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What iIs Recovery Potential Screening?

A method to help states and watershed restoration
planners compare restorability

Origins in impaired waters program (TMDLs, 303(d) listing)
Broader audiences now (watershed plans, nonpoint source
control, fisheries, restoration)

Systematic but very flexible approach

Science-based, indicator-driven (GIS and field monitoring data)

Recovery potential is the likelihood of an impaired water to reattain WQS
or other desired condition, given its

- ecological capacity,
- exposure to stressors, and
- the social context affecting efforts to improve its condition.




How Recovery Potential Screening Can Be Used

e impaired waters prioritization: Which watersheds (in a
river basin or statewide) are more restorable and might
recover quickly? What may be better done now vs. later?

 revealing level of difficulty: How do waters differ in
recovery potential, and what factors are responsible?
What am | up against?

e TMDL implementation: How do waters with TMDLs
appear to differ in restorability? Which TMDLs are good
prospects?

* honpoint source program strategies: How can
considering restorability factors help watershed plans or
statewide strategies?




How Recovery Potential Screening Can Be Used (cont’d)

e watershed/subwatershed planning: Which
subwatersheds could be targeted for restoration to help
the greater watershed?

e special interest projects: E.g., how does restorability
differ across all nutrient impaired waters? across all urban
waters? for fish restoration? among threatened waters?

e informing EPA/state/sub-state interactions: How can
restorability inform EPA/state or state/watershed
dialogues on restoration strategies?

e protection and restoration: What synergies are possible
through linking healthy watersheds protection and
restorability methods?




Recovery Potential Screening - Basic Concept

Ecological metrics Stressor metrics Social context metrics

Indicator 1 Indicator 1 Indicator 1

Indicator 2 Indicator 2 Indicator 2

Indicator 3 Indicator 3 Indicator 3
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Recovery Potential Screening Tools
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F

lin this sheet you will enter your raw baseline data and indicators data in the space provided below.
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Copy and paste each column of raw numerical data individually from your database file to the appropriate column below.

Pasting in numerical data should always use the following Excel commands: Edit/ Paste Special / Values

MNote that an R has been automatically added to each indicator name you assigned. This flags the data as Raw values.
Please, don't change the name of any indicators or baseline fields in this worksheet -- use the "Set Up Parameters" worksheet.

CALCULATE

—

HUC12

HUC12 Name

90201060101 Tamarac Lake

enter
indicator
names,
weights

alo Lake

Sugar Bush Lake-Bufi
tterchaud Lake-Buffalo
rshall Lake-County Ditc
unty Ditch Mo 15

ver Lake-Buffalo River

paste in
by of Gly

9
9
9
9
9
9
9
9
9
9
9
9
9
9

raw data
Upper Des

Lower Deerhorn Cree
Upper Whiskey Creek
County Ditch No 54
Lower Whiskey Creek
Upper Stony Creek
Upper Hay Creek
Lower Hay Creek
Lower Stony Creek
Upper South Branch B
Judicial Ditch No 3-1
County Ditch No 13
Middle South Branch

5 Lower South Branch B

County Ditch No 2

¥ e imde s Vel KEe A

Indicator Data_Ent

RWatershed Shape

RWatershed % Wetland RWatershed % Forast

0.579 0.958121109
0.505 0464629315
0.764 0.357102434
0.649 0.583474816
0.531 0.425580079
1.000 0.5076400868
0573 0465761177
0.768 0203735144
0.401 0.409734012
0 863 0 A8500283
auto-
calculated

0847047553
1
0.847413343
0112523951
0.280090577
0136561575
0.093711897
0.212854903
0.038495036
0.120013935
0.034837136
0149625501

0.482
0.601
0.670
072
0.510
0.537
0.360
0.478
0474
0.809
0.563

116336163
5157329

Ll Tatal A dnTOAAAN

Normaiiiéa;Indicatnr_Véiﬁﬁ

auto-
calculated

- Scores

Summa

RCorridor % Woody Veg RConfluence C:

0.241 0.000
0.346 0.000
0.635 0.500
0.191 0.500
0.204 0.000
0.164 0.000
0.163 1.000
0157 0.000
0.221 0.300
0.369 0.300
0.606 0.400
0.078 0.300
0.086 0.300
0.406 0.100
0.081 faWatals)
012

015 auto-

010

012} calculated
0.35

0.100 1.000
0.007 0.000
0.059 0.000
0213 1.000
0225 0.000
0194 0.000 N9F
AT A o AT

Values Only Summa




Three Types of Recovery Potential Screening Products

Compare differences
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points in this procedure, your own choices can customize the assessment fo
geographic area, environment, social settings, and restoration goals.

