Raleigh Stormwater &
Planning and Development

Stormwater:
State of the City
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Our Stormwater Challenges and Risks

Flooding Aging Water Quality
Infrastructure
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Our Stormwater Solutions

Floodplain Capacity & Green Stormwater
Regulations and Structural Infrastructure

Warnmg Systems Improvements
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Before
2001/2 Raleigh’s
Development Ha
No Stormwater

Controls

@ Impervious Area 2002

&2 Planning lurisdictions

Ablies
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Since 2001/2002
Raleigh’s
Development Has
Stormwater
Controls

# Impervious Area 2002

il impervious Area 2023

Ablies

&7 Planning Jurisdictions
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Development Review Items

What does Raleigh Stormwater review for submitted developments?

Erosion &
Sediment Control
(for during
construction)

Floodplains

¥ Raleigh



Stormwater
Projects
Make Raleigh

FY2023 Projects
oge l @ cir(ig)
More Resilient! JESSEEEE
| 8 Basin Studies

Council Districts
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| & Watersheds
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Raleigh Rainwater Rewards (R3) Watershed Studies
Cisterns at Marsh Creek Park Greenhouse Inspections, Modeling, and P

ublic Engagement

e
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Operationalizing Equity Drainage Assistance and Stream Stabilization Programs
R3 Subsidy Program, Water Equity Network, and Equity Practices in Policy Updates, Team Expansion, New Program Initiatives and City
Stormwater Programs Council Adoption

&

¥ Raleigh



Green Stormwater

Infrastructure (GSl) GSI Policy requires GSI be evaluated
for all City-Funded Projects.

Investments Help Raleigh
“Lead by Example”
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Green Stormwater Infrastructure Reduces
Stormwater Runoff Volume, Thus Protecting
Downstream Streams and Creeks
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Raleigh Rose Garden Glenwood Avenue WCWP Subsurface Gravel Wetland

East Civic Tower - Gipson Play Plaza - Smoky Hollow Park - Baileywick Park -

Worthdale Park - Durant Nature Preserve - Lion’s Park - Biltmore Hills Park
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Recent Major Stormwater System Projects

Staff enhancing
infrastructure across the
city

Converting Upper Durant
Lake to a constructed
wetland

%
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Drainage Assistance Program

o

Currently 26 projects in
various stages totaling
$3.7 million

Relieves flooding and
erosion on private
properties

Stream Stabilization
Program

$500k for stream erosion
projects over last year

15 small-scale stream
bank repairs

Over 2,000 live stakes
installed

:'gi: Raleigh



Mission Statement

Manage stormwater to preserve and
protect life, support healthy natural
resources, and complement sustainable
growth for the community.

Vision Statement

Be the “smartest” stormwater program
possible to economically and equitably

achieve our mission. MS4 Stormwater System
Operations &

Maintenance

Infrastructure & Drainage
Assistance Projects

Be Stormwater Smart!

il
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NPDES MS4 (Clean
Water Act) Permit

Public education & outreach
Public involvement

lllicit discharge detection &
elimination

Construction site controls
Post-construction controls

Pollution prevention & good
housekeeping
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Miles of Pipe

Raleigh’s Stormwater Assets Are Aging
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Stormwater Asset Responsibility Depends on
Property Ownership

Private

)
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Stormwater Pipe Ownership Categories

Private Drainage

31% City-Owned

37%

Private Carying
Public Runoff
9%

State or County-Owned
23%




When Private Stormwater Infrastructure is Ignored...

East Lane Street




Raleigh Rainwater
Rewards Funds GSI
on Private Property

e Residential

e Commercial
Institutional
Places of Worship
City Property
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“ ) Watersheds

The Majority of
Raleigh’s 700

R R S O S L 8 Miles of Creeks

QY. s g n o8l & Streams are
| LRI A B DR Privately Owned

Riparian Channels By Property Type
4™ Private (487.4 miles), 70.4%

State (106.84 miles), 15.4%
- ™ City (80.65 miles), 11.6%
™ County 17.94 miles), 2.6%

#7% Planning Jurisdiction
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Stormwater Management Advisory Commission

Reverend
Jemonde Taylor
Chairperson

Graham Smith
Vice Chairperson

Samantha
Krop McMillan

Nicola
Hill

Lou Ann
Phillips

Barrett
Jenkins
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Example Fee Calculation for the Median
Residence in Raleigh

~

5 * Median single-family house in Raleigh =
) 2,260 square feet (sf) impervious area

e 2,260 sf =1 Single Family Equivalent
Unit (SFEU)

Monthly Bill
Current Residential Bill = $7.65

.‘q:..‘ Raleigh



Example Calculation of Fee for Commercial
Property in Raleigh

 EAPN e Commercial property (example)
PR Y 47,303 sf impervious divided

by 2,260 sf/SFEU

Equals 20.93 SFEU

Monthly Bill
Currently: 20.93 x $7.65 = $160.11

¥ Raleigh



Stormwater Fee Revenues Most stormwater revenue
By Customer Type

comes from commercial
property utility fees.

