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July 13, 2017 

Mr. Leo Cosentini 
California State Water Resources Control Board 
Division of Water Quality 
P.O. Box 100 
Sacramento, CA  95812-100 

Re: Application for Trash Treatment Control Device,  
 Aqua-Swirl® Stormwater Treatment System 

Dear Mr. Cosentini, 

AquaShieldTM, Inc. is pleased to submit this Application for the Aqua-Swirl® Stormwater 
Treatment System (Aqua-Swirl®) for use as a Trash Treatment Control Device. Supporting 
information for this application is submitted in accordance with the CSWRCB document Trash 

Treatment Control Device Application Requirements which includes the following seven 
elements: 

1. Cover Letter 
2. Table of Contents 
3. Physical Description 
4. Installation Information 
5. Operation and Maintenance Information 
6. Reliability 
7. Field/Lab Testing Information and Analysis 

 

Thank you for considering this application and please do not hesitate to contact us if additional 
information is needed. 

Respectfully submitted, 

AquaShieldTM, Inc.  

Mark B. Miller, P.G. 
Research Scientist 
 

cc: John Santos, AquaShieldTM, Western Business Development Manager 
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1.0 COVER LETTER 

1.A. General description of the device. 

The Aqua-Swirl® is a custom engineered, post-construction flow-through stormwater treatment device 
designed to remove trash, suspended sediment, floating debris and free-floating oil by utilizing 
hydrodynamic vortex-enhanced separation. Water must pass through a screen affixed to the base of the 
inner arched baffle which traps trash particles of 5.0 mm or more before exiting the device behind the 
baffle. 
 
1.B. The applicant’s contact information and location. 

The AquaShieldTM contact located in California is: 

John Santos 
Western Business Development Manager 
AquaShieldTM, Inc.  
9580 Oak Avenue 
Suite 7-203 
Folsom, CA  95630 
916-850-9879 
jsantos@aquashieldinc.com  

The AquaShieldTM contact at corporate headquarters in Chattanooga, Tennessee is: 

Mark B. Miller, P.G. 
Research Scientist 
AquaShieldTM, Inc.  
2733 Kanasita Drive 
Suite 111 
Chattanooga, TN  37343 
888-344-9044 
mmiller@aquashieldinc.com  

1.C. The Device’s manufacturing location.  

AquaShieldTM currently utilizes eight independent fabrication facilities strategically located 
across the United States in order to provide timely and cost-effective service and delivery to our 
customers. California projects will most likely rely on any of three facilities located in Kingman, 
Arizona, Billings, Montana or Greely, Colorado. Other facilities may be used as needed. 

 

 

mailto:jsantos@aquashieldinc.com
mailto:mmiller@aquashieldinc.com


3 

 

1.D. A brief summary of any field/lab testing results that demonstrate the Device 

 functions as described within the Application. 

A laboratory test of a full scale, commercially available Aqua-Swirl
®
 Model AS-3s has been 

performed in the presence of an independent observer to document 100% trash retention. The 

test unit has a 3.5 foot diameter swirl chamber and a 2.3 ft
2
 open area trash retention screen, 

sized to accommodate the test setup, with 4.7 mm absolute diameter perforations to prevent trash 

particles of 5.0 mm and greater in size from escaping the device (production units will have 

screens with a maximum 4.7 mm diameter hole). Three trash retention runs used a simulated 

trash composition that was progressively added to existing material for each run. Screen open  

area loading rates ranged from 42 to 195 gpm/ft
2
. No trash was observed in the effluent stream, 

in netting at the end of the discharge pipe, or in the reserve water tank. Per Element 7 of this 

application, refer to Appendix F for the supporting report titled Laboratory Testing of the Aqua-

Swirl
®

 Stormwater Treatment System Model AS-3s for Trash Retention, March 28, 2017. 

1.E. A brief summary of the Device limitations, and operational, sizing, and maintenance 

 considerations. 

The Aqua-Swirl
®
 is an engineered stormwater quality system designed to meet site-specific flow 

conditions. Unstable native soils or excessively steep hill slopes may require engineered 

solutions to allow for proper installation and operation. Slope of the drainage pipe is important to 

ensure proper water conveyance through a facility. No driving head is needed for operation other 

than that associated with the slope of the drainage pipes. 

Aqua-Swirl
®
 systems are sized according to the water quality treatment flow rate (WQTFR) for a 

site design. Undersized facilities can create undesirable flow conditions (flooding) while 

oversized units may unnecessarily increase a facility’s footprint and project costs. AquaShield
TM

 

agents and staff collaborate with specifying engineers to better ensure proper sizing. 

Aqua-Swirl
®
 systems can be installed in either offline or online configurations. Offline facilities 

require an upstream divergence structure and a downstream convergence structure. These 

structures are typically designed and supplied by others and are not provided by AquaShield
TM

 

unless done so on a project-specific basis. An offline design will only treat flows up to the 

WQTFR and flows in excess will bypass the device via piping that connects the two external 

structures.  

The online Aqua-Swirl
®
 “BYP” models are designed to convey both the WQTFR and the peak 

flow. An internal weir of the Aqua-Swirl
®
 BYP models directs the WQTFR flow to the swirl 

chamber while bypass flows occur above the weir such that the two flow path never mix within 

the treatment area of the swirl chamber. Refer to Subsection 3J for additional information about 

online systems. 

AquaShield
TM

 recommends that any stormwater treatment installation should be designed with 

maintenance in mind. For example, if a facility is located such that maintenance equipment (e.g., 

vacuum truck) cannot access the device for any reason, then performance and long term 

functionally will eventually not meet the intended goals. 

Aqua-Swirl
®
 systems should be inspected and maintained following the recommendations and 

guidelines included in the Aqua-Swirl
®
 Inspection & Maintenance Manual that is provided for 
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3.0 PHYSICAL DESCRIPTION 

3.A. Design drawings for all standard Device sizes including dimensions, and alternative 
configurations.  

Design drawings are included in Appendix A. Examples of standard offline Aqua-Swirl® and 
online Aqua-Swirl® BYP drawings for Models AS-2s through AS-13s are provided. Three 
examples of facility configurations using the cited offline models are included in Appendix C. 

3.B. Description on how the Device works to trap all particles that are 5 mm or 
 greater in size and how it is sized for varying flow volumes. 

The Aqua-Swirl® Stormwater Treatment System (Aqua-Swirl®) is a custom engineered, post-
construction flow-through structure designed to remove trash, suspended sediment, floating 
debris and free-floating oil. Aqua-Swirl® technology is a rapid or high flow rate device that relies 
on hydrodynamic vortex-enhanced separation. The Aqua-Swirl® has no moving parts and 
operates on gravity flow or movement of the stormwater runoff entering the structure. For use in 
California, the Aqua-Swirl® includes a built-in screen to capture trash particles of 5.0 mm or 
more. Refer to Figure 1 in the report attached in Appendix F for an illustration of the Aqua-
Swirl® design, screen and water flow path through the device.  

Operation begins when stormwater enters the single chamber Aqua-Swirl® by means of its 
tangential inlet pipe thereby inducing a circular (swirl or vortex) flow pattern. The diameter of 
the swirl chamber represents the effective treatment area of the device. Both material capture and 
storage is accomplished within the swirl chamber. A combination of dynamic gravitational and 
hydrodynamic drag forces results in solids dropping out of the flow and migrating to the center 
of the swirl chamber where velocities are the lowest. Flow circulates downward where water 
flows through the trash screen at the base of the arched inner baffle then exits upward behind the 
baffle. Quiescent settling occurs between flow events. The top of the baffle is sealed across the 
treatment channel to eliminate floatable pollutants from escaping the swirl chamber. A vent pipe 
is extended up the riser to expose the backside of the baffle to atmospheric conditions, thus 
preventing a siphon from forming at the bottom of the baffle.  

All water must pass through the trash screen in order to exit the device. Trash is captured using a 
screen attached to the base of the inner arched baffle to prevent material 5.0 mm and greater in 
size from escaping the device. Screen perforations have an absolute diameter of 4.76 mm. The 
vortex flow sweeps material from the trash capture screen. Sediment and settleable solids are 
stored at the base of the swirl chamber while floatables remain captured within the treatment area 
on the upstream side of the arched baffle.  

An Aqua-Swirl® sizing chart is shown below in Table 1. Models are identified by their diameters 
with sequential model designations of AS-2s through AS-13s. Note that models AS-2s, AS-3s 
and AS-4s have diameters of 2.5, 3.5 and 4.5 feet, respectively, while all other model 
designations represent the actual device diameters. Corresponding water quality treatment flow 
rates (WQTFR) are listed for each model. Trash capture capacity is also listed in the table (see 
Subsection 3.F). Multiple, or twin units can be custom designed for site-specific WQTFRs that 
exceed the AS-13s treatment capacity. 
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Table 1. Aqua-Swirl® Sizing Chart for California Trash Capture 

Aqua-Swirl® 
Model 

Diameter 
(ft) 

Water Quality 
Treatment Flow Rate 

(cfs) 

Trash 
Capture 
Capacity 

(ft3) 
AS-2s 2.5 1.1 1.0 
AS-3s 3.5 2.1 2.1 
AS-4s 4.5 3.5 3.4 
AS-5s 5 4.4 4.3 
AS-6s 6 6.3 6.3 
AS-7s 7 8.6 8.6 
AS-8s 8 11.2 11.4 
AS-9s 9 14.2 14.5 

AS-10s 10 17.5 17.9 
AS-11s 11 21.2 21.8 
AS-12s 12 25.2 26.0 
AS-13s 13 29.6 30.6 
AS-Xs* Custom* >29.6 Custom* 

* Custom designs to meet site-specific WQTFR and 
can include multiple (twin) units. 

 

3.C. The Device maximum trash capture capacity. 

Table 1 lists the trash volume retained by Aqua-Swirl® models. Trash capture capacity is based 
on laboratory testing. Refer also to Element 7 and Appendix F for the trash retention report. 

3.D. The Device hydraulic capacity (flow in cfs) at its maximum trash capture capacity 
for all standard Device sizes. 

This parameter is listed in Table 1 as the WQTFR. 

3.E. Conditions under which the Device re-introduces previously trapped trash. 

The trash retention screen in the Aqua-Swirl® uses 4.76 mm absolute diameter perforations to 
eliminate larger particles from escaping the swirl chamber. Although unlikely, a broken screen 
could potentially re-introduce previously trapped trash to the effluent.  

3.F. Each material and material grade used to construct the Device (stainless steel, 
 plastic, etc.). 

Aqua-Swirl® systems are constructed of polymer coated steel (PCS) or high density polyethylene 
(HDPE). The modular design allows for units to be delivered without the need for on-site 
assembly. Appendix B includes Aqua-Swirl® Specifications for PCS and HDPE that includes 
descriptions of Materials, Performance, Treatment Chamber Construction, Installation, Division 
of Responsibility, Submittals and Quality Control Inspection. 
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3.G. Estimated design life of the Device. 

The estimated design life for systems is 75+ years. According to the National Corrugated Steel 
Pipe Association, PCS can achieve a 100-year service life (NCSPA, Pipe Selection Guide, page 
6, Figure 3). 

3.H. Engineering plans/diagrams for a typical installation.  

