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  SWMP*

MDP (MPCD)+:
                  




 FORMCHECKBOX 


PUD+:    
                  




 FORMCHECKBOX 


Plat:    
                  




 FORMCHECKBOX 


Flood Study: 
                  




 FORMCHECKBOX 


Building Permits:


Site:    
                  




 FORMCHECKBOX 


Foundation: 
                  




 FORMCHECKBOX 


Shell: 
                  




 FORMCHECKBOX 

*Approved Storm Water Management Plan with included Adverse Impact Analysis. (If plat was approved prior to October 1997, adverse impact analysis approval is required.)  + MDP = Master Development Plan, MPCD = Master Planned Community District, PUD = Planned Unit Development

	For Resubmittals:

1. Please respond to each of the comments with a cover letter

2. Submit two (2) signed/sealed copies in the resubmittal package accompanied by original redlines if applicable.
3. Include certification that no changes or additions were made to plans or the report other than those addressing said comments.  If other changes were made, please include a description of those changes.


	I. Storm Water Management Plan (SWMP)

	N/A
	Complete
	Incomplete

	A.  GENERAL
	Address this section for these revi
	
	
	

	1. Signed, sealed & bound SWMP
	
	
	

	2. Introduction & Project description
	
	
	

	3. Statement:  “The increased runoff resulting from proposed development will not produce a significant adverse impact to other properties, habitable structures or drainage infrastructure systems to a point 2000 feet downstream.  Downstream conditions (including actual curb depth) in this reach have been field verified by myself or members of my staff.  Therefore, the owner requests to participate in the Regional Storm Water Management Program by paying a fee in lieu of detention.” 
	
	
	

	4.   Regional Storm Water Management Program Participation Form
· Property acreage of participation:  

For all plats and for building permits with ≥ 0.1 cumulative Impervious Cover addition, 

Entire lot Acreage less any areas specifically protected and/or platted as pervious areas.

For building permits with < 0.1 cumulative Impervious Cover addition,

Acreage of additional Impervious Cover.   Minimum Fee = $300.

· Storm water fee:      Residential - $750/Lot or $1,200/Acre

           Multifamily - $1,600/Acre

           Non Res < 65% impervious - $2,600.00/Acre
           Non Res > 65% impervious - $3,000.00/Acre
	
	
	

	5.   Project Location Map
	
	
	

	6.   Flood Insurance Rate Map (FIRM) with site superimposed
	
	
	

	7.  Grading Plan (Also required in construction plans)
· Lots grading properly according to FHA Lot Grading Type (A, B, C)  

· No more than 2 lots, of equivalent zoning, may drain to a platted lot unless an interceptor drain is provided.

· Driveway Detail, reference to critical Type “C” lots
	
	
	

	8.    Aerial map

· To expedite review, delineate site boundaries, point 2000 ft downstream, all downstream storm water facilities and other pertinent physiographic information.
	
	
	

	9.   Onsite Master Drainage Area Map (to scale) for Existing and Proposed (/Ultimate) Conditions:

· Existing & Proposed flow paths to expedite review

· Show overall interior drainage areas of subdivision, acreage of each drainage area and discharge locations

· Table of Q’s for key discharge location (streets, alleys, channels, underground systems and other key locations).
	
	
	

	10. Overall Drainage Area Map (to scale) for Existing and Ultimate Conditions.  Include point 2000 ft downstream (For lots less than three (3) acres in size adverse impact analyses need only extend to where tributary drainage areas equal to 100 acres):
· Provide Existing & Ultimate Flow paths to expedite review

· Show site boundaries, overall drainage areas and sub-areas, acreage of each drainage area, and discharge locations and any drainage structure that are 2000 ft downstream of site.

· Table of Q’s for offsite streets, alleys, channels, underground systems and other key locations.  
	
