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Nature-Based Solutions

“Sustainable planning, design, environmental management
and engineering practices that weave natural features or
processes into the built environment” - FEMA, 2020

“Actions to protect, sustainably manage, and restore natural or
modified ecosystems, that address societal challenges effectively
and adaptively, simultaneously providing human well-being and
biodiversity benefits” - [IUCN

“NBS use or mimic natural processes to enhance water availability (e.g., soil moisture
retention, groundwater recharge), improve water quality (e.g., natural and
constructed wetlands, riparian buffer strips), and reduce risks associated with
water-related disasters and climate change (e.qg., floodplain restoration, green
roofs).” — UN World Water Development Report, 2018



https://digital.iucn.org/water/nature-based-solutions-for-water/
https://www.unwater.org/publications/world-water-development-report-2018

NBS Types and Practices in Action
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Mapping Opportunities for NBS

— High Floodplain
Restoration Opportunity

I Green Infrastructure
Opportunity

I Management of Working
Lands Opportunity

I Riparian Vegetation
Restoration Opportunity

—— Moderate Floodplain
Restoration Opportunity
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How it Started: Prioritizing and Valuing Natural Lands

for Conservation

Conservation Prioritization for Source Water Protection

Equal Weight Mitigated Equal Weight

Paddy Creek

This hot spot assessment was designed to identify areas where
the greatest changes from current conditions occur. These
changes may be increases or decreases from current
conditions, which is evaluated by taking the absolute value of
the change in each metric. All metrics are given equal
weighting, including the weighting between hydrology and
sediment.

Scenario: Land Use Change
Statistic: Percent Difference

Priority Score Formula: 0.5 * sum(abs(hydrologic metric))/11 +
05*SED
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Regional Context

Stream Restoration: . __ e
s\
Forney Creek s 7 3oL

[ Catawba Subbasins
Catchments

Catawba Lands Conservancy | et Fiow Ateratons (MGD)
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Catchments of Interest

1. Stream Restoration

2. Outlet of Forney Creek

3. Below Confluence with
Killian Creek

4, Below Confluence with
Dutchmans Creek

Catawba-Waterea ¥ FORNEY CREEK

{ INTEGRATED WATER CASE STUDY
<~/ RESOURCES PLAN

e ———— R —— T T
CWWMG INTEGRATED WATER RESOURCES PLAN

Photo source: Catawba Lands Conservancy




Benefits of Forney Creek Stream Restoration

Nitrogen
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Looking Forward.in.the.Catawba(andelsewhere)::.

10 Miles

* Where are you seeing
changes?

LEGEND

Bl Reservoirs
— Streams/Rivers

i__1 State Line

e ainage Ao * What programs already exist?

Land Surface Categorization

B Water
|| Open Space and Altered Crops

What are the opportunities for
[ Mixed Use with Developing Population
B Infringed Crops and Wetlands N B S i N you r area ?

| Developed, Open Space (Rural)
| Developed, Exurban

D o Who are the partners needed
I Developed, High Urban o
[ | Barreanand ’ tO ta ke aCtlon?
I Forest

I Forested at Risk
I Infringed Forest

B irnged Fo And don't forget maintenance
e erbaceous and public outreach!

I Cultivated Crops

@J Catawba Waleree Water Mansgement Group FUTURE 2070 LAND COVER || | Woody Wetlands

INTEGRATED WATER
== RESOURCES PLAN BEEEASI B Emergent Herbaceous Wetlands

CWWMG INTEGRATED WATER RESOURCES PLAN
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For more information:

https://waterfall.rti.org

The Water Research
Foundation Project #4702
https://www.waterrf.org/

NBS Explorer
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https://waterfall.rti.org/
https://www.waterrf.org/

Partnerships Advancing 5

Nature Based Solutions WAKE

COUNTY
Catawba Wateree

Water for All Summit

Nancy Daly, Wake County Water Resources Program Manager

April 3, 2025

@wakegov @ ¥ M@
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Wake County Water Partnership

Membership

« BOC Representative

- Environmental Advocacy

- Private Water Provider

- Municipal Representatives (12)
- Citizen Appointees (4)

- Private Well Owner

- Wake SWCD
 Agricultural Community
- Academic Expert

- Building and Real Estate
 County Staff (Non-Voting)



2025 Top Priorities

State/local rule updates
Water quality pollution

Water supply for future growth

Coordinated water resource planning (One
Water)

Stormwater management (including GSl)
Flooding
Education and outreach

Other
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GREEN

STORMWATER
INFRASTRUCTURE

OB G G il

We teamed up with the City of Raleigh to produce a video showcasing how GSI benefits your community and
the environment! Learn more about GSI and the importance of routine maintenance practices in the above
video above and in this GSI Maintenance fact sheet.




