Stormwater Plan Checklist

[image: image1.jpg]TOWN OF DEPARTMENT OF
BlaCka ENGINEERING AND GIS

engineeringandgis@blacksburg gov
a special place

300 SOUTH MAIN STREET e+ POST OFFICE BOX 90003 + BLACKSBURG, VIRGINIA ¢ 24062-9003 ¢ www.blacksburg.gov * phone 540/961-1126



Revised June, 2009
This is only a checklist.  The Blacksburg Zoning and Subdivision Ordinance overrides the items listed. Also reference the Virginia Stormwater Management Handbook.

* This checklist must be completed as part of the Land Disturbing Permit submittal for review if the acreage disturbed is 5,000 ft2 or greater:
* For BMPs, construction inspection and as-built surveys, also refer to the checklist in Appendix 3B of the VSMP Handbook corresponding with BMP type.


Name of Project:



     
Address of Project:



     
Name and Address of Owner/Developer:
     
Name and Address of Project Manager:
     
Plan Date:




All submittals shall include this completed checklist, and certification statement below signed by the responsible licensed professional.

For all second and subsequent submittals, the submitting Engineer shall include a cover letter that provides explanation as to how each comment is addressed and references the relevant plan or narrative location.  In addition significant changes in the plan should be listed.

Additional comments may be warranted depending upon how prior submittal comments were addressed.

Required Certification

I have reviewed the accompanying plan submission, this checklist, the Virginia Stormwater Management Handbook and applicable Subdivision Ordinance and Zoning Ordinance provisions.  The submitted plan is complete and meets all applicable requirements to the best of my knowledge.

​​​​​​​​​​​​​_________________________________________________




Licensed Professional Signature



             Date

Office Use Only:

Project Number:


________________________________________________

Reviewing Town Planner:

________________________________________________

Reviewing Engineer:

________________________________________________

I. SUPPORTING DATA

    
Narrative describing storm water management strategy including all 


   assumptions made in the design.
    

Will the development site cause an increase in peak runoff rates? 

Will the increase in peak runoff rate or volume cause flooding or channel 


   
   degradation downstream? 
    
Will management increase the duration and volume of runoff downstream?

    
Will the development cause increased pollutant loads downstream?  If so, 
  

   
   what types of pollutants are likely?

    
How will downstream properties and waterways be protected below each 
   

   
   point of discharge (basins, channel improvements, easements)?
    
How will increased runoff be managed during construction (phasing, 
   


   temporary measures)?
A. Drainage Area Map

    
Site and drainage area boundaries, including off-site areas and sub-areas used in 
   
   calculations (pre- and post), along with points of analysis
    
Pre- and post-developed land uses/cover with corresponding acreage

    
Pre- and post-developed time of concentration flow paths & flow type
    
Existing and proposed topographic features

    
Drainage area appropriate for BMP (e.g. bio-retention cell < 1 acre)
B. Soils Investigation
(see also Geotechnical Requirements for BMPs at www.blacksburg.gov/Index.aspx?page=421)

    
Soils map with site and drainage area outlined
    
Geotechnical report with recommendations and earthwork specifications

    
Map showing boring locations
    
Borrow area
    
Basin pool area

    
Embankment area: centerline principal spillway, emergency 



   
   spillway, abutments
    
Boring logs with Unified Soils Classifications, soil descriptions, etc.
    
Description of testing methods

    
Permeability rates
    
Depth to seasonal high groundwater table

    
Depth to bedrock
    
Compaction requirements specified
    
Additional geophysical investigation and recommendations in Karst 
  
 
   
   environment

II. COMPUTATIONS (BMPs)
A. Hydrology

    
Rainfall depth/intensity along with source of values (http://hdsc.nws.noaa.gov/hdsc/pfds/) 
    
Runoff curve number determinations, or runoff coefficients when using modified rational,    for pre- and post-developed conditions (Note that Modified Rational shall not be used for 
   
   drainage areas greater than 20 acres)
    
Mapping showing delineation of discrete areas for weighted calculation

    
Source of CN or coefficient values

    
Post-development runoff CN/coefficient based on ultimate build-out of site
    
Time of concentration: pre- and post-developed conditions.
    
