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Water Quality BMPs
Water Quality Best Management Practices (BMPs) are vegetative, structural, and other measures that
reduce or eliminate pollutants that might otherwise be carried by surface runoff. Potential pollutant
sources include litter from patron and automobile fluids (heavy metals, oils, grease, etc.) leaking onto
pavement surfaces that would eventually discharge to the storm sewer system.
BMP Owner Contact Information and Billing Contact
Name: Casey’s Marketing Company
Address: 3305 SE Delaware Avenue, Ankeny, IA 50021
Business Phone Number: (515) 381-5722
Contact: Erik Nikkel
Party Responsible
Routine inspections are the responsibility of the BMP owner. Maintenance is also the responsibility of
the BMP owner. The City of Lebanon shall be notified of any changes in BMP ownership.
In the event that the City of Lebanon finds a BMP in need of maintenance or repair, the City of Lebanon
will notify the BMP owner of the necessary maintenance or repairs and give the BMP owner a
timeframe for completing the maintenance or repairs. If the maintenance or repairs are not completed
within the designated timeframe, the City shall perform the repairs or maintenance and bill the BMP
Owner the actual cost of the work.

Water Quality BMPs Description
The project site runoff will be conveyed by the proposed storm structures, storm sewers, and sheet flow
to an existing onsite storm sewer structure. All runoff captured by storm sewer infrastructure shall be
routed through a hydrodynamic separator. The onsite storm structures, storm sewers, and site
vegetated coverage will need to be maintained per the requirements below.
Storm Structure Maintenance and Inspection
Storm structures on site are identified in an exhibit in Appendix A. Storm structures are set at storm
sewer pipe connections. Unless you have OSHA approved training and equipment, never enter a
manhole. Inspection and maintenance of all storm structures is required per the table below.

Inspection

Cleaning

Materials Handling

Repairs

Storm Structure Maintenance and Inspection
All inlet castings should be inspected every 6 months and after
each major rainfall event. More frequent inspections should be
performed in areas where there is higher potential for trash or
litter and during the fall when leaves are present on the ground.
Check the frame and lid for cracks and wear, such as rocking lids
or lids moved by traffic.
Storm structures and the surrounding areas should be inspected
annually for pollutants such as leaks from dumpsters, minor
spills, and oil dumping. Take action to have the pollutant source
removed.
Clean structures when there is a blockage of a water flow path
or when sediment depth reaches 10% of the pipe diameter.
Cleaning should be performed in a way that ensures removed
sediment and water is not discharged back into the storm sewer.
Disposal of waste from maintenance of drainage facilities shall
be conducted in accordance with federal, state, and local
regulations. Removed sediment must be disposed in the garbage
as solid waste. Water should be disposed of in a sanitary sewer
after oils are removed using oil absorbent materials or other
mechanical means. Used oil absorbents should be recycled or
disposed according to the manufacturer's instructions.
Repair all security and access features so they are fully
functional. This includes locking lids, covers, and ladder rungs.
Replace broken parts or lids that rock or are moved by traffic.

Storm Sewer Maintenance and Inspection
Storm sewer pipes convey stormwater. Pipes are built from many materials and are sometimes
perforated to allow stormwater to infiltrate into the ground. Storm pipes are cleaned to remove
sediment or blockages when problems are identified. Storm pipes must be clear of obstructions and
breaks to prevent localized flooding. Storm sewer maintenance and inspection required per the table
below.

Inspection

Cleaning

Materials Handling
Repairs

Storm Sewer Maintenance and Inspection
Pipes are difficult to inspect requiring special equipment and
training. Usually, if a problem occurs the owner needs to call a
sewer or plumbing contractor to inspect, repair or clean
pipelines.
Clean pipes when sediment depth is greater than 10% of the
pipe diameter. When cleaning a pipe, minimize sediment and
debris discharges from pipes to the storm sewer. Install
downstream debris traps (where applicable) before cleaning and
then remove material. Generally, use mechanical methods to
remove root obstructions from inside storm sewer pipes. Do not
put root-dissolving chemicals in storm sewer pipes. If there is a
problem, remove the vegetation over the line.
Sediment and debris from pipes should be disposed in the
garbage as solid waste. Pick out any rocks first.
Repair or replace pipes when a dent or break closes more than
20 percent of the pipe diameter. Repair or replace pipes
damaged by deterioration.