	
	

	11.  Verify if site is in a Mandatory Detention Area 
	
	
	

	12. Floodplain Submittal is required if property is next to a flood plain, see Floodplain Section below.


	
	
	

	13.  Detailed Q calculations include:

· Time of Concentration (provide detailed calculations):

Overland - Length, slopes, Seelye Chart, (5 min < to< 20 max)

Shallow Concentrated Flow - Length, slopes

Concentrated Flow - Length, slopes, assumed v ≥ 6fps  

· Verify Rainfall Intensities ( I ) & Runoff Coefficient (C )

· Hydrology Methodology:

a) Rational Method OK for D.A. 0 to 320 Acres
b) SCS or other Hydrograph Method OK for D.A. > 20 acres

HEC-1, HEC-HMS, Pond Pack, etc.
Provide all electronic files
Detailed Time of concentration/Lag time calculations
SCS curve number, CN value: provide detailed calculations & exhibit

% Impervious Cover:  provide detailed calculations & exhibit

Verify rainfall amounts from UDC & Initial & Uniform Losses

Routing Values:  Provide detailed calculations

Routing Method:  Modified Puls or Muskingam

Verify Reach lengths for routing and velocities (6fps min)

Soil Survey Map of area ( site delineated, soil type & acreage of each soil group)
	
	
	

	B.  HYDROLOGY
	
	
	

	1.  Detailed Q Calculations.  (See Sec A.13 above)
	
	
	

	2.  Existing & Proposed Runoff  Q’s ( 5, 25 and 100yr ) from site
Existing:    5yr________    25Yr________   100yr_________

Proposed:  5yr________    25Yr________   100yr_________

Increase:    5yr________    25Yr________   100yr_________
	
	
	

	C.  HYDRAULICS
	
	
	

	1.  General:

· For all storm water facilities with drainage area > 100ac, design for Q100

· All storm water facilities shall be designed for Ultimate development
	
	
	

	2.  Street Capacity:

· Local ‘A’:  Q5 contained within curbs, Q25 contained within ROW.
· Collector/Local ‘B”:  Q25 contained within curbs
· Primary/Secondary Arterial:  Q25 within curbs AND one lane in each direction shall remain passable with a flow depth not to exceed 0.3 ft

· Velocity < 10 fps.
· 
	
	
	

	3.  **not used **
	
	
	

	4.  Dead end street draining to unpaved surface: 

· Runoff velocity < 6fps. 
	
	
	

	5.  Storm Sewer

· Inlet designed for 25yr capacity
· HGL/EGL:  provide detailed calcs (including junction losses).  Show on S.D. profiles
· EGL:  below top of junction box or, if approved by City, specify bolted manhole covers.

· HGL:  below gutter
· Min easement:  15 ft min or 6 ft from pipe limits

· V < 15 fps or provide junction box to decrease slope

· For storm sewers larger than a  4x4 box or 48’’ pipe:  Min slope 0.2% 

· For storm sewers smaller than a 4x4 box or 48’’ pipe:  Min slope 0.5%
· Less than the above velocities may require additional certifications at final inspection and/or additional warranties.
· HDPE Pipe not allowed for use with traffic loading 

· 50 year warranty letter for pipes other than RCP.
· Min storm sewer pipe diameter = 24 inches.
	
	
	

	6.  Channels: (provide detailed calculations)

· If Drainage area < 100ac : Q25 plus freeboard (see Table 504-9)
· If Drainage area > 100ac : Q100 AND Q25 plus freeboard  (see Table 504-9)

· Channel bend freeboard calculations

· Verify if appropriate channel easements

· Earthen channel:  

If slope is < 0.5% OR if bottom width ≥ 30ft, a concrete pilot channel shall be provided with a minimum bottom width of 4ft.   The minimum (earthen) slope draining toward the pilot channel shall be one percent (1%).                                                         

Verify if 15ft access road easement required
< 6 fps or hydraulic radius calculations and use of table 504-8
· Concrete channel:  v < 18 fps.  If v > 12 fps, provide structural engineer’s design or documentation of integrity of concrete.

The minimum slope shall be 0.4%.  If Slope is greater than .1% then the minimum “cleaning” velocity shall be 2 f/s for 2 yr. storm.
· Turf Reinforcement Matting: 6 fps < V < 12 fps.  If > 12 fps, engineer’s report should certify that material is appropriate for velocity.  Include manufacturer spec’s & installation instructions.  Engineer to certify at final inspection that material was installed correctly.
· Interceptor channel:  Drainage easement shall extend a min of 2ft on both sides of the channel

· Handrails or fencing on vertical headwalls greater than 2 ft in height and wing walls with slopes steeper than 2:1

· Outlet should be taken to the invert or show that the velocity < 6fps and subcritical.
	