Each step is described briefly while also linking to tools and information in g
detail. You may choose to browse all the steps at the general level first, whic
should take about 30 minutes.

Coing to the more detailed levels Is necessary for obtaining specific instruct)
potential screening assessment. If you prefer instructions with detailed exarn
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state-reported impaired waters under Clean Water Act Section 303(d) each have a
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Overview: Selecting and Using Recovery Potential Indicators
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social influences on restorability. The Indicators Master List (M5 Excel xisx, 86K) identifies nearly

200 candidate recovery potential indicators that can be considered, but a screening assessment needs to select only a
small number of the most relevant indicators in the ecological, stressor, and social context classes.

This section of the website contains reference materials on recovery potential indicators: their
definitions, relevance to restorability, data sources, measurement methods, and relevant points
from the technical literature. Additional scientific information is always welcome from users who
contact us.

Restoration research and practice have shown that many, very diverse factors affect the likelihood
of restoration success, and these can be grouped on the basis of their ecological, stressor, and

Selecting five to ten indicators in each of the three classes is not only influenced by what can be measured accurately
with the available data, but also by the need to choose indicators that each provide a different 'piece of the puzzie.
Different types of indicators that are all related to restorability provide multiple lines of evidence for estimating recovery
potential. An effort should be made to measure indicators that are not all related to the same key component of their
indicator class (e.g., ecological indicator selection should include more than just different measurements of watershed
land cover). It may not be possible to address all of the key components, but the selection of indicators should include
as many as are feasible. Clicking on each component brings up related indicators.

For descriptions of all indicators, please download the Indicator Summaries Table (PDF} (49 pp, 565K, About PDF) or proceed
to the ecological indicator summaries.

Key components for ecological indicator selection include:




~ Recovery Potential Indicators | Recovery Potential | US EPA - Windows Internet Explorer E@

—

@ 2 g Eé'psﬁhth):,f;’owpubauﬁlor.epa.govfIawsregsfIawsgﬂiaﬂcgfcwa_{tmdI_,_{recover_y,-‘_indicators.cfm _V_! 5 | K ve Searct

-

File Edit View Favorites Tools Help

W Eé'psﬂRecovery Potential Indicators | Re...| | B8

A CCOTOgToOr TrovoTy

»

@= - |7y Page ¥ L Tools ¥

Key components for stressor indicator selection include:

Candidate stressor indicators

corridor % impervious cover

Biotic or climatic risks e corridor % tile-drained cropland

Severity of pollutant loading e corridor % U-index (non-natural
; cover

Legacy of past, trajectory of future land use O '_” _

corridor % urban

corridor % agriculture

linear % of channel through

agriculture

corridor road density

Key components for social context indicator selection include:

1. Leadership, organization and engagement
2. Protective ownership or regulation

3. Level of information, certainty and planning
| <
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Why relevant to recovery: As the intensity of urbanization increase
tends to decrease. Developed land cover in riparian zones is associated
mare tolerant of pollutants. Increasing substrate embeddedness and bai
been ohserved to increase in streams in developing areas. Significantly |
often found downstream of highly developed corridors where not attribu
plant discharges. Human shoreline development may lead to lass of litto
Threshold responses to percentages of development found in corridorsy
also at the watershed scale, indicating potentially greater significance of
watershed effects from urbanization.

Data sources and measurement - Extracted from land cover mappi
corridor width, and summarized as % developed (e.g., residential, comm
urban center, etc) by area within the corridor. For land cover data, the N:
Database (NLCD) for 2006, 2001 and 1992 is accessible at
http:/ fwww.mrlc.gov/finddata.php | Eiresdsme statewide land cover map

datasets are also available from state-specific sources.

