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Introduction and Purpose of Report

Stormwater BMPS

Subsurface Sand Filter

Description

A Subsurface Sand Filter is designed to capture and temporarily store the water quality storm runoff volume
in subsurface HDPE chambers and pass it through a sand media layer. In areas of shallow water tables,
poorly draining soils, or shallow bedrock, the media is lined with an impermeable membrane and the
filtered runoff is collected by an underdrain. This treated runoff is then discharged downgradient. High flow
runoff to a sand filter typically bypasses the device entirely. Sand filters are not intended to have permanent
pools and should drain within 24 hours.

The stormwater design for this development includes the following subsurface sand filter:
SF-1:

Location: North End of the Site.

Subwatershed Treated: Subarea PR-1

Lined or Unlined: Lined

Pretreatment: Deep Sump Catch Basins

Discharge Location: Structure MH-2

Description: 33 ADS SC-740 chambers above 12-inches of sand media.

Required Maintenance

Subsurface sand filters shall be inspected following at least the first two precipitation events of at least 1.0
inch to ensure that the system is functioning properly. Thereafter, a filter should be inspected at least
annually after storm events of greater than or equal to the 1-year, 24hour Type |l precipitation event (2.8
inches). These maintenance objectives are focused on preserving the hydraulic and removal efficiency and
maintaining the structural integrity and include the following:

1. Chambers should be inspected for the presence of transported sediments. Should the average depth
of sediments exceed 1-inch, all sediments shall be removed using a vacuum truck via the inspection
ports. The presence of excessive sediments shall indicate a failure of the system installation. A RI
licensed Professional Engineer shall be consulted to determine a corrective course of action.

The following maintenance tasks shall be completed on an annual basis.

1. Silt/sediment shall be removed from the sand filter bed annually, when accumulation exceeds one
inch, or when the filtering capacity of the device diminishes substantially. This material shall be
disposed of in accordance with all applicable regulations.



2. If standing water is observed more than 48 hours after a storm event, the system must be excavated
and then the top six (6) inches of sand shall be removed and replaced in kind. If discolored or
contaminated material is found below this removed material, then that material shall also be
removed and replaced in kind until all contaminated sand has been removed from the filter media.
The sand shall be disposed of in accordance with all applicable regulations. The system shall then be
reconstructed according to the original design plans.

Conveyance Structures (including pipes and storm structures)

Description

Conveyance structures include all man made subsurface structures which collect and convey stormwater
surface runoff across the site, typically to stormwater treatment or control devices. These structures include
catch basins, curb inlets, drain manholes, culverts, and pipes. These structures are typically made of
concrete or high density plastics. In smaller scale projects, these conveyance structures consist of roof
leaders and downspouts.

Required Maintenance:

All conveyance structures are to be inspected at least three times in the first six months of operation.
Additionally, these structures shall be inspected quarterly (four times a year). The inspection objectives are
as follows:

1. Any structural faults shall be repaired as necessary for proper function.

2. Pipes and roof runoff conveyances such as gutters and downspouts shall be clean and free of
obstructions that reduce flow.

3. Avregistered professional engineer shall be consulted if necessary to determine whether a structure
has been compromised.

4. Catch basin sumps shall be cleaned annually and whenever the depth of the sediment is greater
than or equal to half the sump depth.

Contech Cascade Separator

Description

The Cascade Separator is a pre-treatment or retrofit device that captures both TSS and free oil (TPH) from
stormwater runoff as described in Stormwater Rule 250-RICR-150-10-8.31. It is a vertically oriented
cylindrical structure manufactured from pre-cast reinforced concrete and fiber reinforced plastic, designed
to remove trash, hydrocarbons, and sediment from stormwater. This product was developed by Contech
Engineered Solutions, LLC. The Cascade Separator is approved for online and off-line use by the Rhode Island
Department of Environmental Management.



Required Maintenance:

The Cascade Separator shall be inspected following at least the first two precipitation events of at least 1.0
inch to ensure that the system is functioning properly, thereafter the maintenance shall be as follows:

1.

The device must be maintained in accordance with the manufacturer’s specifications provided in the
Cascade Separator Inspection and Maintenance Guide.

The device must be maintained in accordance with the requirements for proprietary pre-treatment
devices, as stated in Stormwater Rule 250-RICR-150-10-8.31-C, which requires that the device be
inspected a minimum of 2 times per year. Additionally, the device must be cleaned out when either
pollutant removal capacity is reduced by 50% or more, or when 50% or more of the pollutant
storage capacity is filled or displaced.

All material removed form the unit must be properly disposed of and is the responsibility of the
owner.

Pavement Sweeping

In order to provide additional pollutant removal from surface stormwater, the parking lot shall be vacuum
swept quarterly (four times a year). These sweepings shall be evenly spaced throughout the year. Records of
these sweepings shall be kept with the operations and maintenance manual on site.

