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Project Name:
Richmond Airport Woodspring Suites Hotel
POD/SUB #:
POD2021-00465
Date Received by Public Works
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BMP Identifier



The design, construction, and maintenance of stormwater management facilities are governed by the specifications included in Section 9.4 of the Henrico County Environmental Compliance Manual.  The following checklist only identifies the information and details that must be included in the SWM plan.

PERMEABLE PAVEMENT (mark the appropriate BMP that is being reviewed)
 FORMCHECKBOX 

Micro-Scale Pavement (250 – 1,000 sq. ft.)


 FORMCHECKBOX 

Small-Scale Pavement (1,000 – 2,500 sq. ft.)

 FORMCHECKBOX 

Large-Scale Pavement (2,500 – 10,000 sq. ft.)
 FORMCHECKBOX 

Level 1

 FORMCHECKBOX 

Level 2



MINIMUM DESIGN CRITERIA:
1.  FORMCHECKBOX 

Level 1 Permeable Pavement must meet the following minimum design criteria. The items checked below have not been properly addressed:
 FORMCHECKBOX 

The treatment volume must be calculated using the following formula:  


Tv = (1)(Rv)(A)/12 – the volume reduced by any upstream BMP.

Show in the plan set that the permeable pavement system has more volume capacity than the required treatment volume

 FORMCHECKBOX 


An underdrain system is required.
 FORMCHECKBOX 

The contributing drainage area (CDA) must be the Permeable Pavement area plus any up-gradient parking (as long as the ratio of external contributing area to Permeable Pavement does not exceed 2:1).

2.  FORMCHECKBOX 

Level 2 Permeable Pavement must meet the following minimum design criteria. The items check below have not been properly addressed:
 FORMCHECKBOX 

The treatment volume must be calculated using the following formula:  Tv = (1.1)(Rv)(A)/12.

 FORMCHECKBOX 

The soil infiltration rate must be at least 0.5 in./hr.
 FORMCHECKBOX 

If an underdrain is used, a 12-inch stone sump must be provided below the underdrain invert; or the Tv must have at least a 48-hour drain time.
 FORMCHECKBOX 

The contributing drainage area (CDA) must equal the Permeable Pavement area.
ADDITIONAL COMMENTS:
·      
PLAN REQUIREMENTS:
3.  FORMCHECKBOX 

Provide a site map identifying pertinent information regarding the Permeable Pavement:
 FORMCHECKBOX 

The contributing drainage area (CDA) boundaries, acreage, and land cover;
 FORMCHECKBOX 

Topography of the site area;
 FORMCHECKBOX 
 
Provide a soil map for the site and the area of the Permeable Pavement;
 FORMCHECKBOX 

Provide soil boring locations (at least one boring must be taken to confirm the underlying soil properties at the depth where infiltration is designed to occur);
 FORMCHECKBOX 

The results of soil infiltration rate testing to confirm a subsoil infiltration rate of at least 0.5-inch/hour for Level 2 design are provided if applicable (minimum of one infiltration test per 1,000 s.f.);
 FORMCHECKBOX 

The depth to the seasonal high groundwater table and bedrock has been confirmed and is at least 2 feet below the bottom invert of the reservoir layer.
4.  FORMCHECKBOX 

Provide a plan view showing:  
 FORMCHECKBOX 

The layout and dimensions of the Permeable Pavement facility;
 FORMCHECKBOX 

Pre-treatment, if necessary;
 FORMCHECKBOX 

The locations of the observation wells for large-scale pavement applications;

 FORMCHECKBOX 

Overflow/outlet structure details.
5.  FORMCHECKBOX 

Provide profiles, section views, and details that show the following:
 FORMCHECKBOX 

Subgrade preparation;
 FORMCHECKBOX 

Aggregate;
 FORMCHECKBOX 

Permeable pavement surface layer;
 FORMCHECKBOX 

Underdrain system, if applicable, if the practice is on fill soils or soils with an infiltration rate >0.5 in./hr.;
 FORMCHECKBOX 

Observation wells, if applicable;
 FORMCHECKBOX 

Filter fabric;
 FORMCHECKBOX 

Minimum of 2 feet between the bottom of the permeable pavement and the seasonal high water table;
 FORMCHECKBOX 

Longitudinal slope.
6.  FORMCHECKBOX 

The plans must clearly indicate that the SWM facility has been designed in accordance with Section 9.4.7 (Permeable Pavement) of the Henrico County Environmental Compliance Manual.

ADDITIONAL COMMENTS:
· An  over-drain  (a  perforated  pipe  drain  near  the  top  of  the  stone  reservoir and below the pavement section) should be used to prevent the volume of runoff from backing up into the pavement surface. The over-drain pipe should be perforated on the underside only, so that the incoming runoff is not captured until the reservoir layer is filled.
· Provide elevations in the plan set for the different layers (#57 stone, #2 stone, asphalt, etc). 

· Provide details in the plan set for the porous asphalt.

· Call out for the underdrain to transition from perforated to non-perforated after it crosses underneath the curb and exits the permeable pavement area.

· Can any of the areas around the building that are shown to be turf or mulch be changed to river stone or similar, to achieve as close to 100% impervious as possible draining to the permeable pavement? Barring that, can the larger islands on the south side of the building have a perimeter of stone around the curb to catch sediment/debris deposits?
· Provide in the plan set a detail for the observation wells.