Appendix C includes three examples of offline diversion layouts that illustrate the customization 
aspect of Aqua-Swirl® facility designs. A common layout is labeled in the illustration as “Off-
Line Layout” that includes separate divergence and convergence structures. The angle between 
the influent and effluent stubout pipes can vary to accommodate a site design. A 90° angle 
between the stubouts is a common practice. The two examples at the top of the illustration show 
a single diversion structure in both a “Tight” and “Horseshoe” layout. In all cases the vortex 
hydrodynamic separation is initiated by the tangential inlet and all flow must exit through the 
trash capture screen. 

3.I. Photographs, if any, of pre- and post-installation examples. 

None available.  

3.J. If the Device is designed with an internal bypass, explain how the bypass only 
operates with flows greater than the design storm. 

Aqua-Swirl® “BYP” systems are available for online configurations. These models are designed 
with an internal bypass weir positioned within the inlet pipe to allow for flows up to the WQTFR 
to enter the treatment chamber while any flow in excess of the WQTFR is bypassed without 
treatment. The cross sectional area of the inlet below the weir is computed using the orifice 
equation: 

A = Q / KV 

Where: 

Q = WQTFR 
K = dimensionless constant (0.62) 
V = (2gh)0.5 

Once the orifice area is computed, the elevation of the bypass weir can be derived based on the 
pipe diameter. 

4.0 INSTALLATION INFORMATION 

4.A. Device installation procedures and considerations. 

Installation and backfill procedures are described in the Aqua-Swirl® Specifications document 
attached in Appendix C. 
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Installation is generally a straightforward process. A backhoe or trackhoe can be used in lieu of a 
crane given the system’s lightweight and modular design. There is no need for onsite assembly. 
Mar-Mac, Fernco®, Mission™ or equal type flexible boots with stainless steel tension bands are 
used for pipe couplings. Such pipe couplings are commonly used by contractors which 
minimizes the potential for faulty pipe connections. 

AquaShieldTM performs buoyancy calculations for installations that have a shallow groundwater 
table. If required, concrete should be poured across the base plate for anti-floatation security. 

PCS systems are constructed for HS-25 loading.  

Our engineers can assist stakeholders with unique site-specific installation considerations. 

4.B. Methods for diagnosing and correcting installation errors. 

The modular design of the system minimizes installation errors since there are no moving parts 
and no need for on-site assembly. The installation process is a relatively simple process.  

As a precaution for leakage, all units are hydraulically tested at the fabrication facility to ensure 
that there are no leaks prior to shipment. Units are filled with water and observed such that any 
needed repairs can be made at that time.  

To prevent systems from being installed backwards, both the inlet and outlet pipe stubouts on all 
units are clearly labeled prior to shipment from the fabrication facility. Riser pipes are capped for 
shipping. 

It is envisioned that any installation error for any trash capture device would manifest itself via 
adverse flow conditions and/or diminished functionality for a variety of reasons. Examples could 
include, but not be limited to (a) facility undersizing, (b) inaccurate design and/or installation of 
conveyance piping and associated slope elevations, (c) obstruction(s) in influent and/or effluent 
conveyance piping, or (d) lack of maintenance. Should ruling these factors out fail to diagnose an 
installation error, then a site-specific condition would need to be assessed to solve the 
problem(s). 

5.0 OPERATION and MAINTENANCE INFORMATION 

5.A. Device inspection procedures and inspection frequency considerations. 

An Aqua-Swirl® Inspection and Maintenance Manual is included as Appendix D. This manual is 
provided for every site delivery for stakeholders to understand system operations and track and 
document system inspection and maintenance cycles. AquaShieldTM recommends that periodic 
system inspections be performed to determine whether the disposal of captured material is 
needed to ensure proper operation of the treatment system.  

Upon installation and during construction, AquaShieldTM recommends that an Aqua-Swirl® 
treatment system be inspected every three months and the system be cleaned as needed. A typical 
maintenance event for the cleaning of the swirl chamber can be accomplished with a vacuum 
truck without the need to enter the chamber. A unit should be inspected and cleaned at the end of 
construction regardless of whether it has reached its material (including trash) storage capacity. 
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During the first year post-construction, the unit should again be inspected every three months 
and cleaned as needed. We recommend that the system be inspected and cleaned once annually 
regardless of whether it has reached its pollutant storage capacity. For the second and subsequent 
years post-construction, the system can be inspected and cleaned once annually if the system did 
not reach full pollutant capacity in the first year post-construction. If the device reached full 
pollutant capacity in less than 12 months in the first year post-construction, it should be 
inspected once every six months and cleaned as needed. We further recommend that all external 
bypass structures (divergent and convergent) should be inspected whenever an inspection and 
maintenance event is performed. These structures can adversely affect performance and 
functionality if left unchecked. 

Essential elements of a swirl chamber inspection include observing floating materials, trash and 
measuring the accumulated sediment at the base of the swirl chamber. These activities can be 
performed at the ground surface for a typical subsurface installation and there is no need to enter 
the device. Provided that there are no significant access restrictions to the facility, it is 
considered that a system inspection should not exceed one half hour. A typical maintenance 
event includes vacuuming and disposal of captured material from the swirl concentrator. 
Cleaning of the swirl chamber is often accomplished by use of a vacuum truck. It is estimated 
that on-site activities for maintenance should not exceed one hour. No special training is needed 
for technicians to inspect or maintain a unit. We recommend that if entry to the swirl chamber is 
necessary for any reason, then confined space entry techniques should be followed after water is 
removed from the structure. 

Proper health and safety protocols should be followed during all inspection and maintenance 
events. We recommend that all materials removed during the maintenance process be handled 
and disposed in accordance with all applicable federal, state and local guidelines. Depending on 
the influent pollutant characteristics of the system drainage area, it may be appropriate to 
perform Toxicity Characteristics Leaching Procedure (TCLP) analyses on representative samples 
of the removed material to ensure that the handling and disposition of materials comply with all 
applicable regulations.  

5.B. Maintenance procedures, including a description of necessary equipment and 
 materials). 

Refer to the Inspection & Maintenance Manual in Appendix D for a description of the 
procedures and equipment that is needed. A stadia rod, sludge judge, weighted tape measure or 
other suitable method can be used to measure the sediment/trash pile at the base of the unit. 
AquaShieldTM recommends at least three measurements be taken across the base of the unit since 
a conical sediment pile may be present given the flow pattern within the swirl chamber. A 
flashlight or mirror reflection may be helpful to view material(s) in the water-laden swirl 
chamber. Typically a vacuum truck is the only equipment needed to clean a unit and any bypass 
structures.  

Aqua-Swirl® systems are designed to hold water between storms. The top of the water column 
within the swirl chamber coincides with the invert (bottom) of the visible inlet pipe. Note that the 
outlet pipe invert elevation is the same as the inlet pipe invert elevation but is not visible behind 
the arched baffle. Table 2 below lists the water storage volumes for the Aqua-Swirl® models 
which can be used to assist with water management for a maintenance event. 
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Table 2.  Aqua-Swirl® Water Storage Volumes 

Aqua-Swirl® 
Model 

Water Volume 
(gal) 

AS-2s 110 
AS-3s 350 
AS-4s 580 
AS-5s 810 
AS-6s 1,1,65 
AS-7s 1,585 
AS-8s 2,070 
AS-9s 2,620 
AS-10s 3,230 
AS-11s 3,910 
AS-12s 4,655 
AS-13s 5,460 

 

5.C. Maintenance frequency considerations, including effects of delay. 

As stated above in Subsection 5.A., maintenance cycles are ultimately dependent on site-specific 
pollutant loading conditions. The recommended inspection cycles should assist with establishing 
a likely maintenance cycle. 

Delayed maintenance could diminish performance in terms of flow conveyance or effluent water 
quality if the trash and/or sediment retention capacity is exceeded.  

5.D. Device maintenance and vector control accessibility. 

The Aqua-Swirl® design facilitates maintenance since there is full access to the single swirl 
chamber to remove all water and materials during a maintenance event. There are no hidden or 
“blind” access areas within the chamber to allow for complete cleaning and prevent vector 
breeding. Models AS-2s through AS-11s utilize a single access manhole while models AS-12s 
and AS-13s utilize two manholes to facilitate full accessibility to the swirl chamber. 

Measurable rain events will most likely result in an exchange of water volume within the swirl 
chamber which minimizes the potential for vector breeding.  

Steel manhole covers with blind pick holes are used to secure access to the swirl chamber. These 
covers block sunlight and prevent “fresh” water from flowing into the swirl chamber. It is our 
understanding that the lack of sunlight combined with a water depth being over five feet does not 
provide conducive conditions for vector breeding. 

Oil that may be present in a unit via dynamic flow and dry period storage would likely prevent 
vector breeding as well.  
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6.0 RELIABILITY 

6.A. Device sensitivity to loadings other than trash (leaves, sediment). 

An independent TARP Tier II field test of an Aqua-Swirl
®
 Model AS-5 has been verified by the 

New Jersey Corporation for Advanced Technology (NJCAT) to remove 86% of suspended 

sediment on an annual basis. This test unit did not utilize the trash screen as cited herein. The 

NJCAT verification report dated November 2012 is available at www.njcat.org. Influent 

sediment from 18 qualifying storms (≥0.1 inch) and over 15 inches of rainfall was characterized 

as clay loam whereby 72% of the particulate was less than 63 µm in size (silt). The average 

influent and effluent TSS concentrations were 132 mg/L and 12 mg/L, respectively. Total 

volatile suspended solids as organic material (TVSS) averaged 33% of the influent sediment. 

6.B. Warranty Information 

AquaShield
TM

 provides a one year limited warranty for each device (Appendix E). 

6.C. Applicant’s customer support. 

AquaShield
TM

 strives to provide customer support in a timely and efficient manner in order to 

serve the diverse needs of design engineers, contractors, those in the regulatory community and 

others involved with a project. Local agents actively collaborate with stakeholders to provide 

site-specific assistance for the design, quotation, delivery, installation and maintenance of our 

systems. It is not necessary for an AquaShield
TM

 representative to be on-site for installations or 

maintenance events; however, a representative can be present on request. AquaShield
TM

 does not 

provide site design engineering or contractor services but our staff can provide assistance to 

those parties as warranted. AquaShield
TM

 does not operate a maintenance service but can assist 

stakeholders to make those arrangements with local service providers.  

7.0 FIELD/LAB TESTING INFORMATION and ANALYSIS 

Provide any available field or lab testing information that demonstrates the Device 

functionality. If Device does not include a 5 mm mesh within its design, the applicant must 

provide adequate testing that demonstrates it traps trash particles of 5 mm or more. 

Appendix F includes the AquaShield
TM

 report titled Laboratory Testing of the Aqua-Swirl
®

 

Stormwater Treatment System Model AS-3s for Trash Retention. A full scale, commercially 

available Aqua-Swirl
®
 Model AS-3s, which included a trash capture screen to trap particles 5.0 

mm and greater, was tested in the presence of an independent observer to assess its capability of 

retaining trash commonly found in stormwater runoff. Due to restrictions in the piping and test 

unit configuration, laboratory testing was limited to a maximum flowrate of 1 cubic foot per 

second (cfs, 449gpm). Therefore, in order to achieve the desired trash retention screen loading 

rate, a test screen open area of 2.3 square feet was utilized. Production Aqua-Swirl
®
 Model AS-

3s have an open screen area of 5.0 square feet which maintains the maximum open screen area 

loading rate as per the test while allowing full treatment flow through the system. The trash 

composition was based on a specification cited in the report titled Laboratory Testing of Gross 

Solids Removal Devices prepared for CALTRANS by Dr. Bassam A. Young, Professor, 

Department of Civil and Environmental Engineering, UC Davis, May 2005, Report #CTSW-RT-

http://www.njcat.org/
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05-73-18.1. Table 1 in the attached report lists the trash composition to include cardboard, 

cigarette butts, cloth, aluminum foil, plastic, Styrofoam, popsicle sticks and paper.  

