STANDARD SPECIFICATION FOR

 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE 
PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, designing, maintaining, and constructing an underground Oil Grit Separator (OGS) device for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO 14034 Environmental Management – Environmental Technology Verification (ETV). Work includes supply and installation of concrete bases, precast sections, and the appropriate precast section with OGS internal components correctly installed within the system, watertight sealed to the precast concrete prior to arrival to the project site. 
1.2 REFERENCE STANDARDS
1.2.1    For Canadian projects only, the following reference standards apply:
CAN/CSA-A257.4-14:
Joints for Circular Concrete Sewer and Culvert Pipe, Manhole Sections, and Fittings Using Rubber Gaskets

CAN/CSA-A257.4-14:
Precast Reinforced Circular Concrete Manhole Sections, Catch Basins, and Fittings

CAN/CSA-S6-00: Canadian Highway Bridge Design Code
1.2.2    For ALL projects, the following reference standards apply:

ASTM D-4097:  
Contact Molded Glass Fiber Reinforced Chemical Resistant Tanks

ASTM C 478: 
Specification for Precast Reinforced Concrete Manhole Sections

ASTM C 443: 
Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets

ASTM C 891:
Standard Practice for Installation of Underground Precast Concrete Utility Structures
ASTM D2563:
Standard Practice for Classification of Visual Defects in Reinforced Plastics

1.3 SHOP DRAWINGS
1.3.1
Shop drawings shall be submitted upon request with each order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings shall detail the precast concrete components and OGS internal components prior to shipment, including the sequence for installation.
1.3.2    Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives or substitutions submitted shall be based on the exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.  Any and all changes to project cost estimates, bonding amounts, plan check fees for revision of approved documents, or design impacts due to regulatory requirements as a result of a product substitution shall be coordinated by the Contractor with the Engineer of Record.
1.4 HANDLING AND STORAGE
Prevent damage to materials during storage and handling.
1.4.1 OGS internal components supplied by the Manufacturer for attachment to the precast concrete vessel shall be pre-fabricated, bolted to the precast and watertight sealed to the precast vessel surface prior to site delivery to ensure Manufacturer’s internal assembly process and quality control processes are fully adhered to, and to prevent materials damage on site.  

1.4.2 Follow all instructions including the sequence for installation in the shop drawings during installation.

PART 2 – PRODUCTS

2.1 GENERAL
2.1.1
The OGS vessel shall be cylindrical and constructed from precast concrete riser and slab components.

2.1.2
The precast concrete OGS internal components shall include a fiberglass insert bolted and watertight sealed inside the precast concrete vessel, prior to site delivery. Primary internal components that are to be anchored and watertight sealed to the precast concrete vessel shall be done so only by the Manufacturer prior to arrival at the job site to ensure product quality.
2.1.3
The OGS shall be allowed to be specified and have the ability to function as a 240-degree bend structure in the stormwater drainage system, or as a junction structure.
2.1.4
The OGS to be specified shall have the capability to accept influent flow from an inlet grate and an inlet pipe.
2.2 PRECAST CONCRETE SECTIONS
All precast concrete components shall be designed and manufactured to meet highway loading conditions per State/Provincial or local requirements.
2.3 GASKETS  
Only profile neoprene or nitrile rubber gaskets that are oil resistant shall be accepted.  For Canadian projects only, gaskets shall be in accordance to CSA A257.4-14. Mastic sealants, butyl tape/rope or Conseal CS-101 alone are not acceptable gasket materials. 
2.4 JOINTS
The concrete joints shall be watertight and meet the design criteria according to ASTM C-990. For projects where joints require gaskets, the concrete joints shall be watertight and oil resistant and meet the design criteria according to ASTM C-443. Mastic sealants or butyl tape/rope alone are not an acceptable alternative.
2.5 FRAMES AND COVERS  
Frames and covers shall be manufactured in accordance with State/Provincial or local requirements for inspection and maintenance access purposes. A minimum of one cover, at least 22-inch (560 mm) in diameter, shall be clearly embossed with the OGS manufacturer’s product name to properly identify this asset’s purpose is for stormwater quality treatment.  
2.6 PRECAST CONCRETE  
All precast concrete components shall conform to the appropriate CSA or ASTM specifications.
2.7 FIBERGLASS
The fiberglass portion of the OGS device shall be constructed in accordance with ASTM D2563, and in accordance with the PS15-69 manufacturing standard, and shall only be installed, bolted and watertight sealed to the precast concrete by the Manufacturer prior to arrival at the project site to ensure product quality.
2.8 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a fiberglass insert for the capture and storage of petroleum hydrocarbons and buoyant gross pollutants. The total sediment storage capacity shall be a minimum 40 ft3 (1.1 m3).  The total petroleum hydrocarbon storage capacity shall be a minimum 50 gallons (189 liters). The access opening to the sump of the OGS device for periodic inspection and maintenance purposes shall be a minimum 16 inches (406 mm) in diameter.  
2.9 LADDERS
Ladder rungs shall be provided upon request or to comply with State/Provincial or local requirements. 