Construction Stormwater Maintenance Plan

During the period of construction and/or until long term vegetation is established, the erosion control
measures shall be inspected.

1.

Silt fence and straw wattles shall be inspected as indicated in the plan details. At a minimum these
devices shall be inspected and repaired once a week and/or immediately following a significant
rainfall or snowmelt. Sediment trapped behind these barriers shall be excavated when it reaches a
depth of 6” and regraded on the site.

Stone construction entrance shall be inspected weekly, and re-established or repaired as necessary.
These devices shall be inspected monthly for excessive accumulation of sediment. It may be
necessary to remove stones, excavate sediment, and replace stones. If existing paved entrances are
utilized to remove construction sediment from vehicle tires, these areas shall be swept on a similar
basis. The stabilized construction entrance shall be removed prior to final surfacing.

Seeded areas shall be fertilized and reseeded as necessary to ensure establishment of a vegetative
growth that meets the approval of reviewing entities.

The subsurface sand filter shall be inspected after major storms via the inspection ports. Should the
average depth of sediment exceed 50% of the toral storage volume, the sediment shall be removed
and disposed of in a manner consistent with the mandates of the RIDEM.



5. Maintenance of the stormwater system during construction shall be the responsibility of the site
contractor. Once construction of the site is complete, maintenance of the system shall be the
responsibility of the owner.

Stormwater Maintenance Agreement

The purpose of the Maintenance Agreement is to identify the responsible parties for the stormwater
system. The included sample Maintenance Agreement is to be replaced with a copy of the recorded
agreement.

Refer to Appendix DC for a Sample Maintenance Agreement
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Appendix B

Sheet C1.31 Stormwater Management Plan
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Contech Cascade Separator

Inspection and Maintenance Guide
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Maintenance

The Cascade Separator® system should be inspected at regular
intervals and maintained when necessary to ensure optimum
performance. The rate at which the system collects sediment

and debris will depend upon on-site activities and site pollutant
characteristics. For example, unstable soils or heavy winter sanding
will cause the sediment storage sump to fill more quickly but
regular sweeping of paved surfaces will slow accumulation.

Inspection

Inspection is the key to effective maintenance and is easily
performed. Pollutant transport and deposition may vary from year
to year and regular inspections will help ensure that the system is
cleaned out at the appropriate time. At a minimum, inspections
should be performed twice per year (i.e. spring and fall). However,
more frequent inspections may be necessary in climates where
winter sanding operations may lead to rapid accumulations, or in
equipment wash-down areas. Installations should also be inspected
more frequently where excessive amounts of trash are expected.

A visual inspection should ascertain that the system components are
in working order and that there are no blockages or obstructions

in the inlet chamber, flumes or outlet channel. The inspection
should also quantify the accumulation of hydrocarbons, trash and
sediment in the system. Measuring pollutant accumulation can be
done with a calibrated dipstick, tape measure or other measuring
instrument. If absorbent material is used for enhanced removal of
hydrocarbons, the level of discoloration of the sorbent material
should also be identified during inspection. It is useful and often
required as part of an operating permit to keep a record of each
inspection. A simple form for doing so is provided in this Inspection
and Maintenance Guide.

Access to the Cascade Separator unit is typically achieved through
one manhole access cover. The opening allows for inspection and
cleanout of the center chamber (cylinder) and sediment storage
sump, as well as inspection of the inlet chamber and slanted
skirt. For large units, multiple manhole covers allow access to the
chambers and sump.

The Cascade Separator system should be cleaned before the level

of sediment in the sump reaches the maximum sediment depth
and/or when an appreciable level of hydrocarbons and trash has
accumulated. If sorbent material is used, it must be replaced

when significant discoloration has occurred. Performance may be
impacted when maximum sediment storage capacity is exceeded.
Contech recommends maintaining the system when sediment level
reaches 50% of maximum storage volume. The level of sediment

is easily determined by measuring the distance from the system
outlet invert (standing water level) to the top of the sediment pile.
To avoid underestimating the level of sediment in the chamber, the
measuring device must be lowered to the top of the sediment pile
carefully. Finer, silty particles at the top of the pile typically offer less
resistance to the end of the rod than larger particles toward the
bottom of the pile. Once this measurement is recorded, it should be
compared to the chart in this document to determine if the height
of the sediment pile off the bottom of the sump floor exceeds 50%
of the maximum sediment storage.

Outlet Pipe

Cleaning

Cleaning of a Cascade Separator system should be done during
dry weather conditions when no flow is entering the system.

The use of a vacuum truck is generally the most effective and
convenient method of removing pollutants from the system.
Simply remove the manhole cover and insert the vacuum tube
down through the center chamber and into the sump. The
system should be completely drained down and the sump fully
evacuated of sediment. The areas outside the center chamber
and the slanted skirt should also be washed off if pollutant build-
up exists in these areas.

