlights the results from this study.

The runoff depth for the majority (80%) of events was less than 12.5 mm (0.5"). Approximately
30% of the events (13) recorded runoff volumes greater than 10 mm (0.39"). Three events
occurred with runoff depths greater than 19 mm (0.75"). The largest event recorded produced
48 mm (1.9") of runoff. The Stormceptor® treated approximately 91% of the runoff and by-
passed the remaining 9% of runoff. Discrepancies were observed between the monitored rainfall
depths and runoff volumes. Based on the drainage area of 1.74 ha (4.3 ac) there was
approximately 40% more runoff than precipitation over the monitoring period. The winter/spring
error is exaggerated due to on-site snow piles from ploughed roads and the inability of the
tipping bucket rain gauge to accurately measure water equivalent for snowfall on the site itself.
Reviewing the fall rainfall data (Aug-Oct) there was 10% more runoff than precipitation which
may suggest calibration error or an error in the delineated drainage area.

Larger Total Suspended Solids (TSS) concentrations were monitored during all by-pass
conditions resulting in poorer overall separator performance since the by-pass had a
disproportionate amount of solids in the flow. The reduction in performance due to the by-pass
is small (5%), however, since only 15% of the influent load by-passed the separation chamber.
Lower TSS removal rates were observed during larger flow events highlighting the importance of
the annual distribution of storms and site washoff characteristics. The sand/snowpile storage on
the site is likely responsible for the high TSS by-pass concentrations. Given the pile storage, the
TSS concentration in the runoff from this site would be a function of the rainfall intensity and
would not exhibit the same washoff characteristics as a typical parking lot without exposed soil
piles. The existence of exposed sand piles resulted in significant TSS loadings. The average
influent TSS concentration over the nine month monitoring period was 263 mg/Il. The largest
event mean concentration of influent TSS was 1236 mg/I.

During the nine-month period, the Stormceptor® captured approximately 140 litres (37 USG) of
free oil. This is a sizeable volume considering no spill was reported during the monitoring period.

At the end of the monitoring period the Stormceptor® was de-watered and the sediment load
measured by two methods. The first method estimated a contour map of the sludge layer using



a yardstick. Core samples were taken to determine the water content (approx. 80%) of the
sludge and the dry volume of sludge was used to determine the mass in the tank. Using this
method the mass of solids in the tank was calculated to be 564 kg (1241lb). The second method
was based on measuring the weight of an empty vacuum truck, pumping the sludge to the
truck, re-weighing it and subtracting the water weight based on the core sample water volume.
The weight of sludge using this method was 720 kg (1584 |b).

The estimated mass of retained sediment in the tank based on the monitoring data (45 complete
events and 16 estimated events) was 472 kg (1038 Ib). Accordingly there was an
underestimation of solids removed by the monitoring data (19% to 52% underestimated). A
range of performance values can be calculated based on the different weights of sludge
measured and assumption regarding which sampler (influent, effluent or both) was in error. The
range of results for net TSS removal (including by-pass) is 26% to 37% for the nine month
period.

Results for other parameters monitored include 18% for Total Phosphorus (TP), 32% for
Polycyclic Aromatic Hydrocarbons (PAH), and 18% for dissolved Phosphorus. The results for
sediment associated parameters such as TP and PAH are probably underestimated as a result of
the monitoring errors mentioned above.

The particle size distribution influent to the tank was measured with a Coulter counter. The
distribution indicated that the majority of particles influent to the tank were very fine (92% <
50u m). The particle size in the tank itself was mainly coarse (95% > 63 p m) and contradicts
the influent particle size given the performance of the unit in removing suspended solids. A
potential source of error would be the location of the inlet sampler. If the sampler did not
measure bedload properly it would explain the contradiction in particle size analysis and the
discrepancy in TSS removal rates based on the material captured by the Stormceptor®.