	
	

	7. Outfalls / Outlets / Transitions
· If v > 6fps at transition to earthen channel, provide energy dissipaters  or other means to reduce velocity 

· Energy dissipaters only where u/s flow is supercritical
· Provide retard spacing and concrete transition length calculations.

· Hydrograph timing & analysis of backwater affects calculations as appropriate.
	

	
	


	D.  ADVERSE IMPACT ANALYSIS
	
	
	

	If recent MDP- Discuss in narrative if any drainage patterns have changed from previously approved MDP.  Provide an Adverse Impact Analysis addressing only areas impacted by changes.

In order to expedite review- Downstream flow path exhibits (illustrating relation to previous units, etc.) are always required.
	
	
	

	If Site work Permit ONLY (No Increase in Impervious Cover) – Demonstrate that drainage patterns are not obstructed. Detailed adverse impact analysis not required. 

	
	
	

	Provide detailed hydrologic & hydraulic calculations from proposed development to 2000 ft downstream

· For lots less than three acres in size, adverse impact analyses need only to extend to where tributary drainage areas equal 100 acres.
	
	
	

	
	
	
	

	1.  Hydrology 
	
	
	

	· Detailed Q Calculations (see Sec A.13 above)
	
	
	

	· Existing & Ultimate Runoff  ( 5,  25 and 100yr )

Existing:    5yr________    25Yr________   100yr_________

Ultimate:    5yr________    25Yr________   100yr_________
	
	
	

	2.  Hydraulics
	
	
	

	Street Capacity:

· Local ‘A’:  within top of Curb for Q5yr & within ROW for Q25

· Collector/Local ‘B”:  within top of curb for Q25

· Primary/Secondary Arterial:  within top of curb for Q25 & one lane in each direction shall remain passable with a flow depth not to exceed 0.3 ft

· For drainage area > 100ac, check capacity for Q100
· Use actual curb heights in calculations in consideration of street pavement overlays
· 
	
	
	

	Curb Inlets:

· Opening capacity detailed calculations for Q25

· HGL/EGL :  below gutter line otherwise tailwater effect (if no Junction box )
	
	
	

	Storm Sewer:

· HGL/EGL:  provide detailed calcs (show losses). Show on S.D. profiles.
· EGL:  should be below junction box manhole
	
	
	

	Channels: (provide detailed calculations for Ultimate Q & Channel Capacity):
· Verify that Ultimate Q25 plus freeboard & Ultimate Q100 is contained within drainage easement/ROW & does not flood habitable structures.
	
	
	

	Culvert:
· Runoff should not overtop the roadway for the existing, proposed, and ultimate of the 5, 25, & 100 year condition OR…
	
	
	

	Low Water Crossings (Provide detailed calculations and discuss):

· Low Water Crossing must not be classified as “Dangerous” during regulatory (5-yr, 25-yr, or 100-yr frequency) storm events. (See UDC 35-504 (b) C 2).
· If the WSE exceeds this criterion the crossing may be improved in lieu of providing onsite mitigation measures or paying a fee. 
	
	
	

	Underground Utilities in Floodplain :
· Provide Bouyancy and Scour Calculations.  Show any required concrete capping or encasement in construction plans.
	
	
	


	E.  DETENTION
	
	
	

	1.  Provide Drainage Area Map (existing, proposed, ultimate).  Include flow paths to design points.
	
	
	

	2. Provide results in tabular format with detailed calculations for allowable/existing, proposed, and ultimate discharges from the structure
	
	
	

	3. Provide inflow and outflow hydrographs for 5-yr, 25   yr 100 yr (proposed, ultimate)
	
	
	

	4. Provide required storage for the 5 yr, 25 yr and 100 yr (proposed, ultimate)
	
	
	

	5. Include elevation vs. area or elevation vs. volume table
	
	
	

	6. Verify pond height is 6' high or less from toe on downstream side of embankment (existing grade) to the top of the structure.  If not, overflow spillway must have capacity for 100% of the ultimate development probable maximum flood (PMF) and TCEQ approval may be required.
	