* Multi-family properties

e Offices

* |nstitutions

* Industrial land uses

e Single-family properties larger than 9,500
square feet.

O Commercial 0O Residential




$37mM  $37M

Raleigh Has O Major CIP
$835 mllllon @ Water Quality
of Known

B Aging
Infrastructure
B Flood Mitigation

Stormwater Capital
Improvement Needs

e Current FY24 pay-as-you-go CIP = $13.1M (64-year delivery)
* Proposed FY25 pay-as-you-go CIP = $13.9M (60-year delivery)
 Add ongoing Debt Finance & Grant strategy (40-year delivery)
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Stormwater Outreach and Engagement Goals

e Build partnerships and trust with external
stakeholders and community leaders

-
%

N

e Identify knowledge gaps in the community and
effectively provide relevant information

* Create engaging methods to solicit resident
feedback

 Community flood resilience planning
* Collaborate with residents vs. Inform

* Collaborate with Communications on severe
weather preparedness, flood safety, and
emergency communications planning

;:.' Raleigh



Rose Lane Safe Access




Commitment to Equity -2

* OQutreach and engagement strategies
targeted to reach all community
demographic groups

* Rainwater Rewards Subsidy Program

e Partnerships with community groups

* Project priorities ranked objectively ~

(complaints not considered) ?
Pursue world-class quality of life by "
actively collaborating with our yf@‘
community toward a fulfilling and /

inspired future for all.



Raleigh’s Stormwater Vision

Keep Our Residents Safe & Informed

* Enhance our Flood Early Warning System
* Increase community notification strategies

* Educate residents on risks associated with flooding & storms

Make Our Community More Resilient

* Protect and enhance our floodplains

* Implement development mitigation strategies such as green
stormwater infrastructure and nature-based systems

Implement Cost-Effective, Equitable, and

Collaborative Strategies

* Improve program access to all residents

* Engage the community to better understand your stormwater
concerns, needs, and challenges so we can better serve you




Online Tools and Flashing High-Water Signs Provide

Real-Time Flooding and Storm Tracking

Flooding Information to Residents

E_ Current Conditions and Probability of Flooding in Raleigh, NC

Legend
Raleigh USGS Stream Gages

Status

@ NotFiocding

@ waring

O Flooding

(o) Not Monitoring (Follow fink in popup for
gage reading)

Rain Gages

¢

Crabtree Creek Watershed within Raleigh

Walnut Creek Watershed within Raleigh

Additional Resources
City of Raleigh

FEMA - Federal Emergency Management Agency
.

Wake County

Esri, NASA,

Click on a map feature for more information. Zoom in to see more features.

Laky
Crabtroe

Maktsville

Oe
o Raleigh

Golden Fordsr

s

NGA, USGS | Duke Uneversity, City of Raleigh, Wake County, State of North Carolina DOT, Esn, TomTom, Garmin, SafeGraph, GeoTechnologies, Inc, METI/NASA,

Knightdale

A, NPS, USDA, USFWS | N

Powered by Esri
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How Can You Be Stormwater Smart?

» Report and Stop Water Pollution
Know Your Flood Risk
Learn about City assistance

Call: 919-996-3940
Email: RaleighStormwater@raleighnc.gov

Visit: raleighnc.gov/stormwater

q:.' Raleigh
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The Watersheds
of Raleigh 1

Raleigh Stormwater

e City Capital of North Carolina

~ 480,000 residents and
growing!

* 36 watersheds across the city

 Funded by impervious-surface
based utility fee

;:.' Raleigh
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Wet Weather

Residential Wastewater - - Business Wastewater Wastewater Treatment

i ' Facili
Area % o 7 /Street’Storm / § , e Ar€3
Drains |5 & Drains * ool Drains g -

- o~

5 (‘aﬁe‘rg_ J‘_’Sewer p— ,   _;“ p
Stormwater FAREEREEVEN AT Teied Vot

Treatment Facility © =
VS

Wastewater

Pub'llc Waterway

Photo: Pittsburgh Water & Flow to Wastewqter
Sewer Authority Treatment Facility
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Stormwater: Where It Flows, Everything Goes
When it rains, snows, or
sleets, water hits hard
surfaces and takes
anything on that surface
with it, through drains,

_ ] pipes, and ditches to local

Be 4 . rivers, lakes, and streams.
T h e ] Cigarette butts in the
gutter become areal
5 problem when they
reach wildlife.