Extremely high Total Dissolved Solids (TDS) concentrations were measured in the tank prior to
cleanout. The majority of the tank had TDS concentrations > 20,000 mg/| with the bottom of the
tank having TDS concentrations in excess of 100,000 mg/l). The high concentrations of TDS are
thought to be the result of the high salt loading on the site (salt storage and distribution center).

The salt is mixed with sand on the pavement outside of the covered area and the mixed
salt/sand pile is left exposed outside.

The high salt concentrations may have created hindered settling conditions and could have
created a chemocline (stratified conditions). Stratification would reduce the effective volume of
storage and hence retention time in the Stormceptor®. The current sizing guidelines for the
Stormceptor® are based on upstream drainage area and separator storage to achieve a certain
performance target. Stratification would effectively reduce the storage volume making the unit a
much smaller separator and less effective for the period of time that the unit was stratified. The
vertical profile of total dissolved solids during pumpout is shown in Figure 1.



Figure 1. Wisconsin Stormeaptor TDS Levels
=
. 14
= *
E 12 )\
B 10 -
g o \¢ b = -3 A2TELNGe) + 41,07
= \\4. = 00038
m & +
g d \‘.\3“"“'-.___
= v i *
g 2 o
Z 0

1} 20000 40000 GO0a0 20000 100000 122000
Total Dissolved Solids (mgl)

Although the effects of salt cannot be predicted from this study, a comparison of the TSS
removals during the fall period before salting with the winter period can be made to determine
whether the settling characteristics are different in the two periods.

Figures 2 and 3 provide a comparison of TSS removal for the fall period of 1996 with the
winter/spring period of 1997. Figure 2 shows good agreement between TSS removal and storm
size for the fall (no salt) period (r* = 0.78) while there is an extremely poor relationship
between storm size and TSS removal for the winter/spring (salt) period (r> = 0.12).
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Figure 3 suggests that a high salt content in the Stormceptor® may have affected the settling
characteristics.

Both figures indicate that the effectiveness of the Stormceptor® for TSS decreases as the storm
size increases. It should be stressed that these curves are partially a function of the site
conditions on the public works yard (continually high TSS loadings with storm size, i.e. no first
flush ever due to storage piles, and high salt loadings). The performance would not degrade as
quickly with storm size for typical urban applications such as commercial or industrial parking
lots that exhibit a first flush effect, the winter/ spring performance may improve without the
influence of high salt loadings and summer conditions were not assessed.

Regardless of the actual relationship, TSS performance will degrade with storm size emphasizing
the importance of overall hydrology (annual storm distribution) when sizing the Stormceptor®
for TSS removal, especially for sites where a first flush with respect to TSS concentrations does
not occur.



TESTING SUMMARY Rinker _

The School of the Built Environment

Coventry University Stormceptor® Report

Summary: The School of the Built Environment, Coventry University assessed the performance
of a full scale Stormceptor®* under steady flow conditions (9 I/s) with the addition of oil and
inorganic/organic sediment. The tests were conducted to investigate the Stormceptor®'s
effectiveness for oil retention and sediment trapping. The test was conducted in May-August
1996. A summary of the test follows:

= Qil removal = 97.8%
= Inorganic sediment removal = 83%
= Organic sediment removal (peat) = 73%

Methodology: Two flow tests were performed on the Stormceptor® in accordance with the draft
European Standard pr#N858-1:1992 for oil retention. Oil was added continuously during each
test at a rate of 5 ml/lI (4100 mg/l). Tests were conducted to assess the trapping efficiency for
sand added at a rate of 210 mg/l (three flow tests) and with peat added at a rate of 154 mg/I|
(one flow test). These concentrations are thought to be typical of highway stormwater runoff in
moderate/highly polluted conditions.

The results obtained showed that the Stormceptor® was capable of limiting the through-flow of
oil to approximately 90 mg/l (mean of 10 samples with a standard deviation of 8.7 mg/l). This
performance complies with that required of Class 2
Qil Interceptors in the UK, limiting the through-
flow of oil to less than 100 mg/I.

