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Il WHAT IS A STORMWATER MANAGEMENT MANUAL?

CITY OF LITTLE ROCK

SEPTEMBER, 2016 UPDATE

STORMWATER
MANAGEMENT AND
DRAINAGE MANUAL

PUBLIC WORKS DEPARTMENT
701 WEST MARKHAM STREET
LITTLE ROCK, ARKANSAS 72201
RUOURRRXR RRDEXK

JOEOEMBER /2007 UPBATE
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A stormwater management and
drainage design manual (SWMDM)
provides guidelines and standards
for the design and construction of
drainage systems within the city.

THE MANUAL ADDRESSES:

= E Public Projects and Private

== Development
= State and Federal
2@ S e Eeliel — Regulations and Permits
A ) Water Quality and Stream é Construction Site Runoff
Protection and Erosion

Stormwater Manual Update | 3



TO REDUCE FLOOD RISK

1| WHY UPDATE?

Require use of the latest

technology, methodologies, and
Updates will make sure that the manual

remains effective and adequately

data

addresses future flood risk, new
stormwater practices, and state & federal

regulations. TO IMPROVE WATER QUALITY

Encourage use of low impact
development (LID) and green
infrastructure

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.

i halff R
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TO PROTECT STREAMS

Provide additional resources on
use of stormwater best
management practices (BMPs)




II CHAPTER 13 ARTICLE Il. - FLOOD DAMAGE PREVENTION

(c) Statement of purpose. The purpose of this article is to promote the public health, safety and general welfare, to prevent adverse
impacts from any floodplain development activities, and to minimize public and private losses due to flooding events in identified
special flood hazard areas. This article advances the stated purpose through provisions designed to:

(1) Protect human life and health;

(2) Minimize expenditure of public money for costly flood control projects;

(3) Minimize the need for rescue and relief efforts associated with flooding and generally undertaken at the expense of the general
public;

(4) Minimize prolonged business interruptions;

(5) Minimize damage to public facilities and utilities such as water and gas mains, electric, telephone and sewer lines, streets and
bridges located in floodplains;

(6) Help maintain a stable tax base by providing for the sound use and development of flood prone areas in such a manner
as to minimize future flood blight areas; and

(7) Ensure that potential buyers are notified that property is in a flood area.
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1 UNREGULATED CONSTRUCTION SITES CREATE
COMPLAINTS

Sediment

Trash

Dirty water

Dust

Tracked dirt on roadways

Growth Is inevitable, smart
growth is possible.
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1 INCREASED RUNOFF CHANGES STREAMFLOW
CHARACTERISTICS S

Streams are valuable and

a resource to be protected.
« Water Supply

 Flood Control
« Habitat
 Recreation

== halff
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1| PLANNED CHANGES

The City plans to overhaul the manual to improve the resilience of its infrastructure and better protect
residents and property from the impacts of extreme weather events.

MODERNIZE ADDRESS WQ UPDATE METHODS

Streamline manual and Include measures to remove Utilize latest methods and
improve readability and pollutants and incentivize expand analysis of storm
usability green infrastructure events and offsite impacts
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I| SWMM UPDATE PROCESS

1

* Review manual & ordinances
* Benchmark against peer cities
* ldentify gaps

== halff R

City of
LITTLE ROCK

2

Gather stakeholder input
Determine community
priorities

3

Draft updated manual
Recommend ordinance
revisions

A

* Present to Mayor & Council
* Adopt new manual &
ordinances
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| BENCHMARKING

= Peer Communities

 City of Fayetteville
« City of Memphis

GEORGIA
= State AgenCieS " STORMWATER MANAGEMENT MANUAL {_votumesaez }—oi

« ARDOT*
« Georgia Stormwater Manual

Drainage
Criteria
Manual

*No longer considered a current reference

July 1,2014
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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