GSI| Maintenance

Interviews on GSI practices
o Faith leader

o WCPSS Administrator

o Maintenance Contractor

o Resident

Social Media posts
o Instagram
o Facebook

Green
Stormwater

Infrastructure
Maintenance

S ——

helps manage stormwater by temporarily storing
water above or below ground. Plants and soil soak

up water and filter out podlutants as it flows
throingh layers of mulch, soil and stone.

Benefits of GSI
« Reduces Water

« Reduces Flooding
and Ercsion r
- Provides Pollinator |

= Improves Assthetics

simple, routing maintenance wil
keap G5 practices working
etficiantly.

» Remove trash and ather debris
» Conduct routine checks for bare

spots, weeds, dead vegetation,
excess sedifment and uneven
mulch

» Perfarm landscaping practices to

keep vegetation alive and healthy,
reduce enosion, and keep the soil
aerated to improve water drainage
Maintenance practices can be done
by sarmeane farmiliar with landscape
maintenance every 3-12 months.

Bl With the right tools, G5l is
§ FEASIBLE,
REASOMNABLE,

AND WORTH IT!

WAKE COUNTY

WATER

PARTMERSHIP



Stormwater and GSI Resources

o
Stormwater and GSI Best Practices Green
Stormwater
Infrastructure
. . . Maintenance — SR\
Policies - .
Green Stormwater Infrastructure (GSI) _
helps manage stormwater by temporarily storing W- mmm t will
water above or below ground. Plants and soil soak : bewGSimuﬁnes T
up water and filter out pollutants as it flows efficiently.

» Conduct routine checks for bare
spots, weeds, dead vegetation,
excess sediment and uneven
mulch

{ ] IVI O d e I i n g ‘ through Iaversufmuld:,TiI and stone. B G A

« Perform landscaping practices to
keep vegetation alive and healthy,
reduce erosion, and keep the soil
aerated to improve water drainage

* Maintenance

Maintenance practices can be done
by someone familiar with landscape
maintenance every 3-12 months.

* Partnerships —

+ Reduces Water With the right tools, GSl is
"’“"“""ﬂm FEASIBLE,
+ Reduces
and Erosion i REASONABLE,
* Research + provides Pollator AND WORTH IT!
W _ WAKE COUNTY
s s WATER

PARTNERSHIP

https://wake.gov/gsi




Project Partnerships



One Water in Wake County

Upper Neuse River Basin
Association (UNRBA)

774 Falls Lake Watershed

Jordan Lake One Water
Jordan Lake Watershed

Walnut Creek Urban Water
Federal Partnership

B \Valnut Creek Watershed

Wake One Water




Wake Soil & Water Conservation District

1L » Critical Watershed Area
W”Igg:’?o r;aSt:itgﬁam e ~200 ft stream restoration

» ~12 tons sediment removal

* Protected Watershed Area
Clark Sellers Stream e ~150 ft stream restoration

» ~29 tons sediment removal

Restoration

: * Protected Watershed Area
Northern Wake Fire » Convert dry detention to bioretention

Station #2 « New bioretention installation
* 89% nitrogen reduction; 87% reduction in phosphorous

WAKE.GOV 11



-Falls Lake Watershed

on

Stream Restorat




NC Dept. of Transportation

GSI projects in development

o Wake Tech Community College
o Town of Cary

o Town of Morrisville

o Town of Holly Springs



Raleigh Rainwater Rewards-Walnut Watershed




Does it make a difference?




Does it make a
difference?
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One Water Partnerships

School systems

Municipal Developer community
governments
NCDOT Businesses

GOVERNMENT

Wake County Agriculture community

Soil & Water
Conservation District

Chamber of Commerce

Potential

Partners Triangle Water

Partnership

Faith communities

Non-profits COMMUNITY FORUMS Council of

Governments

Media partners Basin Associations

Private property owners Universities and

research partners
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Conservancy

CONSERVE:
An Arkansas Case Study .

