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Objectives
1. Increase number of communities participating in 

the CRS
2. Increase scores of participating communities

Focus
Specific categories of CRS activities as they relate to:

1. Coastal floodplain ecosystems
2. Future conditions

Approach
Create a road map to undertake activities that   
strengthen natural ecosystems and reduce growing 
vulnerability to floods – which increases community 
resilience

CRS for Community Resilience

Image Credit: AlexiusHoratius, via the Wikimedia Commons.

https://commons.wikimedia.org/wiki/File:Mississippi_River_at_St._Paul_4.jpg
https://commons.wikimedia.org/wiki/File:Mississippi_River_at_St._Paul_4.jpg
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Project Advisory Committee
• Michelle Burnett - RI Floodplain Manager
• Grover Fugate - RI Coastal Program Manager
• Christopher Thoms - OH Floodplain Manager
• Scudder Mackey - OH Coastal Program 

Manager
• Jennifer Gilbert – NH Floodplain Manager
• Liz Hertz – ME Municipal Planning Program 

Manager
• Bill Lesser - FEMA CRS Program
• Allison Hardin - Myrtle Beach, SC Planner
• Russell Jackson - NOAA OCM / CRS Task 

Force
• Todd Davison - NOAA OCM
• Dave Carlton - dkcarlton & associates
• Lori Cary-Kothera - NOAA OCM
• Thomas Ruppert - FL Sea Grant Coastal 

Planner

Coastal States Organization
• Mary Munson – SME/Principal 

Investigator
• Bradley Watson – SME/Principal 

Investigator
• Kristin Raub – Researcher

ASFPM
• Chad Berginnis – SME/Principal 

Investigator
• Jeff Stone – Project Manager
• Bridget Faust – Project Researcher
• Robyn Wiseman – Project Researcher
• Jason Hochschild – Web & Technical 

Analyst
• Alan Lulloff – SME
• Michele Mihalovich – Technical Editor

Partners
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About the NFIP

Image Credit: AlexiusHoratius, via the Wikimedia Commons.

https://commons.wikimedia.org/wiki/File:Mississippi_River_at_St._Paul_4.jpg
https://commons.wikimedia.org/wiki/File:Mississippi_River_at_St._Paul_4.jpg
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What is the CRS?
Community Rating System (CRS): “a 
voluntary incentive program that 
recognizes and encourages community 
floodplain management activities that 
exceed the minimum NFIP 
requirements” (FEMA, 2016).

https://thenounproject.com/search/?q=Damaged%20home&i=266535
https://thenounproject.com/search/?q=Damaged%20home&i=266535
https://thenounproject.com/search/?q=flood+insurance&i=551948
https://thenounproject.com/search/?q=flood+insurance&i=551948
https://thenounproject.com/search/?q=River,+park&i=22411
https://thenounproject.com/search/?q=River,+park&i=22411


Slide 6CRS Green Guide, 2017

CRS Participants in Numbers

Source: (FEMA, 2012)
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CRS Participants in Numbers
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CRS Class Breakdown
CRS 

Class
Points

Required
SFHA 

Discount
Non-SFHA 
Discount

PRP 
Discount

1 4,500 45% 10% 0%
2 4,000 40% 10% 0%
3 3,500 35% 10% 0%
4 3,000 30% 10% 0%
5 2,500 25% 10% 0%
6 2,000 20% 10% 0%
7 1,500 15% 5% 0%
8 1,000 10% 5% 0%
9 500 5% 5% 0%
10 < 500 0% 0% 0%
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229

480

376

218

128
4 2 6 1

9 8 7 6 5 4 3 2 1

1444 CRS Communities
as of May 1, 2017

CRS Class

CRS Class Breakdown
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Natural and Beneficial 
Functions (NBF)

Image Credit: Fernando Flores, via the Wikimedia Commons.

https://commons.wikimedia.org/wiki/Category:Flooded_grasslands_and_savannas#/media/File:Flooded_grassland_La_sabana_inundada.jpg
https://commons.wikimedia.org/wiki/Category:Flooded_grasslands_and_savannas#/media/File:Flooded_grassland_La_sabana_inundada.jpg
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Natural and Beneficial 
Functions (NBF)

Image Credit: Fernando Flores, via the Wikimedia Commons.

https://commons.wikimedia.org/wiki/Category:Flooded_grasslands_and_savannas#/media/File:Flooded_grassland_La_sabana_inundada.jpg
https://commons.wikimedia.org/wiki/Category:Flooded_grasslands_and_savannas#/media/File:Flooded_grassland_La_sabana_inundada.jpg
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CRS Elements
300 Series
Public Information Activities

