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AGENDA
Time (EDT)

• Preliminary Healthy Watersheds Assessments (PHWA) 3:30
• PHWA overview
• Relating PHWA to protection programs and data
• Gallery of state results

• Recovery Potential Screening (RPS) Tools and Tips 4:30
• RPS tool basic tour 
• Live demo of some Tool essentials
• Hands-on time with your state-specific tool

• Closing Thoughts and Adjourn 5:30



Breaking News….



Preliminary Healthy Watersheds 
Assessments (PHWA)

helping states better protect high quality waters

June 1, 2017 – Shepherdstown WV

EPA Healthy Watersheds Program
Miranda Chien-Hale Lisa Hair
Steve Epting Chris Solloway     

Doug Norton

Part One, RPS/PHWA Training



Assessment to Support Protection
(slides from 2016 States’ Meeting) ASSESS –- PLAN/PRIORITIZE --- PROTECT

A YEAR AGO IN SHEPHERDSTOWN….

ASSESSMENT: Statewide or Site-Specific



What is the PHWA?
• State-specific healthy watersheds assessments for 

lower 48 states
• Health and vulnerability index scores for all HUC12 

watersheds (avg size 36 sq mi)
• Each HUC12 is separately scored relative to all 

HUC12s statewide and ecoregion-wide 



Why was the PHWA done? 

– Help states make progress toward protection 
(303(d) Vision, other programs)

– Provide comprehensive data on watershed health 
that complements case-specific protection efforts

– Help states and EPA communicate with partners 
about opportunities for healthy waters protection



Watershed (HUC12) health 
and vulnerability scores for 
all watersheds in each 
lower 48 state and each 
Level 3 ecoregion

State Top 25% Ecoregions Top 25% Land Use Change Water Use Wildfire Risk

HUCS WITH HIGHEST HEALTH SCORES VULNERABILITY OF HUCS WITH HIGHEST HEALTH SCORES

MAIN PRODUCT OF THE PHWA



Healthy Watersheds Assessment Framework
identify essential ecological attributes that support healthy ecosystems







How the PHWA Scores were Developed

• Raw indicator score measured for each HUC12
• Statewide and ecoregional scores are normalized 

between 0 and 1

• All indicators per sub-index averaged to create 
the sub-index

• All sub-indices averaged to create 
the index

State and Ecoregional Indicator, Sub-Index, and Index Values per 
HUC12 were delivered in state-specific data packages



Each individual HUC12 has a data table value for:

• 29 indicators used in indices
• Normalized by state 
• Normalized by ecoregion

• Health Index and Six Sub-indices
• State values
• Ecoregional values

• Vulnerability Index and Three Sub-indices 
• State values
• Ecoregional values

index scores are available as raw or percentile



MAINE

KANSAS

LOUISIANA

Distribution of HUC12 raw scores –
common patterns in states

Higher scoring 
HUC12s are 
abundant

Middle scores 
dominate, but 
significant hi-scorers 
exist too

HUC12 scoring is 
highly variable



Caveats
• Does not specify healthy/unhealthy threshold
• Does not compare HUC12s at national scale
• Scores represent the single HUC not its full 

watershed (i.e., upstream HUCs)
• All indicators were weighted equally 
• Based on datasets nationally available in 2016
• In Vulnerability index, recent land and water 

use patterns serve as surrogates for future use



Statewide vs. Ecoregional Scoring



17

West Virginia: PHWA Statewide Health Index
darkest blue = highest statewide health scores 



18

Ecoregion 66

Ecoregion 69

Ecoregion 67

Ecoregion 70

West Virginia intersects four Level III ecoregions

Darkest blue = highest ecoregional health scores (multi-state)



ST ST

ER ER

- Provides two alternate 
viewpoints on health

- ST and ER high-scorers 
sometimes differ a lot

- ST more relevant for 
supporting state-based 
actions and decisions

- ER means more 
ecologically as within-
ER HUCs are more 
similar to begin with

STATEWIDE VS. ECOREGIONAL SCORING:
WHY DO BOTH?



Main Products

1. Geodatabase
2. Overview Document
3. Excel Watershed Data File



File Geodatabase 
• State-specific ArcGIS file geodatabase enables

– Easier integration of PHWA results with other 
state datasets

– Further modification of state-specific index 
calculation and data sources

• Each state geodatabase includes 
– State, HUC12, and instate ecoregional boundaries 
– Values from all indicators, sub-indices, and indices



Watershed Data File 



Comparing Connecticut’s 
HUC12s: PHWA Health Index 
(left) and State Draft 303(d) 
Vision priorities (below)

COMPARISONS WITH THE PHWA



Pennsylvania Healthy 
Watersheds, Chesapeake Bay 
Program 

Pennsylvania PHWA Statewide 
Watershed Health Index,       
Top 25% HUC12s 

COMPARISONS WITH THE PHWA



(2013)
NH PHWA
Health Index

COMPARISONS WITH THE PHWA



Potential Uses
• Support state actions to prioritize, protect and maintain high quality 

waters
• Raise awareness of where the healthiest watersheds occur
• Raise awareness that healthy watersheds are sometimes highly 

vulnerable
• Improve communication and coordination by providing nationally-

consistent data on watershed health and vulnerability
• Help promote high quality waters protection within other landscape 

management efforts
• Provide an initial dataset upon which others can build better 

watershed condition information



QUESTIONS?

For more information about EPA’s Healthy Watersheds 
Program, including information about the PHWA and other 
ongoing projects, please visit: https://www.epa.gov/hwp/

Doug Norton (Healthy Watersheds Coordinator) 
norton.douglas@epa.gov or 202-566-1221

https://www.epa.gov/hwp/
mailto:Nnorton.douglas@epa.gov


a deeper dive….

