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Presentation objectives:

Shared understanding of purpose, development
history, and scientific underpinning of SFAM.

» Background on SFAM development
» Components of SFAM
» Workbook - function & value measures, tabs
» SFAM Map Viewer — functionality and SFAM Report
» User Manual
» Scientific Rationale
» SFAM implementation timeline



How is aquatic resource mitigation

currently handled in Oregon?

» USACE and Oregon Department of State Lands collaboratively,
but independently, administer a permit process to protect,
conserve & provide for the best use of Oregon’s aquatic
resources. EPA co-administers the CWA 404 program with

USACE.

> Mitig eage-
gased; not relying on function
assessments, not consistently
Qitigating for stream impacts,z
not takire sapproach
» EPA, Corps, DSL have shared goals
for improving the regulatory
programs & mitigation outcomes

pi n u
s of permit aoplications mey te accepablz: contact

Joint Permit Application
5 IS € joint lication, &nd must be s2nt tc both agencies w

Portland District

U.S. Army Corps of Engine

pppppppp

Property Owner (if different)

eeeeeeeee

Township

RRRRR

Quarter/Quarter




How will a stream function assessment
method improve the mitigation process?

» Assist in determining ecological match for impacts

» Encourage applicants to strive for high degree of
avoidance and minimization of impacts, and
function/value replacement at mitigation sites

» Increase consistency in project evaluation
» Inform mitigation (restoration) designs

» Improve mitigation performance standards and
outcomes

» Improve tracking of function/value gains and losses



What are the SFAM development

objectives?
v’ science-based v rapid v“applicable statewide
v’ function-based v repeatable
> Designed and field tested to: g e

Version 0898
February 2018

e quantify functions and values

e reflect landscape and
watershed processes

» Applicable for non-regulatory
purposes: assessment, restoration
planning, project monitoring




SFAM development history

- concept development
2010-2013 - stream classification system development
- initial method produced

2013-2014 - initial field testing

2014-2015 - revisions

2015-2016 external review
statistical analysi
2016-2017 ions (models & measures)

statistical analysis
andard performance index developmes

\

-pilot testing and final review



Initial Method: Field Testing

» Wet and dry seasons

» Range of streams and hydrologic
landscapes

» Same field crew
» Usability
» Sensitivity
» Repeatability

» Produced excellent QA/QC’d data
set

» Provided BPJ evaluation of all
stream functions

» Resulted in many improvements to
SFAM




Objective

Analysis

Method

1. Evaluate response
variability for stream
classifications and

v

Evaluate bias and
excessive variation

measures and identify
value-added
parameters

Identify overemphasized
or underemphasized
measures

\ 4

Regression plots on
subscore residuals by
stream classification

2. Evaluate
relationships between
measures and identify
redundancies

A 4

Determine which
measures are value-
added (i.e. best explain
response variability)

v

Regression plots
comparing subscore
residuals and stream
measure values

Statistical Analysis — First Round

A 4

Identify heat map of
strongest correlations

v

Regression plots
comparing subscore
residuals and
supplementary stream
measure values

v

Correlation analysis on
measures using
polychoric correlation
coefficient heat maps




Iterative Statistical Analysis

 Round one analysis, and extensive peer review,
led to many significant improvements

 Round two, best-fit modeling using field data to:
— test for improved accuracy of each function

— improve measure weighting in function
calculations

— evaluate response variability between the
(iteratively) revised SFAM models and BPJ

e Resulted in more revisions



Defining stream functions & values

Function = the processes that create and support a

stream ecosystem

Value = the ecological and societal benefits that
riverine systems provide

11 functions were selected to
represent the majority of
stream and riparian processes
necessary to sustain healthy
stream ecosystems

Each function has an associated
value

Functions are categorized
within 4 functional groups

Function Specific Functions/Values
Group
Surface Water Storage
Hydrologic Sub/Surface Transfer

Flow Variation

Geomorphic

Sediment Continuity
Substrate Mobility

Maintain Biodiversity

Biologic Create and Maintain Habitat
Sustain Trophic Structure
Water Nutrlgnt Cycling '
. Chemical Regulation
Quality

Thermal Regulation




What is the assessment scale for SFAM?

Assessment Area Delineations:

Project Area (PA): Spatial extent of direct project impacts.