Turf Vegetative Coverage
All non-paved areas that are not landscaped shall be vegetated to prevent erosion and sediment buildup
in storm sewer facilities onsite or downstream of the project site. Seed shall be reapplied as required to
establish healthy, dense coverage.
Native Vegetation
Native vegetation along the banks of the dry detention facilities allows for nutrient uptake and
additional filtering of stormwater before being discharged. Planting native vegetation encourages
biodiversity and has a greater survivorship in the environment. Native vegetation should be inspected to
ensure dense growth and be free of trash and debris. Protective signage should be in place to ensure
that these areas are not mowed or sprayed.

AquaswirlTM Structure
An AquaSwirlTM concentrator is a swirl concentrator that removes pollutants from stormwater. These
pollutants include anything that is significantly heavier or lighter than water. Such pollutants include
sediment and oil from parking lots, Styrofoam cups and food packaging, cigarette butts, and other
debris. The AquaSwirlTM will also remove any heavy metals or nutrients (phosphorous and nitrates) that
will bond to the sediment and organic material that the AquaSwirlTM removes.
The AquaSwirlTM is a one-piece plastic, or Fiberglass Reinforced Plastic (FRP), structure that includes a
cast iron frame and cover. The cover of the AquaSwirlTM has the company logo on it to make it easy to
find for maintenance. The opening has a 30” diameter to provide easy access for maintenance from
grade level. There should never be a need for someone to enter the AquaSwirl TM. It is designed so that
inspection and maintenance can be easily conducted from grade level.
Because AquaSwirlTM’s collect pollutants, they need to be inspected and cleaned periodically.
The following Operation & Maintenance (O & M) procedures are the specific responsibilities for the
owner. Refer to the Tabular Maintenance Schedule included in Appendix C of this report for
maintenance requirements.
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Attachment A: O&M Exhibit
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Attachment B: Inspection Checklist

Storm Sewers, Storm Structures, and Swales
Operation, Maintenance, and Management Inspection Checklist
Project:
Location:
Date:
Time:
Inpsector:
Title:
Signature:
Storm Sewers
Maintenance Item

Satisfactory /
Unsatisfactory

Comments

Satisfactory /
Unsatisfactory

Comments

Satisfactory /
Unsatisfactory

Comments

1. Structural Condition & Capacity
Indications of deformed or sagging
pipes?
Surcharges onsite to indicate a
blockage?
Pipes are clear of debris?
Storm Structures
Maintenance Item
1. Structural Condition
Any indications of structural failure?
Debris within structure?
2. Condition of Frame and Casting
Visual evidence of broken or cracked
frame or casting?
Clear of debris?
Swales
Maintenance Item
Sediment/Litter accumulation?
Embankment free of erosion?
Embankment vegetation/mulch in
place?
Rip Rap in place and free of debris?

Attachment C: Aqua-Swirl™ Inspection and
Maintenance Manual

Attachment D: Aqua-Swirl™ Details

Aqua-Swirl Polymer Coated Steel (PCS)
Stormwater Treatment System

Unless other traffic barriers are present,
bollards shall be placed around access riser(s)
in non-traffic areas to prevent inadvertent
loading by maintenance vehicles.
48 in
[1219 mm] Min.
Concrete

1/2 in
[13 mm]

Cover

12 in
[305 mm]

4 1/2 in
[114 mm]

Soil
Frame
Gravel Backfill
Backfill (90%
Proctor Density)

Riser

Wrap Compressible Expansion
Joint Material to a minimum
1/2-inch [13 mm] thickness around
top of riser to allow transfer of
inadvertent loading from
manhole cover to concrete slab.

1/2 in
[13 mm]

Manhole Frame & Cover Detail
For Non-Traffic Areas Only
NTS

8 in
[203 mm]
Place small amount of
concrete [3,000 psi [20
MPa] (min)] to support
and level manhole frame.
DO NOT allow manhole
frame to rest upon riser.

1

48 in
[1219 mm] Min.

4 1/2 in
[114 mm]

Cover

#4 [13 mm] Rebar
@ 6 in [152 mm]
Each Way

Frame 1/2 in
[13 mm]

3,000 psi [20 MPa]
(min) Concrete
Backfill (90%
Proctor Density)

4
180

As an alternative, 42 in [1067 mm] diameter, HS-20/25
rated precast concrete rings may be substituted. 14 in
[356 mm] thickness must be maintained.