Raven L. Lawson
Deputy Director of Conservation

The Nature Conservancy- Arkansas

[ ]

Water for All Summit Mooresville, NC April 3, 2025
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TheNature

CAW Watersheds Conservancy
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Proposed Development Pre-2004 SeNature (4

Zone 2 ~ Lake Maumelle Watershed Protection

Sy

wf\ﬁ

Proposed @-

Land Development #l
87 Houses

Water
Intakes \

| I

Legend I Proposed

Land Psesvﬂopment #2
[ | LakeMaumelle N ouses
Zone | N
Zone 2
[ Proposed Land Development
e Watershed Border
Major Highways




2007 Management Plan EsNaturs @

hay 2007
Lake Maumelle Watershed
Management Plan =

« Existing water quality is very
good

* Future water quality will not e
- CE gl i S,
meet goals under build-out ST L e
scenarios - P
el i =N
C"fm o |
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2007 Management Plan Eomaiiny @
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“No single management option can
meet all of the objectives [of this
plan]; therefore, a combination of ©~.

methods and actions are needed.”




CAW'’s Watershed
Protection Program’s
Goals

To PROTECT, RESTORE, and ENHANCE
the natural watershed environment of the
Utility's two water sources

part of an overall utility strategy to maintain
and enhance ecological and community
sustainability, and ultimately ensure CAW
can provide high-quality water with minimal
treatment.

iy

- -

e



Th Nature Q,.

Protecting the resource...
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Managing the Land Conservancy

1) Land Acquisitions and Conservation Easements »’ ,

2) Forest Management: Fire, Thinning, Roads
3) Restoration & Reforestation

4) Monitoring

5) Education and Outreach

6) Risk Mitigation and Emergency Response

/) Wildlife and Recreation Management
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Plan Implementation= Watershed Protection Fee

Implemented a $0.45 s . Py ~
watershed protection fee Uliity USling Services | v | SERVCE!
. P.O. Box B100 NO: AII!H,.SS:
per meter in May 20009. Little Rock, AR 72203-8100 : TE
: \— C1Y{LITTLE ROCK
CUSTOMER SERVICE 501-372-5161|  BILLING DATE | ~GASS |
: . b o~ 5 = . 2/04/15 | CASSiRESTDENTIAL
Dlsplayed on bills to NFORIATION, PLEASE, Se DUE DATE | 2/25/15 ACCONT
' REVERSE SIDE \  2/25/ XOUNT |
Increase consumer d METER BILLING PERICD | METER READINGS CONSUMPTION DESCAPTION |
NUMBER(S) R . T L CAYS :  PREW s MAY L ppggENT : MCAD | 100 CUBIC FEET
knowledge of watershed S 7A095 — 13718/14 —T733/T5 3% 1052 1056 4 WATER
. YOUR AVERAGE WINTER CONSUMPTION FOR SEWER IS: 4
protection
. CURRENT ACTIVITY
Generated approximately ———— ek 24.57 22.02 55.66
S1 million per year. SHEATEE Tee ™S 2.46 3.41
sales Tax .94 1.98 2.92
o Fed. Safe Drinking Water Act .30 .30
Bought Opportun|st|ca”y Service Line Replacement Fee 1.00 1.00
and |everaged for a Sing|e TOTAL CURRENT CHARGES $11.71 $28.03 $24.00 $63.74
900ac purchase. TOTAL AMOUNT NOW DUE $32.63CR $28.03 $24.00 $19.40
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Evaluating Lands....

B



TheNature @

Conservancy

Beginning in 2015....

CAW created & used a scoring matrix to identify, evaluate, and prioritize lands
for purchase.

Ty
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In 2018....

CAW had surpassed initial land purchasing goal.

The CAW Board directed the program to:

Ty



HWC Prioritization Process
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[ A watershed Planning Bufter e
[ Lake Maumetie Watershed KX USFS LAND

RIPARIAN PARCELS LAND OWNERSHIP
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Riparian mm Forest

TheNature
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Refined Goals

57% Protected and 76% Riparian

B
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Watershed Ownership 2020*

41 % of Watershed

CAW Total 21,056 24 currently Conserved
USFS 13,591 16

Non-CAW Held Easement 856 1

TIMOs 31,216 36 Major Tributaries Buffer
Private/Other 20,952 Ownership:

43% Conserved
34% TIMO's
24% Private




Watershed Protection Fee

e Rate study was conducted in 2018, and a
resolution amend the WPF was adopted.

e The amendment would double the fee to
S0.90 through 3 equal $0.15 bumps over an
18mo period.