Proximal Assessment Area (PAA): Assessment area for
functions likely to be directly affected by action in the PA.
Includes the entire channel, both streambanks, riparian
area, and upland adjacent to the PA.

Extended Assessment Area (EAA): Assessment area for
functions that may be expressed at a reach scale.




Measuring stream functions

* Functions are difficult to directly
measure within regulatory
parameters, must be quantified
using measures

* 16 measures evaluate specific
features characteristic of, or
inherent to, the function and may
indicate the extent to which a
particular function is active

o .
™ -:\ 5 ﬂ—

Natural cover

* Floodplain exclusion
 Wood

* |ncision

* Embeddedness

* Overbank flow

* Wetland vegetation

FUNCTION MEASURES:\

* Plant composition (x3)
* Riparian buffer width
* Channel bed variability

* Lateral Migration
e Bank Erosion
Bank Armoring

\Slde Channels

/




Ecological
function

Function
measures

v Quantifiable
v’ Rapid

v Repeatable
v’ Sensitive

Surface water storage

(ability to regulate discharge, replenish soil moisture,
create low velocity habitat & refugia)

side channels present?

variable channel bed?

e




Measuring stream values

* Values are assessed by evaluating
the landscape context of a site
(i.e. what is happening upstream
& downstream)

e 16 value measures determine the
opportunity to provide a
particular function and the local
significance of that function

r7..-----..--—- it * P

gap in riparian

exceeds 100 ft

* Flow restoration needs
\Unique habitat features/

VALUE MEASURES: \

Rare Species

Water quality impairments
Protected areas
Impervious area

Riparian area

Riparian continuity
Downstream infrastructure
Zoning

Downstream flooding
Impoundments

Fish passage barriers
Water source

Land cover

Watershed position




How are function measures scored?

Standard performance indices were developed to translate
measures’ metrics (percentages, absolute values, ratios, etc.)
into meaningful index values (scale of 0.0 — 1.0).

1.0
€ ~._
What does the
Index field data tell us
value about function?

0.0

Field metric



How are function measures scored?

Standard performance indices were developed to translate
measures’ metrics (percentages, absolute values, ratios, etc.)
into meaningful index values (scale of 0.0 — 1.0).

1.0
1. Set a standard index
1 higher scale (give ecological
meaning to the scores)
Index moderate
value

0.0



How are function measures scored?

Standard performance indices were developed to translate
measures’ metrics (percentages, absolute values, ratios, etc.)
into meaningful index values (scale of 0.0 — 1.0).

1.0
1. Set a standard index
1 scale (give ecological
meaning to the scores).
®
I
Index : 2. Look to literature and
value E data to determine the
P : metric values that
: : correspond with the set
: : thresholds.
! :
1 1
0.0

Field metric



How are function measures scored?

Standard performance indices were developed to translate
measures’ metrics (percentages, absolute values, ratios, etc.)
into meaningful index values (scale of 0.0 — 1.0).

1.0
1. Set a standard index

scale (give ecological
meaning to the scores).

A

Index 2. Look to literature and

value data to determine the

® metric values that
correspond with the set
thresholds.

0.0 3. Draw linear models
Field metric between thresholds.



Example: Side Channels

What proportion of the Extended Assessment Area (EAA)
length has side channels?

Index Value

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

y = 0.006x + 0.4

y=0.01x+0.2

y =0.03x

0 10 20 30 40 50 60 70 80 90 100
Side channels (% of EAA length)




Example: Large Trees

What is the percent cover of large trees (dbh>20 inches)
within the Proximal Assessment Area (PAA)?

1 y =0.0038x + 0.625
0.9 EASTERN
STREAMS
0.8 y =0.006x + 0.4
0.7 WESTERN
y:0.04X-0.1 STREAMS
o 0.6
E: 0.5
3 v =0.01x + 0.2
= 0.4
_
03 ( N
Trends presented in the literature
0.2 A o o
y = 0.03x support stratifying expectations of
ot large tree cover based on
0 geographic position in the state.
0 10 20 30 40 50
Large Trees (% COS\ | )




Structure of formulas

Measures often inform more than one function or value

Some measures are weighted more heavily than others
(determined through iterative statistical analysis)

Formulas for each specific function and value produce a
numerical score between 0.0 and 10.0.