2

XC-7 inlet/outlet pipe size ranges up to 42 in [1067 mm].

3

XC-7 chamber height may vary up to 156 in [3962 mm],
depending on inlet/outlet pipe size.

1/2 in [13 mm] Thick
Expansion Joint
Material

4

Orientation may vary from a minimum of 90 to a
maximum of 180 . Clockwise or counterclockwise
orientation as needed.
30 in
[ 762 mm]
Rim elevations to
match finish grade.
5
MH Frame
[127 mm]

Manhole Frame and
Cover by Manufacturer.
(See Details)

102 in
[2591 mm]

Optional inlet
orientations available
(See note 4)

1

14 in
[356 mm]

30 in [762 mm]
Riser

Manhole Frame & Cover Detail
For Traffic Loading Areas
NTS

Projected View
SCALE 1:70

Please see accompanied Aqua-Swirl specification notes. See Site
Plan for actual System orientation. Approximate dry (pick) weight:
3800 lbs [1700 kg].

If traffic loading (HS-25) is required or anticipated, a 4-foot [1.22 m]
diameter, 14-inch [356 mm] thick reinforced concrete pad must be
placed over the Stormwater Treatment System Riser to support and
level the manhole frame, as shown. The top of riser pipe must be
wrapped with compressible expansion joint material to a minimum
1/2-inch [13 mm] thickness to allow transfer of wheel loads from
manhole cover to concrete slab. Manhole cover shall bear on concrete
slab and not on riser pipe. The concrete slab shall have a minimum
strength of 3,000 psi [20 MPa] and be reinforced with #4 [13 mm]
reinforcing steel as shown. Minimum cover over reinforcing steel shall
be 1-inch [25 mm]. Top of manhole cover and concrete slab shall be
level with finish grade.

Grade (Rim) el. Varies
Band Coupler
by Manufacturer.
(as needed)

Octagonal Base Plate
Varies

Riser
Lifting Lugs Varies

el. Varies

90 in
[ 2290 mm]
Lifting Lugs

42 in
2
[ 1067 mm]

102 in
[2591 mm]

2

42 in
[ 1067 mm]

Inlet/Outlet Invert
el. Varies

3

Plan View
SCALE 1:40

Pipe coupling
by Contractor.
12 in [305 mm]
long Stub-out
by Manufacturer.

Pipe coupling
by Contractor.
12 in [305 mm]
long Stub-out
by Manufacturer.

156 in
[3962 mm]

90 in
[2286 mm]

90 in
[ 2286 mm]

Backfill shall extend at least 18
inches [457 mm] outward from
Swirl Concentrator and for the
full height of the Swirl
Concentrator (including riser)
extending laterally to
undisturbed soils. (See MH
Detail Below)

Backfill

el. Varies
Aqua-Swirl
XC-7 CCW
2733 Kanasita Drive, Suite 111, Chattanooga, TN 37343
Phone (888) 344-9044 Fax (423) 826-2112
www.aquashieldinc.com

XCelerator

Standard Detail

Structure #:
XC-7 STD
Rvwed Rvw. Date
Drawn By:
OFlores
Scale:
As Shown
Date: 2/25/2021
U.S. Patent No. 6524473 and other Patent Pending

6 in
[152 mm]

Elevation View
SCALE 1:40

18 in
[457 mm]