412.e: More-restrictive floodway standard 500 Series
Flood Damage Reduction Activities412.f: Mapping of SFHA

312.a: Maintaining Elevation Certificates 422.a: Open space preservations 512.a: Floodplain management planning
312.b: Maintaining Elevation Certificates for post-FIRM 
buildings 422.b: Deed restrictions 512.b: Repetitive loss area analysis
312.c: Maintaining Elevation Certificates for pre-FIRM 
buildings 422.c: Natural functions open space 512.c: Natural floodplain functions plan
322.a: Basic FIRM information 422.d: SFHA open space 522.a: Buildings acquired or relocated
322.b: Additional FIRM information 422.e: Coastal erosion open space 522.b: Buildings on the repetitive loss list
322.c: Other flood problems not shown on the FIRM 422.f: Open space incentives 522.c: Severe Repetitive Loss properties
322.d: Flood depth data 422.g: Low density zoning 522.d: Critical facilities

322.e: Special flood-related hazards 422.h: Natural shoreline protection 522.e: Buildings located in the V or coastal A 
Zone

322.g: Natural floodplain functions 432.a: Development Limitations 532.a: Flood protection project technique used
332.a: Outreach Projects 432.b: Freeboard 532.b: Flood protection improvement
332.b: Flood response preparations 432.c: Foundation protection 532.c: Protected buildings
332.c: Program for Public Information 432.d: Cumulative substantial improvements 542.a: Channel debris removal
332.d: Stakeholder delivery 432.e: Lower substantial improvements 542.b: Problem site maintenance
342.a: Disclosure of flood hazard 432.f: Protection of critical facilities 542.c: Capital improvement program
342.b: Other disclosure requirements 432.g: Enclosure limits 542.d: Stream dumping regulations
342.c: Real estate agents' brochure 432.h: Building code 542.e: Storage basin maintenance
342.d: Disclosure of other hazards 432.i: Local drainage protection 600 Series

Warning and Response352.a: Flood protection library 432.j: Manufactured home parks
352.b: Locally pertinent documents 432.k: Coastal A Zones 612.a: Flood threat recognition system
352.c: Flood protection website 432.l: SFHA regulations 612.b: Emergency warning dissemination
362.a: Property protection advice 432.m: Tsunami hazard regulations 612.c: Flood response operations
362.b: Protection advice provided after site visit 432.n: Coastal erosion hazard regulations 612.d: Critical facilities planning
362.c: Financial assistance advice 432.o: Other higher standard 612.e: StormReady community
362.d: Advisor training 432.p: State-mandated regulatory standards 612.f: TsunamiReady community
372.a: Flood insurance coverage assessment 432.q: Regulations administration 622.a: Levee maintenance
372.b: Coverage improvement plan 442.a: Additional map data 622.b: Levee failure threat recognition system
372.c: Coverage improvement plan implementation 442.b: FIRM maintenance 622.c: Levee failure warning
372.d: Technical assistance 442.c: Benchmark maintenance 622.d: Levee failure response operations
400 Series
Mapping and Regulations

442.d: Erosion data maintenance 622.e: Levee failure critical facilities planning
452.a: Storm water management regulations 632.a: State dam safety program

412.a: New study 452.b: Watershed master plan 632.b: Dam failure threat recognition system
412.b: Leverage 452.c: Erosion and sedimentation control regulations632.c: Dam failure warning
412.c: State review 452.d: Water quality regulations 632.d: Dam failure response operations
412.d: Higher study standards 632.e: Dam failure critical facilities planning
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Element Name Possible 
Points Element Name Possible 

Points

322.g. Natural Floodplain Functions 20 432.a. Development Limitations 1,330

332.a. Outreach Projects 200 432.l. SFRH Regulations, Inland 100

332.d. Stakeholder Delivery 50 432.m. SFHR Regulations, 
Coastal 370

412.e. More Restrictive Floodway 
Standard 140 442.d. Erosion Data 

Maintenance 20

422.a. Open Space Preservation 1,450 452.a. Stormwater Management 
Regulations 380

422.b. Deed Restrictions 50 452.b. Watershed Master Plan 315
422.c. Natural Functions Open 
Space 350 452.c. Erosion and Sediment 

Control Regulations 40

422.d. SFRH Open Space 150 452.d. Water Quality Regulations 20

422.e. Coastal Erosion Open Space 750 512.c. Natural Floodplain 
Functions Plan 100 