2.10 INSPECTION
All precast concrete sections shall be level and inspected to ensure dimensions, appearance, integrity of internal components, and quality of the product meets State/Provincial or local specifications and associated standards. 

2.11 WEIR
Weir shall be constructed of 5052 aluminum alloy and shall be installed, bolted and watertight sealed by the Manufacturer prior to shipment to the project site to ensure product quality.

2.12 DROP PIPE
Drop pipe shall be constructed of 5052 aluminum alloy and shall be watertight sealed to the insert with silicone adhesive. Based on assessment of the dimensions of the precast riser section containing the fiberglass insert and the dimensions of the drop pipe, the drop pipe may be installed by the Manufacturer prior to shipment to the project site, or may be installed at the project site by the Contractor, at the Manufacturer’s discretion. 

2.13 OUTLET RISER VANE
Outlet riser vane shall be constructed of ¼-inch 60 durometer EPDM rubber and shall be installed by the Manufacturer prior to shipment to the site.

2.14 SAFETY GRATE
Safety grate shall be constructed of 6061-T6 aluminum alloy and shall be installed by the Manufacturer prior to shipment to the site.

2.15 FASTENERS
All fasteners for component attachment shall be constructed of stainless steel. These include bolts, washers, and nuts used for attachment of the fiberglass insert, weir, drop pipe, outlet riser vane, and safety grate. 

2.16 OIL INSPECTION PIPE
Oil inspection pipe shall be constructed of 3-inch diameter Schedule 40 PVC and shall be watertight sealed to the oil inspection port with Sikaflex 1a adhesive. Oil inspection pipe shall be installed by the Manufacturer prior to shipment to the site.

PART 3 – PERFORMANCE & DESIGN
3.1 GENERAL
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems, acceptable to the Engineer of Record.
3.2 HYDROLOGY AND RUNOFF VOLUME 

The OGS device shall be engineered, designed and sized to treat a minimum of 90 percent of the average annual runoff volume, unless otherwise stated by the Engineer of Record, using historical rainfall data. Rainfall data sets should be comprised of a minimum 15-years of rainfall data or a longer continuous period if available for a given location, but in all cases a minimum 5-year period of rainfall data.

3.3 ANNUAL (TSS) SEDIMIMENT LOAD AND STORAGE CAPACITY
The OGS device shall be capable of removing and have sufficient storage capacity for the calculated annual total suspended solids (TSS) mass load and volume without scouring previously captured pollutants prior to maintenance being required.  The annual (TSS) sediment load and volume transported from the drainage area should be calculated and compared to the OGS device’s available storage capacity by the specifying Engineer to ensure adequate capacity between maintenance cycles. Sediment loadings shall be determined by land use and defined as a minimum of 450 kg (992 lb) of sediment (TSS) per impervious hectare of drainage area per year, or greater based on land use, as noted in Table 1 below. 

Annual sediment volume calculations shall be performed using the projected average annual treated runoff volume, a typical sediment bulk density of 1602 kg/m3 (100 lbs/ft3) and an assumed Event Mean Concentration (EMC) of 125 mg/L TSS in the runoff, or as otherwise determined by the Engineer of Record. 
Example calculation for a 1.3-hectares parking lot site:

· 1.28 meters of rainfall depth, per year

· 1.3 hectares of 100% impervious drainage area
· EMC of 125 mg/L TSS in runoff
· Treatment of 90% of the average annual runoff volume

· Target average annual TSS removal rate of 60% by OGS
Annual Runoff Volume:

· 1.28 m rain depth x 1.3 ha x 10,000 m2/ha= 16,640 m3 of runoff volume

· 16,640 m3 x 1000 L/m3 = 16,640,000 L of runoff volume

· 16,640,000 L x 0.90 = 14,976,000 L to be treated by OGS unit

Annual Sediment Mass and Sediment Volume Load Calculation:

· 14,976,000 L x 125 mg/L x kg/1,000,000 mg = 1,872 kg annual sediment mass
· 1,872 kg x m3/1602 kg = 1.17 m3 annual sediment volume
· 1.17 m3 x 60% TSS removal rate by OGS = 0.70 m3 minimum expected annual storage requirement in OGS
As a guideline, the U.S. EPA has determined typical annual sediment loads per drainage area for various sites by land use (see Table 1). Certain States, Provinces and local jurisdictions have also established such guidelines.
	Table 1 – Annual Mass Sediment Loading by Land Use

	
	Commercial
	Parking Lot
	Residential
	Highways
	Industrial
	Shopping Center

	
	
	
	High
	Med.
	Low
	
	
	

	(lbs/acre/yr)
	1,000
	400
	420
	250
	10
	880
	500
	440

	(kg/hectare/yr)
	1,124
	450
	472
	281
	11
	989
	562
	494


Source: U.S. EPA Stormwater Best Management Practice Design Guide Volume 1, Appendix D, Table D-1, Burton and Pitt 2002
3.4 SIZING METHODOLOGY
The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the sediment (TSS) load based on the Particle Size Distribution (PSD) specified in Table 2, Section 3.5, and based on third-party performance testing conducted in accordance with the Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of Oil-Grit Separators. Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.4.1
Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol, ranging 40 L/min/m2 to 1400 L/min/m2, and as stated in the ISO 14034 ETV Verification Statement for the OGS device.

3.4.2
Sediment removal efficiency for surface loading rates between 40 L/min/m2 and 1400 L/min/m2 shall be based on linear interpolation of data between consecutive tested surface loading rates.

3.4.3
Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40 L/min/m2 shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m2. No extrapolation shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40 L/min/m2.

3.4.4
Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate of 1400 L/min/m2 shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m2, and shall be calculated using a simple proportioning formula, with 1400 L/min/m2 in the numerator and the higher surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal efficiency at 1400 L/min/m2.

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 3.3. 
3.4.5
The Peclet Number is not an approved method or model for calculating TSS removal, sizing, or scaling OGS devices.

3.4.6
If an alternate OGS device is proposed, supporting documentation shall be submitted that demonstrates: 
· Canadian ETV or ISO 14034 ETV Verification Statement which verifies third-party performance testing conducted in accordance with the Procedure for Laboratory Testing of Oil-Grit Separators
· Equal or better sediment (TSS) removal of the PSD specified in Table 2 at equivalent surface loading rates, as compared to the OGS device specified herein. 
· Equal or greater sediment storage capacity, as compared to the OGS device specified herein.

· Supporting documentation shall be signed and sealed by a local registered Professional Engineer. All costs associated with preparing and certifying this documentation shall be born solely by the Contractor.  
3.5 PARTICLE SIZE DISTRIBUTION (PSD) FOR SIZING
The OGS device shall be sized to achieve the Engineer-specified average annual percent sediment (TSS) removal based solely on the test sediment used in the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. This test sediment is comprised of inorganic ground silica with a specific gravity of 2.65, uniformly mixed, and containing a broad range of particle sizes as specified in Table 2.  No alternative PSDs or deviations from Table 2 shall be accepted.

	Table 2
Canadian ETV Program Procedure for Laboratory 
Testing of Oil-Grit Separators
Particle Size Distribution (PSD) of Test Sediment

	Particle Diameter (Microns)
	% by Mass of All Particles
	Specific Gravity

	1000
	5%
	2.65

	500
	5%
	2.65

	250
	15%
	2.65

	150
	15%
	2.65

	100
	10%
	2.65

	75
	5%
	2.65

	50
	10%
	2.65

	20
	15%
	2.65

	8
	10%
	2.65

	5
	5%
	2.65

	2
	5%
	2.65


3.6 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING
The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  This scour testing is conducted with the device pre-loaded with test sediment comprised of the particle size distribution (PSD) illustrated in Table 2.  
3.6.1
To be acceptable for on-line installation, the OGS device must demonstrate an average scour test effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m2.
Data generated from laboratory scour testing performed with an OGS device pre-loaded with a coarser PSD than in Table 2 (i.e. the coarser PSD has no particles in the 1-micron to 50-micron size range, or the D50 of the test sediment exceeds 75 microns) shall not be acceptable for the determination of the device’s suitability for on-line installation.
3.7 DESIGN ACCOUNTING FOR BYPASS


