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This update is designed to improve the 

stormwater and drainage design manual 

to more effectively and adequately 

address future flood risk, new stormwater 

practices, and state & federal regulations.

The manual is a part of the City’s 

policies and programs to reduce 

pollutants in compliance with the 

Municipal Separate Storm Sewer 

System (MS4) permit issued by ADEQ. 

Require use of the latest 

technology, methodologies, and 

data in conjunction with higher 

design standards. 

TO REDUCE FLOOD RISK

Encourage use of low impact 

development (LID) and green 

infrastructure. 

TO IMPROVE WATER QUALITY

Provide additional resources on 

use of stormwater best 

management practices (BMPs)

TO PROTECT STREAMS

WHY UPDATE?
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Clean Water Act – Sec. 

402(p)(3)(b)

Permits for discharges from 

municipal storm sewers -

    (iii) shall require controls to 

reduce the discharge of pollutants 

to the maximum extent practicable, 

including management practices, 

control techniques and system, 

design and engineering methods, 

and such other provisions as the 

Administrator or the State 

determines appropriate for the 

control of such pollutants.

ADEQ General Permit 

ARR150000

Part II Section A.4.L

Post-Construction Stormwater 

Management

A goal of at least 80% removal of 

total suspended solids from these 

flows which exceed 

predevelopment levels should be 

used in designing and installing 

stormwater management controls 

(where practicable). Where this 

goal is not met, the operator shall 

provide justification for rejecting 

each practice listed above.

WATER QUALITY REGULATIONS

Federal State Local
ADEQ MS4 Permit ARS000002

Part 6.2.2

Areas of New Development

Each co-permittee shall utilize a 

comprehensive master planning 

process to develop, implement, 

and enforce controls that will 

reduce, to the maximum extent 

practicable, the discharge of 

pollutants from areas of new 

development and significant 

redevelopment after construction 

is completed.
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SWMM UPDATE PROCESS

1

2

3

4



Step 1
REVIEW AND 
BENCHMARKING
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BENCHMARKING

▪ Municipalities

• City of Fayetteville

• City of Memphis

• City of Springfield, MO

• City of Rogers

• City of Tulsa

▪ State Agencies

• ARDOT*

• Georgia Stormwater Manual

*No longer considered a current reference
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BENCHMARKING

▪ Developed a matrix 

of 38 different 

criteria for basis of 

comparison

▪ Held discussions 

with city staff from 

Fayetteville and 

Memphis
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KEY BENCHMARKS

▪ Most manuals reviewed used Atlas 14 rainfall except Rogers, 

Memphis, and Fayetteville which use Hydro-35/TP-40

▪ All drainage manuals reviewed required Water Quality 

treatment

▪ WQ treatment volumes varied 

▪ Memphis 1”,Springfield 1”, Fayetteville 1.2”, Rogers 85th 

percentile, Georgia 90th percentile

▪ Proposed WQ volume for Little Rock: 90th percentile (1.5”) 

▪ Only one manual required less than the 100-year design storm 

for detention (Memphis – 10-year detention)

▪ Storm system design storm varied; however, all required 

analysis and safe passage of 100-year event 

▪ Memphis 10-year, Springfield 25-year, Fayetteville 10-year, 

Rogers 10-year, Tulsa 100-year, Georgia recommends 10- to 

25-year

▪ Proposed design storm for Little Rock: 25-year

Majority of manuals of have 

undergone major revisions in the 

last 10 years

▪ Fayetteville - 2014

▪ Memphis – 2007*

▪ Springfield - 2022

▪ Rogers - 2018

▪ Tulsa – 2019

*currently being revised



Step 2
STAKEHOLDER 
INPUT
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PUBLIC MEETINGS

For the first round of public engagement, three public 
meetings were held to gather input from the public:

May 17th, 2023 Dunbar Community Center

May 22nd, 2023 East Community Center

May 25th, 2023 Adolphine Fletcher Terry Library

For the second round of public engagement, five public 
meetings were held to gather input from the public:

March 18th, 2024 Dunbar Community Center

March 25th , 2024 West Central Community Center

March 28th, 2024 East Community Center

April 1st, 2024 Adolphine Fletcher Terry Library

April 4th, 2024 Southwest Community Center

Upcoming Meetings

• June 3, 2024 - East Little Rock Community 
Center (2500 East 6th Street)

• June 6, 2024 – The Center at University 
Park (6401 W 12th Street)

• June 10, 2024 – Southwest Community 
Center (6401 Baseline Road)

• June 12, 2024 – Adolphine Fletcher Terry 
Library (2015 Napa Valley Drive)

• June 20, 2024 – West Central Community 
Center (8616 Colonel Glenn Road)  
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WEBSITE 
AND SURVEY

The purpose of the 

survey was to gather 

feedback from 

stakeholders to help 

the City update the 

manual in a way that 

reflects the needs 

and concerns of the 

community. www.lrswmanualupdate.com

The website provides 

updates on the process, 

a link to the survey, and 

upcoming public 

meeting information. 