Functions:
— 0.0 = negligible function is being provided by the stream

— 10.0 = stream is providing maximum function (as defined) given
certain contextual factors (e.g. ecoregion, size)

Values:

— 0.0 = low opportunity for the site to provide a specific
ecological function and, even if it did, the specific function would
not be of particular significance given the context of the site

— 10.0 = site has the opportunity to provide a specific function
and it would be highly significant in that particular location



What are the components of SFAM?

Excel Workbook
User Manual

cientific Rat
FAM Map V

ionale
lewer

STREAM FUNCTION ASSESSMENT METHOD for OREGON

M | Enter Data in Yellow Boxes ONLY
0
Project Area: | Subscores Automatically Calculated in Green Boxes
FUNCTIONS MEASURES TABLE
Function Measure & Measure
Measure Groups S Qualifiers Data Entry S
Incision  |What is the degree of channel incision within the EAA?

[As part of the longitudinal suney, at 11 evenly spaced locations along the stream within the EAA, measure the Bank Height Ratio (BHR). The BHR is the height
from the stream thahweg to the lowest faodplainiterrace divided by the active channel height (see field form). Do not consider inset floodplains.

Al
OREGON >

INTRO

E X P L O R E R Natural Resources Digital Library

Places = Tools

]

Topics

Data

Aquatic Mitigation

ARTICLES & STORIES = MAPS & TOOLS REPORTS & PUBLICATIONS = DATA

Agustic mitigation seeks fo balance sffersfions
made fo our squatic resources with protecting

such az

for plantz and animalz.

filtening poflution and providing naturs! habitatz

Functions informed: Surface Water Storage. Sediment Continuity
GE::O',‘::E;’;“' — Enter the average bsnk&e;g:;arraet\; gs:gf;%n ‘ ‘ Stream Function Assessment Oregon Rap)
Biology Method {SFAM) Map Viewer Protocol (O
Canopy |What is the percent vegetated cover above the stream within the PAA?
Cover  |Measure percent cover above the stream, including both overstory and understory vegetation, by averaging spherical densiometer measurementst taken at each The Stream Funchion Ass=ssment Method The Oregon R
ransect wnin the EAL sllows = rapid sssessment of the funclions  Protocal (OR
Functions informed: Sub/Surface Transfer, Nutrient Cycling, Thermal Regulation and values of streams. The SFAM tool asseszment of
provides site-specific mapping and wiettands. The
Diol(:‘::lyaler cover Enter a percentage (rnunde«iwthnu:;wensrenahr;s)t ‘ ‘ | T T e e e .
Invasive |What is the percent cover of invasive weeds within the PAA? et A B et ."*."E" o
Weeds o also allows SFAM users fo upload indicator ques|
Functions informed: Maintain Biodiversity, Sustain Trophic Structure completed assessments. The SFAM users to uplog
method and supporting documents can be The entire OF)
Biology Inweed Enter a percentage (’”“""E"w‘hﬂu:gens;ﬂ;s;‘ ‘ ‘ | viewed or downloaded from the viewed or dow
D of State Lands website. Diepartment of
over Page NN Value 0 Subscores Ecoregions ©)

%o

Fpor Gen|

Rare Species
Non-anadroms
Ampibian &
Feeding Waey
‘Songbirds, R
Inverizbrate Sf

Little North Sal
Status
Cat38: Insuf
Cat38: Insuf
Cat4A: Watef
Water quaiity
qualty imited]
assigned an.
included in ty
Caregory §:
Caregory 4:
approved, (8|
is not caused
Caregory 3B,
data are insuf|

Str
& OREGON EXPLORER Method (SFAM) Report

REDON GENSTRIEC AUQUSE 23, 2017 D12 PM

eam Function Assessment

Lecation Information
Latitude 448354 N Longitude -1223614 W
Westem Cascades
Level IV Ecoregion (et evies . Watershed (HUCS) 17000005 North Saniam
1702000505 Litte North 170900050503 Upper
(sl m River +LEE Litle North Santiam River
Lir f of stream R -
HD?;:'B} =t " 2381800 Annual precipitation | 78in
Within 300 ft of a Special Protected Area or Wetiand Priority Area? o
Wil 3 HUC 12 that has designated Essential Salmonid Habitat? ves
in 2 mies of an Important Bird Area? )
Dominant sail typs{s)
Erosion  Hydric Percent
(Eel Type: HazardRating Rating  Area
Water Notrated  Unknown 40.53%
Camas gravelly sandy loam Slight No | 3335%
Camas gravelly sandy loam Slight No  26.12%

Stream Type and Classifications.