Bedding
Undisturbed soil

Attachment E: StormBasin Servicing,
Maintenance, and Disposal Manual

Servicing, Maintenance and Disposal
The StormBasin and StormPod like other storm water remediation devices require regular
maintenance to remain efficient as storm water filters. By there nature, filters are meant to retain
materials whether its coarse debris, dissolved pollutants or even bacteria and eventually this
collection of “stuff” must be removed and the spent filtering media exchanged. This fact was
quickly recognized as we evaluated competitive insert filters during the design phase of the
StormBasin and StormPod. To minimize servicing requirements and extend maintenance
intervals both units have benefited from a number of simple but effective features:
Large Collection Basin:
The StormBasin and StormPod feature extra large, HD plastic collection basins. In
standard filtering mode, the basin collects and focuses the runoff water to the
cartridges while providing storage volume for the collection of sediments, trash and
debris. A large basin will be able to operate longer and retain more debris while still
maintaining the flow of water to the cartridges.
Sealed, High-flow, Filter Cartridge System:
Both the StormBasin and StormPod use Fabco’s patented Filter Cartridge system.
New Cartridges are quickly installed through a hole in the bottom of the basin. A
simple twist locks the filter securely in place even during back flow conditions.
During maintenance the cartridge remains in place for Vac-truck operations. With the
debris removed, the one piece cartridge can be removed and easily transported for
disposal. The unique Fabco Filter Cartridge fits all StormBasin and StormPod
designs!
Unique, Cartridge Pre-filter extends filter life:
Each Fabco Filter Cartridge features a large, coarse, polyurethane foam pre-filter at
the top of the cartridge body that extends upwards into the plastic basin. Unlike some
competitive designs that actually collect sediments and debris in a recessed box
above the filter media resulting in reduced treatment and by-pass, the Fabco prefilter offers more surface area and is designed to shed debris and keep it in the
basin. Up to 6 inches or as much as 4 to 5 cubic feet of debris can be collected
before the pre-filter is covered. The flexible foam is easily brushed off during
maintenance activities and is ready for more use.
Suggested Servicing and Maintenance activities:
Prior to installation of either the StormBasin or StormPod Fabco Industries recommends
thoroughly cleaning the selected catch basin vault of any accumulated sediments and debris.
Once installed the StormBasin and StormPod require periodic cleaning which is wholly
dependent upon local conditions. In general Fabco Industries recommends cleaning the
StormBasin/StormPod unit 2 to 3 times per annum by removing the debris, sand and silt.
A cleaning schedule should consider, road grades, surrounding vegetation, size of the filtering
unit and seasonal changes. A large parking lot with limited trees and bushes would have a
different schedule than a tree lined housing development.

Maintenance schedule example:
1) Customer located in the northeast 2) Unit installed in the month of June 3) Site is a relatively
flat parking field with some trees and bushes.
1) First Cleanout October/November
2) Second cleanout March
3) Third Cleanout May with Filter change
By examining the quantity of debris removed changes can be made to the schedule.
Filter Cartridge Exchange:
The Fabco Industries filter cartridges used in the StormBasin product are designed primarily to
capture floating and emulsified hydrocarbon compounds, dissolved heavy metals nutrients and
pathogens (bacteria).
5-types of filtering media can be used together or independently in our cartridge body:
!
!
!
!
!

FABGUARD: treated open cell foam product restricts build up (scum) and movement of
bacteria through the cartridge
FABMAX: treated filter media for treating hydrocarbon based compounds
FABSORB: Fibrous filter material for absorbing hydrocarbon based compounds
FABLITE: Natural ION exchange compound for heavy metals
FABPHOS proprietary filter media for treating the soluble Phosphates and Nitrogen
compounds

Based on typical pollutant concentrations as published in numerous State Stormwater
management Design manuals, Fabco recommends changing the cartridge(s) on an annual
basis. Users with suspected higher than normal levels of Hydrocarbons and Heavy metals
should consider more frequent changes. Fabco can supply specially modified StormBasins and
StormPods to enable field testing.
Disposal:
There are two disposal aspects to consider with the Fabco Industries StormBasin and StormPod
units
1. Disposal of the captured sediments, debris and trash
2. Disposal of the spent filter cartridge
Fabco Industries is recommending a minimum 2-3 basin clean outs per year. Under typical local
and state regulations, the collected material is considered equivalent to material collected during
street sweeping operations. This material is normally considered contaminated non-hazardous
solid waste. However as with all waste products intended for disposal, it is up to the generator to
properly characterize the waste prior to disposal. After proper characterization the generator can
proceed with disposal under the guidance of local, state and federal regulations.
The Fabco Industries Filter Cartridges are manufactured from some or all of the following listed
items
1. Polypropylene: Body, grills, and color rings
2. Polypropylene open cell foam
3. FABGUARD treated antimicrobial treated foam pad
4. FABMAX treated hydrocarbon filter media
5. FABSORB polypropylene, fibrous absorbent pad

6. FABPHOS synthetic pad treated for nutrients
7. FABLITE, natural Zeolite compound
The MSDS sheets for each of these materials (accessible on the website) shows that each of
the virgin materials is non-toxic and safe for the environment.
Based on the pollutant concentrations listed in the New York State Storm water design manual,
spent filter cartridges typically will be considered non-hazardous solid waste and can be
disposed of in a landfill.
!

