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= Introduction

— Watershed Planning Steps
- Data Collection
- Analysis
- Projects and Implementation Planning

— Key Takeaways and Parting
Thoughts...
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Population ~488,000
148.5 square miles

Neuse River Watershed (HUC6 030202)
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Piedmont ecoregion

NPDES MS4 Phase 1
e Ty R Stormwater Utility established in 2004
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Raleigh Watersheds




Flood Hazard Mitigation

Watershed Planning Program

Goal- strategically improve stormwater
conditions for our residents

Stream Stbiiatowg

Asset Renewal




Watershed Planning Process

Data Collection Analysis Define Projects

» Asset Survey » Hydraulic Modeling * Feasibility
* Infrastructure Condition » Water Quality Modeling * Priorities
» Stream Condition « Alternatives Analysis » Opportunities

» Watershed & Community Needs « CIP Planning




Innovations and Lessons Learned in
Watershed Planning

— Extracting highlights from the key steps ofthe
planning process

- Data Collection
- Analysis
- Project Definition/ Implementation

— Focusing on

() Innovations —new methods, new ways to apply existing
= methods

v=| Lessons Iearned/Multi-benefit approach —refining the

process based on previous experiences, looking for better
ways to do things, leveraging existing data and resources,
looking for way to achieve multiple benefits with little or no
additional effort.
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Public Survey

= Questions related to:

Flooding Issues

Erosion Issues

Stormwater Infrastructure

Awareness of city programs to address
pollution

Ranking of watershed concerns

=5 St Demographic info (optional)

Flooding Loc

o

— Respondents drop pin ofthe location of
flooding/erosion concerns and upload
videos or photos

Erosion Loc

— Results of survey in online map




Public Survey pr—

For each location, place the marker at the Flooding site and complete
questions 1 and 2.

Responses from the first public survey
provided important feedback that shaped
subsequent surveys

- Need for basic stormwater education

- Show photos and examples

Added optional demographic questions to

1. At this location, where did flooding occur?

better understand the audience reached

through the survey

Changed format of some questions to get
more helpful feedback (water quality)

Follow up/make sure people feel heard

2. How often do you see flooding at his location?




—
Drop-in Meetings

= Meeting set up with stations with open house/drop-in format
— large Maps and some computer/ monitors for interactive review

— Include Other Stormwater Programs
- Watershed Planning
- Stormwater Maintenance
- Drainage Assistance & Stream Stabilization
- Buffer Builder Bag
- Raleigh Rainwater Rewards
- Volunteer Opportunities

- Qreen Stormwater Infrastructure

Format allows community to be informed and consulted
meeting objectives of the PEP and allows for education and

engagement with a range of programs showing how the City
can help and ways the community can be involved.




Internal Stakeholders

Keeping internal stakeholders mformed
and getting their feedback is critical to
project success

Watershed studies may impact several
groups in Raleigh Stormwater

* Water Quality

* Maimntenance

* Asset Management
MS4

Drainage Assistance
 CIP Management

Representatives from key groups
attend project status meetings to stay
informed and provide feedback

Coordinated with other Raleigh
Departments that may have
overlapping projects or aligned
interests

* Transportation
* Parks
* Raleigh Water
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AGOL Collaboration

COR established a collaboration site on
AGOL

Maps developed for key steps in the
study process

Public Survey and known flooding concerns

Stream Assessment Results

Model parameterization and results

Hydraulic capacity assessment

Water Quality screening

City and consultant team share and
leverage the data throughout the
project
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Developing Study Extents

ks Ry

Determine study extents during scoping =

- Primarily applied to water quantity model
development

- Balance detail with study needs and budget

- Allow for potential reduction on survey cost

Include allowance for additional detail

Marsh Creek

- Additional needs may arise as a results of
modeling results and public input e SRR IER

Streams (50 ac threshold)
Pipes
Study Extent
No <
Yas
Channels
Study Extent
Mo

Yas

Bridge

Study Extent
Mo Lions
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Stormwater Asset Condition

Asset Management for Stormwater
infrastructure started in parallel with
initial watershed studies

- City completes the condition assessment for
city owned stormwater imfrastructure.

- Considering pilot program to inspect private
stormwater infrastructure.




Stream Assessment
Data Collection Protocol

Leverage stream walks to collect additional
useful information that benefits other
programs

Examples

- Locations for trash traps
- NPDES MS4 items - potential illicit discharges

- Stormwater infrastructure condition
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Stream Assessment 360

= 360 video used to capture stream conditions
resulting in a ‘Google street view’ for streams

— Output includes GIS points at selected mtervals
along the stream linked to 360 video

— Provide full documentation ofbaseline
conditions also helpful for model development
and review of site conditions during project
development.