This testing program demonstrated 100% trash retention for three test runs at screen open area 

loading rates of 42, 104 and 195 gpm/ft
2
. Photographs are included in the attached report to 

document the testing program and the trash inventory. 

AquaShield
TM

 considers that the Aqua-Swirl
®
 as designed and tested meets the requirements of 

the CSWRCB’s requirements for a Trash Treatment Control Device and can accordingly be 

listed as a Certified Trash Treatment Control Device. 
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APPENDIX A 

  



* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Aqua-Swirl Concentrator Model AS-2s PCS Standard DetailDate: 02/05/15
Scale:

Document:
Drawn By:

AS-2 PCS STD

NTS
JCW

U.S. Patent No. 6524473 and other Patent Pending

™

    Phone (888) 344-9044  Fax (423) 826-2112
www.aquashieldinc.com

STORMWATER TREATMENT SOLUTIONS

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Plan View

In
le

t

8 3/8"
 [213 mm] OD Max

8 3/8"
 [213 mm] OD Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø30"
 [Ø762 mm]

42"
[1067 mm]

42"
[1067 mm] 90°**

Vent

Arched
Baffle

Riser

60"
 [1524 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)

Swirl Inlet Swirl Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.  PCS risers should NOT be field
cut by Contractor.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com

™

38"
[965 mm]

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

Note: As an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343

Trash
Screen



* Please see accompanied  Aqua-Swirl
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* See Site Plan for actual system orientation.
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Scale:
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NTS
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STORMWATER TREATMENT SOLUTIONS

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Plan View

In
le

t

10 1/2"
 [267 mm] OD Max

10 1/2"
 [267 mm] OD Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø42"
 [Ø1067 mm]

54"
[1372 mm]

54"
[1372 mm] 90°**

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
 [2642 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)

Swirl Inlet Swirl Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343
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Section A-A 
Aqua-Swirl Concentrator Model AS-4s PCS Standard Detail

AS-4 PCS STD

02/05/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

12"
[305 mm] PCS Max

A

In
le

t

66"
 [1676 mm]

12"
 [305 mm] PCS Max

66"
 [1676 mm]

Outlet

A

Ø54"
 [Ø1372 mm]

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Vent

Arched Baffle

Octagonal Base Plate

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 placesRiser

68"
 [1727 mm]

104"
 [2642 mm]

Swirl Inlet Swirl Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Plan View

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)
5"

 [127 mm] MH Frame

Varies

90°**

Varies

Backfill shall extend at least 18
inch [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)

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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Section A-A 
Aqua-Swirl Concentrator Model AS-5s PCS Standard Detail

AS-5 PCS STD

02/05/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

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)

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

STORMWATER TREATMENT SOLUTIONS
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Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
 [2642 mm]

Swirl Inlet Swirl Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Plan View

72"
[1829 mm]

72"
[1829 mm]

In
le

t

12"
 [305 mm] PCS Max

12"
 [305 mm] PCS Max

Outlet

A
Vent

Arched Baffle

Octagonal Base Plate

A

Ø60"
 [Ø1524 mm]

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

90°**

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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Section A-A 
Aqua-Swirl Concentrator Model AS-6s PCS Standard Detail

AS-6 PCS STD

02/05/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

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)
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Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
 [2642 mm]

Swirl Inlet Swirl Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

84"
 [2134 mm]

84"
 [2134 mm]

In
le

t

15"
 [381 mm] PCS Max

15"
 [381 mm] PCS Max

Outlet

A
Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø72"
 [Ø1829 mm]

90°**

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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AS-7 PCS STD

02/05/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

96"
 [2438 mm]

96"
 [2438 mm]

In
le

t

15"
 [381 mm] PCS Max

15"
 [381 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø84"
 [Ø2134 mm]

90°**

5"
 [127 mm] MH Frame

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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AS-8 PCS STD

02/05/15
Scale:

Drawn By:
Document:

Date:
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U.S. Patent No. 6524473 and other Patent Pending

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

18"
 [457 mm] PCS Max

18"
 [457 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø96"
 [Ø2438 mm]

90°**

5"
 [127 mm] MH Frame

108"
[2743 mm]

108"
[2743 mm]

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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AS-9 PCS STD
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Scale:
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Document:
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* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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™

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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

21"
 [533 mm] PCS Max

21"
 [533 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø108"
 [Ø2743 mm]

90°**

5"
 [127 mm] MH Frame

120"
[3048 mm]

120"
[3048 mm]

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Vent

Arched
Baffle

Slide riser over top ring
and bolt in 4 places

Riser

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

21"
 [533 mm] PCS Max

21"
 [533 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø120"
 [Ø3048 mm]

90°**

5"
 [127 mm] MH Frame

132"
[3353 mm]

132"
[3353 mm]

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

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Arched
Baffle

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

VariesVaries

68"
[1727 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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

24"
 [610 mm] PCS Max

24"
 [610 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

90°**

144"
[3658 mm]

144"
[3658 mm]

Vent
Slide riser over top ring

and bolt in 4 places

Riser

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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Aqua-Swirl Polymer Coated Steel (PCS)
Stormwater Treatment System

Ø132"
 [Ø3353 mm]

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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AS-12 PCS STD
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* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Arched
Baffle

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

VariesVaries

68"
[1727 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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

24"
 [610 mm] PCS Max

24"
 [610 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø144"
 [Ø3658 mm]

90°**

156"
[3962 mm]

156"
[3962 mm]

Vent
Slide riser over top ring
and bolt in 4 places

Riser

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

Riser

30"
 [762 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Aqua-Swirl Polymer Coated Steel (PCS)
Stormwater Treatment System

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.
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AS-13 PCS STD
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* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.4 1/2"

 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Arched
Baffle

114"
 [2896 mm]

Swirl Inlet Swirl Outlet

Grade (Rim)

VariesVaries

68"
[1727 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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Pipe coupling
by Contractor.

12" long Stub-out
by Manufacturer.

Plan View

In
le

t

30"
 [762 mm] PCS Max

30"
 [762 mm] PCS Max

Outlet

A

Vent

Arched Baffle

Octagonal Base Plate

A

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

90°**

168"
 [4268 mm]

168"
 [4268 mm]

Vent
Slide riser over top ring
and bolt in 4 places

Riser

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

Riser

30"
 [762 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Aqua-Swirl Polymer Coated Steel (PCS)
Stormwater Treatment System

Ø156"
 [Ø3961 mm]

Note: AS an alternative, 42-inch OD, HS-25
rated precast concrete rings may be
substituted. 14-inch thickness must be
maintained.

Trash Screen
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STORMWATER TREATMENT SOLUTIONS

Internal
Baffles

Riser

60"
 [1524 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)

Swirl Inlet/Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

STORMWATER TREATMENT SOLUTIONS
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38"
[965 mm]

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

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

A

A

OutletInlet

Ø30"
 [Ø762 mm]

42"
[1067 mm]

42"
[1067 mm]

15"
 [381 mm] PCS Max

Internal Baffles
Octagonal Base Plate

Plan View

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**
Trash

Screen
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Plan View

Outlet

Internal Baffles
Octagonal Base Plate

A

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

Ø42"
 [Ø1067 mm]

54"
[1372 mm]

STORMWATER TREATMENT SOLUTIONS
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Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
 [2642 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)

Swirl Inlet/Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

Inlet

54"
[1372 mm]

A

21"
[533 mm] PCS Max

Internal
Baffles

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**
Trash

Screen
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AS-4 PCS STD
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27"
[686 mm] PCS Max

A

66"
 [1676 mm]

66"
 [1676 mm]

Outlet

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

Octagonal Base Plate

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Internal
Baffles

Slide riser over top ring
and bolt in 4 placesRiser

68"
 [1727 mm]

104"
[2642 mm]

to
107"

 [2718 mm]
Swirl Inlet/Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Plan View

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

VariesVaries

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)

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

Ø54"
 [Ø1372 mm]

A

Inlet

Internal Baffles

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**
Trash Screen
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AS-5 PCS STD
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4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

72"
 [1829 mm]

A

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

A

Plan View

72"
[1829 mm]

Ø60"
 [Ø1524 mm]

30"
[762 mm] PCS Max

Internal Baffles

Octagonal Base Plate

OutletInlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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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)

Internal
Baffles

Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
[2642 mm]

to
110"

 [2794 mm]

Swirl Inlet/Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)
5"

 [127 mm] MH Frame

VariesVaries

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Trash Screen
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AS-6 PCS STD
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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)

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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Trash Screen

Slide riser over top ring
and bolt in 4 places

Riser

68"
 [1727 mm]

104"
[2896 mm]

to
116"

 [2946 mm]

Swirl Inlet/Outlet

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)
5"

 [127 mm] MH Frame

VariesVaries

Plan View

84"
 [2134 mm]

84"
 [2134 mm]

Outlet

A

Internal Baffles

Octagonal Base Plate

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

Ø72"
 [Ø1829 mm]

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

A

Inlet 36"
[914 mm] PCS Max

2733 Kanasita Drive, Suite 111, Chattanooga, TN  37343

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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AS-7 PCS STD
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4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Trash Screen

Slide riser over top ring
and bolt in 4 places

Riser

114"
[2896 mm]

to
122"

 [3099 mm]

Swirl Inlet/Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Plan View

96"
 [2438 mm]

96"
 [2438 mm]

Outlet

A

Internal Baffles

Octagonal Base Plate

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

Ø84"
 [Ø2134 mm]

5"
 [127 mm] MH Frame

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

A

Inlet 42"
[1067 mm] PCS Max

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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AS-8 PCS STD
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4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Slide riser over top ring
and bolt in 4 places

Riser

114"
[2896 mm]

to
128"

 [3251 mm]

Swirl Inlet/Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

Plan View

Outlet

A

Internal Baffles

Octagonal Base Plate

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

Ø96"
 [Ø2438 mm]

5"
 [127 mm] MH Frame

108"
[2743 mm]

108"
[2743 mm]

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

A

48"
[1219 mm] PCS Max

Inlet

Trash Screen

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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STORMWATER TREATMENT SOLUTIONS

www.aquashieldinc.com Aqua-Swirl Concentrator Model AS-9s BYP PCS Standard Detail

AS-9 PCS STD
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Scale:
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4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Trash Screen

Slide riser over top ring
and bolt in 4 places

Riser

114"
[2896 mm]

to
128"

 [3251 mm]

Swirl Inlet/Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A
Plan View

Outlet

A

Internal Baffles

Octagonal Base Plate

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

Ø108"
 [Ø2743 mm]

5"
 [127 mm] MH Frame

120"
[3048 mm]

120"
[3048 mm]

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

48"
[1219 mm] PCS Max***

Inlet

A

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.
***See Representative for larger pipe
      diameters available.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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AS-10 PCS STD

