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[bookmark: _GoBack]Description
This work shall be done in accordance with Ssections 401, 402 and 403 of the Michigan Department of Transportation (MDOT) 2020 Standard Specifications for Construction2012 Michigan Department of Transportation Standard Specifications for Construction, except as herein provided.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This work shall consist of the construction of structural underground hydrodynamic separator structure (treatment system) and associated appurtenances at locations depicted on the plans or as directed by the Engineer.  The intent of this specification is to sepaerate floatables (trash, debris and hydrocarbons) and settleable particles, like sediment, from stormwater discharges.

Materials
	
Submittals

Drawings and Hydraulic Calculations
All drawings and calculations for the structure and capacity elements as listed below must be signed and sealed by a licensed and registered Professional Engineer, in the State of Michigan;

Structural capacity and dimensions of the Hydrodynamic Separator Structure as identified in Section b.2 of this specification.

 Buoyancy calculations and mitigation design (if required) to prevent the structure from floating due to external groundwater forces acting on an empty separator structure.  

Weir height invert calculation shall be provided for the external bypass based on the hydraulic head loss of the selected system.   

Treatment Efficiency Certification
The Hydrodynamic Separator Structure shall conform to the standards set forth by the New Jersey Department of Environmental Protection (NJDEP) for manufactured treatment  systems, as defined at http://www.njstormwater.org/treatment.html , including inline and/or offline use, manhole diameter size, and custom or multiple units. 

[bookmark: _Hlk63416948]The Contractor shall provide a certification statement by both the Manufacturer and a licensed Professional Engineer who is registered in the State of Michigan that the proposed unit is certified by NJDEP to treat storm water flow equal to, or greater than, the treatment flow identified in this specification.  The certification statement shall certify that the proposed structure type utilized on the project matches the same internal configuration including all internal components as the NJDEP tested and certified unit.  If the installed unit is found to deviate from the NJDEP certified configuration, full replacement of the structure will be required at the expense of the contractor.

The Contractor shall provide a copy of the certification issued by the NJDEP for the structure type proposed to be utilized on the project.

The Hydrodynamic Separator Structure shall be certified by the NJDEP to treat storm water flow equal to, or greater than, the treatment flow identified in this specification.  

Shop Drawings
The Contractor shall prepare and submit shop drawings in accordance with the Special Provision Titled Submittals included elsewhere in the Contract documents.  The shop drawings shall contain fabrication drawings detailing horizontal and vertical dimensioning, materials and thicknesses, rebar reinforcement and joint type and locations.  In addition, the shop drawings shall detail connections for inlet and outlet pipes of the treatment system.

The Contractor shall provide the Engineer with the manufacturer's recommended maintenance schedule.

The Contractor shall provide installation guidelines to the Engineer.

[bookmark: _Ref389201344]Structural Requirements
The structural design of the Hydrodynamic Separator Structure shall be able to sustain a minimum of HS20 loading requirements as determined and certified by a licensed Professional Engineer who is registered in the State of Michigan.  

For a reinforced concrete Hydrodynamic Separator Structure, the structure must meet ASTM C478-13 (per MDOT standard Detail R-1-Series) and AASHTO M199 (from the MDOT Standard Specifications for Construction).

Pipe Connection Materials

Pipe materials for the connection of the Hydrodynamic Separator Structure to the external bypass structure shall consist of CLIV reinforced concrete pipe or polymer pre-coated steel corrugated sewer pipe conforming to the Cl A sewer specification as contained within the MDOT 2020 Standard Specifications for ConstructionMichigan Department of Transportation Standard Specifications for Construction.

Backfill Material

Material shall be Granular Material Class II in accordance to section 902 of the  MDOT 2020 Standard Specifications for Construction2012 Michigan Department of Transportation Standard Specifications for Construction.

Performance

[bookmark: _Ref389201071]Treatment capacity	
The treatment system shall be designed to effectively treat the runoff calculated from a two yeartwo-year, 24 hour storm event for a rainfall depth of 0.9 inches for the contributing runoff area, as shown in Table 1. The peak discharge (treatment capacity) shall be calculated using the graphical peak method as outlined in the Michigan Department of Environmental Quality’s “Storm water Management Guidebook”. The minimum required treatment capacity for each structure is provided in this specification. 

[bookmark: _Ref389201326]Bypass capacity
Flows that exceed the treatment capacity as specified will bypass the treatment system as shown on the plans. The treatment system shall be designed so that it does not surcharge the upstream piping network. The peak treatment capacity (flow rate) for the structure(s) is indicated in the pay item.

Bypass flows exceeding the treatment capacity of the unit shall not cause re-suspension and washout of previously captured particulates and/or pollutants.

Internal bypass systems will not be accepted. All systems shall utilize an external bypass configuration.  

[bookmark: _Ref389201147]Treatment Requirements
The separator system shall not use filters, screens or moving parts, and shall not use consumables or wearable parts.

The treatment system must accumulate and store settable solids without re-suspension of previously captured particulates.