Project Details: Oil was introduced upstream of
the unit at a consistent rate of 4100 mg/I for a 20
minute period. Samples were taken at the outlet
during the last five minutes to determine the oil
removal performance. The same procedure was
also performed with inorganic sediment (sand,
S.G. = 2.2) and organic sediment (peat, S.G. =
0.45).

The first series of tests in the United Kingdom on
the Stormceptor® provide indicate the potential effectiveness of the product for oil and sediment
removal from stormwater.
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Amherst, MA 01003

MASTEP Technology Review

Technology Name: Stormceptor

Studies Reviewed: Final NJCAT Technology Verification Stormceptor STC900 September 2004;
Coventry University Study, 1996; Technology Assessment, University of
Massachusetts, 1997; SeaTac Stormceptor Performance report 2001; SWAMP report
Ontario 2004; Phoenix Group Edmonton report 1995; Stormceptor 1200 Field
Evaluation report 2004; Applied Hydrology Associates Denver report 2003; Rinker
Materials Como Park St. Paul MN report 2002; VA DOT / UVA “Testing of Ultra-
Urban Stormwater Best Management Practices” report 2001.
Hydrodynamic Separator Sediment Retention Testing, Mohseni, 2010.

Date: September 17, 2013
Reviewer: Jerry Schoen
Rating: 2

Brief rationale for rating: This rating is primarily based on the 2005 NJCAT Technology Verification study.
In general, this was a well-conducted test, which in large part followed NJDEP test guidelines for laboratory
studies, which MASTEP considers as the laboratory equivalent of TARP field protocols. Issues of concern: the
study measured suspended sediment concentration (SSC) rather than total suspended solids (TSS). Although
SSC is considered by many scientists to be the preferred method, it is at odds with Massachusetts stormwater
regulations, which are based on TSS treatment. Comparing SSC and TSS results is considered an inexact
science. The test was conducted with higher influent sediment concentrations than is preferred, but results
were fairly consistent across all ranges studied. The particle size distribution also appears to be slightly
higher than the target test range. There are additional field studies that in general support the results
obtained in this laboratory studies. These studies do not satisfy TARP protocols, but they do not contradict
results obtained in the NJCAT study.

TARP Requirements Not Met*:

. Measurements in TSS.

. Influent sediment concentration is 100 - 300 mg/I: actual was 153-460.

. No documentation of a Quality Assurance Project Plan

. Third party studies are preferred. This was conducted by Stormceptor personnel, with sample

analyses conducted by an external laboratory.

Other Comments:

* The 2010 Mohseni study evaluates the susceptibility of the Stormceptor to scouring, or washout of collected
sediments. Report concluded that the unit does not scour at high flows as long as sediment depth does not
exceed maintenance level.

* Criteria also based on NJDEP laboratory testing guidelines.

Water Resources Research Center Page 1
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State of Nefo Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

CHRIS CHRISTIE BOB MARTIN
Governor Division of Water Quality Commissioner
401 East State Street
KIM GUADAGNO ) Post Office Box 029
Lt. Governor Trenton, New Jersey (08625-029
September 10, 2010

Scott Perry, CPSWQ

Group Manager

Imbrium Systems _

7564 Standish Place, Suite 112
Rockville, MD 20855

Re:  On-line Conditional Interim Certification for the Stormceptor STC by Imbrium Systems

Expiration Date: May 15, 2011

Dear Mr. Perry:

This letter is in response to your request for the Stormceptor STC by Imbrium Systems to be
used as an on-line device. The Department has reviewed your verification report supplied by
NJCAT and has received the required signed statement from the verification entity, manufacturer
and testing entity, which listed the protocol requirements and indicated that all of the
requirements of the protocol were met or exceeded. Based on a review of the information

~ received the Stormeeptor STC by Imbrium Systems can be used as an off-line or on-line device.

" Additional information regarding the implementation of the Stormwater Management Rules,
N.J.A.C. 7:8, arc available at www.njstormwater.org. If you have any questions regarding the
above information, please contact Ms. Sandra Blick of my office at (609) 633-7021.