Step 3
DRAFT CHAPTERS
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PLANNED CHANGES

The City plans to review and revise the manual to improve the resilience of its infrastructure and better 

protect residents and property from the impacts of stormwater runoff and extreme weather events.

Streamline manual and 
improve readability and 
usability

MODERNIZE

Include measures to remove 
pollutants and incentivize 
green infrastructure

ADDRESS WQ

Utilize latest methods and 
expand analysis of storm 
events and offsite impacts

UPDATE METHODS



Stormwater Manual Update |  15

PROPOSED OUTLINE

• In general, the overall layout of the 

manual is similar. Some chapters were 

combined and streamlined, and two 

chapters were added. 

Major addition to the 
manual is the Water 

Quality chapter.
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CHAPTER 1 – SUBMITTAL PROCEDURES

CHAPTER 2 – STORMWATER CRITERIA

• Chapter 1 summarizes the submittal procedures and requirements for a stormwater management and 

drainage plan. 

• This chapter outlines the items to be included in the Final Drainage Report and the Plans and 
Specifications.

• Chapter 2 summarizes the major stormwater related criteria related to water quality, downstream impacts, 

and stormwater system Level of Service. 

Goals of revision

▪ Streamline submittal procedures

▪ Clarify submittal requirements

▪ Summarize main criteria in one location

▪ Provide example submittal in Appendix B



Stormwater Manual Update |  17

CHAPTER 3 – DETERMINATION OF STORM RUNOFF

• Provides rainfall information and accepted runoff determination methodologies. 

• Chapter 3 also provides equations and parameters for multiple hydrologic methodologies. 

Goal of revision

▪ Utilize best available rainfall data, Atlas 14, and 

provide updated IDF equation parameters

▪ Modernize hydrologic methods

▪ Revise applicable methodology based on 

watershed size

▪ Remove unnecessary calculation aids

Rainfall TP-40 Atlas 14

10-year 6.1” 5.94”

25-year 7.0” 7.14”

50-year 7.8” 8.13”

100-year 8.5” 9.17”
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CHAPTER 4 – STORM DRAINAGE SYSTEM DESIGN 
CHAPTER 5 – OPEN CHANNEL DESIGN        
CHAPTER 6 – CULVERT HYDRAULICS

• These chapters focus on the design of the storm drainage system, including inlets, street gutters, 

roadside ditches, small channels, swales, and the underground pipe system. 

• Provides an overview of open channel design criteria and methods.

• Includes design criteria for culvert end treatments and energy dissipators

Goals of revision

▪ Combine and condense several chapters

▪ Update design storm, freeboard, and spread 

limits based on street classification

▪ Remove unnecessary calculation aids
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CHAPTER 7 – STORMWATER DETENTION

• Chapter 7 provides guidance on stormwater runoff storage for meeting downstream channel protection 

criteria and peak flow attenuation. 

• The chapter provides analysis methods and allowable methods of detention storage such as dry ponds, 

wet ponds, and underground detention.

Goals of revision

▪ Update methods of analysis and the storm 

events analyzed

▪ Require assessment of downstream impacts
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CHAPTER 7 CONTINUED -  DOWNSTREAM ANALYSIS

• For sites over 20 acres, a downstream analysis will be required to evaluate the effects of flow timing and increased volume. This 

analysis should show that the proposed development does not exacerbate flooding problems downstream.

• The downstream analysis will extend downstream until the site comprises 10% or less of the total watershed area.
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CHAPTER 8 – WATER QUALITY

• Chapter 8 provides criteria for water quality treatment and guidance on the use of Low Impact Development (LID) 

and stormwater Best Management Practices (BMPs).

Goals of revision

▪ Develop water quality criteria and BMP 

guidance

▪ Establish water quality volume (WQv) based 

on 90th (1.5”) and 85th (1.3”) percentile storm 

events
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CHAPTER 8 – WATER QUALITY

𝐖𝐐𝐕 =
𝐏𝐑𝐕𝐀

𝟏𝟐

Where: WQv = water quality volume (ac-ft)

Rv = 0.05 + 0.009(I) 
where I is the percent impervious cover (i.e., 50% 
impervious is 50 not 0.5)

A = site area (acres)

P = 1.5 inches (new development) or 1.3 inches 
(redevelopment)

• The Water Quality Volume (WQv) provides treatment 

from a site to reduce post-development total 

suspended solids (TSS) loadings by 80%, as 

measured on an average annual basis. 

• This performance goal is based on the ADEQ 

NPDES small MS4 permit in accordance with U.S. 

EPA guidance.
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CHAPTER 8 – WATER QUALITY

• Appendix C provides a list of 

stormwater control measures with 

estimated pollutant removal 

efficiencies.