	
	

	7. For Regional Storm Water Detention Facilities- Provide 15' easement around top of bank and/or 100-yr flood inundation pool for maintenance [and public safety] purposes. 
	
	
	

	8. For Public Detention Facilities- Provide ramps with a maximum slope of 7:1 for access to the flow line of the facility
	
	
	

	9. Provide side slopes for detention pond at a maximum of 3:1 
	
	
	

	10. Provide details on outlet structure (invert, sizes, slopes, details on plan sheet)
	
	
	

	11. Provide outlet rating curve
	
	
	

	12. Check tailwater conditions on outlet structure (velocity <6 fps, depth)
	
	
	

	13. Verify design water surface elevations (100 yr ultimate or 25 year + freeboard) are below the top of pond
	
	
	

	14. The modified rational “trial and error” method must be used to estimate a trapezoidal hydrograph which yields the most conservative pond volume estimate.  
	
	
	

	15. Provide pond grading on subdivision plat
	
	
	

	16. Provide maintenance agreement
	
	
	

	17. Provide details on pond include cross sections
	
	
	

	18. Provide a private/public drainage easement around detention structure on plat.  If detention pond accepts runoff from public facilities, the detention pond will be dedicated to the city.
	
	
	

	19. Check post development and ultimate discharges from the pond for the 5-year, 25-year, and 100-year meet existing conditions
	
	
	

	20. Provide 2 copies of the detention ponds construction plans sign and sealed by the engineer on 24" by 36" sheets
	
	
	

	21. Provide Pondpack or other applicable files on CD
	
	
	


	II. CONSTRUCTION PLANS

	N/A 
	Complete
	Incomplete

	A.  STREET PLANS
	
	
	

	1. Slope to inlet:  min = .5% ; max  = 4% 

· Positive drainage provided to all inlets, including those located at the low point of (i.e. in the sag of) a vertical curve.
	
	
	

	2. Provide flow arrow for washout crowns
	
	
	

	B.  DRAINAGE PLANS
	
	
	

	1.  Standard notes:

· Improved earthen channels and detention ponds will be vegetated by seeding or siding. Eighty five percent of the channel surface area must have established vegetation before the City of San Antonio will accept the channel for maintenance. 

· All concrete lining shall develop a minimum compressive strength of not less than 3,000 psi in 28 days.

· For normal conditions, the concrete lining shall be a minimum of five (5) inches thick and reinforced with No. 3 round bars @ 12 inches on center each way.  Where surcharge, nature of ground, height and steepness of slope, etc. become critical, design shall be in accordance with latest structural standards. All concrete lining shall develop a minimum compressive strength of not less than three thousand (3,000) pounds per square inch in twenty‑eight (28) days.  The depth of all toe downs shall be 36 inches upstream, 24 inches downstream, and 18 inches for side slopes.  The City's Construction Inspector may permit an 18" toe down in rock sub grade in lieu of the above toe down requirements. The horizontal dimensions of toe downs shall not be less than six (6) inches.
	
	
	

	2.  Storm Sewer:  Minimum easement required (15ft) or 6ft from Extreme limits of pipe
	
	
	

	3.  Junction box:  min of 6”  from O.D. of pipe no less
	
	
	

	4.  Invert of junction box to be shaped with concrete fill (1,500psi min) to affect drainage to outlet pipe.
	
	
	

	C.  STANDARD DETAIL SHEETS
	
	
	

	1. Junction Box:  If proposed spans larger than standard, reinforcement and concrete wall thickness calculations must be provided.
	
	
	

	2. Check Junction Box Detail
	
	
	

	3. Pipe Bedding and Backfill Details (See  special detail) 
	
	
	

	4. Note on 2nd layer (Rocks not larger than 1”) 
	
	
	

	5. Provide concrete collars when using C.M.P. or H.D.P.E. Pipes. (Provide 50 yr warranty letter)
	
	
	

	6. Grout should be added to spring line
	
	
	

	7. Weep Holes are required in Rip Rap on Headwalls 5ft and higher and are to be placed 6” above the toe and also 10ft apart.  Geo-fabric is to be placed behind the riprap to hold the gravel (1cubic feet).
	