=y L be

Barry Chalofsky, P.P., Chicf
Bureau of Nonpoint Pollution Control

C: Chron File
Richard Magee, NJCAT
Elizabeth Dragon, BNPC
Marybeth Brenner, NJDEP
Tom Micai, DLUR

New Jersey is an Equal Opportunity Employer 1 Printed on Recycled Paper and Recyelable



State of Nefw Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
Jon S, CORZINE Bureau of Nonpoint Pollution Control
Governor Division of Water Quality
Post Office Box 029
Trenton, New Jersey 08625-029
609-633-7021 Fax: 609-984-2147
http://www.state.nj.us/dep/dwg/bnpc_home.htm

June 1, 2009

MARK N. MAURIELLO
Acting Commissioner

Joel Garbon
3811 S.W. Corbett Avenue
Portland, OR 97239

Re:  Extension of Conditional Interim Certification for the Stormceptor STC by Imbrium
Systems

Expiration Date: May 15, 2011
Dear Mr. Garbon:

The Stormwater Management Rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of
manufactured treatment devices (MTDs) for compliance with the design and performance
standards at N.J.A.C. 7:8-5 if the pollutant removal rates have been verified by New Jersey
Corporation for Advanced Technology and have been certified by the New Jersey Department of
Environmental Protection (NJDEP).

The certification process has been revised. The revised process places MTDs into five
categories. The Stormceptor STC by Imbrium Systems has been qualified for Category II,
MTDs with Interim Certifications.

The NJDEP received the maintenance plan required under Category II and acknowledges that the
requirements for this category are met; therefore, the expiration of the interim certification letter
dated February 15, 2005 has been extended until May 15, 2011.

The Department anticipates proposing further adjustments to this process through the readoption

of the Stormwater Management Rules. Additional information regarding the implementation of

the Stormwater Management Rules, N.J.A.C. 7:8, are available at www.njstormwater.org. If you
have any questions regarding the above information, please contact Ms. Sandra Blick of my

office at (609) 633-7021.
Sincerely,

m.. G

Barry Chalofsky, P.P., Chief
Bureau of Nonpoint Pollution Control

New Jersey is an Equal Opportunity Emplover «  Printed on Recyeled Paper and Recvelable



State of Nefo Jersey

Richard J. Codey Department of Environmental Protection Bradley M. Campbell

Acting Governor . ) Commissioner
Division of Science, Research and Technology

Bureau of Sustainable Communities & Innovative Technologies
PO Box 409
Trenton, NJ 08625-0409
Tel: 609-292-9692
FAX: 609-292-7340

February 15, 2005

Penh Tov

Stormceptor® Group of Companies
12 Madison Avenue

Toronto, ON M5R 2S1

RE: Interim Certification of the Stormceptor® System Model STC 900 Stormwater Treatment
System by Stormceptor® Group of Companies.

Dear Ms. Tov:

In accordance with the Energy and Environmental Technology Verification (EETV) Act
at N.J.S.A. 13:1D-134, the New Jersey Department of Environmental Protection (NJDEP) is
pleased to issue a Conditional Interim Certification for the Stormceptor™ System Model STC
900 that was developed by the Stormcepror® Group of Companies. This technology is a
hydrodynamic separator designed to enhance gravitational separation of floating and settling
materials from stormwater runoff. This conditional interim certification is being issued based on
the New Jersey Corporation for Advanced Technology (NJCAT) verification report, dated
September 2004.