* Final increase went into effect 1/1/2021.

* Generates approximately $2.2M annually

Request for this change was
once again citizen driven.

WATERSHED PROTECTION FEE

A Watershed Protection Fee will appear each month as a separate item on your billing statement.

The fee will go toward funding our Watershed Management Program, which includes land

purchases, water quality monitoring, and other measures to protect our drinking water supply

lakes from potential sources of pollution. The monthly fee will be 90 cents for households with a

5/8 inch-diameter meter. The Watershed Protection Fee by meter size will be, as follows:

METER SIZE

5/8"

3/4"

-III

11/2"

Bll

]0“

WATERSHED PROTECTION FEE

$0.90

$0.90

$1.35

$2.25

$4.50

$7.20

$13.50

$22.50

$45.00

$72.00

The Watershed Protection Fee will appear beside the following line-item on
your monthly billing statement: Watershed Protection.
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Essential & Exceptional

Received
Certified Green Bond
for Protection of Forest Lands

as Water Infrastructure
(October 2020)

WORLD

.J"' encourage RESOURCES
| INSTITUTE




Green/Gray Bond- october 2020

é First-ever in the world certified to protect
forests for water quality

é S10 million for watershed protection

é S21.8 million for gray infrastructure upgrades
that support water delivery system
efficiencies

é Three years to draw on funding (interest free
period)

INITIATIVE

Climate Bon

TheNature @
Conservancy &&*

A" ABOUT|STANDARD | CERTIFICATION | MARKET INTEL | POLICY | TRANSITION FINANCE | RESOURCES | TRAINING | COUNTRIES | GET INVOLVED | GET CONNECTED | CONFERENCE

Central Arkansas Water Bond: First of a kind in US Green Munis:
Gray & Green Water Infrastructure

3 How can we reshape P
Environmental & .
Finance our present, to help g NQA\URA
Croute a botte - future? y Connecting Markets East & West
Home Channels= Events Market Insight Awards Galleries Green Bonds IMPACT Search Account=

First green bond to secure drinking water by
buying forests proposed

nd

W Central Arkansas Watd
believed to be the firsg

The bond will finance

acres of forest around|
The remainder of the

WORLD
RESOURCES
INSTITUTE
What We Do Where We Work  Publications Maps & Data Blog News Events About m
(limate  Energy Food  Forests Water  Cities Ocean BUSINESS ~ ECONOMICS ~ FINANCE  GOVERNANCE ol

Why Investors Bought the First Certified Green
Bond to Protect Forests for Drinking Water

by “ Lizzie Marsters, James Anderson and Todd Gartner - February 24, 2021

Print

Lake Maumelle in central Arkansas is
a blue gem surrounded by rich forests
of oak, hickory and short-leaf pine.
Not only is it popular with local
boaters and fishers, it also supplies
much of the drinking water to

in and around Little




2023 Scoring Matrix Revision

TheNature
Conservancy

Last major revision in 2016

2023 updates improved functionality

« Weighted scores
« New attributes evaluated(i.e. zoning ordinances)

New matrix has two weighted scores

 Ecological Score
« Development Score

«
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Development vs. Ecological Score ConsePincy
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Forest Legacy Purchase Comctanes QW

Arkansas River

Perry County

Pulaski County

Saline County

. LittleRock 7
- CAW Forest Legacy Match Purchased June 2023 D Lake Maumelle Watershed - Ouachita National Forest\
- Awarded Forest Legacy Falls Tract - 2,015 Acres | Conservation Easement State Owned Lands
CAW Fee Ownership [ 1County A(r:fa“ntsré‘s'Water
Essential & Exceptional
0 1.75 35

Miles




CAW-0wned Watershed Lands

CAW Land and Conservation Easements
Since Passage of the Lake Maumelle Watershed Plan N

(]
-
o

......