	
	


	D.  UTILITY LAYOUT
	
	
	

	1. Tie-ins from properties to storm sewer systems
	
	
	

	2. Check if proposed underground utility lines are in floodplain.  Show any required concrete capping or encasement required by Bouyancy and Scour calculations.
	
	
	

	E.  GRADING PLAN  
	
	
	

	See notes above, Section I “General Section”, item A. 7.
	
	
	


	III.  PLAT

	N/A 
	Complete
	Incomplete

	A. GENERAL  
	
	
	

	1. Finished Contours – Street only if no “significant” site grading
	
	
	

	2. Existing Contours
	
	
	

	3. Label & dimension all drainage easements
	
	

	

	4. Verify continuation of Streets & Channels 
	
	
	

	5. Delineate FEMA FIRM 100 Yr Flood Plain
	
	
	

	6. Provide drainage easement to include the worst case of the FEMA 100 yr, the Ultimate 100 yr or the Ultimate 25 yr plus freeboard flood plain or a combination thereof.
	
	
	

	7. NOTE:  Temporary easement to expire upon incorporation into platted public street right-of-way.
	
	
	

	8. NOTE:  No structures, fences, walls, or other obstructions that impede drainage shall be placed within the limits of the drainage easements shown on this plat.  No landscaping or other type of modifications, which alter the cross-sections of the drainage easements, as approved, shall be allowed without the approval of the Director of Public Works.  The City of San Antonio and Bexar County shall have the right of ingress and egress over grantor’s adjacent property to remove any impeding obstructions placed within the limits of said drainage easement and to make any modifications or improvements within said drainage easements.  
	
	
	

	9. NOTE: Finish floor elevations must be a minimum of (8) inches above final adjacent grade (For residential lots only).  
	
	
	

	10. NOTE: Minimum finished floor elevations for residential and commercial lots shall be elevated at least 1 foot higher than the computed water surface elevation for the 100 year ultimate development. 
	
	
	

	11. NOTE: The maintenance of the detention pond and outlet structure shall 

be the responsibility of the lot owners or home owners association their successors or assign and not the responsibility of the City of San Antonio and or Bexar County
	
	
	

	12. To expedite the review of future elevation certificates, indicate the specific minimum finish floor elevation for all lots adjacent to FEMA floodplains.
	
	
	

	13. Deferred detention:  Areas within the City Limits.  

· Provide NOTE: 
1. “Storm Water detention is required for this property.  The engineer of record for this subdivision plat has estimated that an area of approximately ___ acres and a volume of approximately ____ acre-feet will be required.  This is an estimate only and detailed analysis may reveal different requirements.”

2.  “No building permit will be issued for this platted property until a storm water detention system design has been approved by the City of San Antonio”
· Provide calculations of estimated detention basin size.

· Provide drainage easement to contain detention pond.
	
	
	

	14. Easement Requirements:

· Easements will be required for all detention facilities accepting runoff from properties other than the lot on which the detention pond exists or will be constructed.

· For regional detention facilities the easement shall extend to a minimum of fifteen feet outside both the 100-yr pool and the structural improvements to facilitate maintenance as well a public safety.
	
	
	


	IV. FLOODPLAIN SUBMITTAL

	N/A
	Complete
	Incomplete

	 COSA FLOODPLAIN STUDY
	
	
	

	1.  Narrative (Per section 35-B119(d) of UDC)

· Table of Contents and abstract or executive summary

· Introduction that includes project description and history, location, scope and objective of analysis, previous and related studies that may affect this analysis.

· Summary, conclusions, and recommendations.  Include the impact on the floodplain’s Q, WSEL & velocity.
	
	
	

	2.  Provide analysis of (with hard and electronic copy of) the following:

· 25 year existing and ultimate development plus required freeboard condition hydrologic and hydraulic analyses 

· 100 year existing and ultimate development condition hydrologic and hydraulic analyses
	
	
	

	3.  Vicinity map
	
	
	

	4.  Provide U.S.G.S. Quadrangle maps showing overall drainage areas, runoff coefficients, time of concentration, intensity.
	