According to NJCAT's verification report, and as indicated in the attached Conditional
Interim Certification Findings, the Stormcepror® System Model STC 900 was verified by
NJCAT to achieve a Total Suspended Solids (TSS) removal efficiency of 75% for laboratory
simulated stormwater runoff, in compliance with all of NJCAT's testing protocols, including pre-
loading the tank with sediment. In addition, the STC 900 demonstrated no scouring when tested
up to 125% of the unit’s operating rate with the unit loaded to 100% sediment capacity. Based on
this demonstrated laboratory performance, NJDEP has a high degree of confidence that the
Stormeeptor® System Model STC 900 has the capability of exceeding in field applications, a
TSS removal efficiency of 50%. Therefore, NJDEP certifies that the Stormceptor™ System
Model STC 900 is capable of achieving a minimum TSS removal efficiency of 50% from
stormwater runoff, and shall be permitted accordingly. In addition, the following conditions will
apply to the conditional interim certification:

1. The Stormeeptor® System Model STC 900 should be the first component, if used as part
of a treatment train (i.e. utilized in front of best management practices methods such as
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detention, retention, and infiltration basins, as defined in the NJ Stormwater Best
Management Practices Manual).

2. The Stormceptor® System Model STC 900 shall be designed in accordance with New
Jersey’s water quality design storm, as required in the Stormwater Management Rules
(N.J.A.C. 7:8).

3. A Quality Assurance Project Plan, in accordance with the Technology Acceptance
and Reciprocity Partnership (TARP) Tier II Protocol for Stormwater Best
Management Practice Demonstration (July, 2003), and including any additional
field testing requirements that the NJDEP shall request, shall be submitted to
NJDEP and NJCAT within six (6) months from the date of this conditional
interim certification letter.

4. Field evaluation data that are consistent with the Tier II Protocol and additional
NIDEP field test requirements shall be submitted to NJDEP and/or NJCAT by
December 31, 2006.

5. The various models listed in Table 1 of the “Conditional Interim Certification Findings”
can be used for applications associated with other flow rates.

Please note that this approval letter shall expire on June 30, 2007, unless extended by NJDEP.
For final certification of the Stormcepror® System Model STC 900, verified data must be
generated from a full scale field demonstration utilizing the TARP Tier II Protocol and additional
NJDEP field test requirements. If you have any questions about this conditional interim
certification, please contact Ravi Patraju of my staff at (609) 292-0125.

Respectfully,

e S

Martin Rosen
Chief - Bureau of Sustainable Communities
and Innovative Technologies

Enclosure

c: Sam Wolfe, Assistant Commissioner, Environmental Regulation
Lisa Jackson, Assistant Commissioner, Land Use Management
Larry Baier, Director, Watershed Management Program
Eileen Murphy, Director, Division of Science, Research, and Technology
Narinder Ahuja, Director, Division of Water Quality
Mark Mauriello, Director, Land Use Regulations
Rhea Brekke, Executive Director, New Jersey Corporation for Advanced Technology



CONDITIONAL INTERIM CERTIFICATION FINDINGS

NJDEP Technology Certification Program:

Bureau of Sustainable Communities & Innovative Technologies
Division of Science, Research & Technology

401 E State Street, P.O. Box 409

Trenton, NJ 08625

(609) 292-9692

Manufactured Treatment Device:

The Stormceptor”™ System Model STC 900

Applicant Information:

Stormceptor” Group of Companies
12 Madison Avenue

Toronto, ON M5R 2S1

(800) 565-4801
www.stormeeptor.com

Technology Description:

According to the verification report from the New Jersey Corporation of Advanced Technology
(NJCAT), the Stormceptor” Group of Companies has developed a technology for separating and
retaining floating and sinking pollutants, including sediment, hydrocarbons and debris, under
rapid flow conditions using a hydrodynamic separator. The Stormceptor”™ System is a vertically
oriented cylindrical structure made of concrete and fiber reinforced plastic, designed to separate
oil and sediment from stormwater. Between maintenance events, pollutants accumulate within
the system and are therefore removed from the natural environment. These pollutants may
otherwise become a human health hazard, an aesthetic issue, or may be cycled within the food
chain or water table. Maintenance is performed from above by a vacuum truck and without
interference from internal components.