Flow paths and segment lengths (overland, concentrated, channel) on 



   mapping (overland max. flow length ≤ 150’)
    
Calculations/method used
    
Hydrograph generation: pre- and post-developed condition for appropriate 
  
   
   design and safety storms (SCS methods or modified rational using critical storm duration)

B. Hydraulics

    
Stage vs. storage curve for storage facility 

    
Stage vs. discharge table/curve for control structure
    
Specify assumptions and coefficients used (i.e. orifice or weir 



   
   discharge coefficient, outlet control)

    
Information for each stage of control structure (i.e. elevation, size of orifice, etc.). Include outfall culvert information.
    
Reservoir routing of post-development hydrographs for appropriate design 

  storms (1-, 2- and 10-yr., or as required) & safety storms (show safe passage of  
 
   
   100-yr. or as required).
    
If modified rational, use critical storm duration (td).  Provide 

   calculations or show sufficient iterations used to determine td.

    
Storage routing table or plot w/ time, inflow, volume used, discharge and


   
   stage (WSE) – Indicate peak WSE and discharge for each storm.
    
Riser structure and barrel
    
Riser/Outlet Structure flotation analysis (factor of safety = 1.25 min.).
    
Anti-seep collar or filter diaphragm design.
    
Outlet protection per VE&SCH Std. & Spec. 3.18.  (Assure constructability 


   of apron at 0% slope)
    
Provisions for use as a temporary sediment basin riser with clean out 


   
   schedule & instructions for conversion to a permanent facility.
    
Emergency spillway adequacy/capacity analysis with required embankment 
 
      freeboard
    
Storm drainage & hydraulic grade line calculations.
    
Drawdown time routing. Note that if WQ orifice < 3-inches, assume WQ volume as 
      “dead” storage

    
Calculations to support design of all storm inlets, pipes, and channels
    
Calculations to support design of all culverts, attach standard VDOT calculation forms.
    
Headwater not higher than an elevation that is 18 inches below the outer 



   edge of the shoulder at its lowest point in the grade
    
Tailwater determination for design storm in downstream channel

    
Headwater not causing upstream property damage

    
HW/D is at least 1.0 and not to exceed 1.5 where HW is the headwater 



   depth from the culvert inlet invert and D is the height of the barrel

    
Headwater not exceeding low-point in road grade (not necessarily at culvert 


   location)

    
Elevation of terrain or ditches that will permit flow to divert around the 



   culvert
    
Driveway culverts computed for each lot in subdivision.

    
10-year hydraulic grade line or water surface profile for proposed and existing 
 
      storm sewer systems on standard VDOT calculation forms. 

    
For drop inlets, include approach spread (4 in/hr intensity rainfall) at sag inlets, 
 
      spread lengths, depth of water, length on the inlet and height of slot. Check all curb inlets 
   
   in sag for 100-year storm (safe passage).
    
Include supporting computations for all special design structures such as special 
   
   design end walls, inlets, flumes, energy dissipaters, channels, etc.
    
Outfall velocities and dissipation: energy dissipaters, aprons, rip-rap

C. Floodplain
    
Delineation of FEMA 100-year floodplain.  Specify on plans if project is not located in a 
   100-year flood plain.
    
Delineation of 100-year floodplain if tributary through site drain > 100 acres.  Include 
     calculations and all supplemental material (e.g. HEC-RAS)
D. Downstream Impacts

(see also Guidance for Assessment of Adequate Channel at www.blacksburg.gov/Index.aspx?page=421)

    
Demonstrate downstream channel adequacy (MS-19) – see Guidance for Assessment of 
   Adequate Channel on Town website 
    
Supplemental information for determination of Manning’s n value for 



   channels.

    
100 year floodplain impacts
    
Storm drainage analysis/plans for site areas not draining to BMP
    
Storm drainage analysis/plans for off-site areas planned to bypass project 

    
Safe passage of the 100-year storm

E. Water Quality Compliance
    
Impervious cover tabulation (pre- and post)
    
Compliance approach

    
Technology-based criteria: proper selection of BMP based on impervious 


      cover.  With Technology based, all impervious shall be treated, 



      pretreatment provided and BMP “maxed-out” to achieve the maximum 


      pollutant removal possible 
    
Performance-based criteria: pre- and post-developed pollutant load and 
 
  
   
   pollutant removal requirement calculations (provide worksheets)
    
All calculations related to the sizing of BMP (volume based or flow rate based – design 
   flow rate generated from the water quality storm based on SCS methods as described in 
  
   VA SWM Handbook)

    
See checklist for additional requirements for specific BMPs in Appendix 3 of 
 
      the VSWM Handbook
    
Reference VA SWM Handbook for BMP limitations in regards to vicinity to slopes and 
   structures and drainage areas

    
Provide pretreatment with appropriate calculations per VSWM Handbook or manufacturer    specifications.
F. Wetlands

    
Show delineated wetlands on plan, as surveyed and approved by Corps of 
  
   
   Engineers.