3.7.1
The OGS device shall be specified to achieve the TSS removal performance and water quality objectives without washout of previously captured pollutants. The OGS device shall also have sufficient hydraulic conveyance capacity to convey the peak storm event, in accordance with hydraulic conditions per the Engineer of Record.  To ensure this is achieved, there are two design options with associated requirements:

3.7.1.1
The OGS device shall be placed off-line with an upstream diversion structure (typically in an upstream manhole) that only allows the water quality volume to be diverted to the OGS device, and excessive flows diverted downstream around the OGS device to prevent high flow washout of pollutants previously captured. This design typically incorporates a triangular layout including an upstream bypass manhole with an appropriately engineered weir wall, the OGS device, and a downstream junction manhole, which is connected to both the OGS device and bypass structure. In this case with an external bypass required, the OGS device manufacturer must provide calculations and designs for all structures, piping and any other required material applicable to the proper functioning of the system, stamped by a Professional Engineer.

3.7.1.2
Alternatively, OGS devices in compliance with Section 3.6 shall be acceptable for an on-line design configuration, thereby eliminating the requirement for an upstream bypass manhole and downstream junction manhole.

3.7.2
The OGS device shall also have sufficient hydraulic conveyance capacity to convey the peak storm event, in accordance with hydraulic conditions per the Engineer of Record.  If an alternate OGS device is proposed, supporting documentation shall be submitted that demonstrates equal or better hydraulic conveyance capacity as compared to the OGS device specified herein. This documentation shall be signed and sealed by a local registered Professional Engineer. All costs associated with preparing and certifying this documentation shall be born solely by the Contractor.  

3.8 PETROLEUM HYDROCARBONS AND FLOATABLES STORAGE CAPACITY


Petroleum hydrocarbons and floatables storage capacity in the OGS device shall be a minimum 50 gallons (189 Liters), or more as specified.

3.8.1
The OGS device shall have gasketed precast concrete joints that are watertight, and oil resistant and meet the design criteria according to ASTM C-443 to provide safe oil and other hydrocarbon materials storage and ground water protection. Mastic sealants or butyl tape/rope alone are not an acceptable alternative.
3.9 SURFACE LOADING RATE SCALING OF DIFFERENT MODEL SIZES

The reference device for scaling shall be an OGS device that has been third-party tested in accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. Other model sizes of the tested device shall only be scaled such that the claimed TSS removal efficiency of the scaled device shall be no greater than the TSS removal efficiency of the tested device at identical surface loading rates (flow rate divided by settling surface area). The depth of other model sizes of the tested device shall be scaled in accordance with the depth scaling provisions within Section 6.0 of the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.
3.9.1
The Peclet Number and volumetric scaling are not approved methods for scaling OGS devices.
PART 4 – INSPECTION & MAINTENANCE

The OGS manufacturer shall provide an Owner’s Manual upon request.
Maintenance shall be performed by a professional service provider who has experience in cleaning OGS devices and has been trained and certified in applicable health and safety practices, including confined space entry procedures.
4.1 A Quality Assurance Plan that provides inspection for a minimum of 5 years shall be included with the OGS stormwater quality device, and written into the Environmental Compliance Approval (ECA) or the appropriate State/Provincial or local approval document.

4.2 OGS device inspection shall include determination of sediment depth and presence of petroleum hydrocarbons and floatables below the insert.  Inspection shall be easily conducted from finished grade through a Frame and Cover of at least 22 inch (560 mm) in diameter.
4.3 Inspection and pollutant removal from below the OGS’s insert shall be conducted as a periodic maintenance practice using a standard maintenance truck and vacuum apparatus, and shall be easily conducted from finished grade through a Frame and Cover of at least 22-inches (560 mm) in diameter.
4.4 Diameter of the maintenance access opening to the lower chamber and sump shall be scaled consistently across all model sizes, and shall be 1/3 the inside diameter of the OGS structure, or larger.
4.5 No confined space entry shall be required for routine inspection and maintenance cleaning activities.
4.6 For OGS model sizes of diameter 72 inches (1828 mm) and greater, the access opening to the OGS device’s lower chamber and sump shall be large enough to allow a maintenance worker to enter the lower chamber to facilitate non-routine maintenance cleaning activities and repairs, as needed. 
4.7 The orifice-containing component (i.e. drop pipe, duct, chute, etc.) of the OGS device used to control flow rate into the lower chamber shall be removable from the insert to facilitate cleaning, repair, or replacement of the orifice-containing component, as needed.