01/20/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

Trash Screen

Slide riser over top ring
and bolt in 4 places

Riser

114"
[2896 mm]

to
128"

 [3251 mm]

Swirl Inlet/Outlet

Grade (Rim)

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details)

VariesVaries

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A
Plan View

Outlet

A

Internal Baffles

Octagonal Base Plate

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Ø120"
 [Ø3048 mm]

5"
 [127 mm] MH Frame

132"
[3353 mm]

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

A132"
[3353 mm]

48"
[1219 mm] PCS Max***

Inlet

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.
***See Representative for larger pipe
      diameters available.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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AS-11 PCS STD

01/20/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

114"
[2896 mm]

to
128"

 [3251 mm]

Swirl Inlet/Outlet

Grade (Rim)

Varies

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
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Riser

30"
 [762 mm] VariesSlide riser over top ring

and bolt in 4 places

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

Trash Screen

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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

144"
[3658 mm]

144"
[3658 mm]

A

A

Plan View

48"
[1219 mm] PCS Max***

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

OutletInlet

Internal Baffles

Octagonal Base Plate

Ø132"
[Ø3353 mm]

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.
***See Representative for larger pipe
      diameters available.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Internal
Baffles
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STORMWATER TREATMENT SOLUTIONS
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AS-12 PCS STD

01/20/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

114"
[2896 mm]

to
128"

 [3251 mm]

Swirl Inlet/Outlet

Grade (Rim)

Varies

68"
[1727 mm]

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Riser

30"
 [762 mm] VariesSlide riser over top ring

and bolt in 4 places
Riser

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

Internal
Baffles

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)

Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 mm]

Section A-A

156"
[3962 mm]

156"
[3962 mm]

A

A

Plan View

48"
[1219 mm] PCS Max***

Ø144"
 [Ø3658 mm]

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

OutletInlet

Internal Baffles

Octagonal Base Plate

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.
***See Representative for larger pipe
      diameters available.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Trash Screen
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STORMWATER TREATMENT SOLUTIONS

www.aquashieldinc.com Aqua-Swirl Concentrator Model AS-13s BYP PCS Standard Detail

AS-13 PCS STD

01/20/15
Scale:

Drawn By:
Document:

Date:

JCW
NTS

U.S. Patent No. 6524473 and other Patent Pending

4 1/2"
 [114 mm]

1/2"
 [13 mm]

1"
 [25 mm]

Manhole Frame & Cover Detail

NTS
For Non-Traffic Areas Only

Soil

1"
 [25 mm]

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.

Soil

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.

Riser

Frame

Cover
48"

 [1219 mm] Min.

12"
 [305 mm]

Wrap Compressible Expansion
Joint Material to a minimum

1-inch [25 mm] thickness around
top of riser to allow transfer of

inadvertent loading from
manhole cover to concrete slab.

Backfill (90%
Proctor Density)

Concrete Concrete
8"

 [203 mm]

Gravel Backfill Gravel Backfill

4 1/2"Cover

Frame

1" [25 mm] Thick
Expansion Joint

Material30" [762 mm]
Riser

#4 [13 mm] Rebar
@ 6" [152 mm]

Each Way 14"1/2"

3,000 psi [20 MPa]
(min) Concrete

Manhole Frame & Cover Detail
For Traffic Loading Areas

NTS

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-inch [25 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.

Backfill (90%
Proctor Density)

48"

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

Section A-APlan View

168"
[4267 mm]

168"
[4267 mm]

Octagonal Base Plate

A

A

Inlet

Internal Baffles

Pipe coupling
by Contractor.
12" long Stub-out
by Manufacturer.

Slide riser over top ring
and bolt in 4 places

68"
[1727 mm]

Swirl Inlet/Outlet
128"

[3251 mm]

Internal
Baffles

Ø156"
 [Ø3962 mm]

48"
[1219 mm] PCS Max***

Outlet

STORMWATER TREATMENT SOLUTIONS

Phone (888) 344-9044  
www.aquashieldinc.com
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Bedding

Undisturbed Soil

Backfill

6"
 [152 mm]

18"
 [457 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)

Grade (Rim)

Varies
30"

 [762 mm] Varies

30"
 [762 mm]

Rim elevations to match finished
grade.

Manhole Frame and
Cover by Manufacturer.

(See Details) 5"
 [127 mm] MH Frame

Riser Slide riser over top ring
and bolt in 4 places

Riser

* Please see accompanied  Aqua-Swirl
specification notes.

* See Site Plan for actual system orientation.
** Orientation may vary from 90°, 180°, or
      custom angles to meet site conditions.
***See Representative for larger pipe
      diameters available.

Note: As an alternative, 42-inch OD, HS-20/25
rated precast concrete rings may be substituted.
14-inch thickness must be maintained.

180°**

Trash Screen
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GENERAL 

This specification shall govern the performance, materials, and fabrication 
of the Stormwater Treatment System. 

SCOPE OF WORK 

The Aqua-Swirl® shall be provided by AquaShield™, Inc., 2733 Kanasita 
Drive, Suite 111, Chattanooga, TN (888-344-9044), and shall adhere to 
the following material and performance specifications at the specified 
design flows and storage capacities. 

MATERIALS 

A. Stormwater Treatment System shall be made from Polymer Coated 
Steel (PCS) corrugated pipe meeting the following requirements: 
 

1) Steel shall be zinc-coated (galvanized) and conform to ASTM 
A929 with a coating weight of 2 oz/ft² of surface (total both 
sides) to provide zinc coating thickness of 43µm (0.0017 in.) 
on each surface.  Corrugations shall conform to the 
requirements stated in Specification A929/A 929M. 
 

2) The polymer coating shall conform to ASTM A742.  Polymer 
coating shall be a film coating comprised of at least 85% 
ethylene acrylic acid copolymer and be capable of being 
applied to the galvanized steel sheet.  After application, the 
polymer coating shall be free of holes, tears, and 
discontinuities, and shall be sufficiently flexible so that it will 
withstand corrugating, forming, lockseaming operations, and 
punching of holes. 

 
3) REQUIREMENTS FOR POLYMER COATING 

a) Adhesion – There shall be no spalling or cracking of the 
coating or disbanding of the coating at the cut, when 
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tested in accordance with ASTM A742/A 742M-03 Section 
9.1. 

b) Impact – There shall be no break in the polymer coating 
when tested in accordance with ASTM A742/A 742M-03 
Section 9.2. 

c) Thickness of Coating – The thickness of the polymer 
coating shall meet the requirements of ASTM A742/A 
742M-03 Section 4 when tested in accordance with 
Section 9.3.  The thicknesses indicated are minimum 
values at any point not less than 3/8 in. (10mm) from an 
edge. 

d) Holidays – The polymer coating on the steel shall be 
substantially free of holidays when tested in accordance 
with ASTM A742/A 742M-03 Section 9.4.  An average of 
two holidays per square foot (22 holidays per square 
meter) of actual surface area on the test specimen shall 
be permitted. 

e) Abrasion Resistance – The average abrasion coefficient 
when tested in accordance with ASTM A742/A 742M-03 
Section 9.5, shall be a minimum of 100 (expressed in 
g/mil of thickness) or 3.9 (expressed in g/µm of 
thickness). 

f) Imperviousness – There shall be no loosening or 
separation of the polymer coating from the galvanized 
steel substrate when tested in accordance with ASTM 
A742/A 742M-03 Section 9.6. 

g) Freeze-Thaw Resistance – The specimen shall withstand 
100 freeze-thaw cycles, per ASTM A742/A 742M-03 
Section 9.7, without spalling, disbanding, or other 
detrimental effects. 

h) Weatherability – The specimens shall withstand 100 
hours of weathering with no observable delamination or 
cracking, when tested in accordance with ASTM A742/A 
742M-03 Section 9.8. 

i) Resistance to Microbial Attack – There shall be no effect 
of microbial attack of the polymer coating when tested in 
accordance with ASTM A742A 742M-03 Section 9.9. 
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B. REJECTION – The Stormwater Treatment System may be rejected 
for failure to meet any of the requirements of this specification. 

PERFORMANCE 

A. The Stormwater Treatment System shall include a ___-inch inner 
diameter (ID) circular hydrodynamic flow-through treatment 
chamber to treat the incoming water.  A tangential inlet shall be 
provided to induce a swirling flow pattern that will cause 
sedimentary solids to accumulate in the bottom center of the 
chamber in such a way as to prevent re-suspension of captured 
particles.  An arched baffle wall shall be provided in such a way as 
to prevent floatable liquid oils and solids from exiting the treatment 
chamber while enhancing the swirling action of the stormwater. 
 

B. The Stormwater Treatment System shall have a sediment storage 
capacity of ___ cubic feet and be capable of capturing ____ gallons 
of petroleum hydrocarbons.  The Stormwater Treatment System 
shall have a treatment capacity of _____ cubic feet per second 
(cfs).  The Stormwater Treatment System shall be capable of 
removing floating trash and debris, floatable oils, and 80% of total 
suspended solids from stormwater entering the treatment chamber. 

 
C. Service access to the Stormwater Treatment System shall be 

provided via 30-inch inner diameter (ID) access riser(s) over the 
treatment chamber such that no confined space entry is required to 
perform routine inspection and maintenance functions. 

TREATMENT CHAMBER CONSTRUCTION 

A. The treatment chamber shall be constructed from Polymer Coated 
Steel (PCS), 16 gauge thickness, with 2.67” x ½” corrugation.  For 
sized above 84” ID, the treatment chamber shall be constructed 
from PCS, 14 gauge thickness, with 2.67” x ½” corrugation.  For 
sizes above 120” ID the treatment chamber shall be constructed 
from PCS, 10 gauge thickness, with 3.00” x 1” corrugation. 
 

B. Top and bottom plate thickness and reinforcement shall be suitable 
to withstand H-25 surface loading up to 8 feet of cover depth.  
Calculations must be provided to justify the thickness of the top 
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and bottom plates and associated reinforcement.  Top and bottom 
plates shall be Metal Inert Gas (MIG) welded to the treatment 
chamber structure.  All welds shall be free of porosity, pinholes, 
and obvious defects.  Welded areas shall be thoroughly cleaned 
and coated with two coats of TPC-515-7 black synthetic coating. 

 
C. The inlets and outlets shall be MIG welded to the treatment 

chamber structure.  All welds shall be free of pinholes, porosity and 
obvious defects.  Welded areas shall be thoroughly cleaned and 
coated with two coats of TPC-515-7 black synthetic coating. 

 
D. The arched baffle wall shall be fabricated from PCS and shall be 

MIG welded to the inside of the treatment chamber with 
connections made at 180 degrees of each end.  Welds shall be 
coated with two coats of TPC-515-7 black synthetic coating. 

 
E. Lifting supports may be provided on the exterior of the Stormwater 

Treatment System in such a way as to allow the prevention of 
undue stress to critical components of the Stormwater Treatment 
System during loading, off-loading, and moving operations.  The 
lifting supports shall be constructed as an integral part of the 
treatment chamber. 

 
F. A concrete pad shall be required to support the manhole frame and 

cover.  When used in a traffic area the pad design shall be 
approved by a professional engineer and the calculations must be 
included in the submittal. 

