STREAM FUNCTIONS
ASSESSMENT AND RAPID INDEX
(SFARI)

Leanne Stepchinski, Ph.D.
ORISE Postdoctoral Program
Environmental Lab

Gabrielle David, Ph.D.
Cold Regions Research and Engineering Lab

Garrett Menichino, Ph.D., P.E.
Environmental Lab

EMRRP Webinar Series
August 2025

r | %

US Army Corps
US.ARMY of Engineers:

ENGINEER RESEARCH & DEVELOPMENT CENTER



UNCLASSIFIED

] OBJECTIVES 2

Stream Functions Assessment and Rapid Index (SFARI)

1. Why do we need it? Addresses key challenges in stream assessment.

2. What is it? Arapid, semi-quantitative, function-based stream assessment.
3. Where can you use it? Use cases. Applicability. Tiered approach.
4
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[ WHY DO WE NEED SFARI? g"}

AWedbve reviewed over 188 stream assessments
A Coverage gaps: Geomorphic (59%) and Biological (46%) dominate
A Few (<5%) span the full suite of functions.
A Only 28% are nationally applicable. Only 25% apply to all stream types.
A Takeaway
AWe dondét have a rapid assessment, that is

stream types, and covers the full set of stream functions
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=] WHERE SFARI FITS: RAPID ASSESSMENT

ENGILER BESEARD S CEVELOPUIENT CENTER

Align assessment level with your project needs to support efficient decision making.
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=] WHO IS SFARI FOR?

A USACE Planning-Level Ecosystem Restoration
Studies
A Existing conditions evaluation
A Forecasting/alternatives evaluation-estimate
functional lift and compare options
A USACE mitigation teams in regulatory, IRT teams
A Compare SFARI with other rapid regulatory tools at
similar level of effort
A ldentify gaps and inform improvements to regulatory
tools
A Applicability:
A National, wide range of stream types
A Wadeable streams

Stepchinski LM, McKay SK, Menichino GT. 2025. A Tiered Approach to
Developing Function-Based Stream Assessments. (In-Review) UNCLASSIFIED

Future with project

%
L




UNCLASSIFIED

™) STREAM EUNCTIONS L

ENGILER BESEARD S CEVELOPUIENT CENTER

A Adopts stream functions
from guiding frameworks on
Stream Assessment

A Functions organized by

BIOLOGY »
Biodiversity and the life histories of aguatic and riparian life

dISCIPIIne PHYSICOCHEMICAL »
A Hyd I‘O|0gy Temperature and oxygen regulation; processing of organic matter and nutrients
A Hydraulics
A Geomorphology GEOMORPHOLOGY » . -
. . Transport of wood and sediment to create diverse bed forms and dynamic equilibrium
A Physicochemistry
A Biology

HYDRAULIC »
Transport of water in the channel, on the floodplain, and through sediments

HYDROLOGY »
Transport of water from the watershed to the channel

T
Geology Climate

Harman et al., 2012
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[ 24 STREAM FUNCTIONS

Geomorphology Biology
Functions Functions

Sediment Planform
Channel Continuity Change cWammy
onnec
S = — Community Carbon
P Dynamics Processing
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Hydrology
Functions

Floodplain Connectivity:
Frequent overbank flows
reduce flood peaks, support
riparian vegetation, create
off-channel refugia, and
extend nutrient processing
time.

Light and
Thermal
Regime

Score:

&

Nutrient

High flow 1 s
7 ycling
\
Baseflow

Sediment Continuity Dynamics )
Balanced sediment supply
and transport preserves bed
elevations, substrate sizes,
spawning/benthic habitats,
and supports riparian

succession.

Hydraulic
Functions

Low Flow

&
>
Floodplain
Connectivity

Score:

Stepchinski LM, McKay SK, Menichino GT. 2025. A Synthesis and
Inventory of Stream Functions. (In-Review) UNCLASSIFIED

Physiochemistry

Functions

Carbon Processing:
Organic matter is captured
and broken down, fueling
food webs, balancing
production/ respiration,
moderating pH/ redox, and
supplying nutrients.

Score:

Habitat Provision: Channel
and floodplain structure
supply depth, velocity,
substrate diversity, and
vegetation to support native
organisms through all life
stages.

Score:
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=) CLEAN WATER ACT FRAMING Ard
. L Q
A 24 stream functions across 5 disciplines &o‘@ &
A Functions aligned with Clean Water Act & & N S R
: .. : i : i o g
integrities: physical, chemical, biological & @b@ ef &S
A Fischenich (2006)
A Harman et al. (2012) ——

A Enables consolidation into defensible,
decision-ready scores

A Supports holistic assessment aligned
with regulatory goals

[— T —
Physical Chemical Biological

Stepchinski LM, McKay SK, Menichino GT. 2025. A Synthesis and Clean Water Act Integ"ty Goals
Inventory of Stream Functions. (In-Review) UNCLASSIFIED 8
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=] WHAT IS SFARI?