USEPA Office of Waler Recovery Potenfial Screening Websile 09/01/2011
hfp e spa. gowrecovenypotential’

Recovery Potential Metrics
Summary Form

Indicator Name; ORRIDOR PERCENT URBAN

Stressor Exposure

ale/Relevance to Recovery Potential: As the intensity of urbanization increases, biotic

Egrity tends to decrease. Developed land cover in riparian Zones is associated with aquatic
biota more tolerant of pollutants. Increasing substrate embeddedness and bank erosion have also
been observed to increase in streams in developing areas. Significantly lower water quality is
often found downstream of highly developed comidors where not attributable to treatment plamt
discharges. Human shoreline development may lead to loss of litteral habitats, Threshold
responses io percentages of development found in cormridors were not bome out also at the
watershed scale, indicating potentially greater significance of corridor vs watershed effects from
urbanization

How Measured: Extracted from land cover mapping within a set corridor width, and summarized
as % developed (e.g., residential, commercial, industrial, urban center, etc) by area within the
corridor

Data Source: Land cover sources include the Mational Land Cover Data from 1932 (See:
hitp:itwww. epa.govimricnicd. html), 2001 (See: hitp:iwww epa govimie/nled-2001. htmi), and
2006 (http:ifwww.miric.gowinicdds data php), as well as various state sources at finer resolution.
Temporal urban mapping is available from the USGS Land Cover Institute {See:
hitp-(landcover. usgs goviurban/umap!). Corridors can be generated from hydrographic data
(See: hitpoifwww horizon-systems. com/nhdplus/) using a set buffer width for delineation.

Indicator Status (check one or more)
.U_ﬁieﬁrﬂe“!?_@ﬂeﬁ
; lo recovery,
je documentation in literature or practice.
Multiple dunumentatlun in literature or practice.

Comments: Operational, with wide applicability to lowing waters in all regions.

Examples from Supporting Literature {abbrev. citations and points made):

» |Potter et al 2004)The resulting vulnerability models indicate that North Carolina
walersheds with less forest cover are at most risk for degraded water quality and stream
habitat conditions, Studies have found strong positive relationships between diverse
assemblages of stream benthic macroinvertebrates that are intolerant of water quality
degradation and watershed-wide forested land cover (Lenat and Crawford 1994, Stewart
and others 2001, Weigel and others 2003) or forested land cover within riparian zones
(Basnyat and others 1989, Sponseller and others 2001, Stewart and others 2001, Weigel
and others 2003). Meanwhile, research has shown less diverse and more intolerant
macnobenthic communities to be correlated with agricultural land cover (Lenat and
Crawford 1994, Richards and others 1956, Weigel and others 2000, Genita and others
2002) and urban land use (Lenat and Crawford 1994, Morley and Karr 2002, Morse and
otfers 2003, Roy and others 2003, Volstad and others 2003, Wang and Kanehl 2003)
(Potter et al 2004) Two of the three watershed land cover variables — percent
agricuftural and percent forested — exhibited somewhat strong relationships. The percent




~ Tools and Resources | Recovery Potential | US EPA - Windows Internet Explorer

—

F = [ |
Q o)~ |#&http://owpubauthor epa.gov/lawsregs/lawsguidance/cwa/tmdl/recovery/tools.cfm v| 2| X |Live Search

File Edit View Favorites Tools Help

W Eé'pSHTools and Resources | Recovery P‘ | DOWn|Oadab|e tOO|S

“EPA
S
\’ United States Environmental Protection Agency

Auto-scoring spreadsheet

LEARN THE ISSUES | SCIENGE & TECHNOLOGY ~LAWS & REGULATIONS | ABOUT EPA Bubble plotting program

Water: Recovery Potential

Water Home

Drinking Water
Education &
Training

Grants & Funding

Laws & Regulations
Policy & Guidance

Laws & Executive
Orders
Regulatory
Information
Regulatory Info by
Business Sector
Tribal

Our Waters

Pollution
Prevention &
Control

Resources &
Performance

Science &
Technology

Water

Literature database

You are here: Water»Laws & Regulations»Laws & Ex
Maximum Daily Loads (303d)»Recovery Potential»T

Tools and Resources Example projects and papers

|

Tools and Literature Recovery Potential Scoring Displaying Publications Example Related
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Along with the screening methodology, another major purpose of this website is to provide a
wide variety of technical tools and information resources that are useful to restoration
planning and priority-setting. These tools and resources are directly related and linked to the
Recovery Potential Screening methodology steps online, and are also applicable to restoration
in general.

