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o What is iSWM?

o Submittal Process

o Hydrologic Methods

o Downstream Assessment

o Streambank Protection

o Flood Mitigation

o Stormwater Conveyance Systems

o Easements, Plats, and Maintenance Agreements

o Integrated Construction Criteria

o Water Quality Protection



o integrated Stormwater Management (iSWM)
o Collaborative Effort of Over 60 Communities Involved 

in iSWM

o Aids in compliance with TCEQ MS4 permits

o Helps mitigate stormwater and environmental 

challenges and impacts for development

o Goes above and beyond to protect the community







Bronze: applicants adopt standards with 
much partiality 

Silver: applicants adopt much of the 
standards with partiality

Gold: applicants must be annual 
contributors to the Public Works program
and adopt much of the iSWM standards 
with certain mandates



iSWM Criteria Manual iSWM Technical Manual

iSWM Tools iSWM Program Guidance



o 2015 – iSWM Criteria Manual with TriSWM Appendix

o 2006 – iSWM Design Manual for Site Development

o 2010 – iSWM Criteria Manual

o 2014 – iSWM Criteria Manual with TriSWM Appendix

o Fundamentals of iSWM and Lessons Learned



o Reduce Flooding

o Protect Property Values

o Improve Water Quality

o Meet State/Federal Regulations

o Aid in Cross Jurisdiction Coordination

o Reduce Operation Costs

o NCTCOG Technical Assistance



Community-specific requirements / pre-

development meetings

Drainage study to support Plats/Grading 

Permits/Construction Plans

Proposed work in FEMA floodplain (Flood 

Study, Floodplain Development Permit (FDP), 

CLOMR, LOMR, CDC)

Submittal path should be clearly laid out 

during a Pre-Development Conference (PDC)







Accounting for Offsite Areas



Routing Methods

o Best for Uniform Conditions
o Better for Overland Flows
o Estimated Parameters
o Does not simulate 

backwater

o Hydraulic Modeling Required
o Best for Open Channel Flows
o Requires Many More 

Parameters
o More Accurate

o Only used for pipe flow



Curve Numbers
Careful not to use Composite CN and Percent 
Impervious together



Rational Method C-Values (Impervious Areas)
Runoff Coefficient C Values Are Not Percent 
Impervious Cover

Unimproved Area

o C value 0.1 - 0.3 = 0% Impervious

Roadway, Roofs, and Water

o C value 0.95 = 100% Impervious



Time of Concentration / Lag Times
Proposed TC paths need to be updated to reflect proposed grade

Maximum Distances Per Flow Regime
o Sheet Flow: 100 ft Max (Pervious cover)
           50 ft Max (Impervious Cover)
o Shallow Concentrated: 3,000-5,000 ft Max
o Pipe Flow: True Distance
o Open Channel: True Distance

Basin Flow

I.D. Length Length n Time Length C* Vel Time Length Vel Time Time Time

(ft) (ft) (hr) (ft) Value fps (hr) (ft) fps (hr) (hr) (min) (hr) (min)

Existing UT-A1 2883 2.96% 100 0.15 0.14 797 16.130 2.78 0.08 1986 6 0.09 0.31 18.7 0.19 11.2

Existing UT-A2 1499 3.74% 100 0.15 0.13 753 16.130 3.12 0.07 646 6 0.03 0.23 13.8 0.14 8.3

Existing UT-A3 1413 3.96% 100 0.15 0.13 0 16.130 3.22 0 1313 8 0.05 0.18 10.5 0.11 6.3

Existing UT-A4 2744 1.89% 100 0.15 0.17 2251 16.130 2.23 0.29 393 6 0.02 0.48 28.7 0.29 17.2

Existing UT-A5 2284 2.34% 100 0.15 0.15 0 16.130 2.47 0 2184 8 0.08 0.23 13.6 0.14 8.1

Existing Lag Time Calculations

Condition Slope

Sheet Flow Shallow Flow (1) Open Channel Travel Lag



Time of Concentration / Lag Times

Basin Flow

I.D. Length Length n Time Length C* Vel Time Length Vel Time Time Time

(ft) (ft) (hr) (ft) Value fps (hr) (ft) fps (hr) (hr) (min) (hr) (min)

Existing UT-A1 2883 2.96% 100 0.15 0.14 797 16.130 2.78 0.08 1986 6 0.09 0.31 18.7 0.19 11.2

Existing UT-A2 1499 3.74% 100 0.15 0.13 753 16.130 3.12 0.07 646 6 0.03 0.23 13.8 0.14 8.3

Existing UT-A3 1413 3.96% 100 0.15 0.13 0 16.130 3.22 0 1313 8 0.05 0.18 10.5 0.11 6.3

Existing UT-A4 2744 1.89% 100 0.15 0.17 2251 16.130 2.23 0.29 393 6 0.02 0.48 28.7 0.29 17.2

Existing UT-A5 2284 2.34% 100 0.15 0.15 0 16.130 2.47 0 2184 8 0.08 0.23 13.6 0.14 8.1