Source ;W PE=RE R L

o i gets swept into sewers
é
é
é
é

~and contaminates
Oil and grease 4 stormwater.

Pet waste washes

into pipes and leaked from cars
pollutes parks and washes down
recreation areas drains and into

downstream. waterways.

! Lawn fertilizer and pesticides can | Car washing
8 wash across pavement and down |8  chemicals can harm
" drains, taking toxics with them. [& fish and animals.

Where Stormwater Flows, Everything Goes

Photo: Environmental
Protection Agency
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Histor
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1974 1978 1981 19085008 ' © 1905 1996 2001

Sqil Erosion & Raleigh Falls Lake I?am Raleig,h.:::z_::|\|c:w,,,a;ﬂer Supply 1st EPA NPDES Hurricane Fran Post-
Sediment Control  Floodplain construction Stormwater \watershed Rules  Municipal hits Raleigh as  Construction
Program began Management completed Management adopted Stormwater Category 1 Stormwater
program began Division formed Permit regulations

T = -

®
2004

Stormwater
Utility Funding
Begins
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CRABTREE BOATMEN — Three men on a roft
at Crabtree Valley Shopping Center poddie an
improvised roft in the porking lot during
Fridor's flooding. The theater morquee in

Bt g ass by £ Sl d
bockground offers on oppropricte movie —
"The Poseidon Adventure,” o story of an ocean
liner overturned by a tidal wave.
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Development Review



Full Stormwater Requirements

For Stormwater Controls left in place after development:

* Control the rate of water flowing off the development site

* Limit the amount of nutrients (nitrogen and phosphorus)
discharged to streams

* If the flow fit in the pipe or stream before development, it
will fit after.

7 Raleigh



Larger Developments meet Full Stormwater Requirements

0.5 acre to <1 acre

> 1 acres

One Detached
House with ADU

Exempt Property
Requirements

Exempt Property
Requirements

Exempt up to 5%
impervious, then
Traditional Stormwater
Requirements.

Subdivision with
Detached Houses

Exempt Property
Requirements

Exempt Property
Requirements

Traditional Stormwater
EELIERENS

Cottage Court on 1 Parcel

Exempt Property
Requirements

Traditional Stormwater
Requirements

Traditional Stormwater
Requirements

Townhouse with
Common Space

Exempt Property
Requirements

Traditional Stormwater
Requirements

Traditional Stormwater
Requirements

Small Apartment Building

Exempt Property
Requirements

Traditional Stormwater
Requirements

Traditional Stormwater
Requirements

Photo Credit
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NC Stormwater Law 101 TR i S
The Rule of Reasonable Use ' !II il wmms'nm H;Hﬁri

5! i

Obligates owners of lower land to
receive the natural flow of surface
water from higher lands, as long
as the upper landowner is making
a “reasonable use” of the land.

Liability is only when a “harmful interference” is found to be
unreasonable and causing substantial damage.

q:.' Raleigh



Floodplain Regulations Restrict Development

)
.ﬁ
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Maintenance



“Smarter” Maintenance Reduces System
Risk and Improves Performance
This Makes the Public Safer!

Now >90 % Preventive
Maintenance

2018 2019 2020 2021 2022 2023



Recent Year At 2 FY 2024 Stormwater
A Glance Projects

Our Raleigh Residents

euoo @2,243 i) 27,800 Ibs
Volunteers Hours Worked Trash Removed

Stormwater Maintenance Unit Summary Statistics

Task Asset Quantity FY 2023 Asset Quantity FY 2024 ‘ ;
Pipes Inspected 6,550 (481,101 LF) 7,058 (511,255 LF) - o ©Crabtrees

Legend
Pipes Flushed 12,822 LF 36,815 LF ’ii.

Project Category ® ®
e

Replaced or Repaired Pipes 669 LF 830 LF

Culverts Maintained 1,356 3,359

Catch Basins Repaired 215 196 €3 Basin Studies

Council Districts

Street Sweeping 7,007 miles 6,346 miles

< Watersheds

7 Raleigh




Water Quality



Water Quality Initiatives

Raleigh Rainwater Rewards (R3)
« SMAC approved 37 projects totaling $488,616

» 38 projects installed and began maintenance terms

Water Quality Projects

* Completed Green Stormwater Infrastructure (GSI) at Biltmore
Hills Park

* Repaired Millbrook Exchange Park Stream (led tour with
Millbrook HS students)

Capture It! Art Contest

* 64 entries and awarded 3 finalists

* Collaborated with Raleigh Arts to host a gallery at Pullen Arts
Center




Water Quality Initiatives

- Advised stormwater equity and inclusion initiatives, including
$3 million ARPA funding allocation.

