Navigating the Stormwater Permitting Landscape:
A Multi-Perspective Analysis

reseneatr (OLZOAH 128 HALFF | Westwood

I ——

\STORMWATER DEVELOPMENT TEAM

Leon Wilson, Jr., P.E., CFM
Nolan Schomer, P.E., CFM

« Tony (Dritan) Shehi, P.E.
« Saifuddin Ahmed, P.E., CFM

[ |

Parth Patel Third Party Reviewers:

Kimley-Horn
. Halff Associates

WHAT IS OUR PURPOSE?

Stormwater Development Services (SDS) works to safeguard citizens and
resources and guide sustainable development while promoting quality growth.
SDS serves the City by reviewing drainage & flood studies, floodplain development
permits, and storm drain construction plans associated with development projects
within the City of Fort Worth and Extra Territorial Jurisdiction (ETJ).

SDS reviews for conformance to City drainage design and floodplain
management criteria, as it relates hydraulics, hydrology, and construction
standards.
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Stormwater Development Functions

» Drainage Studies * Grading Permits

* Flood Studies » Stormwater Facility

« Floodplain Development Maintenance Agreements
Permits * Building Permits

* Infrastructure Plan Review + Development related

« Plats (Prelim, Final, etc.) Drainage Complaints

* SW Waiver Requests * Stormwater PDC




FORT WORTH.

‘Common SDS Terminology

« Drainage Study (DS or SWM) - Based on NCTCOG iSWM Technical Manual
+ Adequate Outfall (No Adverse Impact through Zone of Influence)

+ Grading Permit (CG — Commercial Grading; Early and Final)

« StormWater Facilities Maintenance Agreement (SWFMA)

« Existing, Proposed, and Fully Developed Conditions (Ultimate)
« Floodplain/Floodway

+ 100-YR Storm Event (1% annual chance)
+ Floodplain Development Permit (FDP)

Drainage Study

Analysis of proposed development and

associated drainage areas, drainage facilities
and flood risk. Sty
What development phase is the project seeking?

Some bearing on level of detail of the study sation
Pre-development
Typical review time of 10 days per cycle. .
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This D tudy is ipporting the following development applications (check al that apply):

[ single-phase preiminary Plat [ Muti-Phase prefiminary Piat []  Concept Plan (Multi-Phase)  []  Infrastructure Plan Review
Grading Permit Final Plat Zone A (only) Flood Stud Update To Previous St
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When is a Drainage Study needed?

« A Drainage Study is required for:

« Any developments disturbing 1.0 acre or more of land OR part of a common
area of development.

« Plat application that is less than 1 acre, but needs to determine a DE, FPE, or
Minimum FFE

* Most Drainage Studies include a downstream assessment

- Drainage Study requirements are listed in the Drainage Study Checklist and
RIS IS S E MR MEmEN'S 345, 'SEA (NER Sy nage Study Checkdistan




1.1 Drainage Study / Flood Study

Drainage Study is one of the first items that need to be submitted/addressed by the
applicants/developers engineer.

Very detailed criteria to be followed for storm drain infrastructure
Adverse impacts assessment

Typically - Timing Study or Mitigation or adequately sized outfall/s
Development in the Floodplain — Flood Studies

Stormwater Criteria Manual and iSWM Technical Manuals are the basis of the reviews

* Must Meet FEMA and City Criteria
« 15 Day Review Cycle

» Proposed grading that would result
in reclamation or alteration of the
FEMA regulatory floodplain will
require the submittal of a pre-
project flood study followed by a
post-construction flood study and
request for Letter of Map Revision
(LOMR) from FEMA.

F I OOd Stu dy Drawing Sheet from Flood Study Submittal with Comments

Floodplain Development Permit:
Federal Regulations & Local Ordinance
Floodplain Development Permit (FDP) is required for City’s participation in the
National Flood Insurance Program (NFIP).

Federal flood insurance not available in Fort Worth unless we participate.

Several Federal grants require NFIP participation.

Community Rating System (CRS) provides lower cost flood insurance.

floodplain.

The 100-year FEMA floodplain covers almost 50 square miles of land within the
350 square mile City. Approximately 14% of the City within the 100-year FEMA




(FDP)

within the FEMA regulator;

Floodplain Development Permit | s

or (i.e. prop
grading, headwalls, fences, etc.) will require a
Floodplain Development Permit (FDP), please submit
your application package on-line in Accela

For questions or concerns about development

specifically in a floodplain within the City of Fort Worth,

gontact the Stormwater D ervice:
department 2t SD. tworthtexas.gov or

ForT WORTH.
e
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1.2 Grading Permit
Early Grading & Final Grading
Requirements

Drainage Study need to be Accepted

Encroachment Agreements (Private utilities crossing or tying to Public utilities) to be identified

and executed

Facility

to be submitted or 'In Review"

Any TXDOT permits to be at least under review. Proof of coordination with TXDOT needed.

Any official

with affected parties (adjacent property owners,

private utility companies)

Six Different Departments check the plans including Environmental Review of the SWPPP document.

Types of Grading Permits
Early Grading Permit:

existing drainage patterns.