422.f. Open Space Incentives 250 Activity 520 2,250

422.g. Low Density Zoning 600 542.c. Capital Improvement 
Program 70

422.h. Natural Shoreline Protection 120



Slide 15CRS Green Guide, 2017

Why use the Green Guide?
• Receive stackable credits
• How to earn credit for state requirements
• Tips on documenting and calculating credits
• Best practices and success stories from actual 

communities 

Image Credits: (left) Putneypics via Flickr Creative Commons; (right) Map via Birmingham Dept of Planning, Engineering & Permits GIS.

https://www.flickr.com/photos/38983646@N06/4444011041/in/photolist-k43euL-a92EuB-oDNinD-agLepw-dprv7y-4ABvK5-4AxjPR-7LLErE-a98Byv-6hpTst-iTdXJW-4ABBuU-7LGHE2-ftbek5-4Axfjn-5LpHqZ-4ABxjY-4ABBSs-4ABCwu-4ABwk7-4ABz4q-iTe2hs-4ABCZL-4Axem2-4ABydW-n4YHo6-n51pbS-p5VJX-4AxiHB-n51oBW-n4YH7e-GCreYa-FcuN3E-NqZZHH-9uVA44-4Axjnx
https://www.flickr.com/photos/38983646@N06/4444011041/in/photolist-k43euL-a92EuB-oDNinD-agLepw-dprv7y-4ABvK5-4AxjPR-7LLErE-a98Byv-6hpTst-iTdXJW-4ABBuU-7LGHE2-ftbek5-4Axfjn-5LpHqZ-4ABxjY-4ABBSs-4ABCwu-4ABwk7-4ABz4q-iTe2hs-4ABCZL-4Axem2-4ABydW-n4YHo6-n51pbS-p5VJX-4AxiHB-n51oBW-n4YH7e-GCreYa-FcuN3E-NqZZHH-9uVA44-4Axjnx
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Best Practices and Success 
Stories
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Existing Activities Eligible for 
Credit

• State Requirements
• Mandatory freeboard
• Zero-rise floodplain 

standards
• Coastal management

• Local regulations, 
plans and permits!

• Erosion and sediment 
control

• Water quality
• Low density zoning

Image from Louisville MSD.
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Receive Stackable Credits
Many of the credits earned for implementing measures 

that support natural and beneficial floodplain 
functions earn credit under several categories!

Earning credit for 
multiple elements 
by completing and 
documenting one 
task (or several 
related tasks)

Stackable Credit: 

Image Credit: Arthur Greenberg, via the Wikimedia Commons.

Image: Flood waters of the Illinois River at Cooper Park, East Peoria, IL

https://commons.wikimedia.org/wiki/File:FLOOD_WATERS_OF_THE_ILLINOIS_RIVER_AT_COOPER_PARK,_EAST_PEORIA_-_NARA_-_552440.jpg#/media/File:FLOOD_WATERS_OF_THE_ILLINOIS_RIVER_AT_COOPER_PARK,_EAST_PEORIA_-_NARA_-_552440.jpg
https://commons.wikimedia.org/wiki/File:FLOOD_WATERS_OF_THE_ILLINOIS_RIVER_AT_COOPER_PARK,_EAST_PEORIA_-_NARA_-_552440.jpg#/media/File:FLOOD_WATERS_OF_THE_ILLINOIS_RIVER_AT_COOPER_PARK,_EAST_PEORIA_-_NARA_-_552440.jpg
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Activities and Elements
• Explain technical 

information in plain 
language

• Overview of relevant 
impact adjustments

• Detailed Element profiles 
for each of the 25 Green 
Elements with natural 
and beneficial functions!

Ratio used to adjust 
the amount of credit 
your community 
receives for 
implementing an 
element

Impact Adjustment:

Usually calculated by taking 
area of regulatory floodplain 

affected by element divided by 
overall regulatory floodplain
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Tips on Documenting and 
Calculating Credits

• Each element profile outlines the difficulty level 
for implementation AND documentation.

• Difficulty levels verified by experts in the field.

Icons by Diablo Tim from The Noun Project.

Low Medium High

https://thenounproject.com/diablotim/
https://thenounproject.com/
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Be Ready!
Use existing plans to set a course for action 
and have funds on hand to take action when 

the opportunity is ripe.

Images from Arapahoe County Open Space Master Plan 2010.

http://www.arapahoegov.com/DocumentCenter/View/4807
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Quick Demo of the 
Green Guide 
Walk-through of our site
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Our Site
• You can access it through the Flood Science 

Center website:

FloodScienceCenter.org
• Find out more info about resources, webinars and 

workshops – we will be adding more content 
soon!