- Supported staff with enhancing storm and flood monitoring
efforts, adding 20 new rain gauges.

- Reviewed stormwater utility fee rates for FY 2025.

- Received and reviewed Stormwater Design Manual updates
(approved by City Council September 3).

- Supported Asset Management, Floodplain Management and
Development Management groups.

- Supported Stormwater Maintenance Unit (provided ride-a-long
tour to council member). P

- Reviewed and supported Watershed Public Engagement Plans.
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Floodplain Management Standards

500 Year Floodplain

0.2% Annual Chance

FEMA 100-Year Floodplain

1% Annual Chance

FEMA Flood Fringe

Encroachment Area ——* - N Encroachment Area

Base flood elevation after
encroachment on floodplain.

Base flood elevation before
encroachment on floodplain. One Foot Increase in Base Flood Elevation - Section View

q:.' Raleigh
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. . s elie . Filter by Type (Building/Parcel) Filter by Watershed Filter by Risk Score Filter by Land Class
Ra Ielg h FlOOd RISk Pnorltlzatlon Data Viewer Select Type... Select Watershed... Select Risk Category... Select Land Class...

urham

Overview of City-Wide Scores

4 = as
nl = G
Node Type = Total # Total Risk Score Land Value ! 7 ;( : ’r 96 New Hope
3 Aot
Buildings 1.944 &( $4.4682 708 4 855 3
Parcels 4823 73,361 $5.867,546,2
24
ALL 6,767 428421 $10,550,254,¢ Rolesville
Pearces
Summary of Scores in Current View
Node Type Total # Total Risk Score  Land Value
Buildings | 1944 335,06( $4 682 “’j\iR\ o
Parcels 4,822 23,341 $5,058,44
ALL 6,766 428,400 $9.741,15...
Zebulon
0S
Breakdown by Flood Risk Score
Wendell Earpsboro

us 64 Hwy W

Flood Risk Score

' I Apex

Total # of Buildings & Parcels

A - Potential Living B - Potential Structural C - Flood WSE Exceeds D - Floodplain E - Floodplain Surrounds F - Floodplain Intersects
Space Damage Damage LAG Surrounding Building Parcel Parcel
25 ] ] 10 | 1 ™
> B o s 3 . mm 2 . 2 _ —
T 2T o 9o Boiga: I Fips o 3o oo -
23 ¢ =82 273 L 23 % s 835 s 288 s 385 s
EEd ; ECd ETd o = 5 ETd _
Total # of Total # of Total # of Total # of Total ¥ of
Buildings & Buildings & Buildings & Buildings & Buildings &

Parcels Parcels Parcels Parcels Parcels

“Raleigh




Sustainable Raleigh Al 2
Not sure if you live in or near the floodpiain? Enter your address and view the
“floodplain™ layer to see how # a rer may impact you.

Pink and blue indicate that an area is in the floodplain bit

Awareness (Pre-Event)

* GIS/Customer Billing System Info

 Twitter/Facebook

* Police/Fire Dept

* raleighnc.gov/stormwater

:'gi: Raleigh



Reporting (In-Event)

Emails

e EOC/ECC/City Management
Calls

* 911 (roads or structure flooding)
Wireless Emergency Alerts (WEA)
911/State Dam Safety

Social Media

* Twitter/Facebook

Public (coming soon)

;:.' Raleigh
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Cameras Supporting Flood Monitoring

18 Flood / 180 Traffic Cameras 21 Cellular / Solar Flood Cameras
3 %‘HJ o : ;‘:T_,j_v_»_ = A SR : o s v ‘

;:.' Raleigh



Flood Control through Active Lake Level

Management
« Remote control of gate ~_ Lake Johnson Pilot Project

* Tool for storm preparation -

e Cellular or option of NOAA
Weather alert activated

e Siren and flashing warning light
for safety when valve is opened

 Connected to AC power but also
solar capable

e \Water level sensor

;:.' Raleigh



Lowering Lake Johnson (Hurricane lan)

Lake or reservoir water surface elevation above NAVD 1988, feet Rose Lane Stage Comparison (02087358)
Most recent instantaneous value: 343,14 10-03-2022 12:55 EDT

——No Drawdown Scenario (Modeled)