• Detailed sizing calculations, design 

criteria, and maintenance requirements 

are provided for each stormwater 

control measure. 
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CHAPTER 9 – CONSTRUCTION SITE STORMWATER 
MANAGEMENT

• Provides information on construction site stormwater management practices which control erosion and 

sedimentation. 

• Management practices include stabilization practices, erosion control, site runoff control, and 

sedimentation controls.

Goals of revision

▪ Streamline chapter

▪ Clarify requirements and accepted erosion 

control methods
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APPENDICES

• The appendices provide guidance on submittal items and additional resources for water quality 

stormwater BMPs and construction site erosion controls.

Goals for revision

▪ Revise guidance for more consistent submittals

▪ Provide detailed information for selection and 

design of water quality BMPs

▪ Update erosion and sediment controls

Appendix A – Report and Plan Checklists

Appendix B – Example Submittal

Appendix C – Stormwater BMPs

Appendix D – Erosion and Sediment Controls

Appendix E – References
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APPENDIX A
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APPENDIX B
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APPENDIX C
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APPENDIX D



Revision Impacts



Stormwater Manual Update |  31

DEVELOPMENT IMPACTS

• Drainage manual revisions will potentially impact the cost of engineering and construction for development. 

• The cost impact will be highly dependent on the type of development and the mitigation measures selected.

Basis Proposed Manual Change Cost Assessment Cost Change Notes

Industry standard 
data/methodology

Requires NOAA Atlas 14 precipitation data to 
be used for all designs

Cost Neutral
No increase to engineering analysis or review. Additional volume 

included in estimate below.

Industry standard, 
Existing Code (Sec. 29-

102, Sec. 31-90)

Require detention for the 2-, 5-, 10-, 25-, and 
100-year storm event

Cost Increase for engineering analysis, 
and construction

Additional engineering analysis of pond sizing and outlet design. 
Approximately 25% increase in detention volume, increased 

excavation or additional underground detention 

MS4 Permit (Section 
6.2.2), ADEQ General 

Permit (Part II 
SectionA.4.L)

Require treating 1.5" of rainfall runoff
Cost increase for engineering analysis, 

City review, and construction

Additional engineering analysis and City review of Water Quality 
design. Cost impact highly dependent on control measures selected 

and integration with already required landscaping/detention.

Master Street Plan
Updated roadway cross drainage design storm 

to be a minimum 25-year storm event
Cost  neutral - increase to engineering 
analysis. Cost increase to construction

Minimal to no increase in engineering analysis. Increased storm pipe 
diameter at  crossings.

Industry standard 
data/methodology

Updated acceptable runoff analysis 
methodology and software based on 

watershed size
Cost Neutral

Update to methodologies does not require specialized software 
requiring software purchase. 

Existing Code 
(Sec. 29-102)

Downstream impact analysis
Cost increase for engineering analysis, 

and City review
Requires additional capacity analysis downstream and additional City 

review. Potential to impact required detention. 

ADEQ General Permit 
(Part I Section B.14)

Stream  buffer requirements Cost Neutral Potential for less developable area.
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REVISION BENEFITS

Detention and Storm System requirements

• Increased public safety and protection of 

property

• Fewer nuisance flooding complaints

• Prolong lifecycle of existing infrastructure

• Reduced business interruption and economic 

impacts from flooding

Mitigation Saves Fact Sheet (fema.gov)

Water Quality, LID, and Stream Buffer requirements

• Reduced degradation of water quality

• Reduced streambank erosion 

• Reduced future maintenance burden on City

• Preserving natural features can increase the value 

and sale price of residential lots

Costs of Low Impact Development: LID Saves Money 

and Protects Your Community's Resources (epa.gov)

https://www.fema.gov/sites/default/files/2020-07/fema_mitsaves-factsheet_2018.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/bbfs3cost.pdf
https://www.epa.gov/sites/default/files/2015-09/documents/bbfs3cost.pdf
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SUMMARY OF MAJOR CHANGES

Rainfall

Detention

Water Quality

Design Storm

Rainfall

Detention

Water Quality

Design Storm



Step 4
IMPLEMENTATION
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UPCOMING TIMELINE

MARCH 2024
Provide draft chapters for 

comment and hold public 

meetings

Present manual to Mayor 

and City Directors

Require implementation of 

new manual for all new 

projects

Finalize manual after public 

comments

Adopt manual and 

applicable ordinances

JUNE 2024 AUGUST 2024

JULY 2024 JANUARY 2025



GET IN TOUCH

Visit the website https://www.lrswmanualupdate.com/ for the latest 

updates or contact us below.

Natalie Rogers

Water Resources Team 
Leader

(501) 653-7522

nRogers@halff.com

Miles Simmons

Water Resources Project 
Manager

(501) 801-2685

mSimmons@halff.com

Jamie Collins

Director Planning and 
Development

(501) 371-4790

gCollins@littlerock.gov 

https://www.lrswmanualupdate.com/
mailto:nRogers@halff.com
mailto:mSimmons@halff.com
mailto:gCollins@littlerock.gov
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