The FABGUARD treated foam pre-filter has no absorbent properties and will certainly
contain captured solids and trace levels of hydrocarbons.

!

The FABSORB oil absorbent pads will be considered similar to oily rags.

!

The FABMAX treated foam pads permanently bond with hydrocarbon compounds.
Testing under Federal RCRA disposal guidelines confirms that in most cases spent pads
pass TCLP testing protocols for non-hazardous disposal.

!

The FABLITE should capture and retain the majority of heavy metals. Extensive testing
of the FABLITE material confirms that it is capable of capturing and permanently
retaining these ionic species, allowing non-hazardous disposal.

!

FABPHOS treated pads when used for nutrient treatment should be safe for disposal.
The pads are a treated, synthetic material that is non-hazardous, non-toxic and nonbiodegradable. Fabco recommends that the pads be characterized by the generator
prior to disposal.

Based on discussions with State DEC officials and local disposal companies while landfill is
a possibility, the high BTU value of the spent cartridge suggests incineration as the
preferred method of disposal. Laboratory analysis of spent cartridges by COVANTA Secure
Services confirms that it would be acceptable by them for disposal.
Fabco Industries would like to conclude by reaffirming that it is up to the generator to
properly characterize all waste products and to arrange for proper disposal, under local,
state and federal regulations.

Attachment F: Selecting, Removing, and
Installing the StormBasinCartridges

Selecting, Removing and Installing the StormBasin Cartridges
The Fabco filter cartridges used in the StormBasin product are designed primarily to capture: floating
materials, sediments and suspended solids and emulsified products such as hydrocarbon compounds,
dissolved heavy metals, nutrients (P&N) and pathogens (bacteria). Before ordering your cartridges make
sure you select the correct type. Each cartridge type can be identified by a colored “Ring” located at the
top of the cartridge.

Selecting the right cartridge(s)
Part
Number

Effectiveness

Ring color
code

Standard Cartridge
9718-1

Good All-purpose cartridge for
common surface runoff that may
contain a little bit of everything.

Red

Pathogens Cartridge
9718-2

2x’s more pathogen treatment Vs.
Std Cartridge. Use near sensitive
water ways to keep beaches and
shell fishing areas open.

Yellow

HV Hydrocarbon Cartridge
9718-3

25% more hydrocarbon filter
media Vs Std cartridge. Excellent
for vehicle or maintenance related
applications.

Blue

HV Metals Cartridge
9718-4

Uses unique FABLITE filter media
for HV metals. Suggested for
industrial usage where persistent
HV metals have been identified in
surface runoff

Grey

Standard short Cartridge
9718-5

Reduced height version of std
Cart.

Mint

Nutrients Cartridge

9718-6

Uses proprietary FABPHOS
media for nutrients. Highly
effective on the critical dissolved
Ortho-Phosphates. Helps reduce
algae blooms keeping the water
clean and healthy.

Green

Fabco Industries, Inc; 66 Central Ave, Farmingdale, NY 11735; T: 631-393-6024; www.fabco-industries.com

Fabco suggests changing, the standard cartridge a minimum of once per year. Fabco’s special short
cartridge should be replaced twice per year.

Removing the Filter Cartridge(s)

With all debris removed from the StormBasin the filter cartridge(s) will
be exposed at the bottom. To remove the cartridge(s) reach down into
the basin and firmly grasp the plastic outer rim of the cartridge body
just below the foam. Twist the cartridge body Counter-Clock-wise
about ¼ turn until it stops. Lift the cartridge straight up to remove.

Installing new Filter Cartridge(s)

The StormBasin filter cartridge(s) install through a hole in the bottom of
the collection basin. The hole has four (4) slots that accept 4 tabs
molded into the underside of the cartridge body.

Insert the StormBasin cartridge down through the hole in the base of
the unit. The colored ring on the cartridge should be facing upwards.
Push the cartridge all the way through the hole until it rests on the
bottom. Slowly turn the cartridge in a Clock-wise direction until the
Tabs align with the slots and the cartridge body drops about ¼’ further
down.

Once the Tabs fall through the slots, continue turning firmly in a Clockwise direction until the Tabs contact the STOPS. The Cartridge is now
installed.

Fabco Industries, Inc; 66 Central Ave, Farmingdale, NY 11735; T: 631-393-6024; www.fabco-industries.com