 
G. The manufacturer, upon request, can supply anti-

floatation/buoyancy calculations.  In addition, typical drawings of 
the AquaShield™ Stormwater Treatment System with concrete anti-
floatation structures can also be provided.  Anti-floatation structure 
design and approval are ultimately the responsibility of the 
specifying engineer.  The contractor shall provide the anti-floatation 
structures. 
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INSTALLATION 

A. Excavation and Bedding 
The trench and trench bottom shall be constructed in accordance 
with ASTM A 798 Section 5, Trench Excavation, Section 6, 
Foundation, and Section 7, Bedding.  The PCS Swirl Concentrator 
shall be installed on a stable base consisting of at least 6-inches of 
fine, readily compacted soil or granular fill material, and compacted 
to 95% proctor density.  Bedding shall not contain stones retained 
on a 3-inch ring, frozen lumps, highly plastic clay, organic material, 
corrosive material, or other deleterious foreign materials.  All 
required safety precautions for Swirl Concentrator installation are 
the responsibility of the contractor and shall be per OSHA approved 
methods. 
 
B. Contractor 
The contractor shall be responsible for preparing the site for the 
system installation including, but not limited to, temporary shoring, 
excavation, cutting and removing pipe, new pipe, bedding, and 
compaction.  The contractor shall be responsible for furnishing the 
means to lift the system components off the delivery trucks.  The 
contractor shall be responsible for providing any concrete anti-
floatation/anti-creep restraints, anchors, collars, etc. with any 
straps or connection devices required.  The contractor shall be 
responsible for sealing the pipe connections to the Stormwater 
Treatment System, backfilling and furnishing all labor, tools, and 
materials needed. 

SUBMITTALS 

The contractor shall be provided with dimensional drawings; and when 
specified, utilize these drawings as the basis for preparation of shop 
drawings showing details for construction and reinforcing.  Shop 
drawings shall be annotated to indicate all materials to be used and all 
applicable standards for materials, required tests of materials, and 
design assumptions for structural analysis.  Shop drawings shall be 
prepared at a scale of not less than ¼ inch per foot.  One (1) hard 
copy of said shop drawings shall be submitted to the specifying 
engineer for review and approval. 
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QUALITY CONTROL INSPECTION 

A. Materials 
The quality of materials, the process of manufacturing, and the 
finished sections shall be subject to inspection by the specifying 
engineer.  Such inspection may be made at the place of 
construction, on the work site after delivery, or at both places.  The 
sections shall be subject to rejection at any time if material 
conditions fail to meet any of the specification requirements, even 
though sample sections may have been accepted as satisfactory at 
the place of manufacture.  Sections rejected after delivery to the 
site shall be marked for identification and shall be removed from 
the site at once.  All sections, which are damaged beyond repair 
after delivery will be rejected; and, if already installed, shall be 
repaired to the specifying engineer’s acceptance level, if permitted, 
or removed and replaced entirely at the contractor’s expense. 
 

B. Inspection 

All sections shall be inspected for general appearance, dimensions, 
soundness, etc. 
 

C. Defects 

Structural defects may be repaired (subject to the acceptance of 
the specifying engineer) after demonstration by the manufacturer 
that strong and permanent repairs will be made.  The specifying 
engineer, before final acceptance of the components, shall carefully 
inspect repairs. 
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Aqua-Swirl™ Specifications 

 
 
GENERAL 
 

This specification shall govern the performance, materials, and fabrication 
of the Stormwater Treatment Systems. 

 
SCOPE OF WORK 
 

The Aqua-Swirl™ Concentrator Stormwater Treatment System shall be 
provided by AquaShield™, Inc. 2733 Kanasita Drive, Suite 111, 
Chattanooga, TN 37343 (423-870-8888) and shall adhere to the following 
material and performance specifications at the specified design flows and 
storage capacities. 

 
MATERIALS 
 

A. The Stormwater Treatment System shall be made from high-
density polyethylene (HDPE) resins meeting the following 
requirements: 

 
1) HDPE Material – The HDPE material supplied under this 

specification shall be high density, high molecular weight as 
supplied by manufacturer.  The HDPE material shall conform 
to ASTM D 3350 with minimum cell classification values of 
345464C. 

 
2) PHYSICAL PROPERTIES OF HDPE COMPOUND 

a) Density - the density shall be no less than 0.955 g/cm3 as 
referenced in ASTM D 1505. 

b) Melt Index - the melt index shall be no greater than 0.15 
g/10 minutes when tested in accordance with ASTM D 
1238- Condition 190/2.16. 

c) Flex Modulus - flexural modulus shall be 110,000 to less 
than 160,000 psi as referenced in ASTM D 790. 

d) Tensile Strength at Yield - tensile strength shall be 3,000 
to less than 3,500 psi as referenced in ASTM D 638. 

e) Slow Crack Growth Resistance shall be greater than 100 
hours (PENT Test) as referenced in ASTM F 1473 or 
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greater than 5000 hours (ESCR) as referenced in ASTM D 
1693 (condition C). 

f) Hydrostatic Design Basis shall be 1,600 psi at 23 degrees 
C when tested in accordance with ASTM D 2837. 

g) Color – black with minimum 2% carbon black. 
 

B. REJECTION - The Stormwater Treatment System may be rejected 
for failure to meet any of the requirements of this specification. 

 
PERFORMANCE 
 

A. The Stormwater Treatment System shall include a ______ inch 
inner diameter (ID) circular hydrodynamic flow-through treatment 
chamber to treat the incoming water.  A tangential inlet shall be 
provided to induce a swirling flow pattern that will cause 
sedimentary solids to accumulate in the bottom center of the 
chamber in such a way as to prevent re-suspension of captured 
particles.  An arched baffle wall shall be provided in such a way as 
to prevent floatable liquid oils and solids from exiting the treatment 
chamber while enhancing the swirling action of the stormwater. 

 
B. The Stormwater Treatment System shall have a sediment storage 

capacity of ______ cubic feet and be capable of capturing ______ 
gallons of petroleum hydrocarbons.  The Stormwater Treatment 
System shall have a treatment capacity of ______ cubic feet per 
second (cfs).  The Stormwater Treatment System shall be capable 
of removing floating trash and debris, floatable oils, and 80% of 
total suspended solids from stormwater entering the treatment 
chamber. 

 
C. Service access to the Stormwater Treatment System shall be 

provided via 30-inch ID access riser(s) over the treatment chamber 
such that no confined space entry is required to perform routine 
inspection and maintenance functions. 

 
TREATMENT CHAMBER CONSTRUCTION 
 

A. The treatment chamber shall be constructed from solid wall high-
density polyethylene (HDPE) ASTM F 714 cell class 345464C.  For 
sizes above 63-inch OD, the treatment chamber shall be 
constructed from profile wall HDPE ASTM F 894 RSC 250 pipe or 
solid wall HDPE. 
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B. The bottom thickness of the treatment chamber will be determined 
in accordance with ASTM F 1759.  Calculations must be provided to 
justify the thickness of the bottom. 

 
C. The inlets and outlets shall be extrusion welded on the inside and 

outside of the structure using accepted welding methods. 
 

D. The arched baffle wall shall be constructed from HDPE and shall be 
extrusion welded to the interior of the treatment chamber using 
accepted welding methods. 

 
E. HDPE lifting supports may be provided on the exterior of the 

Stormwater Treatment System in such a way as to allow the 
prevention of undue stress to critical components of the 
Stormwater Treatment System during loading, off-loading and 
moving operations.  The lifting supports shall be constructed as an 
integral part of the treatment chamber and extrusion welded using 
accepted welding methods. 

 
F. Top of the treatment chamber shall be built to the requirements of 

the drawings.  Deep burial applications shall require a reinforced 
HDPE top. 

 
G. Reinforced concrete pads spanning the treatment chamber will be 

required with traffic rated frames and covers when the Stormwater 
Treatment System is used in traffic areas.  A professional engineer 
shall approve the design of the concrete pad and the calculations 
must be included in the submittal. 

 
H. The manufacturer upon request can supply anti-floatation/ 

buoyancy calculations.  In addition, typical drawings of the 
AquaShield™ Stormwater Treatment System with concrete anti-
floatation structures can also be provided.  Anti-floatation structure 
design and approval are ultimately the responsibility of the 
specifying engineer.  The contractor shall provide the anti-floatation 
structures. 

 
INSTALLATION 
 

A. Excavation and Bedding 
The trench and trench bottom shall be constructed in accordance 
with ASTM D 2321, Section 6, Trench Excavation, and Section 7, 
Installation.  The HDPE Stormwater Treatment System shall be 
installed on a stable base consisting of 12-inches of Class I stone 
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materials (angular, crushed stone or rock, crushed gravel; large 
void content, containing little or no fines) as defined by ASTM D 
2321, Section 5, Materials, and compacted to 95% proctor density.  
All required safety precautions for Stormwater Treatment System 
installation are the responsibility of the Contractor. 

 
B. Backfill Requirements 

Backfill materials shall be Class I or II stone materials (well graded 
gravels, gravelly sands; containing little or no fines) as defined by 
ASTM D 2321, Section 5, Materials and compacted to 90% proctor 
density.  Class I materials are preferred.  Backfill and bedding 
materials shall be free of debris.  Backfilling shall conform to ASTM 
F 1759, Section 4.2, “Design Assumptions”.  Backfill shall extend at 
least 2 feet beyond the edge of the Swirl Concentrator for the full 
height to sub-grade and extend laterally to undisturbed soils. 

 
C. Pipe Couplings 

Pipe couplings to and from the Stormwater Treatment System shall 
be Mar-Mac, Fernco®, Mission™, or equal type flexible boot with 
stainless steel tension bands.  A metal sheer guard shall be used to 
protect the flexible boot when available. 

 
DIVISION OF RESPONSIBILITY 
 

A. Stormwater Treatment System Manufacturer 
The Manufacturer shall be responsible for delivering the 
Stormwater Treatment System to the site.  The system includes the 
treatment chamber with debris baffle, inlet and outlet stub-outs, 
lifting supports, 30-inch ID service access riser(s) to grade with 
temporary cover, and manhole frame(s) and cover(s). 

 
B. Contractor 

The Contractor shall be responsible for preparing the site for the 
system installation including, but not limited to, temporary shoring, 
excavation, cutting and removing pipe, new pipe, bedding, and 
compaction.  The Contractor shall be responsible for furnishing the 
means to lift the system components off the delivery trucks.  The 
Contractor shall be responsible for providing any concrete anti-
floatation/anti-creep restraints, anchors, collars, etc. with any 
straps or connection devices required.  The Contractor shall be 
responsible for field cutting, if necessary, HDPE service access 
risers to grade.  The Contractor shall be responsible for sealing the 
pipe connections to the Stormwater Treatment System, backfilling 
and furnishing all labor, tools, and materials needed. 
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SUBMITTALS 
 

The Contractor shall be provided with dimensional drawings and, when 
specified, utilize these drawings as the basis for preparation of shop 
drawings showing details for construction and reinforcing.  Shop drawings 
shall be annotated to indicate all materials to be used and all applicable 
standards for materials, required tests of materials and design 
assumptions for structural analysis.  Shop drawings shall be prepared at a 
scale of not less than ¼ inch per foot.  One (1) hard copy of said shop 
drawings shall be submitted to the Specifying Engineer for review and 
approval. 