• Green Guide is meant to be a web-enabled 
resource (there is a printable PDF that will not be 
updated due to funding constraints)
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O ffice for Coastal M anagem ent

How to Map Open Space for 
Community Rating System Credit
John Rozum & Melissa Rosa
NOAA Office for Coastal Management
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How We’re Participating in CRS

Tools

Partnerships

Efforts Underway & 
Looking Ahead
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Why Open Space Preservation?
• Earn FEMA CRS credit 

under Activity 420

• Mitigate flood risk and 
climate change impacts

• Multiple benefits: water 
quality, habitat, recreation

• Complement existing 
CRS tools and resources
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FEMA National Flood Insurance Program 
CRS Activity 420: Open Space Preservation (OSP)
• Communities earn credits for permanently preserved open space
• First five elements provide credit for parcels that qualify for:
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How to Map Open Space for
Community Rating System Credit

https://coast.noaa.gov/digitalcoast/training/crs.html
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NOAA How To Map Open Space:
Two Companion Products

1. Step-by-step instructional “How To” guide (for planners)

1. GIS workflow (for GIS analysts)

• Supplementary documents
– Before you get started 
– Worksheet for calculating credits
– Parcel documentation checklist
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How To & GIS Workflow Steps

1. Calculate impact adjusted Special 
Flood Hazard Area (aSFHA)

2. Identify lands that may qualify as 
open space 

3. Exclude areas that do not qualify

4. Calculate the number of possible 
OSP credits    

rOSP = aOSP/aSFHA (x 1,450 points ) 
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How To & GIS Workflow Steps

5. Determine if parcels qualify for 
“extra credit”

6. Gather supporting information 
for each parcel or area.

7. Identify opportunities to earn 
more open space credit.
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GIS Workflow and Mapping Guide

• Map eligible open space and calculate CRS credit using GIS
• GIS dataset checklist and workflow diagrams for spatial analysis 
• Create GIS output layers (OSP parcels and aSFHA shapefile)
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GIS Dataset Checklist and Sources
• Community layers

– SFHA
– Parcels, Land Use, Zoning

• Excluded areas
– Federal Lands
– Open water
– Impervious surfaces

• Open spaces areas
– Protected areas, conservation easements, land trusts
– Critical habitat and water/biological resources 
– Land cover
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•Identify parcels that intersect the aSFHA
•Query aSFHA parcels using land use attributes
•Select aSFHA parcels that qualify as “preserved” open space

Step 1: Calculate the adjusted special flood hazard area 
• Calculate acreage of SFHA
• Subtract federal lands and water bodies
• Calculate area of aSFHA

Step 2: Identify lands that may qualify

rOSP = aOSP/aSFHA (x 1,450 points ) 
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• Calculate area of parcels covered by impervious surfaces

• Subtract excluded areas 
• Sum total qualifying area, aOSP
• Calculate impact adjustment ratio
rOSP = aOSP/aSFHA (x 1,450 points ) 

Step 3: Exclude areas that do not qualify for credit

Step 4: Calculate possible credit

Option 1: Reclass high-resolution land cover 
Option 2: Calculate percent impervious 
Option 3: Perform image classification
Option 4: Hand digitize impervious surfaces
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Step 5: Determine if parcels qualify for “extra credit”
• Select OSP parcels that qualify for Deed Restrictions (DR) and 

Natural Function Open Space (NFOS)
• NFOS 1 – Preserved areas in natural state
• NFOS 3 – Critical fish/wildlife habitat

• Calculate ratio and add to total OSP credit



O ffice for Coastal M anagem ent

Step 6:  Gather documentation for each parcel

• Identify non-OSP parcels   
with natural land cover and 
private ownership

Step 7:  Identify opportunities to earn more OSP credit

• Produce the “impact adjustment map”
• Provide list of parcels that may qualify for credit



O ffice for Coastal M anagem ent

Job Aids: Ways to make the job easier

Excel Worksheet to Calculate 
Open Space Credit
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Where You’ll find it

https://coast.noaa.gov/digitalcoast/training/crs.html
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Digital Coast Partnership & CRS

Climate Central’s Surging 
Seas CRS Guide
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• How To trainings and webinars

• Risk communication aids

• Community pilots and knowledge sharing

Efforts Underway & Looking Ahead
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Thank you!



O ffice for Coastal M anagem ent

Questions & Feedback?
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Discussion Questions

• Does your city/county planning office have GIS 
capacity? 

• Is it safe to assume communities have access to an 
ESRI license? 