USGS 826887339 LAKE JOHNSON ABOVE DAH AT RALEIGH, NC Drawdown Scenario (Observed)

Rose Lane flood stage ~ 204.1

Water Surface Elevation (ft)

8%
g0
th
.
2
G
o
e
3—.
=8
Iz
==
e3
> e
52
8lu
c§
=]
e
St
g3
- -
R

Sep Sep Sep Sep Sep Oct Oct Oct
26 27 28 29 30 a1 a2 a3
2822 2922 2822 2022 2822 2822 2022 2822

=-=== Provisional Data Subject to Revision =----

V4/20220

— Lake or reservoir water surface elevation above navd 1988
— Elevation of Spillway

9/29/2022 12:00
9/30/2022 12:00
10/1/2022 000
10/2/20220

1

10/2/2022 12:08
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FEWS



-

Flood Early Warning System (FEWS) Software

@. 98

Provides Advanced Flood Predictions

[

.80
()

é

Gauge Adjusted Radar Rainfall (GARR) and forecasts

Cary

520
@
raleigh
4064 7.2 250
P



Rehabilitation project bundles provide
streamlined project delivery and cost savings

System Repairs

* Bundling projects based on
construction type

* Rehabilitation of infrastructure to
extend life of assets and minimize o ‘
disturbance BN

7 Raleigh
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Hadley Road Stream Repair

5 Raleigh




Buffer Builder Bags
(B3)

* Free native shrub and
tree seedlings provided.

* Helps prevent erosion

and create a streamside
buffer.

First-come, first-served




Urbanization Leads to
Streambank Erosion

* |mpervious surfaces — more
stormwater runoff

* More stormwater volume leads to
streams flowing full more frequently

* Higher velocities of flow leads to
more sheer stress on streambanks
and thus more erosion

e Streams will “restabilize” themselves
over many decades

e Sediment is a major pollutant in NC
streams — impacts aquatic habitat

.: = ) . £ » )
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Watershed Assessments
Quantify Streambank Erosion

Bank erosion leads to high volumes
of sediment moving down the
systems.

Legend
== Watershed Boundary
Stream Assessment Extent
Stormwater System
©  Left Bank
Right Bank
Streambank Erosion
B 0-25% {midpoint 12.5)
[] 25-50% (midpoint 37.5)
[ 50-75% (midpoint 62.5)
Bl 75-100% (midpoint 87.5)

Figure 1-2 Streambank Erosion CDM

; ; ; Low erosion downstream of Oates g Marsh Creek Watershed Study =
High erosion near Oates Drive A e City of Releigh, North Carolina Smith

Drive high erosion picture.

7 Raleigh
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Asset Management



Asset Management Program Goal @

Make the best use of resources to extend the life of stormwater
assets and protect public safety

Stormwater Stormwater Maintenance

A service unit of the Engineering Services Department A service unit of the Transportation Department

7 Raleigh




Public Safety Impacts of Aging Assets

Sinkhole Park Drive Sinkhole

5 Raleigh




Stormwater Conveyance Inventory

oo<<
]

Wprsss;
Rll-luh Hes 39231 <= 39232
od

Circular 48 Motal Plps 247633

11 37 22 0.00 it
10.22.2020 64,33 ft 0,00 ft/sin

“

Total ~1,700 91,700 13,030 1,850 miles

City 839 35,500 3,780 680 miles

7 Raleigh




Pipe Condition Assessment Pro-Active Approach

Visual Pole Camera Crawler
Crossline Conveyances Crossline Conveyances Crossline Conveyances
Large Diameter Pipes and Pipes and Pipes

Inlets and Junctions



Pipe Condltlon Assessment Phased Screenmgs

7 Raleigh
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Stormwater Fees Are Proportionate to Downstream Impacts

Current FY24
Property Type Impervious Area Monthly Fee

400 - 1,000 $3.06

S

3,871 - 6,620 $13.01
6,621 - 9,500 $22.19

B Tier 3

B Commercial

O Tier 1 O Tier 2
OTier 4 B Tier 5

;:.' Raleigh
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Raleigh Stormwater Fees Compared to Peers

S/month/
Equivalent Residential Unit

$16

As of Dec 2023

. North Carolina communities

$14
$12 B

Southeast capital cities with utilities

Recent increase to Stormwater Fee

$10

$8 [
$6
$4
$2
$0

8 Cities with Rate Increase in 2023
Average Increase of 15.2%

:'gi: Raleigh



Be the “smartest” stormwater program
possible to economically and equitably
achieve our mission.

Be Stormwater Smart!
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