What can it be used for?

A Screening

A Alternatives evaluation

A Tracking stream condition over time

What type of assessment is it?

A Semi-quantitative

A Function-focused

A Combination of field + desktop-based metrics

How is the assessment performed?
A Uses semi-quantitative scoring, qualitative evaluation, and field observations

Where can it be applied?
A Nationally applicable: portable across US with regional reference anchors

Limitations:
ANot a credit calculator or a detailed assessment

UNCLASSIFIED
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‘Assessment steps

DES ktOp n Select reach

n Locate aerial imagery + maps

An aIyS|S n Perform desktop analysis

Fleld n Systematic walk of stream reach
" n Record observations with photos + notes
Analysis ;

n Score qualitative metrics in the field on form

SCO ri N g n Score quantitative functions

n Record additional notes

n Roll-up scores with calculator

SFAR' |ndeX n Calculate indices

n View charts + summary table

UNCLASSIFIED
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Field + desktop analyses ROC

Stream Functions Assessment and Rapid Index (SFARI) Field Worksheet (Version 1.0)

Desktop analyses:
. . Reach ID: Reach Length: Date: Assessor(s): Coordinates:
Perform before field analysis SCORING INSTRUCTIONS

. . . Function scores are judgment-based evaluations reflecting the stream condition relative to physical or ecological function. Metrics record the logic embedded 1n the
3 O% m etrl CS re q u I re d e S kto p eval u atl O n function and can be used to calculate a function score. Each metric has a specific context: W = Watershed, F = Floodplain, C = Channel and Bank. Metrics may be

onutted with “INA”, or metrics may be added. A nunimum of three metrics per function 1s recommended. Metrics requiring field analysis or desktop analysis are noted
with F or D. Assessment involves two steps:

I n d I Cate d O n fo rm 1) Score metrics for agreement with statements: Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D), Strongly Disagree (SD), Not Appl (NA)

2) Score functions using metrics based on the following scale: Functioning (15 to 11), Functioning At-Risk (10 to 6), or Non-Functioning (5 to 0)

To To Do Ix

Guidelines provided in documentation and runcion__|
I HYDROLOGY FUNCTIONS

tral n I n g m a e rl a Catchment Hvdrol Impervious surface area™ > Coverage 1s minimal, preserving near-natural infiltration/munoff timing, consistent with reference

“atchment Hydrology: |jayels.

A Stre am I I n e d d ata C O I | e Ctl O n p ro C e S S Runoff and infiltration Road (lensit_\'“-’ P Road density 1s low enough to avoid significant runoff or sediment inputs, consistent with ommimal watershed

sustamn natural flow regime,

impact.

I . carry appropriate sediment w5 - - - - S—
I I I Ie . O U r and nutrients from uplands, Lam} use change™ . <5% land cover shuft in ~15-20 years, mdicating stable mfiltration/runoff consistent with historical
and reliably cue spawning/ conditions —
migration of aquatic life. |Impoundments ™ ": Flow 1s near-natural, with no major dams or only negligible small ones. unless larger dams are hustorically
normal.
Score: Notes/Other Metrics:
/ \ Wetland cuvernger"D: Sufficient wetlands/ponds for flood attenuation/baseflow support, unless minimal wetlands are historically
normal.

Surface Water Storage:

Exal I I p I e . Wetlands and storage | Fjgodplain water retention”™: Moderate floods (~1—5 yr) reach the floodplain, providing water retention/infiltration per
features store floodwater, regional norms

1 H recharge groundwater,
A U S I n g E PE nVI rOAtl aStO eval u ate sustamn baseflow, and  |In-channel pondingfbem‘erc’ F: Small beaver-tfype impoundments aid baseflow/habitat; no major fragmentation unless

provide low-velocity habitat. | historically normal

I m p e rVI O u S S u rfaC e A re a Off-channel storage™ " - Side channels/beaver ponds/oxbows connect during moderate floods, providing off-channel storage and

habitat

Score: Notes/Other Metrics:

12
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‘Fleld + desktop analyses =ROC

Stream Functions Assessment and Rapid Index (SFARI) Field Worksheet (Version 1.0)

Field analyses:

Reach ID: Reach Length: Date: Assessor(s): Coordinates:

SCORING INSTRUCTIONS

A 70% metrics are evaluated in the field

Function scores are judgment-based evaluations reflecting the stream condition relative to physical or ecological function. Metrics record the logic embedded 1n the
function and can be used to calculate a function score. Each metric has a specific context: W = Watershed, F = Floodplain, C = Channel and Bank. Metrics may be
onutted with “INA”, or metrics may be added. A nunimum of three metrics per function 1s recommended. Metrics requiring field analysis or desktop analysis are noted

A Indicated on form outed il N or sy b adde

1) Score metrics for agreement with statements: Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D), Strongly Disagree (SD), Not Appl (NA)
2) Score functions using metrics based on the following scale: Functioning (15 to 11), Functioning At-Risk (10 to 6), or Non-Functioning (5 to 0)

A N O eq u i p m e nt n ecessary Function I Metrics Score

A O ptl O n S to b rl n g e q u I p m e nt If d eS I re d Impervious surface area™ > Coverage is minimal, preserving near-natural infiltration/runoff timing, consistent with reference

Catchment Hydrology: |jayals.

. Rl@oﬁmd iltration Road density™”: Road density is low enough to avoid significant runoff or sediment inputs, consistent with numimal watershed
. 1 sustamn natural flow regime, |. ’ ;

I -~ - 2 u . impact.
" carry appropriate sediment D

Land use change™ ~: <5% land cover shuft n ~15-20 years, mdicating stable mfiltration/runoff consistent with hustorical

and nutrients from uplands,
and reliably cue spawning/ —

migration of aquatic life. |Impoundments ™ ": Flow 1s near-natural, with no major dams or only negligible small ones. unless larger dams are hustorically
normal.

conditions

Score: Notes/Other Metrics:

/ \ Wetland cuvernger"D: Sufficient wetlands/ponds for flood attenuation/baseflow support, unless minimal wetlands are historically

L
Surface Water Storage: norma

Exal I I p I e . Wetlands and storage | Fjgodplain water retention”™: Moderate floods (~1—5 yr) reach the floodplain, providing water retention/infiltration per
features store floodwater, regional norms

H H H H recharge groundwater,
A U S I n g VI S u al I n S p e Ctl O n to eval u ate sustain baseflow, and  [In-channel ponding/beaver™ - Small beaver-type impoundments aid baseflow/habitat; no major fragmentation unless
provide low-velocity habitat. | historically normal

Stre a.m b e d Ve g etatl O n Off-channel storage™' " : Side channels/beaver ponds/oxbows connect during moderate floods, providing off-channel storage and

habitat

Score: Notes/Other Metrics:

13
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] SFARI STRUCTURE

Functional Categories
A Hydrology, Hydraulics, GeomorphologyPhysicochemistry, Biology

Functions
A e.g. Catchment Hydrology, SurfacaVater Storage, Flow Duration

Metrics
A e.g., Impervious surface area, Wetland coverage, Streambed vegetation

Functional
Categories

Functions

Metrics

14
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N,
@ Metrics are scored qualitatively. Likert Scale .
S.t genoly Disagree Neutral Agree Strongly
Disagree Agree
< >
Not applicable
Road/highway drainage® " : Runoff is minimal or well-managed, causing no significant direct inflows or pollutant pulses. A
~] Functional
. . Categories
Functions
Metrics
| 15
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@ Metrics are scored qualitatively

UNCLASSIFIED

Based on: visual observations, desktop, expertise, reference condition (historical),

landscape

i
L]

UNCLASSIFIED

A

1

Functional
Categories

Functions

Metrics

16
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@ Functions are scored semiquantitatively 13 Functoning ERDC
Based on: logic from metric scoring ) rncionin

Functional
Categories

A

Functions

1

Metrics

UNCLASSIFIED
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CWA
Subindices
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CWA Index Score

1

Physical

Chemical

Biological

UNCLASSIFIED

1

Functions

Metrics

18
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[Z] CWA SCORING

1.00
0.80
0.60
0.40
0.20
0.00

Mink Brook CWA Outcome Scores

Functioning
0.7
Functioning

At-Risk
0.4

Physical Chemical Biological CWA Index

. . . :l Functions

UNCLASSIFIED
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'CWA Scoring

AClean Water Act scores capture stream condition

APhysical, Chemical, Biological Subindices
AOverall CWA Index

AUse to evaluate stream conditions, identify + prioritize
management actions, and forecast conditions with action

1.00
0.80
0.60
0.40
0.20
0.00

Mink Brook CWA Scores

L

Physical Chemical Biological CWA Index

20
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[ CASE STUDI ES: M]

Mink Brook, New Hampshire

Shertrooke
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=) CASE STUDY i MINK BROOK STREAM FUNCTIONS

Hydrology

Hydraulics

AT
Ao
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