 
QUALITY CONTROL INSPECTION 
 

A. Materials 
The quality of materials, the process of manufacture, and the 
finished sections shall be subject to inspection by the Specifying 
Engineer.  Such inspection may be made at the place of 
manufacture, or on the work site after delivery, or at both places.  
The sections shall be subject to rejection at any time if material 
conditions fail to meet any of the specification requirements, even 
though sample sections may have been accepted as satisfactory at 
the place of manufacture.  Sections rejected after delivery to the 
site shall be marked for identification and shall be removed from 
the site at once.  All sections, which are damaged beyond repair 
after delivery will be rejected and, if already installed, shall be 
repaired to the Specifying Engineer’s acceptance level, if permitted, 
or removed and replaced, entirely at the Contractor's expense. 

 
B. Inspection 

All sections shall be inspected for general appearance, dimensions, 
soundness, etc. 

 
C. Defects 

Structural defects may be repaired, subject to the acceptance of 
the Specifying Engineer, after demonstration by the manufacturer 
that strong and permanent repairs will be made.  The Specifying 
Engineer before final acceptance of the components shall carefully 
inspect repairs. 
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Floatable debris in the Aqua-Swirl®  

 

Aqua-Swirl® Stormwater Treatment System 
 
The Aqua-Swirl® Stormwater Treatment System (Aqua-Swirl®) is a vortex-type hydrodynamic 
separator designed and supplied by AquaShieldTM, Inc. (AquaShieldTM). Aqua-Swirl® 
technology removes pollutants including suspended solids, debris, floatables and free-floating oil 
from stormwater runoff. Both treatment and storage are accomplished in the single swirl 
chamber without the use of multiple or hidden, blind access chambers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aqua-Swirl® Stormwater Treatment System 
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Custom designed AS-9 Twin Aqua-Swirl®  

 

 
System Operation 

 
The treatment operation begins when stormwater enters the Aqua-Swirl® through a tangential 
inlet pipe that produces a circular (or vortex) flow pattern that causes contaminates to settle to 
the base of the unit. Since stormwater flow is intermittent by nature, the Aqua-Swirl® retains 
water between storm events providing both dynamic and quiescent settling of solids. The 
dynamic settling occurs during each storm event while the quiescent settling takes place between 
successive storms. A combination of gravitational and hydrodynamic drag forces encourages the 
solids to drop out of the flow and migrate to the center of the chamber where velocities are the 
lowest.  
 
The treated flow then exits the Aqua-Swirl® behind the arched outer baffle. The top of the baffle 
is sealed across the treatment channel, thereby eliminating floatable pollutants from escaping the 
system. A vent pipe is extended up the riser to expose the backside of the baffle to atmospheric 
conditions, preventing a siphon from forming at the bottom of the baffle. 
 

 
Custom Applications 

 
 
The Aqua-Swirl® system can be modified to fit a variety of purposes in the field, and the angles 
for inlet and outlet lines can be modified to fit most applications. The photo below demonstrates 
the flexibility of Aqua-Swirl® installations using a “twin” configuration in order to double the 
water quality treatment capacity. Two Aqua-Swirl® units were placed side by side in order to 
treat a high volume of water while occupying a small amount of space.  
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Retrofit Applications 

 
The Aqua-Swirl® system is designed so that it can easily be used for retrofit applications. With 
the invert of the inlet and outlet pipe at the same elevation, the Aqua-Swirl® can easily be 
connected directly to the existing storm conveyance drainage system. Furthermore, because of 
the lightweight nature and small footprint of the Aqua-Swirl®, existing infrastructure utilities 
(i.e., wires, poles, trees) would be unaffected by installation. 
 

 
 
Aqua-Swirl® System Maintenance 

 
The long term performance of any stormwater treatment structure, including manufactured or 
land based systems, depends on a consistent maintenance plan. Inspection and maintenance 
functions are simple and easy for the Aqua-Swirl® allowing all inspections to be performed from 
the surface.  
 
It is important that a routine inspection and maintenance program be established for each unit 
based on: (a) the volume or load of the contaminants of concern, (b) the frequency of releases of 
contaminants at the facility or location, and (c) the nature of the area being drained. 
 
In order to ensure that our systems are being maintained properly, AquaShieldTM offers a 
maintenance solution to all of our customers. We will arrange to have maintenance performed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aqua-Swirl® manhole cover 
 
 
 

 

 

 

 



© AquaShieldTM, Inc. 2016. All rights reserved. 
 

 
Inspection 

 
The Aqua-Swirl® can be inspected from the surface, eliminating the need to enter the system to 
determine when cleanout should be performed. In most cases, AquaShieldTM recommends a 
quarterly inspection for the first year of operation to develop an appropriate schedule of 
maintenance. Based on experience of the system’s first year in operation, we recommend that the 
inspection schedule be revised to reflect the site-specific conditions encountered. Typically, the 
inspection schedule for subsequent years is reduced to semi-annual inspection. 
 
 

 
Maintenance 

 
The Aqua-Swirl® has been designed to minimize and simplify the inspection and maintenance 
process. The single chamber system can be inspected and maintained entirely from the surface 
thereby eliminating the need for confined space entry. Furthermore, the entire structure 
(specifically, the floor) is accessible for visual inspection from the surface. There are no areas of 
the structure that are blocked from visual inspection or periodic cleaning. Inspection of any free-
floating oil and floatable debris can be directly observed and maintained through the manhole 
access provided directly over the swirl chamber. 
 
Aqua-Swirl® Inspection Procedure 
 
To inspect the Aqua-Swirl®, a hook is typically needed to remove the manhole cover. 
AquaShieldTM provides a customized manhole cover with our distinctive logo to make it easy for 
maintenance crews to locate the system in the field. We also provide a permanent metal 
information plate affixed inside the access riser which provides our contact information, the 
Aqua-Swirl® model size, and serial number. 
 
The only tools needed to inspect the Aqua-Swirl® system are a flashlight and a measuring device 
such as a stadia rod or pole. Given the easy and direct accessibility provided, floating oil and 
debris can be observed directly from the surface. Sediment depths can easily be determined by 
lowering a measuring device to the top of the sediment pile and to the surface of the water.  
 
It should be noted that in order to avoid underestimating the volume of sediment in the chamber, 
the measuring device must be carefully lowered to the top of the sediment pile. Keep in mind 
that the finer sediment at the top of the pile may offer less resistance to the measuring device 
than the larger particles which typically occur deeper within the sediment pile.  
 
The Aqua-Swirl® design allows for the sediment to accumulate in a semi-conical fashion as 
illustrated below. That is, the depth to sediment as measured below the water surface may be less 
in the center of the swirl chamber; and likewise, may be greater at the edges of the swirl 
chamber. 
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Sediment inspection using a stadia rod  

Maximum recommended sediment depth prior to cleanout 
is 14 inches for all Aqua-Swirl® models  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Aqua-Swirl® Cleanout Procedure 
 
Cleaning the Aqua-Swirl® is simple and quick. Free-floating oil and floatable debris can be 
observed and removed directly through the 30-inch service access riser provided. A vacuum 
truck is typically used to remove the accumulated sediment and debris. An advantage of the 
Aqua-Swirl® design is that the entire sediment storage area can be reached with a vacuum hose 

42-48” 

14” 
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Vacuum (vactor) truck quickly cleans the single open access swirl chamber 

from the surface reaching all the sides. Since there are no multiple or limited (blind) access 
chambers in the Aqua-Swirl®, there are no restrictions to impede on-site maintenance tasks. 

Disposal of Recovered Materials  
 
AquaShieldTM recommends that all maintenance activities be performed in accordance with 
appropriate health and safety practices for the tasks and equipment being used. AquaShieldTM 
also recommends that all materials removed from the Aqua-Swirl® and any external structures 
(e.g, bypass features) be handled and disposed in full accordance with any applicable local and 
state requirements.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Aqua-Swirl

®
 Inspection and Maintenance Work Sheets  

on following pages 
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Aqua-Swirl® Inspection and Maintenance Manual 
Work Sheets 

 
SITE and OWNER INFORMATION 

 
Site Name:             
 
Site Location:             
 
Date:            Time:     
 
Inspector Name:            
 
Inspector Company:          Phone #:      
 
Owner Name:             
 
Owner Address:            
 
Owner Phone #:            Emergency Phone #:     
 

INSPECTIONS 
 

I. Floatable Debris and Oil 
 

1. Remove manhole lid to expose liquid surface of the Aqua-Swirl®. 
2. Remove floatable debris with basket or net if any present. 
3. If oil is present, measure its depth. Clean liquids from system if one half (½) inch or more 

oil is present.  
 
Note: Water in Aqua-Swirl® can appear black and similar to oil due to the dark body of 
the surrounding structure. Oil may appear darker than water in the system and is usually 
accompanied by oil stained debris (e.g. Styrofoam, etc.). The depth of oil can be 
measured with an oil/water interface probe, a stadia rod with water finding paste, a 
coliwasa, or collect a representative sample with a jar attached to a rod. 
 

II. Sediment Accumulation 
 

1. Lower measuring device (e.g. stadia rod) into swirl chamber through service access 
provided until top of sediment pile is reached.  

2. Record distance to top of sediment pile from top of standing water:    
inches. 

3. Maximum recommended sediment depth prior to cleanout is 14 inches for all models. 
Consult system shop drawing for treatment chamber depth as measured from the inlet 
pipe invert to base of the unit. 
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III. Diversion Structures (External Bypass Features) 
 
If a diversion (external bypass) configuration is present, it should be inspected as follows: 
 

1. Inspect weir or other bypass feature for structural decay or damage. Weirs are more 
susceptible to damage than off-set piping and should be checked to confirm that they are 
not crumbling (concrete or brick) or decaying (steel). 

2. Inspect diversion structure and bypass piping for signs of structural damage or blockage 
from debris or sediment accumulation. 

3. When feasible, measure elevations on diversion weir or piping to ensure it is consistent 
with site plan designs. 

4. Inspect downstream (convergence) structure(s) for sign of blockage or structural failure 
as noted above. 

 
CLEANING 

 
Schedule cleaning with local vactor company or AquaShieldTM to remove sediment, oil and other 
floatable pollutants. The captured material generally does not require special treatment or 
handling for disposal. Site-specific conditions or the presence of known contaminants may 
necessitate that appropriate actions be taken to clean and dispose of materials captured and 
retained by the Aqua-Swirl®. All cleaning activities should be performed in accordance with 
property health and safety procedures.  
 
AquaShieldTM always recommends that all materials removed from the Aqua-Swirl® during the 
maintenance process be handled and disposed in accordance with local and state environmental 
or other regulatory requirements. 
 

MAINTENANCE SCHEDULE 
 

I. During Construction 
 
Inspect the Aqua-Swirl® every three (3) months and clean the system as needed. The 
Aqua-Swirl® should be inspected and cleaned at the end of construction regardless of 
whether it has reached its maintenance trigger. 
 

II. First Year Post-Construction 
 
Inspect the Aqua-Swirl® every three (3) months and clean the system as needed.  
 
Inspect and clean the system once annually regardless of whether it has reached its 
sediment or floatable pollutant storage capacity. 
 