The treatment system must accumulate and store debris, such as leaves, cigarette butts, beverage containers, hydrocarbons, and food wrappers and prevent passage of such debris during high flow events.
.   
Maintenance and Access.
The treatment system shall be designed such that all pollutants including captured particulates can be removed from grade level  withlevel with a commercial vacuum sewer cleaning truck (Vactor Truck).  Maintenance requirements for the units should be restricted to quarterly (seasonal) inspection and maintenance.

Systems with internal open architecture are required for ease of maintenance. Systems with screens or obstructions that, in the RCOC’s opinion, prevent or impede maintenance, necessitate undue frequency of maintenance, or require confined space entry for cleaning shall be rejected.  

Hydrostatic Testing

Each Hydrodynamic Separator Structure shall be hydrostatically leak tested. The system can be tested and certified leak proof by the manufacturer prior to delivery to the site. Such certification shall be provided to the Engineer prior to installation.

Alternatively, upon installation of the system, the system may be hydrostatically tested on site by the installer prior to acceptance by the Engineer. The on-site test shall consist of the complete installation of the system. The structure shall be filled with water to an elevation 6 inches (+/- 1inch) below the outlet pipe invert. The elevation of the water level shall be recorded in the presence of the Engineer (pre-test). After a waiting period of not less than 24 hours, the elevation of the water within the structure shall be measured and recorded in the presence of the Engineer (post-test). Water shall not be allowed to enter the structure during the testing period.

If the difference in water elevations between pre-test and post-test exceed a 1 inch1-inch difference, the contractor will be required to remove the water from within the structure, make appropriate repairs and retest the system. This shall be repeated until an acceptable test is completed as approved by the Engineer. 

There will be no extra payment for any costs associated with this onsite testing and shall be considered included in the unit cost for the Hydrodynamic Separator Structure. 
 
Design Criteria

Table 1: - Values required for Design of Structure(s). 
	Structure ID
	B-Hydro
	C-Hydro

	
General Criteria


	Method
	Rational

	Time of Concentration (min) (a)
	15.0
	30.0

	Runoff Area (acres)
	1.0
	5.0

	Runoff Coefficient (Weighted)
	0.75
	0.75

	
Criteria for Treatment (Treatment Capacity)


	Storm Frequency (year)
	2 Year

	Storm Duration (min)
	24-Hour

	Water Quality Flow Rate (cfs)
	0.53
	3.57

	Water Surface Elevation at Sewer Discharge to Receiving Waters (ft)
	?
	?

	Hydraulic Grade Line Elevation at Upstream Inlet to Weir Structure (ft)
	?
	?

	





Construction

Inlet and Outlet Pipes
The Contractor shall make all pipe connections. Pipe materials for pipe between the separator structure and the external bypass shall be included in the cost for Hydrodynamic Separator Structure.

Where holes are required to accommodate inlet and outlet pipes in pre-cast sections, this work shall be performed prior to setting the section in place.  All holes shall either be cast by the manufacturer or shall be machine cored in the section.
  
Ground Water
In areas with a high waterhigh-water table or where ground water is encountered during installation, continuous dewatering shall be provided to ensure that the excavation is stable and free of water.  Anti-float collars may be needed to ensure that structure is not buoyant.  

Backfilling
Backfill structures with granular material Class II up to the subgrade elevation, or to an elevation determined by the Engineer.  Place backfill in layers no greater than 10 inches thick and compact each layer to at least 95 percent of the maximum unit weight. Maintain at least 3 feet of cover during construction, unless trimming for final grades. 

[bookmark: _Ref389201096]Structure Covers / Access
Provide and install covers, including any frames on or in the new structures as required by the manufacturer.  Place casting in a full motor bed in accordance with manufacturer specifications or as directed by Engineer..  

After final adjustment of the structure to the proposed elevation, the void area around the structure shall be completely backfilled with sand-aggregate-water-cement mixture as directed by the Engineer, to provide a stable base around the structure.  A minimum 24 hours cure time shall be provided prior to beginning paving operations in these areas.

A direct access route, as approved by the Engineer, allowing a minimum of HS20 loading requirements or greater must be provided to the treatment system to facilitate maintenance.  The cost of direct access shall be paid for separately as shown on the plans.    






Measurement and Payment
The completed work, as described, will be measured and paid for at the contract unit price for the following pay item:

Pay Item	Pay Unit
Hydrodynamic Separator Structure, _  ___ cfs	.........................................................Each

Payment for Hydrodynamic Separator Structure, __ cfs includes all equipment, labor, hydrostatic testing and materials to complete this item in accordance with the plans and specifications.  The Hydrodynamic Separator Structure, __ cfs shall be cleaned, per the manufacturer's guidelines prior to final acceptance and is included in the contract unit price. Actual sizes of structures are not shown on the plans and all earthwork related items required to install the structure and associated piping shall be included in the contract unit price.  The cost of piping and pipe connections between the external bypass structure(s) and the hydrodynamic separator structure shall be included in the unit price.


Dewatering shall be considered as part of the necessary work, andwork and will not be paid separately.