COMPUTATIONS:
7.  FORMCHECKBOX 

Provide appropriate hydraulic design calculations, including:
 FORMCHECKBOX 

Required treatment volume;

 FORMCHECKBOX 

The Micro-Scale Pavement (treats 250 – 1,000 sq. ft.) must be sized to infiltrate or detain some or all of the Tv.
 FORMCHECKBOX 
 The Small-Scale Pavement (treats 1,000 to 10,000 sq. ft.) must be sized to infiltrate or detain all of the Tv and as much of the CPv and design storm as possible.
 FORMCHECKBOX 

The Large-Scale Pavement (treats > 10,000 sq. ft.) must be sized to infiltrate or detain all of the Tv and as much of the CPv and design storm as possible. 

 FORMCHECKBOX 

Depth of the reservoir layer (dp);

 FORMCHECKBOX 

Maximum depth of the reservoir layer (dp-max);

 FORMCHECKBOX 

Outflow through the underdrain, if required (qu);
 FORMCHECKBOX 

Structural design, considering: total traffic load, in-situ soil strength, environmental elements, and bedding/reservoir design;
 FORMCHECKBOX 

Provide hydraulic routing calculations;

 FORMCHECKBOX 

Provide an outlet control analysis showing the pavement will drain within 48 hours following a storm (minimum of 24 hours);
 FORMCHECKBOX 

Provide all assumptions and coefficients.

ADDITIONAL COMMENTS:
· Provide in the plan set routing inputs/assumptions for the permeable pavement system.
· Provide evidence that the porous asphalt will capture the stormwater quickly enough that it will not drain out of the emergency spillway/overflow location.
MAINTENANCE: 
8.  FORMCHECKBOX 

A Maintenance Agreement (for Vegetated Roof, Permeable Pavement, Wet Ponds, and Practices with Enclosed/Confined Space or Underground Chambers such as Sand Filters and Cisterns) is required, identifying the person or organization responsible for maintenance and authorizing access for inspections and maintenance.
9.  FORMCHECKBOX 

Provide a summary of the long term maintenance requirements and the owner inspection requirements (frequency and who can perform the inspections) for the SWM facility on the SWM plan.
ADDITIONAL COMMENTS:
· Signs should be posted on the parking lot to indicate its stormwater  function  and  special  maintenance  requirements (prohibited maintenance activities should be included on this sign). Show location(s) of this sign in the plan set on the layout sheet.
ACCESS AND LOCATION:
10.  FORMCHECKBOX 

The building setbacks must be as follows:

 FORMCHECKBOX 

At least 5 feet down-gradient and 25 feet up-gradient (micro-scale pavement);
 FORMCHECKBOX 

At least 10 feet down-gradient and 50 feet up-gradient (small-scale pavement);
 FORMCHECKBOX 

At least 25 feet down-gradient and 100 feet up-gradient.  (large-scale pavement).

ADDITIONAL COMMENTS:
· To avoid the risk of seepage, permeable pavement practices should not be hydraulically connected to structure foundations and should follow the setback above. The use of an impermeable liner along the sides of the permeable pavement practice (extending from the surface to the bottom of the reservoir layer) may be used as an added precaution against seepage, and the setback requirements can be relaxed.
CONSTRUCTION:
11.  FORMCHECKBOX 

The sequence of construction must address the SWM facility installation and appropriate inspections, including:  initial site preparation, excavation/grading, and installation of the stone, underdrain, pavement, reservoir layer, bedding layer, principal outlet structure, and emergency spillway.  We recommend the County staff be involved in these inspections.

12.  FORMCHECKBOX 

The sequence of construction must clearly state that a construction record drawing and certification that the stormwater management facility has been constructed in accordance with the approved plan must be submitted to the County and approved prior to Environmental Compliance Bond (ECB) release.

ADDITIONAL COMMENTS:
· Please include in the E&S Phase II sequence on sheet C2.2 the following note: In addition to the construction record drawing, a certification must be provided stating that the media is functioning properly and is not clogged prior to Environmental Compliance bond (ECB) release.
· Specify in the E&S sequence the need for construction record drawings for both the permeable pavement and the underground detention pipe.
· Include in the plan set the steps for installing the porous asphalt. (See below example from the DEQ spec). If the manufacturer has a sequence, provide that in the plan set.
· Installation of Porous Asphalt. The following has been excerpted from various documents, most notably Jackson (2007). 
1. Install porous asphalt pavement similarly to regular asphalt pavement. The pavement should be laid in a single lift over the filter course. The laying temperature should be between 230o F and 260o F, with a minimum air temperature of 50o F, to ensure that the surface does not stiffen before compaction. 

2. Complete compaction of the surface course when the surface is cool enough to resist a 10-ton roller. One or two passes of the roller are required for proper compaction. More rolling could cause a reduction in the porosity of the pavement. 

3. The mixing plant must provide certification of the aggregate mix, abrasion loss factor, and asphalt content in the mix. Test the asphalt mix for its resistance to stripping by water using ASTM 1664. If the estimated coating area is not above 95%, additional antistripping agents must be added to the mix.

 4. Transport the mix to the site in a clean vehicle with smooth dump beds sprayed with a non-petroleum release agent. Cover the mix during transportation to control cooling. 5. Test the full permeability of the pavement surface by application of clean water at a rate of at least five gallons per minute over the entire surface. All water must infiltrate directly, without puddle formation or surface runoff.

 6. Inspect the facility 18 to 30 hours after a significant rainfall (greater than 1/2 inch) or artificial flooding, to determine that the facility is draining properly.
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