Existing Lag Time Calculations

Condition Slope

Sheet Flow Shallow Flow (1) Open Channel Travel Lag

o Time of Concentration (TC)
o Summation of total travel time

o Lag Time
o 60% (0.6) of the TC

o TC min and max should only be for Rational Method



o On-Site drainage using the Rational 
Method will always yield different 
results from the Unit Hydrograph 
Method of downstream assessment

o Check for area and drainage pattern 
differences

Discrepancies between proposed plans 
and the HMS models



o To protect downstream properties from 
increased flooding

o Assessment should extend downstream 
where discharge no longer has a 
significant impact

o Separate analysis for each major outfall



Determine Outfalls

Locate Zone of Influence

Hydrologic Analysis

Runoff Mitigation if Necessary



Zone of Influence
Point at which the 

proposed site is 10% or 
less of the contributing 

watershed

Adequate Outfall
Location of acceptable 

outfall in which adverse 
impacts are not created



Zone of Influence Location: The 10 percent Rule & Adequate Outfall
Regardless of the preferred method by the jurisdiction, it is important to be consistent

Analysis for Common Plans (Concept Plans, Multi-Phase Preliminary Plats)

o Concept Plan
o Typically, no drainage study is required
o Should provide drainage pattern intent

o Multi-Phase Preliminary Plats
o Preliminary Drainage Study which should include a separate analysis for each phase scenario
o Should be updated if future phases are significantly updated



When Relying on Old Plans
Updated analysis needed using current iSWM 
standards. Don’t assume old plans are accurate.



o Current Level of Service
o No Increase in Water Surface Elevations
o Dry lane will need to be maintained and not made 

worse



Tailwater Accounting
Be sure to account for all 
receiving storm systems.

WSEL With no Tailwater Considered

Tailwater From Receiving Channel
Approx. 4,200 ft





Reinforce/Stabilize Downstream 
Conditions

Stormwater Controls to Maintain 
Existing Downstream Conditions

Control Release of Storm Event What is Erosive?



Ensure no adverse 
impacts

Proposed conditions 
should mimic existing 

conditions

Use on-site drainage 
controls for mitigation



NCTCOG Volume Estimation

Modified Rational Method

Unit Hydrograph Method



o Typically has higher calculated volume

o Better suited for preliminary sizing

o Best for basins under 200 Ac



o Should be used for the design of small 

detention facilities

o Typically under predicts the required 

detention volume

o Best for basins under 200 Ac

Required Volume



o Typically has higher runoff 

values but less delta from 

existing to proposed

o For larger drainage areas and 

more complex hydrologic 

conditions



o Site Assessment and Location

o Detention or retention pond

o Tailwater from receiving storm system

o Erosion protection

o Freeboard (1-ft), bank slopes (4:1)

o Access ramp (min 10-ft, 15% max slope)

o Pond bottom minimum slope (1%)

o Pond berm top-width (10-ft).

o Emergency Spillway design for fully developed conditions, 6-inch freeboard

o Geotechnical investigation/slope stability analysis needed for ponds deeper 

than 12-ft prior to Grading Permit acceptance.



o Natural or Engineered

o Earthen or Lined

o Channel roughness coefficient



o Submerged or Unsubmerged

o Material – RCP, CMP, HDPE

o Entrance/Exit Coefficient

o Culvert or Bridge?





o Inlet on grade

o Inlet in sump

Typical Criteria

o Depth of flow in streets – top of curb

o Flow Spread Limits (Conveyance Storm and 

Roadway Classification) – Maintain dry lane

o Parking lots flooding depth limits



Erosion Protection

Energy Dissipation

o Reduce energy to prevent erosion

o Usually installed at outfall location

o To prevent erosion due to high velocity

o Doesn’t reduce velocity, just protects from it.



Concentrated Outfalls & Flow Over Channel 
Banks

o Concentrated outfall should be at channel 

flowline

o Avoid concentrated discharge overland



Concentration of Flows from Ponds to Roads/Offsite

o Existing Conditions

o Runoff spread out overland

o Proposed Conditions

o Concentrated flow



Tailwater Accounting for Detention Ponds

o Account for tailwater from receiving channels and existing storm 

systems



Detention Storage Spillway Design

o Labyrinth Weir provides additional length 

in a small space



Location of Emergency Spillway

o Emergency Spillway should be designed 

for fully developed flows into the pond

o Emergency Spillway should outfall to an 

existing storm system

Emergency Spillway
Receiving SD



Provide entitled land 
access for drainage 

systems.

Various types of 
easements are applicable 

to drainage systems – 
drainage, flood plain, 

slope, etc. 

Sizing of easements is 
dependent on the 

easement type.



o A plat demonstrating the intent of the project limits, easements, and 

boundaries.

o Required when subdividing an existing property into smaller lots

o Usually includes preliminary grading, drainage, and utility layout.

o Could be approximately 50% submittal

o Drainage study typically required for preliminary plat approval

o Check for land use discrepancy between plat and drainage study



Easements: Drainage, Utility, Fire Lanes, ROW

o Should show all pertinent linework with legal 

description

o Flow from one property to another typically 

requires a drainage easement



o Publicly owned items maintained by a private entity

o Purpose is to ensure the upkeep, repair, and serviceability of agreed 

upon items

o Agreement should clearly define what is to be maintained and to what 

extent

o Can include amenity ponds, paving, fountains, lights, signs, etc.

o Stormwater Facilities Maintenance Agreement (SWFMA)



o Construction Phasing

o Erosion/Sediment Controls

o Construction Entrances



To remove pollutants from high 
frequency storms



Ponds should be designed not to 
discharge 1.5-inch rainfall in under 24 
hours.



o Trash racks should be placed at key 

discharge points including that of the 

water quality pond

o Inline stormwater interceptors can 

collect and reduce waste through the 

system
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