The restoration and recovery literature database is a key-worded and partially annotated
collection of over 1600 technical publication citations in one downloadable MS Access file. The
contents of this database are citations and annotations of papers that show relationships
between specific water or watershed characteristics and their effect on restorability. Because
opening MS Access online is not supported on EPA websites, you must download this file and
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You are here: Water ¥ Laws & Regulations ¥ Laws & Executive Orders ®» Cl
Literature Database

Recovery Literature Database

Tools and Literature | | Recowery Potential Scoring Displaying Publications
Resources Database Indicators Tools Results and Training

This citations database was developed by the EPA Office of Water as a technical assistance tool for
state and other water quality programs. It houses a cumulative collection of scientific and seciological
literature citations that contain information about factors that may influence restoration success.
These papers show relationships between specific water or watershed characteristics {including social
context as well as envirenmental factors) and their effects on restorability. All are key-worded using a2
short list of restoration and recovery concepts, and many are annotated.

The database is a zipped, downloadable file in M5 Access 2 format. Because opening M5 Access
online is not supported on EPA websites, you must download this file and use it locally. The database
can be searched by watershed topic, key word, author, partial article title, or journal name.
Instructions and a citations data entry form are built into the file

Mote that this database is open, enabling you to add new references or key words to your own copy if

A-7 Index
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Using Rank-Ordering as a Recovery Potential Screening Tool

Rank-ordering, as used in Recovery Potential Screening (RPS) asSessments, PUTs Waters of watersheds
into a sequential arrangement based o relstive differences in a value or score that has been calculated
for each of them. Along with bubble-piotting and mapping, rank-ardering ofiers 3 way to arganize
complex information about restorability, stimulate discussion and insights about differences,
communicate about results and alternatives, or if desired, prescribe a clear basis for assigning priorities
or decisions. In brief, ranking a set of objects provides a simple and straightforward method for their
comparison.

Below are techniques and a few brief examples of how rank-ardering can be used in Recovery Potentiat
Screening. These are hypothetical examples that may use real data for demonstration purposas, but
they do not constitute final analyses, policies, or decisions by the US EPA or is collaborators.

Resources Database Indicators Tools Results and Training Projec

Recowvery Potential Screening generates scores as a basis for evaluation, but numerical comparisons through ranki
be used to evaluats and communicate screening results. Sometimes, results ars more effective when fFormatted in w

A B c
WATERSHED A ARl
HAME &0

RANK S RANK

Otloears Craak

conditions in specific places relate to broader, general patterns: For most people, numerical dara in tables alone do Bush hee

numbers were the basis for a decision or strategy. This section of the website deseribes three altarnative techni

Littha Gunpowdar Fal
Recky Gorge Dam

Figure 1: P Scresning table with four alternative rank-orderings of the same set of watersheds.
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discussions and decisions and communicating recovery potential findings effectively: rank-ordering, mapping

Rank-ordering recovery potential scores. The simplest of comparison metheds, rank-crdering orgagzes screensd

d pletting graphs.

waters from highest to lowest

recovery potential based on their scores. This is an easy and transparent methed to identify a subset of myfre restorable

specific number or a percentage of highby-ranked waters in consideration of available restoration resoufces and capacity
its clarity and simplicity - some waters or watersheds simply score higher than others — which may helf users mowve past
decisicn criteria.

The flexibility in rank-ordering is in which scores to use. The RPl score is one option for a single gferall score used to ran
the indicators measured. In addition, each of the three summary indices are easy to rank-order ¢ compare scores an a py
basis. It is also possible to examine the rank-ordering of a single indicator, if sufficiently impoftant.
used for rank-ordering, the lowest scores are rank-crdered as the highest recovery potentjl. For the ecological and sq
highest scores are associated with the highest recovery potential.