• Would an open source workflow be preferred?
• Are the steps intuitive or confusing?
• How can this be improved? 



Laura Flessner

GIS Manager

Improving Community 
Resilience in North Carolina 
through the CRS Program



North Carolina - State CRS Profile (2014)



CRS Explorer 



CRS Explorer



CRS Explorer – View Current OSP



CRS Explorer – Download Maps & Parcel Table



CRS Explorer – Search Individual Parcels



CRS Explorer – Explore Future OSP



Tracking Success

o Identified ave of 546 eligible OSP 
credits across eight communities.

o So far, 3 communities have been 
validated and raised at least one 
class.  

o Improved ISO workflow

o Identified additional open space 
opportunities through the app’s 
“Future” Open Space function. 

Kill Devil Hills
 Went from Class 6 to Class 5

 25% discount =  $632,227 savings/yr
 $141  per policy/yr



Comprehensive 
Planning Smart Growth Repetitive  Loss

Buyouts

How is This Info Being Used?



Funding Opportunities
Traditional Easements & 
Land Acquisition:
• State Parks,
• DOT Mitigation Sites, 
• Land trusts 
• Wetlands Reserves

Grants:
• NOAA OCM 
• FEMA’s Flood Hazard

Mitigation Assistance
• Clean Water Management Trust Fund 
• Parks and Recreation Trust Fund 
• Land and Water Conservation Fund
• Nat’l Coastal Wetlands Conservation Grant Program

nrcsolutions.org/funding/

Innovative 
• Community taxes and bonds
• Stormwater Utilities 



National Flood 
Insurance Program:

Community Rating System

• Nature-based Solutions
• Provide tools & training
• Protect the natural and 

beneficial functions of 
floodplains

Preserve 
open space 

in the 
floodplain

CRS Strategy



My Community is: CRS Tool
New to CRS and/or needs best practices 
for success

Association of State Floodplain 
Manager’s Green Guide

Ready to ID land that qualifies for Activity 
420 Open Space Preservation (OSP)

NOAA’s How to Guide & GIS Workflow
ArcGIS Learn Lesson & Living Atlas 
(screening-level)

Looking to explore current or plan for 
future OSP or communicate OSP benefits

The Nature Conservancy’s CRS Explorer

Is maxed out for OSP but looking for 
other areas to increase CRS scores

Climate Central’s Surging Seas CRS Guide

Suite of CRS Resources



coastalresilience.org/project/open-space/

Find the Right One 



Decision Support Tool
maps.coastalresilience.org/northcarolina

Project
http://coastalresilience.org/project/north-carolina/
coastalresilience.org/project/community-rating-system-explorer
coastalresilience.org/project/open-space/

Training
http://media.coastalresilience.org/NC/CRS_Explorer_TryMe/index.html

Funding
nrcsolutions.org/funding/

Thank You

http://maps.coastalresilience.org/northcarolina/
http://coastalresilience.org/project/community-rating-system-explorer/
http://coastalresilience.org/project/community-rating-system-explorer/
http://coastalresilience.org/project/open-space/
http://media.coastalresilience.org/NC/CRS_Explorer_TryMe/index.html
http://nrcsolutions.org/funding/


Robyn Wiseman, CFM, Research Scientist, ASFPM
robyn@floods.org

John Rozum, Senior Coastal Management Specialist, NOAA
john.rozum@noaa.gov

Melissa Rosa, Geospatial Specialist, NOAA
melissa.rosa@noaa.gov

Laura Flessner, GIS Manager, TNC
Laura.Flessner@tnc.org

Q & A

mailto:robyn@floods.org
mailto:john.rozum@noaa.gov
mailto:melissa.rosa@noaa.gov
mailto:Laura.Flessner@tnc.org

	CRS for Community Resilience��CRS Green Guide���ASFPM Flood Science Center
	CRS for Community Resilience
	Partners
	About the NFIP
	What is the CRS?
	CRS Participants in Numbers
	CRS Participants in Numbers
	CRS Class Breakdown
	CRS Class Breakdown
	Natural and Beneficial Functions (NBF)
	Natural and Beneficial Functions (NBF)
	CRS Elements
	CRS Elements
	Slide Number 14
	Why use the Green Guide?
	Best Practices and Success Stories
	Existing Activities Eligible for Credit
	Receive Stackable Credits
	Activities and Elements
	Tips on Documenting and Calculating Credits
	Be Ready!
	Quick Demo of the Green Guide 
	Our Site
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	3.pdf
	Improving Community Resilience in North Carolina through the CRS Program
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16