Final / Commercial Grading Permit

Website:

« Can “go vertical” from a Stormwater perspective

« Clearing, grubbing, and grading only. Building and/or
infrastructure construction is not allowed, including
excavation for utilities, detention structures, and
cutting streets. Does not allow for changes to the



mailto:SDS@fortworthtexas.gov
mailto:floodplain@fortworthtexas.gov
https://www.fortworthtexas.gov/departments/development-services/permits/grading-permit

Potential Impacts of Grading

The disturbance of land can create flooding and erosion conditions when done improperly.

EARLY / FINAL
Grading Permit
Application

Drainage Study &

Drainage Patter
Review Ero!

Control
Floodplain Permit

SWPPP
TCEQ Permit
Control

Review Ei
Field Verifications for
P3

Phase 1 UF Permit
Fig Verfcaton of o

rotection
leasures.

\Water
Depaniment

Review Utiity Site
Plan

Gas Well

Proximity to Gas
acilties

Grading Permit Issuance

STORMWATER FACILITY
MAINTENANCE AGREEMENTS

(SWFMA)

A Stormwater Facility Maintenance Agreement must be prepared by the engineer
for each stormwater control that will not be wholly maintained by the CFW, as
part of the Operations and Maintenance Plan submitial. This agreement must
outline both preventive maintenance tasks as well as major repairs, identify

the schedule for each task, assign clear roles to affected parties, and provide a
maintenance checklist to guide future owners, including an annual self-inspection

to be provided to the CFW.

Typical SWFMA Exhibits
with Reviewer Comments

Drainage Swale

Detention Pond




1.3 Infrastructure Plan Review Center (IPRC)

Miscellaneous Projects

Include small projects such as utiity connections
Fire Hydrant relocation
Parkway Permit (Street Permit)
Driveways, sidewalks, curb ramps, etc in the Public ROW
IPRC Plan Review - The proposed drainage infrastructure in the PUBLIC Right of Way shall meet all applicable
criteria from the Stormwater Criteria Manual
Storm Drain Lines, Water and Sewer Lines, Roadway in the public ROW.
Preliminary Submittal - Review and general comments provided
Compliance Review - Full Review

- Iterations until acceptance

1.4 Building Permit

Floodplain nearby Check

Gity Flood Risk Areas Check
Elevation Certificate if needed

Grading Permit Approval Check

Building Plan Review of Building Components

Gertificate of Occupancy - Last item after construction and inspection is completed

Retaining Walls 4-feet or greater need Building Permit

Plat Review P |
|

Check for necessary easements, f
floodplain delineation, minimum finish {
floor elevations, and other stormwater | s ]
related items.

Shown easements should correlate to >
storm drainage infrastructure in accepted J o €
drainage study. ) 1




SDS References

« Stormwater Criteria Manual (2024)
+ NCTCOG iSWM Technical Manual

« Subdivision Ordinance

+ Grading Ordinance

* Floodplain Ordinance

Coordination with TPW-Floodplain

TPW Floodplain Management:

« Technical expertise, training, & guidance
« Mapping updates, LOMRs, NFIP, CRS

« Related policy development

SDS manages review of:
« Dual Studies (Combined Drainage Study and
Floodplain Study)
S « Flood Studies (FEMA criteria)
« Floodplain Development Permits

SDS Resources

« Flood Risk Viewer - Public

« SDS Viewer-Internal

« Stormwater Download Viewer- Public
« FEMA National Flood Hazard Layer Viewer - Public
« Other (FEMA Flood Map Service Center, One Address, etc.)




Grading & FDP Permits

FEMA Floodplain/Floodway
Potential High-Water Areas (PHWA)
City Flood Risk Areas (CFRA)
Aerials

Additional Information

Plat Info
Parcel Info
Building Permit
Drainage Studies
SDS Notes

Depth and Water Surface
Elevations for PHWA

Stormwater/Water & Sewer Assets

* Flood Insurance Rate Map (FIRM)

«  Letter of Map Revision (LOMR) ||
+ Base Flood Elevations (BFE)

« Other FEMA Information
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Example: Golden Triangle Boulevard near Beach Street

Normal Condition November 2023 Rain Event
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© NPA Name: DT2

© Flood Risks.
© 100N Farest marc B a3
o Within 50 ft of FEMA Floodplain: Ye5 (i PO
o Non-FEMA City Flood Risk Areas: 5 (i Ot
@ Non-FEMA Potential High Water Area: Ves

©1000 W BT St (322 )

© Reference
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Why does SDS need to review
residential building permits
when the structure footprint
isn’t changing?