It is crucial to-remer

Although rank-ordering is useful in distinguishing major differences berween very high And wery low water: sCores, m
screening probably does not support assuming that very small scoring differences arefignificant. For mple, the 237tH

clearly less restorable than the 236th-ranked watershed, Users are EII:l‘-"IEEEI not to gheremphasizgsfie slgnlflcance ut' wer
One option for further organizing rank-orde
natural breaks in the range of values. See als

Mapping recovery potential assessment results. Much if not most R ery Potential Screening dg
GCecgraphic Information Systems {CI5) that generate maps and related a ute information tables. Many of
using Gl and compiled in a database file, with these valuss all link s attributes to each water body or
Features makes it possible to display all your indicators, sin r in combination, on a map basis,

Maps are highly effective ar communication of envi
difficulty of displaying two or more parameteg
affecting restorability (ecolegical capacipsZtressor expesure and social context), the ability to map all th
On the other hand, maps based on gle summary score (e.g., the scological, stressor or social index,

mental conditions and relative differences between g
at each range in walue. As Recowery Potential Screening

collzborstors.

- » i For several examples of mapping technigues applied to analyzing and

Using Mapping as a Recovery Potential Screening Tool

Mapping is 3 varsatl soof in Recovery Potentil

Figure 1(a): Score with 3 random

the distribution and location of watersheds as well as
the relative differences in their scores. Along with
bubbie piots and rank-ordering, mapping offers a way
o information

communicate about results and alternatives, or if
dasired, prascribe 3 clear basis for assigning priorities
or decisions. Uniike bubble plots and rank-ordering,
mapping allows 3 user to observe spatial refationships
among waters or watersheds that may influence
restorstion strategies and priorities.

Below are techniques and a few brief axamples of
how mapping can be used in Recovery Potential
Screening. These are hypothetical examples that may
sz resl dats for demonstration purposss, but they do
not constitute final analyses, policies or decisions by
‘the US EPA or its collaborators. Mention of
«commercial products or trade names does not
constitus endorsement for use.

color scheme.

Figure 1{b}: Displaying RPI Score with = gradient
color scheme. The darker colors reprasent the
higher RPI values.

I Usmg Bubbie Plottmg asa Recouer\r Potentl&l Screening Tool

Bubhie plotting is 3 comman technigue for showing three or more dimensions of data in = flst, twa-
dimensional graph. O&jects are ploted relative to conventionzl X ard ¥ axer representing the first two
wariables, using cirdes {bubbles] 2= ploting symbels that vary in size with the value of the thind varizble.
Bszigring colors to the circles can 2dd imited information on 3 fowrth variable. Az used in Recovery
Potential Screening, bubble plotting is @ way o wisualize and compare muttiple recovery potential scores
of an entire set of watersheds smultaneously. Along with rank-ordering snd mapping. bubble plotting
offers 3 way 1o organize comples informstion about restorability, simulate discussion and insights
shout differences, communicate about results and shternatives, or Fdesired, prescribe 3 clear and
systematic basis for assigning priorities or decions.

Below e techniques and = few brief examples of how bubble plotting can be uzed in Recovery
Potential Screening. These are hypathetical examples that may use real data for demonstration
purposes, but they da not constitute Fnal analyses, palicdes or decizions by the US EPA or its

ways to use mapping (FDF) 3%, Abeowt POR in Recowvery Potential Screening.

Displaying results in 2D "bubble plots". This comparison methed was adapted specifically for
relative influence of ecological, stressor and social context factors on resterability at the same time.
waters {gach one a "bubble’ on the graph}, which are plotted relative to X {stressor index) and ¥ (zcol
context index score. For example, this type of display might enable a user to identify those warers tf

Summary Score

Figure 1: The basic, stantard recovery potential bubble plot.

cnnslder the relative influence of three major driving factors on restnrablllr',r simultansoushy. i

ToTET el T gET

1ing a fourth

‘dimension’ [such as healthy ws. impaired) is passible through use of multi-coler bubkle plats.

vays to use bubble p[:'llrg (POF E &

%v
Recowvery Potential Screening for a discussion of how this technigue can aid comparisen and targeting decisigns.

. ET5E, About PDF in




www.epa.gov/recoverypotential/

Questions?

Douglas Norton Tatyana DiMascio

Norton.Douglas@epa.qgov Dimascio.Tatyana@epa.gov

Julie Scarangella David Du
Julie.scarangella@tetratech.com David.du@tetratech.com
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