III. Second and Subsequent Years Post-Construction 
 

If the Aqua-Swirl® did not reach full sediment or floatable pollutant capacity in the First 
Year Post-Construction period, the system can be inspected and cleaned once annually. 
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If the Aqua-Swirl® reached full sediment or floatable pollutant capacity in less than 12 
months in the First Year Post-Construction period, the system should be inspected once 
every six (6) months and cleaned as needed. The Aqua-Swirl® should be cleaned annually 
regardless of whether it reaches its sediment or floatable pollutant capacity. 
 

IV. Bypass Structures 
 

Bypass structures should be inspected whenever the Aqua-Swirl® is inspected. 
Maintenance should be performed on bypass structures as needed. 
 

MAINTENANCE COMPANY INFORMATION 
 
 
Company Name:            
 
Street Address:            
 
City:       State/Prov.:   Zip/Postal Code:    
 
Contact:         Title:      
 
Office Phone:       Cell Phone:       
 

ACTIVITY LOG 
 
Date of Cleaning:       (Next inspection should be 3 months from  
         this data for first year). 
 
Time of Cleaning: Start:      End:      
 
Date of Next Inspection:     
 
Floatable debris present: Yes  No  
 
 Notes:             
 

             
 

             
 
Oil present: Yes  No Oil depth (inches):       
 Measurement method and notes:         
 

             
 

             
 

STRUCTURAL CONDITIONS and OBSERVATIONS 
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Structural damage: Yes No Where:         
 
Structural wear: Yes No Where:         
 
Odors present:  Yes No Describe:         
 
Clogging: Yes No Describe:          
 
Other Observations:            
 
              
 
              
 

NOTES 
 

Additional Comments and/or Actions To Be Taken Time Frame 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
ATTACHMENTS 

 
 

 Attach site plan showing Aqua-Swirl® location. 
 

 Attach detail drawing showing Aqua-Swirl® dimensions and model number. 
 

 If a diversion configuration is used, attach details showing basic design and elevations 
(where feasible). 
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Aqua-Swirl®  
 

TABULAR MAINTENANCE SCHEDULE 
 

Date Construction Started:       
 
Date Construction Ended:       
 

During Construction 
 

 Month 
Activity 1 2 3 4 5 6 7 8 9 10 11 12 

Inspect and Clean  
as needed   X   X   X   X 

Inspect Bypass and 
maintain as needed   X   X   X   X 

Clean System*            X* 
* The Aqua-Swirl® should be cleaned once a year regardless of whether it has reached full pollutant storage 
capacity. In addition, the system should be cleaned at the end of construction regardless of whether it has reach full 
pollutant storage capacity. 
 
 

First Year Post-Construction 
 

 Month 
Activity 1 2 3 4 5 6 7 8 9 10 11 12 

Inspect and Clean  
as needed   X   X   X   X 

Inspect Bypass and 
maintain as needed   X   X   X   X 

Clean System*            X* 
* The Aqua-Swirl® should be cleaned once a year regardless of whether it has reached full pollutant storage 
capacity.  
 
 

Second and Subsequent Years Post-Construction 
 

 Month 
Activity 1 2 3 4 5 6 7 8 9 10 11 12 

Inspect and Clean  
as needed            X* 

Inspect Bypass, 
maintain as needed            X* 

Clean System*            X* 
* If the Aqua-Swirl® did not reach full sediment or floatable pollutant capacity in the First Year Post-Construction 
period, the system can be inspected and cleaned once annually. 
 
If the Aqua-Swirl® reached full sediment or floatable pollutant capacity in less than 12 months in the First Year 
Post-Construction period, the system should be inspected once every six (6) months or more frequently if past 
history warrants, and cleaned as needed. The Aqua-Swirl® should be cleaned annually regardless of whether it 
reaches its full sediment or floatable pollutant capacity. 
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W:\Limited Warranty\AquaShield - Limited Warranty 8-12.docx           August 6, 2012 

 
 
 

LIMITED WARRANTY 
 

WARRANTY:  AquaShield, Inc., warrants its products against failure due to improper 
workmanship or defective materials, for a period of twelve (12) months from delivery date; 
provided, however, that AquaShield, Inc.’s, liability shall be limited to the least of the following:  
(1) the cost to repair such product; (2) the cost to replace the product; or (3) the purchase price of 
the product.  If the product is replaced, such replacement shall be F.O.B. point of manufacture 
with freight allowed.  In no case shall the cost of dismantling or installation be covered.  In no 
event shall AquaShield, Inc., be liable for any other damages, including, but  not limited to, 
consequential or incidental damages or loss of income.  AquaShield, Inc., makes no warranty 
express or implied as to the merchantablity or fitness for any particular purpose of the property 
sold subject to this Limited Warranty.  
 
Except as expressed in this section, AquaShield, Inc., makes no warranties, express or implied.  
AquaShield, Inc.’s liability shall be limited to the warranties expressed herein, and AquaShield, 
Inc., shall not be liable for any direct or consequential damages, including loss of use, which 
customers may suffer. 
 
This Limited Warranty shall not apply to any products which are abused or misused.  
 
Independent Sales Agent is not and cannot represent itself as an employee of AquaShield, Inc., 
and shall not make any representations or warranties on behalf of AquaShield, Inc.  Independent 
Sales Agent will not assume or create any obligation on behalf of AquaShield, Inc., other than as 
evidenced by this Limited Warranty.   
 
This Limited Warranty shall be construed and interpreted in accordance with the laws of the  
State of Tennessee, and any claim or cause of action relating to any of AquaShield’s products or 
installations shall be brought in a state of federal court in Hamilton County, Tennessee, and the 
parties agree that the exclusive venue for any such action shall be in said courts. 
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Aqua-Swirl
®
 Model AS-3 Trash Retention Testing 

The purpose of this report is to provide documentation of laboratory testing methodologies and 

results of trash retention testing for the AquaShield
TM

, Inc. (AquaShield
TM

) Aqua-Swirl
®
 

Stormwater Treatment System. A full scale, commercially available Aqua-Swirl
®
 Model AS-3s 

was tested in the presence of an independent observer to assess its capability of retaining gross 

solids (trash) commonly found in stormwater runoff. Results of this testing program confirm that 

the Aqua-Swirl
®
 qualifies as a full-capture device under the California Trash TMDL. 

1.0 TEST UNIT DESCRIPTION 

1.1 General Information 

Aqua-Swirl
®
 technology is well known in the stormwater community for its ability to remove 

suspended sediment. The prestigious New Jersey Corporation for Advanced Technology 

(NJCAT) has verified Aqua-Swirl
®
 technology in both laboratory and field (TARP Tier II) 

testing programs. In addition, the Aqua-Swirl
®
 has been issued both Laboratory Certification and 

Field Test Certification by the New Jersey Department of Environmental Protection (NJDEP).  

The Aqua-Swirl
®
 Model AS-3s system relies on a combination of vortex-type hydrodynamic 

separation processes and an internal screen. A drawing of the AS-3s test unit is shown below in 

Figure 1 which includes a depiction of the flow path through the system. This test unit is 

constructed of polymer coated steel (PCS) that includes a 2.3 square foot open area trash 

retention screen to prevent material 5,000 microns (5.0 mm) and greater in size from escaping 

the device. The top of the AS-3s was open to facilitate testing. Note that, due to laboratory 

constraints, the test unit utilized a 2.3 square foot open area trash screen. Production AS-3s 

employ a 5.0 square foot open area screen to maintain the maximum tested screen open area 

loading rate of 195 gallons per minute per square foot at MTFR. All other production models are 

scaled accordingly. 

Aqua-Swirl
®
 models are based on vortex-type hydrodynamic separation technology that provides 

for the removal of suspended sediment, trash (including neutrally buoyant material) and free-

floating oil using a single cylindrical chamber for both treatment and storage of captured 

material. The decreasing flow rate in the swirl chamber causes suspended non-buoyant material 

to fall out of suspension and settle to the bottom of the chamber. The tested Aqua-Swirl
®
 design 

incorporated a 2.3 square foot open area, 4,700 micron (4.7 mm) perforated screen. 4.7 mm is the 

maximum opening size for production system screens. The trash retention screen is affixed to the 

base of the arched baffle and extends vertically below the baffle. The base of the screen is 

capped horizontally and attaches to the wall of the swirl chamber to prevent trash material from 

escaping behind the baffle. Floatables are captured and retained on the inlet side of the arched 

baffle. Additional resources for the Aqua-Swirl
®
 are available at http://www.aquashieldinc.com/-

aqua-swirl-resources.html.  

http://www.aquashieldinc.com/-aqua-swirl-resources.html


Figure 1
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1.2 Mode of Operation 

Operation begins when stormwater enters the Aqua-Swirl
®
 through a tangential inlet pipe which 

produces a circular swirl (or vortex) flow pattern (Figure 1). Dynamic settling of material occurs 

within the swirl chamber during each storm event while quiescent settling takes place between 

storms. A combination of gravitational and hydrodynamic drag forces encourages the solids to 

drop out of the flow and migrate to the center of the swirl chamber where velocities are the 

lowest.  

Water exits the Aqua-Swirl
®
 by flowing through the trash screen perforations and then upward 

and behind the arched baffle. All water must flow through the trash screen in order to exit the 

device. The top of the baffle is sealed across the top of the area behind the baffle (effluent 

treatment channel). A vent pipe is extended up the riser to expose the back side of the baffle to 

atmospheric conditions thereby preventing a siphon from forming at the bottom of the baffle.  

1.3 Inspection and Maintenance  

Routine visual inspections are recommended to ensure that an Aqua-Swirl
®

 facility provides 

effective functionality. Cleanout of accumulated material is necessary when trash and oil covers 

the majority of the water surface area such as that shown below in Figure 2 taken from an active 

Aqua-Swirl
®
 facility. Captured material contents may vary for each maintenance cycle which 

can include large polyethylene bottles, styrofoam cups and other large debris as depicted below. 

 

 

 

 

 

 

 

 

 

 

Figure 2. Example of captured trash in an active Aqua-Swirl
®
 site. 
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A vacuum truck is used to remove the accumulated materials through the open access manhole. 

Larger Aqua-Swirl
®
 models utilize two manholes to ensure that the entire treatment and storage 

areas can be thoroughly cleaned. All maintenance activities can be performed from the surface 

without entry to the system. AquaShield
TM

 recommends quarterly inspections and annual 

cleanout events; however, site conditions will ultimately dictate those event cycles. An Aqua-

Swirl
®
 Inspection & Maintenance Manual is provided for all site installations. The manual is also 

available at http://www.aquashieldinc.com/-aqua-swirl-resources.html. The manual describes the 

technology and cleaning methods, and includes log sheets to document facility conditions and 

operational activities. 

2.0 TEST LOOP  

The test loop is a recirculation system designed to provide metered flow. Figure 3 is an 

illustration of the test loop. A 10 hp pump draws tap water from a supply tank whereby influent 

piping is routed to the AS-3s test unit. Effluent piping from the AS-3s leads back to a separate 

2,700 gallon water supply tank.  

2.1 Flow 

Inflow to the AS-3s test unit uses a factory calibrated Badger M-2000 flow meter. A 1-micron 

filter assembly manufactured by Filtra Systems, Model # FSSB-080808CSVR2, Option B is used 

to ensure that clean water is entering the test unit. A polyethylene 1 mm mesh opening net was 

placed over the opening of the effluent pipe where water discharges into the water supply tank 

(Figure 4). The purpose of the net was to catch trash material in the event that such material 

escaped the test unit. 

 
Figure 4. Net at effluent pipe discharge. 