Stream Classifcaton  Mountain Wet/Localy ot perme by

Mountain Dry
Gragient High Floodplain influence
Soil permeability High Stream order
Erodibiity Mogerately_Erodible Percent Area

Low

No
k]
100.00 %

derived from 2 U.

Protection Agency

siream classification geospatial data layer developed for Oregon (2015). This layer provides a statewide

5
hydrologic landscape lassification system.

ystem for sireams and rivers of various sizes, based in part on a




SFAM User Manual

* Provides step-by-step
instructions for both

office and field
components PN B —

To what extent are larger stream subsirate particles surrounded by finer sediments (i.e
silt and/or sand) on the surface of the ? (Figure 21). nents are taken
at eleven transects within the EAA

[ oh-
. I l l C u e S I a ra I I I S a I l DIRECTIONS
1. Al each of the eleven EAA fransects, measure the wetted widih of the siream

(i & the width of the portion covered in water) Wetted width is measured across
and over mid- channel bars and boulders

photos to visually explain| =255 ettt

. Aleng each of the eleven EAA transects evaluate

subsirale embeddedness at five equidisiant points E:;::T;:’::;:e?

[]
across the wetted width of the stream channel velume that is surmounded
(Figure 22) by (embedded or buried in)
sand or finer sediments on
Figure 17. Side view of 8 kne-i

. . COBBLE EMEEDDEDNESS Froure 27 For pacices
* |ncludes appendices with . | i
° fn’!dab'sﬂec.'aw ." the associatel 4
le dat llect e rin R e bl
example data collection

hardpen are embedded
0%

larger than sand, examine
{from West Virginia, Department o Environmental Protection)

S IO the surfacs for stains.
- - F5. Vegetated Riparian Co Two of the measurements will be taken at the edge of the wetted channel, which may
How wide is the vegetated ripaj be undemeath an overhanging bank.
’ Vegetated riparian corridor is def

markings. and elgae. By

definiion, sand and fines
cover and dominated by “natural At each location, estimate the average percent embeddedness of particles in the 4-inch
and can inciude both upland pla (10 ¢m) circle around the measuring stick. This can be done by sight and feel, or by

o p erat | ons C h eats h eet ) e m— 13 ke 103 o1 ol appng fechnaue o el th ubsiie o simale e
and instructions for using
Map Viewer




Percent of Data

SFAM Scientific Rationale

 Document providing extensive information about
performance indices, supporting scientific literature,
and development processes

* Will be made available to users who want deeper
understanding of tool & provides structural/functional
background to facilitate future modifications

Natural Cover (%)

Western Mountains

Xeric

Summary Statistics
Small (s50°) | Large (>50') | Small (s50°) | Large (>50')
Number of Sit 280 266 191 228
T T Minimum 0 0 0 0
fﬂ Maximu m 100 97.594 100 91.711
Arithmetic Mean 72.337 30.918 62.153 33.679
Standard Deviation 25.929 27.515 28.06 24.229
Distribution of Data
§ | 1.00% 1316 0 EASTERN
& [5.00% 17.513 2754 | os  STREAMS
b | 25.00% 55.882 14.973
50.00% 81.952 37.567 %
75.00% 92.246 62.567 |
90.00% 98.262 7754 | =
.2
@ Large (»50') o /y-ﬂOBx
> Small (250°) .
1 | | o 10 20 30 40
B0 80 100 120 L