In installations where the risk of petroleum spills is small, liquid
contaminants may not accumulate as quickly as sediment.
However, the system should be cleaned out immediately in the
event of an oil or gasoline spill. Motor oil and other hydrocarbons
that accumulate on a more routine basis should be removed
when an appreciable layer has been captured. To remove these
pollutants, it may be preferable to use absorbent pads since they
are usually less expensive to dispose than the oil/water emulsion
that may be created by vacuuming the oily layer. Trash and debris
can be netted out to separate it from the other pollutants. Then
the system should be power washed to ensure it is free of trash
and debris.

Manhole covers should be securely seated following cleaning
activities to prevent leakage of runoff into the system from above
and to ensure proper safety precautions. Confined space entry
procedures need to be followed if physical access is required.
Disposal of all material removed from the Cascade Separator
system must be done in accordance with local regulations. In
many locations, disposal of evacuated sediments may be handled
in the same manner as disposal of sediments removed from catch
basins or deep sump manholes. Check your local regulations

for specific requirements on disposal. If any components

are damaged, replacement parts can be ordered from the
manufacturer.

Access Cover

Center Chamber

Flumes — Inlet Pipe

Outlet Channel

Inlet Chamber

Outlet Deck Center Cylinder

Outlet Window Slanted Skirt

Drain down Pipe



Cascade Separator® Maintenance Indicators and Sediment Storage Capacities

Model Diameter Diﬂa?;‘:)t?':g‘é‘::ﬁ;ts‘;;?ce to Sediment Storage Capacity
Number ft m ft m y? m?
Cs-3 3 0.9 1.5 0.5 0.4 0.3
Cs-4 4 1.2 2.5 0.8 0.7 0.5
Cs-5 5 13 3 0.9 1.1 0.8
CS-6 6 1.8 3.5 1 1.6 1.2
cs-8 8 2.4 4.8 1.4 2.8 2.1
Cs-10 10 3.0 6.2 1.9 44 33
Cs-12 12 3.6 7.5 2.3 6.3 4.8

Note: The information in the chart is for standard units. Units may have been designed with non-standard sediment storage depth.

A Cascade Separator unit can be easily cleaned A vacuum truck excavates pollutants from the systems.
in less than 30 minutes.



Cascade S Inspection & Maintenance Log

Cascade Model: Location:
Describe .
Depth Below Invert Floatable Layer . Maintenance
Date . . Maintenance Comments
to Top of Sediment! Thickness? Personnel
Performed

1.The depth to sediment is determined by taking a measurement from the manhole outlet invert (standing water level) to the top of the sediment pile.
Once this measurement is recorded, it should be compared to the chart in the maintenance guide to determine if the height of the sediment pile
off the bottom of the sump floor exceeds 50% of the maximum sediment storage. Note: to avoid underestimating the volume of sediment in the
chamber, the measuring device must be carefully lowered to the top of the sediment pile.

2. For optimum performance, the system should be cleaned out when the floating hydrocarbon layer accumulates to an appreciable thickness. In the
event of an oil spill, the system should be cleaned immediately.

I
SUPPORT

® Drawings and specifications are available at www.ContechES.com.
® Site-specific design support is available from our engineers.
©2021 Contech Engineered Solutions LLC, a QUIKRETE Company

Contech Engineered Solutions LLC provides site solutions for the civil engineering industry. Contech’s portfolio includes bridges, drainage, sanitary sewer,
stormwater, and earth stabilization products. For information, visit www.ContechES.com or call 800.338.1122

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE
THEIR OWN EVALUATIONS AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY APPLICATION. CONTECH MAKES

NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL N ®
IMPLIED WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. c%ﬁNTEcH
SEE CONTECH’S CONDITIONS OF SALE (AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION. ENGINEERED SOLUTIONS

800-925-5240
Cascade Separator Maintenance 06/21 www.ContechES.com
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Rhode Island Stormwater Design and Installation Standards Manual Amended March 2015

Sample Stormwater Facility Maintenance Agreement

THIS AGREEMENT, made and entered into this ___ day of ,20  ,byand
between (Insert Full Name of Owner)

hereinafter called the
"Landowner”, and the [Local Jurisdiction], hereinafter called the "[Town/City]".
WITNESSETH, that WHEREAS, the Landowner is the owner of certain real property
described as (Tax Map/Parcel Identification Number)
as recorded by deed in the land records of [Local Jurisdiction] Deed Book
Page , hereinafter called the "Property".