Legend

360 Video Points Updated 04 18
2022

)

Hare Snipe Watershed Boundary

()

Stream Assessment Extents
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Stream Assessment
Watershed Story

— Each watershed 1s different. As a
result, key takeaways vary and
should be used to craft
recommendations and the
implementation plan

— Example

- Pigeon House Branch has heavily
impacted stream buffers

- Consider increasing outreach for
programs such as Buffer Builder Bag

- Work with City departments such as
parks to enhance buffers

Examples of Impacted
Stream Buffers

Impervious Surfaces
: [f

« In March — May 2023, approximately 8 miles of

and major tributaries in the Pigeon House Branch
watershed.
« The assessments were performed on City property

as well as private property.
« Stream reaches were assessed for streambank
erosion, canopy cover, channel bottom material,
stream riparian buffer encroachment and human
induced steam impacts.

Stream Riparian Buffer

Pigeon House Branch Watershed Study

Pigeon House Branch Stream Assessment

ey findings of the streams assessment in regard to

stream reaches were inventoried along the main stem stream buffers include:

« 67 percent of the streams have essentially no intact
buffer. Lawns and impervious cover are the most
prevalent land cover in encroached buffers.

« 23 percent of the riparian areas have a significant
amount of invasive species.

« While much of the riparian buffer has been altered
resulting in limited areas with fully shaded streams,
an estimated 60 percent of the assessed stream
length has partial shading from riparian canopy cover.

How You Can Jx

the City in Improving the Stream Buffer

The Buffer Builder Bag (B3) Program is a voluntary program and provides City of Raleigh
property owners with free native shrub and tree seedlings to help improve or create a
streamside buffer on their property. Applicants will be eligible for one bag of 20-25 seedlings
and recipients are chosen on a first-come, first-served basis. The Buffer Builder Bags will
come with support materials: riparian buffer guidelines, planting techniques, and proper
maintenance on the different species of trees and shrubs. Search 'Buffer Builder Bag' on the
City's website to find out more.
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Uimited to No Shading
(PHB Mainstem)

Examples of Invasive Vegetation within the Riparian Buffer

Stream Shading Examples

Stream Riparian Buffers

Healthy stream riparian buffers are areas of
vegetation, ideally trees and shrubs, that border
streams and other water bodies. Riparian buffers
provide multiple benefits to streams including:

« Buffers act as natural filters by intercepting
sediment and nutrients contained in overland runoff
before they reach the stream.

« Buffer vegetation stabilizes streambanks which
prevents erosion.

« Riparian buffers also absorb or store excess water
during rain events thus providing flood mitigation
benefits.

« Trees and shrubs in the buffer provide shade and
fower the water temperature, which is vital for many
cold-water fish species, such as trout. Warmer
water can also increase the growth of algae and
bacteria and reduce dissolved oxygen levels.

« Buffers also provide shade, habitat, and food for
aquatic and terrestrial animals.

Shaded Stream Reach
(PHB Headwaters)

Partially Shaded Reach

Legend
— Stomwater Pipes in Study Extent
— Stream Assessment Extent

Left Bank

Right Bank
Riparian Buffor
(Upstream Point of Assessed Reach)
I None

) partial
I Intact Buffer

1 Inch = 400 Feet
Feet

) 500 1,000
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Public Survey and
Model Validation

Public feedback from survey
alded selection of validation
dates/events

Examples of Photos from the Public Survey

Photos and videos used for
model validation




GARR Data for
H&H Model
Calibration and Validation

= The City of Raleigh has gauge adjusted
radar rainfall (GARR)data as part of the
Flood Early Warning System

— This data was used for model
calibration and validation




Level of Service

= Stormwater Manual/ UDO specifies
for development

— Used similar approach in
watershed studies and noted as
‘Desired LOS’

— Hydraulic capacity analysis
performed as part of watershed
study

— Older areas may be significantly
undersized

Largest Event (LOS)

— | | Rl - ¥ — Consider adjustments to LOS
10 Year
25 Year

S . R a5, S SR Fae - Example, pipe HGL




Leverage Staff Expertise —Water Quality Modeling

Water quality model was developed by
consultant for first watershed study

- GISbased planning level model

- City of Raleigh has strong GIS resources
within Stormwater

City stafftrained with consultant and
are taking over the development ofthe
water quality model development for
the second watershed

Provides City with the ability to analyze
potential project impacts to WQ after
the watershed study is complete.
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Locating Projects

— Green stormwater infrastructure (GSI) &=
can be located in a range of locations £ &
throughout the watershed

— Raleigh has historically completed
projects on City property such as
parks

— In an effort to explore new
partnerships, single parcels with
multiple opportunities for GSI were
identify and conceptual plans
developed.