e
b T

L

Lake Maumelle

-

U

- Green Bond Easement (~T4 Acres)
I Green Bond Acquisition (~316 Acres)

- CAW Property Purchased After Watershed Plan (~4,770 Acres)

TheNature @

Conservancy

750 0 S285*eres Conserved Since Watershed Plan was Implemented

onservation Easements Not Held by CAW (~865 acres)
CAW Conservation Easements Purchased After Watershed Plan (~515 acres)

Green Bond Refinancing (~460 Acres) - CAW Land Before Watershed Plan
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Watershed Ownership*

*Lake Maumelle Watershed

CAW Total 23 971 28 45% of Watershed
’ currently conserved

USFS 13,591 16
Non-CAW Held Easement 856 1 _ : :
Major Tributaries Buffer
TIMOs 28,603 33 Ownership
Private/Other 20,652 23 48% Conserved

31% TIMO'’s
21% Private
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Where are we going?....

B
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Forest Legacy Future Phase
1

ansas River

Perry County

Pulaski County

_LittleRock 5
&/ l

( . [, =
I CAW Forest Legacy Match Purchased June 2023 D Lake Maumelle Watershed - Ouachita National Forest
- Awarded Forest Legacy Falls Tract - 2,015 Acres -~ Conservation Easement ' State Owned Lands N O
I Future Forest Legacy Phase Trails Tract - 2,292 Acres CAW Fee Ownership [ 1 County A \gﬁﬁdliwater
Essential & Exceptional
0 1.75 35

e Miles



Partnership with National Forest Gy Qe

s

Lake Maumelle

QOuachita National Forest

LakeWinona

0 1.5 3 4.5 6 Miles
[ 1 » ']
L ) L L | L |
Vicinity Map Erprat Maumelle River Tracts
7 I ] East Tract - Phase 1 (2.556 Ac) ||| Acquisition in Process (159 Ac)|  Land and Water Conservation Fund
T H VI
/(%) Area of Interest Central Tract - Phase 2 (2.360 Ac.) [l State Park Sl bogposat.
g "'\“:1*:.-..\\:_‘ = U.S. Forest Service - Southern Region
Oklahoma = L West Tract - Phase 3 (2.600 Ac.) - Municipal Boundary Ouachita National Forest
e Roc National Forest System Lands D Maumelle Watershed U.S. Congressional District 2-AR
/ T3N-R19W Sec_ 13, 24-26 & 35-36
e Phi:tgls%)if}?er A ; References T3N-R18W Sec. 12-24 & 27-30
[+ Arkansas orest Service makes no wamanty, exprasse Data acquired from z vanety of sources of 5 R - 1 £
ﬂ.r_-.:f"ﬁ" or implied regarding the data displayed on this map, and differing accuracy, precision and reliability. L Mcépiﬁiﬁmmﬁmhgomwr Ll
Texas /-_'.-»-" reserves the ngh.t to correct, u.pdate_. :I.'I:I.Dd.lf}" or mpla{.‘e Features I\epr\emd I}'}r the data may not for public LI:I;;CEID]:LIEI. L'Mm;PDIESI Supervisor's Office,
N this information without notification. reference accurate wapluc locations. Cchita Masional Forest ot Sodipe: A%

]'u'[ﬂp Publication Date: 07-11-2023 ' Version #3 Diata used 1n creation of this map are on file with Cuachita Mational Forest, Hot Spnngs, AR



Watershed Ownership* Scenario FL and LWCF Cv\,\v/ zate"

Arkansas
Essential & Exceptional

*Lake Maumelle Watershed

CAW Total 26,263 30 53% (+11%) of Watershed
USFS 19,715 22 Collsehred
Non-CAW Held Easement 865 1 Major Tributaries Buffer
TIMOs 20,562 23 Ownership

66% (+19%) Conserved
Private/Other 20,952 23 13% TIMO’s

21% Private

57% Protected and 76% Riparian
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COLLABORATIVE

b/ USGS US Army Corps
- of Engineers,

science for a changing world

AN\ Monarch

Y Vachoy ¢ ‘Q‘y

Education - Conservation - Research

' 9 SOUTHEAST AQUATIC RESOURCES PARTNERSHIP

TheNature

QUESTIONS?
Raven L. Lawson (TNC) Bryan Rupar (CAW)

Deputy Director of Conservation Watershed Protection Manager
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