Little Rock Drainage Manual Updste - Benchmarking
Littl= Rock Drairage fsnusl Fayetteyille Drainass Manusl Georgis Stormwater Marusl Merrphis Stormaster Management Manual
| (18 of Storm Runoff
Hydro 35 & TP 40 Hydro-35 & TP-40 tiaz 18 OF Curves
11 R—— IDF Curves IDF Curves refers to Atlas 14 DIOF Curves
24 hr 10yr - 6.1, 25yr-7.07, S0yr-7.8%, 100yr - |24 her 10yr - 5.37, 25yr- 6.3, S0yr - 7.1°, 100yt -
B8.5" 7.9"
« 200 scres - Rational Method SC5 TRSS up to 2000 acres Raticnal Method MRCS TRIS
22 = Methodology - SCE, Rational 200 1o 2000 acres - 5C5 TRSS Raticnal Method 0 to 40 scres, do not use for SC5 TRSS for dreinage up to 2000 acres. Raticnal Method
» 2000 acres - HEC | detention Simplified NACS TRS55 Uinit hydrozraph theory
MRCS Soil Survey Dats (USDA, SSURGD)
FCH - table based
&-Vahues - Table buzed on storm cvert e il - h‘l:::;'"""‘ beas MRACS Scid Survey C-vabucs Toble 2-4
23 | Parameters - CN, TC, sic. RCN - table based on city zones “T"‘E‘ " be;w“d " T":”;’S - Table 3.1.5-1 fr RN Sail Clazsification Table 26
'sluzs can ini Table 3.
TC - nomograph min. TC 5 minutes CValues can be found 3.1.4-2 CH values Table 2-7, 2-8_2-9
Mannirg’s n e table 3.4
2 | " I— HEC-HMS ::‘E_’r'::;ﬁ'd anfy mention same saftware Swm zaction 27.4
See Appendix H HYE HEC-HMS, WinTR-35, EPA-SWMM
|i. Storm Drains and Dy Appurtenances
EBridges and cubeerts:
100yr roadways crossing flocdpleins . . Rosdwanys use 25-yr to 100y
100-yr for dira 1i0~yr for stonm sewrs
31 Design Siorms — bridgesdculverts, roadways  |50yr for arterial, ‘"’h "_""“:1 negE System Storm drainge systems 10-yr tn 50-yr depending o r D"“m_
25yt for minor arterils and collectors, ¥ Far minar aranage system on the system. See caction 5.1.3 r eress grain
10yt all other streets
: R . min velocity 2.5 fijs
rmin. pipe velodty 2.5 fps . ;
R - . min slope 0.5% rmax dope 5% rmax velodity 20 ft/s
iz Design velocitiesslopes :";‘:E:f::s o mim velocity 2.5 ft/ min slope 13 far grass swales min velocity 2.5 ft/s
i 0fps 0.5% min slope for armored pilat channel
13 nis concrete (U012 Far artificially lined channels cee Table 6.15 For artificial lined channels see Table 5.4-4and | Ondy chows data for concrete. There is 8 sheet
taughness coeflice cMe 0024 Uniform flow values of n ses Table 6.16 Table 5.4-5 for uniform flow valuss flow mennings n table 2-10
R - - Mot specified -
34 Min. Pipe sizn 1 15 Min pipe O for detantion tanks is 367 15
. 30" ar smaller - max 500 feet 15" to 367 - meoc 200 fit o 22" e spescing 400 feet
35 = Manhale location
" over 30° - max 1200 feet 42" mnd larger - max 500 42" rreax specing 500 feet
X = Minar losses Tables of minor loss coefficents Table 6-5
|IV. Culvert Hy
) ) : Req'd for all culverts installed in public ROW. Se=  |Headwalls are reguired for all metal cubverts and
41 = End treatments h:}:fjmﬂghsfnrsdeﬂmnufhudmll;ur zec. 5.3.4.6 for more detsils regarding spron where buoysncy protection iz necessary and use | nefers to Table 5-1
=" : installation for high depthsfvelocities. =n apron where velocty will cawse scour
ek sllowsble discharge velodty: N ; - .
Earth-§ Sod marth - B e table 5.17 and 513 for . Jacities consistent with channed stability requirements at
4z Discharge velocity fpe. Sod earth - fps S s e See Table 5.4-2 and 5.43 for velocity limitatians  |autlet, see chapter 3 for permissible velocities for
Peved or Riprap Apron - 15 fps i) channel lini
Shale - 10 fps, Rock - 15 fps el imngs
43 = Computation method - HYR FHA methods, softwsne with spproval Appendix H softwarnes Section 5.5 provides energy dissipation design H“.F‘HDH methacs
T tar Dbt
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I| PUBLIC MEETINGS