Substantial I

EXISTING BUILDING
The City participates in the NFIP(National Flood

Insurance Program) which provides a resource A
for our ciizens to purchase flood insurance <

Any homes that existed prior to a BFE(Base H H
Flood Elevation) being established in a

RENOVATED/
REHABILITATED BUILDING

floodplain must meet our floodplain ordinance
requirements if improvements exceed 50% of

the improvement value of the existing structure. PR ., (o,

RAISED FULLLOOMPUANT
CRAWLSPACE FOUNDATION
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. « Understanding the City Stormwater
‘in Criteria

msmu

"o ﬁ? « Meeting Submittal Expectations

rovomits « Performing Adequate Analysis and

5 \%‘{*::;A Design

Understanding the Permitting Process

» Order of Permitting Process /
Permitting Holds
« Understanding the sequence of permits
and approvals
« Identifying common reasons for holds
and how to resolve them
* FDPs, Flood Studies (FDP/Mapping),
CLOMRs
« Clarifying requirements and how they
affect project timelines

Understanding the Permitting Process

« Coordination Between Agencies
* Managing overlapping requirements
between City, State, and Federal agencies
(e.g., FEMA, USACE, TCEQ, TRWD, CDC)
« Integration with Other Permits
* How stormwater permitting fits into broader
development approvals, such as Plats,
Grading and Building permits?
+ Review Timeframes & Expectations
« Setting realistic expectations for review
timelines and potential revisions

12



Best Practices - Understanding the
Permitting Process
» General Pre-Development Conference

+ Stormwater Pre-Development Conference
* Floodplain Pre-Submittal Conference

« Accela Electronic Data Review platform

« Understanding criteria determines the = Tremse: ——
scope of the study =

* Impact Assessment for increase in 2 | en
Flow / WSELs

» When and Where Increases in o |

Velocities are allowe

* No-Rise Criteria P
* Dry Lane Criteria

Understanding the City Stormwater Criteria

* Freeboard Criteria

« Detention and Mitigation
Requirements

+ Channel Stability and Erosion
Control design

[Fable 3.5 Vetosity in Storm Drains
« Outfall and Discharge e g =
Considerations [Gutverts (A ypes) s
[Storm Drans (it aterats) 25108
[Storm Drans (Mans) 205

13



Best Practices — Understanding the City
Stormwater Criteria

« Stormwater Criteria Manual
« Table 3.5 of the manual (2025) is a good starting point
« Refer to design criteria sections
« Utilizing City training material
« Video presentations based on most frequent
comments generated
« Early and Ongoing Communication
» Mandatory introductory PDCs to discuss study
expectations and best available data to use
« PDCs (or) Review meetings during the review

* Gaps in Understanding Stormwater
Criteria

* What is the Required Documentation?

* What City Resources are available?

Best Practices - Submittal Expectations

8. Hydrologic Analysis
P

« Effective Use of Checklists

« City Training videos

« Communication for clarifying submittal
expectations

* Goal is to submit a complete Drainage
Study

14
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Performing Adequate Analysis and Design

» Adequately considering hydrolo
and%ydraglics (H&H) gny e

« Complicated existing drainage patterns
and topography

» Unaccounted offsite flows

« Surcharged storm drains and flooded
roadways

« Steep channel designs - ener
dissipation and erosion protection

« Inadequate modeling assumptions
(for eg: overlooked tailwater)

Best Practices - Adequate Analysis and
Design

+ Engaging H&H professionals early
« Use appropriate models & methods

. Comglele Studies and Detailed Information on Maps
and Exhibits

+ Utilize City tools & resources
- Download Viewer - past studies/available models

* §ERASNA CPW Flooggain Sludes - esiablished
iplains

.+ Gitvs Potential Hi
* Collaboration

15



Best Practices - Adequate Analysis and
Design

Best Practices - Performing Adequate
Analysis and Design
W i , >\

% J

Knowledge is Power

. Schedule a predevelopment conference to get
specific answers:

What is the zone of influence / limits of study?

Is there an existing study we should use as a
starting point?

Are there any special requirements or
conditions?

. Part of a common plan of development

- Subject to non-FEMA mapped flooding

16



Follow City Criteria

« Detention ponds
« Slopes (side slopes and bottom/flowline slope)
* Flumes
« Access ramp
« Berm dimensions
« Emergency overflow
« Erosion protection

Follow City Criteria

* Open channels
* Minimum channel slope
« 4:1 side slopes
« Velocity limits
* Freeboard
* Know when HEC-RAS modeling is required

Follow City Criteria

* Public storm drain
* Minimum cover/freeboard
* Minimum/maximum velocity
« Allowable pipe sizes
* Manhole spacing
» Match flowlines, not crowns

17



Follow City Criteria

* Culverts
« Allowable freeboard (know how this is measured)
« Allowable sizes (there is a chart)
« Differential flowlines (for sediment transport)

Communicate Throughout the Process

* Hold a predevelopment conference and make it productive!
» Don’t negotiate through letters

« Seek clarification before resubmitting

« Resolve disagreements through Teams calls or meetings

* You can contest interpretations of rules, but difficult to try to
change rules during a review

» Sometimes rules do not fit all situations — consider a waiver

Lessons Learnt

Stormwater permitting process is dependent on many factors.

Familiarity of the applicants with COFW Stormwater Processes
and Criteria tend to affect the permitting timeline.

Quality and complete deliverables that meet technical criteria and
supporting data tend to reduce the overall review time.
City is developing tools and training to bridge the gap.
Early and ongoing communication helps identify applicable
stormwater criteria and navigate permitting process more smoothly.
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