NJCAT’s Verified Claim:

The Stormceptor® System Model STC 900 provides 75% “Bulk Total Suspended Solids
(TSS)” removal efficiency (as per the NJDEP treatment efficiency calculation methodology)
for laboratory simulated stormwater runoff with an average influent concentration of 295
mg/L and an average dso particle size of 97 microns. TSS removal testing was conducted
with sediment pre-loaded in the lower chamber to 50% sediment capacity for the STC 900.



Technology Limitations/Concerns:

» Lack of maintenance may cause the system to operate at a reduced efficiency and eventually
fill with sediment. Therefore, inspections of accumulated pollutants should be performed as
recommended by the manufacturer. Inspections would need to be conducted more frequently
in the winter where sanding operations may lead to rapid accumulations.

NJDEP Conditional Interim Certification:

According to the NJCAT’s verification report, and as indicated in the attached Conditional
Interim Certification Findings, the Stormcepfor® System Model STC 900 was verified by
NIJCAT to achieve a Total Suspended Solids (TSS) removal efficiency of 75% for laboratory
simulated stormwater runoff, in compliance with all of NJCAT's testing protocols, including pre-
loading the tank with sediment. In addition, the STC 900 demonstrated no scouring when tested
up to 125% of the unit’s operating rate with the unit loaded to 100% sediment capacity. Based on
this demonstrated laboratory performance, NJDEP has a high degree of confidence that the
Stormeeptor” System Model STC 900 has the capability of exceeding in field applications, a
TSS removal efficiency of 50%. Therefore, NJDEP certifies that the Stormceptor” System
Model STC 900 operating at a design capacity of 285 gpm (0.636 cfs), is capable of achieving a
minimum TSS removal efficiency of 50% from stormwater runoff, and shall be permitted
accordingly. In addition, the following conditions shall apply to the conditional interim
certification:

1. The Stormceptor” System Model STC 900 should be the first component, if used as part
of a treatment train (i.e. utilized in front of best management practices methods such as
detention, retention, and infiltration basins, as defined in the NJ Stormwater Best
Management Practices Manual).

2. The Stormceptor” System Model STC 900 shall be designed in accordance with New
Jersey’s water quality design storm, as required in the Stormwater Management Rules
(NJ.A.C. 7:8).

3. A Quality Assurance Project Plan, in accordance with the Technology Acceptance and
Reciprocity Partnership (TARP) Tier II Protocol for Stormwater Best Management
Practice Demonstration (July, 2003), and including any additional field testing
requirements that the NJDEP shall request, shall be submitted to NJDEP and NJCAT
within six (6) months from the date of the Conditional Interim Certification letter.

4. Field evaluation data that are consistent with the Tier II Protocol and additional NJDEP
field test requirements shall be submitted to NJDEP and/or NJCAT by December 31,
2006.

5. The various models listed in Table 1 can be used for applications associated with other
flow rates.



Table 1. Stormceptor ® System Standard Sizes

Stormceptor® Models

450 0.283 9 86 470 4
900 0.636 19 251 952 6
1200 0.636 25 251 1234 6
1800 0.636 37 251 1833 6
2400 1.059 49 840 2462 8
3600 1.059 75 840 3715 8
4800 1.766 101 909 5059 10
6000 1.766 123 909 6136 10
7200 2472 149 1059 7420 12
11000s 3.531 224 2797 11194 10
13000s 3.531 268%* 2797 13348 10
16000s 4.944 319** 3055 15918 12

Notes:

a —Water quality treatment is the intent of the Stormceptor” design, therefore the use of this
design capacity for single event design storm sizing (e.g. Rational Method) is not appropriate.
The Stormceptor” Corporation recommends using the Stormceptor” Sizing Program version
4.0.0 to properly select a Stormceptor” unit.

b — Sediment capacity prior to recommended maintenance.

s — These are series units which consist of two structures installed in series that are designed to
operate in parallel. The sediment, oil and total holding capacity are based on both structures
combined.



Environmental Technology Verification

ETV Canada Verified

The Stormceptor® STC

Technology Fact Sheet for Imbrium Systems Inc.