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

May 17%, 2023  Dunbar Community Center
May 22" 2023 East Community Center
May 251, 2023  Adolphine Fletcher Terry Library

Upcoming Meetings

* March 25th: West Central Community
Center (4521 John Barrow Road) - 6pm - 8pm

* March 28th: East Little Rock Community
Center (2500 East 6th Street) - 6pm - 8pm

e April 1st: Adolphine Fletcher Terry Library
(2015 Napa Valley Drive)- 6pm - 8pm
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II WEBSITE
AND SURVEY

The website provides R # halff Little Rock Stormwater  pywey ...

LITHLE ROCK Manual U pdates

updates on the process,
a link to the survey, and
upcoming public

. . Survey
meeting information.

The City of Little Rock (City) is seeking input through the following
survey about updating the Stormwater Management and Drainage
Design Manual (manual). The manual provides guidelines and standards

Th e p u r p O S e Of t h e for the design and construction of drainage systems within the city. This

survey is intended to gather feedback from a variety of stakeholders,
including developers, engineers, and residents, to help the City update
S u rV ey W aS to g at h er the manual in a way that reflects the needs and concerns of the
community. The City is looking for input on a range of topics, including
fee d b aC k -I: ro m stormwater management, flood control, water quality, and erosion
prevention. By updating the manual with community input, the City
hopes to improve the resilience of its infrastructure and better protect

S t ak e h O | d e r S to h el p residents and property from the impacts of extreme weather events.
This survey includes 24 questions and requires approximately 10-15

the City update the e T oy e ey
manual in a way that =
reflects the needs

and concerns of the

community. www.Irswmanualupdate.com
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I| SURVEY RESULTS

« The current Little Rock Stormwater Management and
Drainage Manual (LRSMDM) adequately addresses
storm water management (flooding, street drainage,
offsite impacts, water quality, stream protection, etc.)

Total

Respondents
64

Rank Options Firstchoice Il I B B M Lastchoice
1 Flood risk I .
2 Impacts from future development _—_—-
3 Weter Quality A I
4 Roadway flooding and level of service -_—_
5 Regulstory changes 1

m Developer = Engineer/Architect = Contractor = Government Employee = Local Resident
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I| 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.

Current Outline Proposed Outline
Qutline Introduction

Ordinance REfEnam;% o I. Submittal Procedures
n
Policias \ Il. Stormwater Criteria, Planning, and
Regulations

Introduction

L Submittal Procedures lll. Determination of Storm Runoff

IV. S5torm Drainage System Design
Il. Determination of Storm Runoff
. . V. Open Channel Design
lll. Storm Drains and Drainage

Appurtenances V1. Culvert Hydraulics

IV. Culvert Hydraulics VIl. Stormwater Detention

V. Stormwater Detention Vill. Water Quality

IX. Construction Site Stormwater
Management

VI. Pavement drainage desi

VIl. Storm Drain Inlets
Appendix A Drainage Report and Plans &

Vill. Storm Sewer Design Specifications Checklists

IX. Open Channel design Appendix B Example Submittal

X. Erosion and sediment control Appendix C Stormwater BMPs

Xl-Genoral Reguiremants-to Provent Appendix D Erosion and Sedimentation Controls
Stormwater Damage
) ] . Appendix E References
Appendix A Grading and Drainage FPlan
Checklist
A v B Soi Caleulation Tabl

Appendix C Erosion and Sedimentation Controls

Appendix D References

mhatf R,

City of
LITTLE ROCK
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I| CHAPTER 1 — SUBMITTAL PROCEDURES

« 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.