PART 5 – EXECUTION

5.1 PRECAST CONCRETE INSTALLATION TC "4.1
Concrete Stormceptor Installation" \f C \l "2" 


The installation of the precast concrete OGS stormwater quality treatment device shall conform to ASTM C 891, ASTM C 478, ASTM C 443, CAN/CSA-A257.4-14, CAN/CSA-A257.4-14, CAN/CSA-S6-00 and all highway, State/Provincial, or local specifications for the construction of manholes. Selected sections of a general specification that are applicable are summarized below. The Contractor shall furnish all labor, equipment and materials necessary to offload, assemble as needed the OGS internal components as specified in the Shop Drawings.
5.2 EXCAVATION


5.2.1
Excavation for the installation of the OGS stormwater quality treatment device shall conform to highway, State/Provincial or local specifications. Topsoil that is removed during the excavation for the OGS stormwater quality treatment device shall be stockpiled in designated areas and not be mixed with subsoil or other materials. Topsoil stockpiles and the general site preparation for the installation of the OGS stormwater quality device shall conform to highway, State/Provincial or local specifications.

5.2.2
The OGS device shall not be installed on frozen ground. Excavation shall extend a minimum of 12 inch (300 mm) from the precast concrete surfaces plus an allowance for shoring and bracing where required. If the bottom of the excavation provides an unsuitable foundation additional excavation may be required.

5.2.3
In areas with a high water table, continuous dewatering shall be provided to ensure that the excavation is stable and free of water.  
5.3 BACKFILLING
Backfill material shall conform to highway, State/Provincial or local specifications. Backfill material shall be placed in uniform layers not exceeding 12 inches (300 mm) in depth and compacted to highway, State/Provincial or local specifications. 

5.4 OGS WATER QUALITY DEVICE CONSTRUCTION SEQUENCE
5.4.1 The precast concrete OGS stormwater quality treatment device is installed and leveled in sections in the following sequence:

· aggregate base

· base slab, or base
· riser section(s) (if required)

· riser section w/ pre-installed fiberglass insert

· upper riser section(s)
· internal OGS device components

· connect inlet and outlet pipes

· riser section, top slab and/or transition (if required)

· frame and access cover

5.4.2
The precast concrete base shall be placed level at the specified grade. The entire base shall be in contact with the underlying compacted granular material. Subsequent sections, complete with oil resistant, watertight joint seals, shall be installed in accordance with the precast concrete manufacturer’s recommendations.

5.4.3
Adjustment of the OGS stormwater quality treatment device can be performed by lifting the upper sections free of the excavated area, re-leveling the base, and re-installing the sections. Damaged sections and gaskets shall be repaired or replaced as necessary. Once the OGS stormwater quality treatment device has been constructed, any lift holes must be plugged with mortar.

5.5 DROP PIPE AND OIL INSPECTION PIPE
Once the upper precast concrete riser has been attached to the lower precast concrete riser section, the OGS device Drop Pipe and Oil Inspection Pipe must be attached, and watertight sealed to the fiberglass insert using Sikaflex 1a.  Installation instructions and required materials shall be provided by the OGS manufacturer.  
5.6 INLET AND OUTLET PIPES

Inlet and outlet pipes shall be securely set using grout or approved pipe seals (flexible boot connections, where applicable) so that the structure is watertight.  Non-secure inlets and outlets will result in improper performance.
5.7 FRAME AND COVER OR FRAME AND GRATE INSTALLATION


Precast concrete adjustment units shall be installed to set the frame and cover/grate at the required elevation. The adjustment units shall be laid in a full bed of mortar with successive units being joined using sealant recommended by the manufacturer. Frames for the cover/grate should be set in a full bed of mortar at the elevation specified.  
5.7.1
A minimum of one cover, at least 22-inch (560 mm) in diameter, shall be clearly embossed with the OGS device brand or product name to properly identify this asset’s purpose is for stormwater quality treatment.  
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