Performance Claim

The Stormceptor® STC is capable of removing the following pollutants from stormwater runoff when designed in accordance
with the PCSWMM for Stormceptor:

¢ Total Suspended Solids (TSS) overall loading removal range from 76% to 94%
¢ Total Kjeldahl Nitrogen (TKN) overall loading removal range from 43% to 65%

The TSS claim is based on three overall loading tests performed at three geographically different sites. Site 1 included eight rain
events, site 2 had three rain events and site 3 had four rain events. The rain events varied in intensity and duration.

The TKN claim is based on two overall loading tests performed at two geographically different sites. Site 1 included eight rain
events and site 3 had four rain events. The rain events varied in intensity and duration.

Simulations produced by the PCSWMM for Stormceptor are based on runoff that is generated from a stabilized catchment with
all areas covered by vegetation, concrete, asphalt, structures and/or other non-erodible surfaces.

Technology Application

The patented Stormceptor® STC is a stormwater quality treatment device that can be installed in place of a conventional
maintenance hole in a storm drainage system.

The Stormceptor® STC is a vertically oriented precast concrete cylindrical chamber that is separated into upper and lower
compartments by a fiberglass insert.

Technology Operation

Stormceptor® STC flows into the upper by-pass chamber from the sewer. Inflows less than the design flow rate are diverted by
a weir and orifice/drop pipe-assembly through the fibreglass insert into the lower treatment chamber. The drop pipe discharges
water parallel to the circular chamber wall to increase detention time and inhibit mixing. From the treatment chamber, water
flows up through the riser pipe into the by-pass chamber on the downstream side of the weir and is discharged into the storm
sewer.

The water velocity slows when it enters the treatment chamber. Qil or other liquids with a specific gravity less than water will
rise and become trapped beneath the fiberglass insert. These pollutants are retained in the treatment chamber because the
entrance to the outlet riser pipe is submerged. Sediment will settle to the bottom of the chamber by gravity.

Flows in excess of the orifice/drop pipe capacity will flow over the weir and into the downstream sewer. This action prevents high
flows from entering the lower treatment chamber and ensures that captured pollutants are not resuspended.

y
Favat Canada



Environmental Technology Verification

Performance Claim Conditions

The conditions for this performance claim are as follows:

St. Paul, MN, COMO PARK-SITE1 0.4 ha

3 Aug 98 7 Aug 98 27 Aug 98 19 Sep 98 23 Sep 98 7 Sep 99 11 Sep 99 19 Sep 99 OVERALL
TSS in, kg 5.22 19.47 1.35 1.42 0.72 0.25 14.59 0.13 43.15
TSS out, kg 1.30 3.61 0.40 1.70 0.89 0.21 2.31 0.03 10.45
TSS removed, kg 3.92 15.86 0.95 -0.28 -0.17 0.04 12.28 0.10 32.70
removal % mass 75 81 70 -19 -24 16 84 77 76
TKN in, kg 0.188 0.141 0.011 0.153 0.011 0.013 0.486 0.002 1.005
TKN out, kg 0.166 0.055 0.012 0.066 0.011 0.001 0.091 0.001 0.345
TKN removed, kg 0.08 0.09 0.00 0.09 0.00 0.01 0.40 0.00 0.66
removal % mass 44 61 -9 57 0 92 81 50 65
Boston, MA, Westwood -SITE2 0.3 ha Seattle, WA, Seatac-SITE3 0.4 ha
5 Aug 97 21 Aug 97 29 Sep 97 OVERALL 13 Mar 99 25 Apr 99 3 May 99 28 Oct 99 OVERALL
TSSin, kg 0.185 0.099 0.120 0.404 1.891 0.699 0.296 7.401 10.287
TSS out, kg 0.002 0.008 0.013 0.023 0.658 0.315 0.093 0.308 1.373
TSS removed, kg 0.183 0.091 0.107 0.381 1.233 0.384 0.203 7.093 8.914
removal % mass 99 92 89 94 65 55 69 96 87
TKN in, kg - - - - 0.099 0.024 0.028 0.083 0.234
TKN out, kg 0.033 0.024 0.024 0.052 0.133
TKN removed, kg - - - - 0.066 0.000 0.004 0.031 0.101
removal % mass - - - - 67 0 14 37 43

The performance claim is based on the above data from three field studies conducted at three geographically different locations, comprising
fourteen storm events of varying intensity (1 to 131 mm/hr, 1 to 24 hrs duration).