	
	

	5.  Provide Topographic Work Map:  show plan view of project limits, cross sections, existing/proposed contours, proposed development, current and revised flood plain limits, property lines, drainage easement, engineers signature and seal
	
	
	

	6.  Grading Plan (existing and finished contours)
	
	
	

	7. Provide channel cross sections (existing superimposed on proposed) show the drainage easement, Mannings numbers, property lines, structures, etc.)
	
	
	

	8.  Plotted water surface profiles for the ultimate flows (if applicable)
	
	
	

	9.  Provide drainage easement based on the worst case floodplain of the 25-year ultimate development plus required freeboard, the 100-year ultimate development or the existing FEMA 100 yr floodplain or a combination thereof.
	
	
	

	10.  Provide detailed Hydrology calculations, see Sec A.13 
	
	
	

	11.  Provide plans and calculations for channel outfalls perpendicular to the floodplain.  Channel outfall must be taken to the invert of the floodplain or show the velocity to be less than 6 fps going down the side slope.   Floodplain development permit is required if within the city limit.
	
	
	

	12.  Provide a summary table of the hydraulic model (HECRAS) of the floodplain within the platted area
	
	
	

	14.  CD of all existing and proposed condition HEC-HMS and HEC-RAS models used in analyses
	
	
	

	15.  Is this development over the Edwards Aquifer Recharge Zone?
	
	
	

	16.  Flood plain Development Permit Application (1 COPY ONLY)
	
	
	

	17.  Elevation Certificates (if applicable)
	
	
	

	18.  Unflooded vehicular access must be available to the development from a public street.
	
	
	

	19.  If site is in ETJ, Bexar County is the Flood plain administrator.  

· Floodplain Development Permit  is not required

· Bexar County signs the FEMA forms

· Verify drainage easement for ultimate conditions.
	
	
	

	20. If using agency provided 2ft aerial contours, field verification is required.
	
	
	

	21. If more than 320 acres drain to site, improvements to site is not allowed.
	
	
	

	22. Account for storage volume lost (with comparable excavation within the same creek floodplain) when reclamation of ineffective flow OR shallow flooding (overbank) areas is proposed.
	
	
	

	23. 
	
	
	

	22. MDP:
Provide hydraulic analysis of floodplains that are adjacent to this MDP or if no hydraulic study is being done provide the following note on the MDP with signatures of the Owner and Engineer.

“The Floodplain limits on this Master Development Plan are estimated and subject to change.  Approval of subdivision plats associated with this Master Development Plan is subject to the review and approval of a Storm Water Management Plan in accordance with Appendix B, Section 35-B119 of the City of San Antonio Unified Development Code.”
	
	
	

	
	
	
	

	FEMA CLOMR / LOMR
	
	
	

	1.  Provide the applicable items listed in the COSA Floodplain Study above
	
	
	

	2.  MT-2 Form 1, Sec D:  Provide Owners and Engineer’s original signature.
	
	
	

	3.  MT-2 Form 2, Sec A:  Provide an attached explanation if sediment transport is not considered.
	
	
	

	4.  MT-2 Form 2, Sec B.4:  Model names in this section must match the models listed in the CD. 
	
	
	

	5.  For Map Revision Detail study includes 10, 50, 100 and 500 year analysis.
	
	
	

	6.  If applicable, provide As Built Grading Plan with engineer’s seal and signature.
	
	
	

	7.  Recommend providing Check-RAS output
	
	
	

	8. Provide existing and proposed FEMA FIRM Maps with the following:

· Existing - Label Map “Current” and show the site boundaries. 

· Proposed – Label Map “Revised”, show site boundaries, show only the proposed floodplain limits,   floodplain must tie in with the existing floodplain upstream and downstream, show the proposed streets centerline only and label, show the upstream and downstream limits of study.
	
	
	


CITY OF SAN ANTONIO, DEPARTMENT OF PUBLIC WORKS


Storm Water Engineering Review Team


Submittal Review Checklist / Comments
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