Goals of revision
= Streamline submittal procedures
= Clarify submittal requirements

= Provide example submittal in Appendix B

AR R R
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Il CHAPTER 2 - STORMWATER CRITERIA

« Summarizes the major stormwater related criteria related to water quality, downstream impacts, and
stormwater system Level of Service.

The objective of this manual is to:

Goals of revision « Reduce stormwater runoff pollutants
= Establish primary goal and objectives of the and protect water quality
manual
* Reduce downstream overbank
= Summarize main criteria in one location flooding and channel erosion
= Provide accessible location for most common - Safely convey the design storm and
information extreme storm events

- hal_ff Stormwater Manual Update | 20



I| 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.

Rainfall TP-40 Atlas 14

N 10-year 6.1” 5.94"

Goal of revision 25.year 70 7 14”

= Utilize best available rainfall data, Atlas 14, and 50 2 g 813"
provide updated IDF equation parameters year : :

100-year 8.5” 9.17”

= Modernize hydrologic methods

= Revise applicable methodology based on Fabie 3 1 Hydroloay Methodoloay
I| I| 1 'J_-' ! II I II

watershed size Methodology (Section) Watershed Size

* Remove unnecessary calculation aids Rational Method (3.3) Less than 20 acres.
SCS TR-55 Method (3.4) Up to 200 acres.
HEC-HMS Method (3.5) Greater than 200 acres.
Regression Method (3.6) Greater than 2,000 acres.
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Il CHAPTER 4 — STORM DRAINAGE SYSTEM DESIGN

« This chapter focuses on the design of the storm drainage system, including inlets, street gutters, roadside
ditches, small channels, swales, and the underground pipe system.

Table 4.1 Design Storm for Street Classification

Goals of revisi Street Classification Design Storm
oals orrevision Principal Arterials 100-year

= Combine and condense several chapters Major and Minor Arterials 100-year

= Update design storm and spread limits based All other streets 23-year

on street classification
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I| CHAPTER 5 — OPEN CHANNEL DESIGN

* Provides an overview of open channel design criteria and methods.
« In addition to natural channels, dry and wet swales, drainage ditches, riprap channels, concrete lined
channels, and grass channels, encompass open channels.

Goals of revision
= Streamline chapter

= Update design storm and freeboard
requirements

= Remove unnecessary calculation aids
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Il CHAPTER 6 — CULVERT HYDRAULICS

» OQutlines the analysis and design of culverts.
» This chapter also provides design criteria for culvert end treatments and energy dissipators.

Goals of revision
= Streamline chapter

= Update design storm and freeboard/headwater
requirements

= Remove unnecessary calculation aids

HH halﬁ Stormwater Manual Update | 24



Il CHAPTER 7 - STORMWATER DETENTION

« Chapter 7 provides guidance on stormwater runoff storage for meeting for downstream channel
protection and peak flow attenuation.
« The chapter provides analysis methods and allowable methods of detention storage such as dry ponds,
wet ponds, and underground detention.
- E OWVERBAME FLOOD PROTECTION (25- Y LEVEL

T7 CHANNEL PROTECTION LEVEL *SATETY BENCH™,
= WATER QLALITY WOLUME LEVEL 1I'|.
ACILATIC BENCH
% PERMANENT POOL

by EATREWE FLOOD PROTECTION (100 Year) LEVEL

Goals of revision

= Update methods of analysis and the storm
events analyzed

STABLE
CUTFALL

= Require assessment of downstream impacts T il L

w4 - 5WIDE BENCH, 2" MAX EFILEWNY
DEFTH, RO 31 SLOPES ANTI-SEEP COLLAR OR
ALLOWED COMING QUT OF FILTER DHAFHR &GN
WATER

PROFILE
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Il 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 (BMPSs).