A Closer Look at Pennsylvania PHWA
through comparisons with non-PHWA data

Part Two, RPS/PHWA Training



PA PHWA
Selected Stats

PA PHWA Results Compared with Other Data

• TOP TIER: HUC12s that scored in top 10% 
of BOTH statewide and ecoregional health 
index (dark blue at right; n = 45)

• 2ND TIER: HUC12s that scored in top 25% 
of BOTH statewide and ecoregional health 
index (pale blue and dark blue; n = 167)

• STATEWIDE: All HUC12s with a majority by 
area within Pennsylvania (n = 1351)

All comparisons in next several slides refer to these groups:



PA PHWA
Selected Stats

PA 2nd Top

Geomorphology 
Sub-Index

PA 2nd Top

Habitat 
Sub-Index

PA 2nd Top

Biotic Condition 
Sub-Index

PA 2nd Top

Water Quality 
Sub-Index

How do the Top Tier, 2nd Tier, 
and Statewide HUCs 
compare, relative to their 
PHWA mean health sub-
index scores?

PA 2nd Top

Landscape 
Sub-Index

PA 2nd Top

Hydrology 
Sub-Index



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, 
relative to other ecological metrics?

% of HUC12s that are headwaters 57% 60% 63%

% of HUC12s with rare ecosystems 3% 0% 0%

% of HUC12s with exceptional value EUs 8% 18% 27%

% of HUC12s with high quality fish EUs 23% 37% 46%

State      2nd Tier   Top Tier



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, relative to 
example PA program interests?

HUC12s with CWA 319 Projects HUC12s with PA Stream ReLeaf Projects
State      2nd Tier      Top Tier State      2nd Tier      Top Tier

19%

5% 3%

52%

34%
41%



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, relative to 
example PA program interests?

State      2nd Tier     Top Tier

HUC12s with Stormwater Plans > 10%

17%

9%
4%

State      2nd Tier     Top Tier

Mean % HUC12 Area Protected

3%
2%

5%



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, in terms 
of public benefits of healthy watersheds?

% of HUC12s with high quality fisheries DUs 44% 70% 78%

mean % of HUC12 area in State open lands 8% 18% 29%

% of HUC12s with any State Game Lands 5% 9% 10%

% of HUC12s with any National Forest Land 2% 9% 14%

% of HUC12s with >20% area in DW SPAs 40% 24% 19%

State   2nd Tier   Top Tier



PA PHWA
Vulnerability

30 HUCs IN TOP 25% HEALTH & VULN

73 HUCs IN TOP 25% HEALTH & VULN

2 HUCs IN TOP 25% HEALTH & VULN

2nd Tier n = 167



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, relative 
to PHWA Vulnerability scores?

Land Use Change 
Vulnerability Sub-Index

Water Use 
Vulnerability Sub-Index

Wildfire Risk 
Vulnerability Sub-Index

PA 2nd Top

0.30

0.25

0.20

0.15

0.10

0.05

0   
PA 2nd Top

0.30

0.25

0.20

0.15

0.10

0.05

0   
PA 2nd Top

0.30

0.25

0.20

0.15

0.10

0.05

0   



PA PHWA
Selected Stats

How do Top Tier and 2nd Tier HUCs 
compare to the rest of the state, 
relative to other stressor metrics?

% HUC12s > State mean for Pasture Slope 50% 60% 58%

% HUC12s > State mean for Cropland in   
Riparian Zone 33% 6% 0%

% HUC12s > State mean for Cropland on 
Steep Slopes 31% 12% 3%

% HUC12s > State mean for Agr Change 26% 32% 21%

State  2nd Tier   Top Tier



Vulnerability Assessment was data-limited 
nationally… what might it have missed?

• Emerging changes in industrial water 
use demand (e.g., fracking)

• Invasive species
• Abandoned mine drainage
• Aerial deposition of pollutants
• Extreme drought/storm effects
• Future changes in rangeland and 

timberland practices

state data can enhance/improve PHWA



What’s YOUR State Look Like?

A lightning round view 
of relative watershed health

in the 48 conterminous states 



PHWA STATE MAPS BY EPA REGION

REGION 1



CONNECTICUT



MAINE



MASSACHUSETTS



NEW HAMPSHIRE



RHODE ISLAND



VERMONT



PHWA STATE MAPS BY EPA REGION

REGION 2



NEW JERSEY



NEW YORK



PUERTO RICO, US VIRGIN ISLANDS (TBD)



PHWA STATE MAPS BY EPA REGION

REGION 3



DELAWARE



MARYLAND



PENNSYLVANIA



VIRGINIA



WEST VIRGINIA



PHWA STATE MAPS BY EPA REGION

REGION 4



ALABAMA



FLORIDA



GEORGIA



KENTUCKY



MISSISSIPPI



NORTH CAROLINA



SOUTH CAROLINA



TENNESSEE



PHWA STATE MAPS BY EPA REGION

REGION 5



ILLINOIS



INDIANA



MICHIGAN



MINNESOTA



OHIO



WISCONSIN



PHWA STATE MAPS BY EPA REGION

REGION 6



ARKANSAS



LOUISIANA



NEW MEXICO



OKLAHOMA



TEXAS



PHWA STATE MAPS BY EPA REGION

REGION 7



IOWA



KANSAS



MISSOURI



NEBRASKA



PHWA STATE MAPS BY EPA REGION

REGION 8



COLORADO



MONTANA



NORTH DAKOTA



SOUTH DAKOTA



UTAH



WYOMING



PHWA STATE MAPS BY EPA REGION

REGION 9



ARIZONA



CALIFORNIA



NEVADA



HAWAII (TBD)



PHWA STATE MAPS BY EPA REGION

REGION 10



IDAHO



OREGON



WASHINGTON



ALASKA (TBD)
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