    
Provide necessary documentation and permits from the Corps of Engineers and

wetland scientists when possibility of wetlands is evident and/or wetlands are proposed to 
   be disturbed.

    
Identify all hydric soils on mapping.
III. PLAN REQUIREMENTS

A. General Items
    
Plan view drawn at 1"=50' or less (40', 30', etc.)
    
North arrow
    
Legend
    
Location plan and vicinity map
    
Plans sealed by a qualified licensed professional
    
Property lines (metes and bounds)
    
Existing & proposed contours (2' contour interval min.)
    
Existing features & proposed improvements (including utilities and protective 
 
      measures)
    
Earthwork specifications
    
Construction sequence for SWM facilities and E&S controls
    
Conveyance of base flow during construction
    
Temporary and permanent stabilization requirements per VESCH
    
Field location of all natural watercourses, springs or drainage ways affected by 
  
     construction 

    
Show creek overlays
    
Arrows showing the direction of drainage flow in streets/across pavement, in 
  
      storm sewers, valley gutters, ditches, streams and sub-drainage structures.
    
Indicate location, size, types and grades of proposed ditches, inlets, pipes and

connections to existing drainage system.
    
Existing and proposed drainage easements dimensioned and labeled. Include 
 
      deed book and page number of recordation.
    
All storm sewers and appurtenances, identifying appurtenances by type (VDOT

designation) and number; the station on the plan must conform to the station on 
  
   
   the profile.
    
Indicate the top and invert elevation of each structure on plan and profile.
    
Storm sewer profiles.  (10-year HGL may be shown in profile view on plans or in 
   
   narrative)
    
Provide profiles for all paved channels and any special design channels. (10-year HGL 
      may be shown in profile view on plans or in narrative)

    
Show all existing drainage systems affected by construction in plan and profile 
  
      views.
    
Detailed typical sections of proposed ditches including depth, side slopes, slope 
 
      of centerline, type of stabilization to be provided. Show 2-yr and 10-yr flows, 
  
   
   velocities and depths.
    
Type (concrete, metal, plastic, etc.) and class for drainage pipes and paved 
  
      ditches as applicable
    
Details must reference VDOT standards where applicable.
    
Show any off-site work proposed based on adequate channel requirements as part of plans.

    
Location of roof-drains indicating location of outfall

B. BMP Plan Views
    
Dimensions that provide the minimum information needed for construction of basin 
     features: perm. pool, sediment forebay, embankment, etc.
    
Identification of control structure(s)

    
Side slope (H:V) of basin storage area and embankment (upstream and 
 
  
   
   downstream slopes)
    
Location of all conveyance system outfalls into basin with energy dissipation.
    
Proper orientation to avoid short-circuiting (length-to-width ratio as specified in BMP 
      design criteria)
    
Outlet protection at outfall of facility per VE&SCH
    
Top of bank & basin bottom elevations (contours or spot grades)
    
Pervious low flow channel (basin bottom to prevent erosion and ponding)
    
Sediment Forebay
    
Maintenance access to sediment fore bay, riser structure, and one side of the 
 
   
   basin ponding area
    
Aquatic Bench
    
Shoreline protection (prevent erosion – e.g. retention pond)
    
Safety fence or other safety features 
    
Riser and barrel materials and dimensions labeled
    
Constructed storm water wetland/shallow marsh
    
Temporary erosion & sediment control measures
    
Landscaping plan (e.g. bio-retention, enhanced extended detention)

    
Pretreatment clearly indicated with dimensions and any other necessary information for 
   proper construction/installation (provide specifications for proprietary BMPs)

    
Show all types of required underdrains with outlet locations clearly identified and defined.     Assure basin bottom has adequate underdrains to prevent ponding.

C. BMP -Section Views & Related Details

Embankment (or dam) and Ponding Areas
    
Side slope (H:V) of basin side slopes/embankment (upstream and 
 
  
   
   downstream slopes).  Maximum slope 3:1.
    