WHEREAS, the Landowner is proceeding to build on and develop the property; and
WHEREAS, the Site Plan/Subdivision Plan known as

, (Name of Plan/Development) hereinafter
called the "Plan", which is expressly made a part hereof, as approved or to be approved
by the [Town/City], provides for detention of stormwater within the confines of the
property; and

WHEREAS, the [Town/City] and the Landowner, its successors and assigns, including
any homeowners association, agree that the health, safety, and welfare of the residents
of [Local Jurisdiction] require that on-site stormwater management facilities be
constructed and maintained on the Property; and

WHEREAS, the [Town/City] requires that on-site stormwater management facilities as
shown on the Plan be constructed and adequately maintained by the Landowner, its
successors and assigns, including any homeowners association.

NOW, THEREFORE, in consideration of the foregoing premises, the mutual covenants

contained herein, and the following terms and conditions, the parties hereto agree as

follows:
1. The on-site stormwater management facilities shall be constructed by the
Landowner, its successors and assigns, in accordance with the plans and
specifications identified in the Plan.
2. The Landowner, its successors and assigns, including any homeowners
association, shall adequately maintain the stormwater management facilities in
accordance with the required Operation and Maintenance Plan. This includes all
pipes, channels or other conveyances built to convey stormwater to the facility,
as well as all structures, improvements, and vegetation provided to control the
guantity and quality of the stormwater. Adequate maintenance is herein defined
as good working condition so that these facilities are performing their design
functions. The Stormwater Best Management Practices Operation, Maintenance
and Management Checklists are to be used to establish what good working
condition is acceptable to the [Town/City].

APPENDIX E: GUIDANCE FOR DEVELOPING OPERATION AND

MAINTENANCE PLANS E-26



Rhode Island Stormwater Design and Installation Standards Manual Amended March 2015

3. The Landowner, its successors and assigns, shall inspect the stormwater
management facility and submit an inspection report annually. The purpose of
the inspection is to assure safe and proper functioning of the facilities. The
inspection shall cover the entire facilities, berms, outlet structure, basin areas,
access roads, etc. Deficiencies shall be noted in the inspection report.

4. The Landowner, its successors and assigns, hereby grant permission to the
[Town/City], its authorized agents and employees, to enter upon the Property and
to inspect the stormwater management facilities whenever the [Town/City] deems
necessary. The purpose of inspection is to follow-up on reported deficiencies
and/or to respond to citizen complaints. The [Town/City] shall provide the
Landowner, its successors and assigns, copies of the inspection findings and a
directive to commence with the repairs if necessary.

5. In the event the Landowner, its successors and assigns, fails to maintain the
stormwater management facilities in good working condition acceptable to the
[Town/City], the [Town/City] may enter upon the Property and take whatever
steps necessary to correct deficiencies identified in the inspection report and to
charge the costs of such repairs to the Landowner, its successors and assigns.
This provision shall not be construed to allow the [Town/City] to erect any
structure of permanent nature on the land of the Landowner outside of the
easement for the stormwater management facilities. It is expressly understood
and agreed that the [Town/City] is under no obligation to routinely maintain or
repair said facilities, and in no event shall this Agreement be construed to impose
any such obligation on the [Town/City].

6. The Landowner, its successors and assigns, will perform the work necessary
to keep these facilities in good working order as appropriate. In the event a
maintenance schedule for the stormwater management facilities (including
sediment removal) is outlined on the approved plans, the schedule will be
followed.

7. In the event the [Town/City] pursuant to this Agreement, performs work of any
nature, or expends any funds in performance of said work for labor, use of
equipment, supplies, materials, and the like, the Landowner, its successors and
assigns, shall reimburse the [Town/City] upon demand, within thirty (30) days of
receipt thereof for all actual costs incurred by the [Town/City] hereunder.

8. This Agreement imposes no liability of any kind whatsoever on the [Town/City]
and the Landowner agrees to hold the [Town/City] harmless from any liability in
the event the stormwater management facilities fail to operate properly.

9. This Agreement shall be recorded among the land records of [Local
Jurisdiction] and shall constitute a covenant running with the land, and shall be
binding on the Landowner, its administrators, executors, assigns, heirs and any
other successors in interests, including any homeowners association.

WITNESS the following signatures and seals:

Company/Corporation/Partnership Name (Seal)

By:

APPENDIX E: GUIDANCE FOR DEVELOPING OPERATION AND

MAINTENANCE PLANS E-27
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(Type Name and Title)

The foregoing Agreement was acknowledged before me this day of
, 20, by

NOTARY PUBLIC
My Commission Expires:

By:

(Type Name and Title)

The foregoing Agreement was acknowledged before me this day of
, 20, by

NOTARY PUBLIC
My Commission Expires:

Approved as to Form:

[Town/City] Attorney Date

APPENDIX E: GUIDANCE FOR DEVELOPING OPERATION AND E-28
MAINTENANCE PLANS