— These will be leveraged to start new
partnerships.

— This approach may vary by watershed.



L
Evaluating Projects

Business Case Evaluation of Alternatives

Alternative 1
Criteria

= The Integrated Stormwater Management S —_— e Rattorsle seoret
Project Prioritization Model that is used to o e lerigner mer
rate potential capital improvement projects

(e} Relatively simple and [b) Unique maintenance needs
0&M Considerations infreguent maintenance that can compared to typical city
be performed in-house stormwater features
[f) Alternative doesn't require [a) Alternative requires more

Property/Easement Acquisition
RErH, 4 additionzl land than 3 acres.

Project Economics

— 'The Prioritization Model includes nine
prioritization criteria and 31sub-criteria.

Street Flooding Prevented in LOS
Event ()

- Can be difficult to complete all criteria for
planning level projects and not appropriate
for comparing alternatives

Structure Impact Prevented in 100-
year Event (%)

Emergency Access Restored
(% of Properties)

Reduced Rizk of Infrastructure
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Failure

- Full criteria populated as the project e S R T T—
progresses and is more fully defined. Weihedsobord ] 0 a1 |

Zn I S
Weiioe st I ¥ R

— Developed Scorecard Evaluation Method

T55 Load Reduction Benefits

Percent of Floodplain/ Riparian
Area Restored

- FEasily compare alternatives

Affect on Matural Hydrolosgic
Conditions and Habitat

[in stream velocity)
Subtotal

- More simplistic but captures several key
items form the city’s prioritization model

Water Quality/Watershed Mgmt
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Implementing Projects v=

= Projects identified in the watershed studies transition
from planning level projects to real projects
implemented by City’s CIP group, WQ group or Asset
Management group

— Having these groups involved i project development
and review 1s a key aspect to moving projects from
paper to reality.

— SWMM model developed for watershed study provides
multiple benefits in this process

- Design team has an initial model to start with for project
design

- Understand downstream impacts

28




Watershed Study




Standardizing Watershed Study Methods v=

Watersheds studies are completed by
different consultant teams

The City developed a “Methods”™
document as part of the first watershed
study.

NEUSE

{5 HARRIS ' T a7
CREEK

This guidance is used for all S, S e Y \w

e i
CRABTREE L éme_E y

subsequent studies. T NS Tl MR s

BEAVERDAM-SW 1 LNEREEKCH, o

T feupces Sl o=
PIGEON House| BRANCH [

Revisions can be made if needed, but
the overarching process is consistent 2\ R R
from watershed to watershed. e A1 *\N.mf St A\
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Progressive Report
Development

OBIECTIVE

= Project schedule typically spans 14-
16 months.

rrent watershe
ter quality

Azsessment and Renawal

— Instead ofone ‘big’report at the end
ofthe project draft chapters are
developed as the task 1s completed

OBJECTIVE

¢
-
5
£
z
o

FAST FACTS

Flan). The benthg
TMDL. A p

— Prevents surprises at the end ofthe = S
project and potential rework

E2

Approximately 8 miles of stream reaches \
and major tribus A
awmed by the City Most of the r

of 660 inventory

— Make sure everyone 1s on the same

page as the project progresses SETS

Engineering

Stream reaches were ssed for streambank erosion, canopy cover, substrate,
anthropogenic and hydrologic alterations, and buffer encroachment.

Miscellan stream issues that catalog potential water quality impacts,
constrictions along the stream, impacts of stream erosion and potential projects
were also documented.

&7 percent of the streal sed have essentially no intact buffes
pervious cover are the most prevalent land cover in en

ams assessed, 71 percent have been impacted to the point that some level of
ration or stab uld be beneficial.
Of the 381 stormwater inlets and outlets that were assessed, 35 percent were

observed to have at least one type of maintenance concern. Hi
maintenanc 3 { ndition assessment ratings || = minor issue).
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Leverage Watershed Study Deliverables v=
Data from other programs used to Examples
benefit/develop the watershed study - Inundation maps will be used in the City’s
Look for ways to use the data Flood Risk Prioritization Tool
generated by watershed study for other - AGOLmaps and other report information will
programs and uses. be used to generate a story map for public

education

In addition to the Watershed Study
Report key deliverables include:

AGOLmaps

design team

Project Fact Sheets
Model files
GIS files

- Modelused as starting point for project
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Questions? <M.
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