Top width of embankment 

    
Top of embankment elevations- constructed height and settled height (10% settlement)

    
Adequate freeboard (One foot free board if Emergency Spill way is used; two 
 
      feet free board if not)
    
Elevations of permanent pool, water quality volume and maximum design water 
 
   surface elevations for all appropriate design storms and safety storm(s)
    
Top of bank and basin bottom elevations 

    
Elevation of crest of emergency spillway
    
Emergency spillway w/side slopes labeled.
    
Anti-clogging devise for low-flow orifices

    
Basin bottom slope (assure positive drainage to control structure)

    
Basin liner specifications
    
Pool depth zones identified on plan
    
Existing ground and proposed improvements profile along center line of 
 
  
     embankment

    
Existing ground and proposed improvements profile along center line of 
 
  
   principal spillway
    
Typical grading section through pond including typical side slopes with aquatic 
 
   
   bench, safety ledge shoreline protection, etc.
    
Dimensions of zones for zoned embankment
    
Phreatic line (4: 1 slope measured from the principal spillway design high 
 
   
   water).



a. Anti-seep Collar

    
Anti-seep collar (detail required..).
    
Size (based upon 15% increase in seepage length).
    
Spacing & location on barrel (at least 2' from pipe joint).


b. Filter Diaphragm

    
Design certified by a professional geotechnical engineer.
    
Foundation Cut Off Trench or Key Trench

    
Materials labeled
    
Bottom width (4' min. or greater per geotech. report)
    
Side slopes labeled (1:1 max. steepness)
    
Depth (4' min. or as specified in geotechnical report)
    
Multi Stage Riser and Barrel System

    
Elevation, type and dimensions for all stages of control structure

    



 Riser size and type

    



 Inverts and dimensions of control release orifices/weirs
    



 Crest elevation of riser structure 
    
Riser base (footing) type and dimensions

    
Riser trash rack or screen (detail required for construction)

    
Riser anti-vortex device (detail required for construction)

    
Access to riser structure interior for maintenance

    
Barrel type, diameter, inverts, and slope (%) labeled
    
Bedding or cradle details provided
    
Gauge & corrugation size for metal pipes specified
4
Outlet protection per VESCH, Std. & Spec. 3.18, 3.19 w/filter cloth 
 
  
   
   underlayment
D. BMP Landscape Plan
    
Planting schedule and specifications (transport / storage / installation / 
 
 
      maintenance)
    
Plant selection for planting zones 1 thru 6
    
Preservation measures for existing vegetation
    
Top soil/planting soil included in final grading
E. Maintenance Items
(see also Maintenance Covenants document at www.blacksburg.gov/Index.aspx?page=421)

    
Recorded Maintenance easements 

    
Recorded Maintenance covenant in accordance with section 18-617 of the Town Code
    
Person or organization responsible for maintenance
    
Maintenance narrative which describes the long-term maintenance requirements 
   
  of all stormwater facilities, conveyances and associated components on-site (provide in 
  
   narrative – reference narrative in Maintenance Covenant)
    
BMP facility access from public R/W or roadway
    
Construction inspection checklist from Appendix 3B of the VASWM Handbook in 
     narrative

    
Assure the following note is on the plans: “Inspection and maintenance of stormwater 
    management facilities are the responsibility of the owner and in accordance with the 
 
   Declaration of Covenants with the Town of Blacksburg.” 

III. CERTIFICATIONS

    
Certification's from manufacturers for materials used when deemed appropriate by Town
    
Certification statement and seal by licensed professional indicating the as-built 
 
      drawing is accurate, complete and constructed per the approved plan
IV. MISCELLANEOUS
    
Provide the following note: “As-built plans are required per Section 18-612 of the Town 
   Code.  The as-built must show design specifications for all stormwater management 
   
   facilities and be certified by a professional engineer.  Certification shall include inspection 
  of all aspects of BMP construction, including surface as-built surveys, as well as 
  
  
  geotechnical inspections during subsurface or backfilling and riser installation. Performance 
  securities for stormwater management will not be released until acceptance of the as-built 
  and a final inspection by the Town.”  It is advisable that the engineer certifying the as-builts 
  consult with the Town stormwater engineer prior to construction.

    
Provide costs estimates for stormwater management facilities for review.  Construction 
     costs plus 25% will be required as installation performance security before approval of 
 
   plans. 

    
If disturbance greater than 1 acre, assure a SWPPP is prepared and NPDES permit 
      coverage obtained for stormwater discharges.  Provide a copy of permit to the Town once 
   received.

    
Provide COE and DEQ correspondence where permits may be necessary.
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