Goals of revision

= Develop water quality criteria and BMP
guidance

= Establish water quality volume (WQv) based on
90" (1.5”) and 85™ (1.3”) percentile storm
events

Precipitation Depth (in)
SN

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentile
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Il CHAPTER 8 - WATER QUALITY

POND BUFFER (25 FEET MINIMUM)
« The Water Quality Volume (WQV) provides treatment e S—— .
from a site to reduce post-development total N (= ==
suspended solids (TSS) loadings by 80%, as 2 N
6 1o & FEET DEEP
measured on an average annual basis.
« This performance goal is based on the ADEQ c SRR
NPDES small MS4 permit in accordance with U.S. e Y S
EPA guidance. WAKARM € LT / ' sxrery s
SToRM LT PLAN
PRyA MEANKMENT
WQV = 1‘2/ .$T ERISER \
Where: WQv = water quality volume (ac-ft) - JJE::::::ZO:;:::;:::\; \
Rv = 0.05 + 0.009(1) i—fé‘*i"v";mm;;:;m B
where | is the percent impervious cover (i.e., 50% = 3_»,, - L { R
impervious is 50 not 0.5) _— ﬁh“i v ’. w/ SV semwnomroo. 5; ':!_Ei OUTRALL
A = site area (acres) = iy i?‘jﬁf‘;_:n_ ety — h N\
P = 1.5 inches (new development) or 1.3 inches e oveRFLow POND DRAIN W el i
(redevelopment) | SPILL REVERSE PIPE—/ BARREL
" DEPTH NO3 1 SLOPES. FLTER DAPHRAGE
ch:T(JEi;ED COMING OUT OF
PROFILE
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1 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

EEE halﬁ Stormwater Manual Update | 28



I| APPENDICES

« The appendices provide guidance on submittal items and additional resources for water quality
stormwater BMPs and construction site erosion controls.

Appendix A — Report and Plan Checklists
Appendix B — Example Submittal

Goals for revision

= Revise guidance for more consistent submittals Appendix C — Stormwater BMPs

* Provide detailed information for selection and Appendix D — Erosion and Sediment Controls
design of water quality BMPs

i - Appendix E — Referen
= Update erosion and sediment controls ppend elerences

== halff
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I| UPCOMING TIMELINE

MARCH 2024

Provide draft chapters for
comment and hold public
meetings

SPRING 2024

Finalize manual after public

comments

SUMMER 2024

Present manual to Mayor

and City Council

JANUARY 2025

Require implementation of
new manual for all new
projects

FALL 2024

Adopt manual and
applicable ordinances

== halff
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Old manual used Hydro 35 & TP 40

\

Il SUMMARY OF MAJOR CHANGES

Y

Detention

storm event

~

| m

k ew manual will require Atlas 14 rainfall

o

500

Old manual required detention for the 25-year |I|l

Water Quality

Old manual did not have water quality
requirements

Detention
. New manual will require detention for the 2-,

kS—, 10-, 25-, 50-, and 100-year storm events

Design Storm

Old manual had design storm range from 10
to 100-year based on roadway category

Water Quality
® N

ew manual will require treating 1.5 inches
kof rainfall runoff (or 1.3” for redevelopment)

7

Design Storm
o New manual will have minimum design

== halff

storm of 25-year and all areas will require
dedicated 100-year overland flow path

&
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1| GET IN TOUCH

Visit the website https://www.Irswmanualupdate.com/ for the latest
updates or contact us below.

Natalie Rogers Jamie Collins

Water Resources Team Director Planning and
Leader Development

(501) 853-7522 (501) 371-4790
gCollins@littlerock.gov

Miles Simmons

Water Resources Project
Manager

(501) 801-2685

i halff R
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