Verification

Testing was done by the following: Service Environmental & Engineering (St. Paul, MN site); Environmental Sampling Technology (Boston, MA
site); Associated Earth Sciences Inc. (Seattle, WA site). The evaluation was conducted by Pollutech Group of Companies Inc. following the
Canadian ETV Program’s General Verification Protocol (March 2000).

What is the ETV Program?

The Canadian Environmental Technology Verification (ETV) Program is delivered by The Bloom Centre for Sustainability (BLOOM) under a
license agreement from Environment Canada. The Canadian ETV Program is designed to support Canada’s environment industry by providing
credible and independent verification of technology performance claims.

Stormceptor® STC Contact Information: Canadian ETV Program Contact Information:
Imbrium Systems Inc. BLOOM

2 St Clair Avenue West, Suite 2100 2070 Hadwen Road, Suite 101A

Toronto, Ontario Mississauga, Ontario l?j

M4V 1L5 Canada L5K 2C9 Canada canada
Tel: (416) 960 9900 Tel: (905) 822-4133

Toll Free: (800) 565 4801 Fax: (905) 822-3558

Fax: (416) 960 5637 E-mail: melhallak@bloomcentre.com

Email: info@imbriumsystems.com www.etvcanada.ca

www.imbriumsystems.com

Limitation of Verification
Environment Canada, BLOOM, and the Verification Entity provide the verification services solely on the basis of the information supplied by the applicant or
vendor and assume no liability thereafter. The responsibility for the information supplied remains solely with the applicant or vendor and the liability for the

purchase, installation, and operation (whether consequential or otherwise) is not transferred to any other party as a result of the verification.

Printed March 2000 Revised March 2009 Revised May 2012 Expires March 2015



Appendix F — Summary Table of Stormceptor® Models
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Summary Table of Stormceptor Models

Stormceptor Total Storage Hydrocarbon_ Storage Max. Sedi_ment Watgr * Appr_ox.
Model Volume Capacity Cagamty Quality Impervious

U.S. Gal (L) U.S. Gal (L) ft* (L) Flow (cfs) | Area (Ac)
STC 450i 470 (1,780) 86 (330) 46 (1,302) 0.283 0.38
STC 900 952 (3,600) 251 (950) 89 (2,520) 0.636 0.85
STC 1200 1,234 (4,670) 251 (950) 127 (3,596) 0.636 0.85
STC 1800 1,833 (6,940) 251 (950) 207 (5,861) 0.636 0.85
EOS 12-590 1,833 (6,940) 590 (2,233) 166 (4,707) 0.636 0.85
STC 2400 2,462 (9,320) 840 (3,180) 205 (5,805) 1.059 1.42
STC 3600 3,715 (1,406) 840 (3,180) 373 (10,562) 1.059 1.42
STC 4800 5,059 (1,950) 909 (3,440) 543 (15,376) 1.766 2.38
STC 6000 6,136 (23,230) 909 (3,440) 687 (19,453) 1.766 2.38
STC 7200 7,420 (28,090) 1,059 (4,010) 839 (23,757) 2.472 3.33
STC 11000 11,194 (42,370) 2,797 (10,590) 1,086 (30,752) 3.531 4.75
STC 13000 13,348 (50,530) 2,797 (10,590) 1,374 (38,907) 3.531 4.75
STC 16000 15,918 (60,260) 3,055 (11,560) 1,677 (47,487) 4.944 6.66

* Impervious areas are approximate only. Actual areas will vary based on site-specific conditions.
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