 

http://www.aquashieldinc.com/-aqua-swirl-resources.html
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3.0 TRASH DESCRIPTION 

3.1 Trash Composition 

A composition of simulated trash was prepared by AquaShield
TM

 for this testing program. The 

types of trash material and number of pieces associated with each of the three performance runs 

are listed below in Table 1. Given the absence of a commercially available gross solids test 

material, a test composition was fundamentally based on a trash specification cited in the report 

titled “Laboratory Testing of Gross Solids Removal Devices“ prepared for CALTRANS by 

Bassam A. Younis, Professor, Department of Civil and Environmental Engineering, UC Davis, 

May 2005, Report #CTSW-RT-05-73-18.1. 

Table 1. Simulated Trash Composition 

Type of Material 
Number of Pieces 

Run 1 

Number of Pieces 

Run 2 

Number of Pieces 

Run 3 

Shredded cardboard 35 70 105 

Cigarette butts 250 500 750 

Cloth strips 20 40 60 

Aluminum foil (balls) 10 20 30 

Aluminum foil (strips) 15 30 45 

Plastic film strips 30 60 90 

Chopped plastic 40 80 120 

Styrofoam peanuts 75 150 225 

Wooden popsicle sticks 56 112 168 

Shredded paper 100 200 300 

 

3.2 Trash Loading 

Trash material listed in Table 1 was preloaded into the AS-3s prior to initiating flow for each of 

the three performance runs. The material was contained in three separate 0.67 cubic foot 

containers (5 gallon buckets) to facilitate the loading process. Trash was loaded directly into the 

standing water of the treatment area (influent side of arched baffle and screen) for each of the 

three consecutive trash retention test runs. The static water level in the unit corresponds to the 

invert elevations of both the influent and effluent piping. Test runs were performed on a 

cumulative trash loading basis. That is, the second performance run included the trash volume 

from the first run as well as a second addition of the trash test material. Likewise, the third run 

included a third addition of trash material such that the previously retained material from both 

runs 1 and 2 were included in run 3. 
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4.0 TRASH RETENTION TESTING 

A total of three trash retention test runs were performed at three different screen loading  rates 

(gpm/ft
2
 open area) under the direct observation of an independent observer representing AIRL, 

Inc. of Cleveland, Tennessee (http://www.airlonline.com/). AIRL holds a number of industry, 

state and federal certifications for analytical testing. A copy of the AIRL report for this trash 

retention testing program is attached hereto.  

4.1 Retention Run 1 at 42 gpm/ft
2
 

Prior to initiating retention run 1, the contents of the first 0.67 cubic feet of trash material was 

poured into the AS-3s and stirred to achieve a reasonably even distribution of the material across 

the treatment area of the swirl chamber (Figure 5). The pump was then activated and ramped up 

to 42 gpm/ft
2
 of screen open area. Run 1was 15 minutes in duration. At the conclusion of the test 

run period the pump was deactivated and circulation within the swirl chamber came to a stop. No 

trash was observed in the effluent during the flow period nor was trash captured in the discharge 

net. The 2,700 gallon water tank contained no trash material. 

 
Figure 5. Trash material preloading for run 1. 

4.2 Retention Run 2 at 104 gpm/ft
2
 

Once all residual flow from run 1 ended a second 0.67 cubic feet of trash material was added to 

the swirl chamber and stirred as described above (Figure 6). It was noted by this time that cloth 

strips, foil, many paper strips and a number of cigarette butts had accumulated at the base of the 

swirl chamber as reported by AIRL. There was still some floatables present in the swirl chamber. 

Flow was ramped up to 104 gpm/ft
2
 for the second retention run. Flow was stopped after 15 

http://www.airlonline.com/
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minutes and circulation came to an end. Again, no trash was observed in the effluent during the 

flow period, nor was trash observed in the discharge net or water supply tank. 

Figure 6. Trash material preloading for run 2. 

4.3 Retention Run 3 at 195 gpm/ft
2
 

After the residual circulation flow following run 2 came to an end, the third 0.67 cubic feet of 

trash material was added to the swirl chamber and stirred (Figure 7). Flow was ramped up to 195 

gpm/ft
2
 open area and another 15 minute flow period was conducted. No trash was observed in

the effluent, the discharge net or the water tank. 
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Figure 7. Trash material preloading for run 3. 

 

 

4.4 Trash Inventory 

At the conclusion of the third retention run the AS-3s was drained of water and the trash material 

that had been added to the test unit was inventoried and compared to the pre-test inventory of the 

total trash material. Figure 8 displays the post-testing trash material arranged according to 

material type. The trash inventory was identical for the pre-test and post-test material; thus, 

100% of the trash that was added to the AS-3 was retained during the three performance runs. 
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Figure 8. Inventory of post-testing trash material arranged according to material type. 

5.0 CONCLUSION 

Testing was performed at the AquaShield
TM

 laboratory facility to document the trash retention

capability of a full scale, commercially available Aqua-Swirl
®
 Model AS-3s. All testing was

performed under the direction of an independent observer. In addition to the standard AS-3 

configuration, the AS-3s test unit utilized a trash retention screen having an array of 4.7 mm 

diameter (maximum for production Aqua-Swirl
®
s) perforations. The screen extends below the

inner arched baffle and is capped at the bottom to prevent trash from escaping the unit.  

Three trash retention test runs of 15 minutes each (total of 45 minutes) were conducted at loading 

rates ranging from approximately 42 gpm/ft
2
 to 195 gpm/ft

2
 of screen open area. The simulated 

trash material contained a variety of materials commonly found in stormwater runoff including 

cardboard, cigarette butts, cloth, aluminum foil, plastic, styrofoam, popsicle sticks and paper.  

This testing program demonstrated that the Aqua-Swirl
®
 Model AS-3s using the trash retention

screen achieved full trash capture and qualifies as a full-capture device under the California 

Trash TMDL. 

All Aqua-Swirl
®
 systems are designed according to site-specific conditions such that the design

treatment capacity is not less than the peak flow resulting from a one-year, one-hour storm in the 

sub-drainage area. An Aqua-Swirl
®
 sizing chart is shown below in Table 2.

Table 2. Aqua-Swirl
®
 Sizing Chart
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Model 

Diameter 

(ft) 

Treatment 

Capacity 

(cfs) 

Screen Open 

Area (ft²) 

AS-2 2.5 1.1 2.5 

AS-3 3.5 2.1 5.0 

AS-4 4.5 3.5 8.3 

AS-5 5 4.4 10.1 

AS-6 6 6.3 14.6 

AS-7 7 8.6 19.7 

AS-8 8 11.2 25.7 

AS-9 9 14.2 33.1 

AS-10 10 17.5 40.7 

AS-11 11 21.2 49.1 

AS-12 12 25.2 58.2 

AS-13 13 29.6 68.0 

AS-XX Custom 

6.0 APPLICANT PROFILE 

AquaShield
TM

, Inc. manufactures stormwater treatment systems used worldwide to protect

sensitive receiving waters from the harmful effects of stormwater. The commitment of 

AquaShield
TM

 to provide quality environmental solutions began in the early 1980s with its

founder solving surface water and groundwater contaminant issues at industrial and commercial 

facilities through his previously owned environmental consulting/contracting companies. The 

first product was a catch basin insert introduced in 1997. Subsequently, a stormwater filtration 

system was introduced in 1999. Early in 2000, AquaShield
TM

 formed its corporate headquarters

in Chattanooga, Tennessee and began its campaign as the vanguard for treatment of stormwater 

and industrial runoff for both domestic and international markets. Recognition of the increasing 

compliance standards for waterborne pollutants set AquaShield
TM

 apart in a fast growing

industry. AquaShield
TM

 received patents for treatment systems that integrated hydrodynamic

swirl separation technology for pretreatment with high flow filtration technology in a single 

device. In 2001, the patented standalone Aqua-Swirl
®
 hydrodynamic swirl concentrator was

introduced to meet the increasing requests for primary pollutant removal of sediment and 

floatable debris and oils.  

AquaShield
TM

 offers essential alternatives for treating stormwater and industrial runoff:  the

Aqua-Swirl
®
, the Aqua-Filter

TM
 and the Aqua-Guardian

TM
. Other derivatives of these core

products have been adapted for customers needing further enhanced water treatment. These 

products distinguish themselves from other systems with their high performance, lightweight 

http://www.aquashieldinc.com/
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construction material, providing unmatched flexibility and adaptation to site-specific conditions. 

The Aqua-Swirl
®
 and Aqua-Filter

TM
 are available in both high density polyethylene (HDPE) and 

Polymer Coated Steel (PCS). Each product arrives at the project job site completely assembled 

and ready for installation. Leak tests are performed for every structure prior to shipment to 

ensure the product’s integrity. A limited one year warranty applies to all AquaShield
TM

 products. 

Comprehensive information about AquaShield
TM

 and our products is available at 

www.aquashieldinc.com.  

 

 

 

Attachment: AIRL Report (1 page)  



A. I. R. L. Inc.
1550 37tr' Street, NE, Cleveland, TN 37312

Phone: (423) 476-7766 or Fax: (423) 476-1714

Customer: AquaShield, Inc.
Reference Laboratory ID: 01127117 California Trash Test Observation

Case Narrative:
0ll27l17 I anived at AquaShield Laboratory at 8:30am, to observe filtration testing of trash.

I first observed that trash loads were in three different five gallon buckets each containing counts

as follows:
Shredded cardboard-3 5pcs.

Cigarette butts-250pcs.
Cloth strips-20pcs.
Aluminum foil-10 balls, 15 strips
Plastic film strips-30pcs.
Chopped plastic-40pcs.
Styrofoam peanuts-75pcs.
Wooden Popsicle sticks-5 6pcs.

Shredded paper-100pcs

As testing began a five gallon bucket of trash was emptied and stirred into Aqua'Swirl, a flow of
96gpm +/- was obtained. Flow was maintained for fifteen minutes. After the fifteen minute

inteival flow was stopped and circulation ended. At this time second load of trash was stirred

into Aqua-Swirl and flow re-adjusted to 24}gpmand ran for another fifteen minutes. It was

noted that atthis time cloth strips and foil as well as paper strips and some cigarette butts were

obtained on the filter, After this fifteen minute interval the flow was stopped again and

circulation ended. When all trash and water became still the third load of trash was mixed into

the Aqua-Swirl. Flow was then adjusted to 449gpm+l- and ran for a third fifteen minute interval.

After the third and final run Aqua-Swirl was drained and trash was then counted to calculate

retention.
All trash introduced into the Aqua-Swirl was retained by the filter, I00% retention of trash was

achieved.

Pictures of testing observations are attached.

Thank You,
Sheny Williqprs,,A, I,R. L

1* l,tt'*
"sr u

aA^aC p-".d-.., ,.qrit"d by the Method(s) were followed unless otherwise noted. Performance and acceptance

standards for required QRlqc-pto.edures were achieved unless otherwise noted. No significant modifications have

been made to the MethoO(t. I ittest that, based upon my inquiry of those individuals immediately responsible for

reviewing the informatiorr, ih. material contained in this report is, to the best of my knowledge and belief, accurate

and complete.

These results relate only to the items tested. This report shall not be reproduced except in full and with permission of

this laboratory, The laboratory retains sole ownership of data until full reimbursement has been made.
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