Conducting an SFAM assessment

Office
component

Field

component

Evaluate
results

Create site maps

Produce an SFAM Report

Complete 16 values measures using information

from spatial data layers and SFAM Report

Stream Function Assessment Method (SFAM) Map Viewer

File

Find Layer Create & Share Analysis
) - ) b . m
“x L
Rome Pan Zoom Out  Initial View  Full Extent Identify
&0
R e & 5 Stream Function Assessment  $50% o rpe
® &6 OREGON EXPLORER  ethod (SFAM) Report i °
e ensra=s Ao 23,207 031274
: Rare Species Locaten iformaton
T o Nonanscrom] - Latue N Longiuse 220w
Amphbian &
Level IV Ec jon Wesiem Cascades Watershed (HUCB) 17000005 North Santiam
Feeding Wate) ooreg) Lowlands and Valleys e ’
- 2 = Songbirds, R
4 nverstrate o TS Lt Norh 170000050503 Upper
o 15D ‘Santam River LS Littie North Santam River
J | e seeses
M Soorssimve] Lnextotsmma o0y Aomustpracptaion |78
.\S“\‘ jatabase of o HUCIE
2 BRIPEY it 300 of a Spesial Protesied Area or Wetand Priority Area? )
¢ With 2 HUG 12 that has designated Essentl Samond Habiat? e
Within 2 mesof an it Bird Area? "
Domnsnt sai et
Litte North Sof e
status — Erosion  Hydric  Percent
St HazardRaing Raing  Area
Cotas:naur| Water Notrstes  Unknown 40.53%
Catéa: Watel  Camas gravelly sandy loam Slight No  3338%
S water auaity| - Gamas gravelly sany loam Signt N 2002%
L quality fimited) 9 Ll o
ot assigned an ‘Siresm Type and Classfestons
y nctaes )
Category 5: | cuream Classifeation  Mountain Wet/ Localy ufer permeabilty  Low
i Category & Meuntain Dry. —r J
o = Hon Floodpian nfuencs  No
isrotcaused] goi pemneatiity  High Stream orcer 3
Category 38) Moderately_Erodible Percent Area 10000%
aataare
regon (2013, Thi aper =
% :

VALUES MEASURES TABLE
FILL IN THE YELLOW BOXES. Most questions below contain drop-down menus in their respectiv box. answer from the drop-down menus, when possible, instead of typingin
the answer.
Measure | Function Groups | Submeasure s Qualifiers ‘ | Data Entry ‘ | ‘ Measure Score
V1 Are there rare species or special habitat designations in the vicinity of the PA?

hyarobogi landscape ciassiication system.

Rare Species
&

Special Habitat
Designations

Answer each submeasure using information from the site's SFAM report (rare species scores & special habitat designations section), as well as an available survey data for the PA and its
vicinity, or personal knowledge about the site.

Note: The SFAM Report provides rankings of High, Intermediate, Low, or None for each category of rare species associated with aquatic and riparian habitat. Upgrade a ranking to High if
there is a recent within 5 years) onsite observation of any of these species by a qualified observer under conditions similar to what now occur. Provide references in the external notes

section of the cover page.

Values informed: Surface Water Storage, Flow Variation, Substrate Mability, Maintain Biediversity, Sustain Trophic Structure, Nutrient Cyching, Chemical Regulation, Thermal Regulation

Essential salmonid habitat or rare non-anadromous fish species:

Is the PA within a HUCL2 that has designated Essential
Hydrology, Salmonid Habitat (ESH)? Select yes or no.
Geomorphology, o S
Biology, Water s C According to the site's SFAM Report, what is the|
Quality "non-anadromous fish” score?
Select an answer from the dropdown menus
Rare amphibian and reptile sped
Hydrology. Rare According to the site's SFAM Report, what is the
Geomorphology, 5 i
Eidogy, Wargy [mehibiansand|  RaramRep amphibian and reptile” score
Qu;m Reptiles select an answer from the dropdown menu:;|

Bird Areas or rare

Riclosy. Water ‘

Is there an Important 8ird Area (IBA) within a|
2-mile radius of the PA?|




Conducting an SFAM assessment

Field
component

Evaluate
results

Office
component

Lay out assessment areas

Complete 10 PAA function measures

Projact Area

Complete 6 EAA function
measures

FILL IN THE YELLOW BOXES. Most questions below require a numerical input. When possible, answer from the drop- i typing in
Measure | Function Groups it ‘ Qualifiers | ‘ Data Entry ‘ ‘ | Measure Score
F1 [What is the percent natural cover above the stream within the PAA?

Measure the percentage of cover above the stream, including both overstory and understory vegetation and overhanging banks, by averaging spherical densiometer measurements taken
Natural Cover |at each transect within the PAA.

Functions informed: Sub/Surface Transfer, Nutrient Cycling, Thermal Regulation

Biology, Water . Enter a percentage:
Quality LoF! {round to nearest whole number}

F2 [What is the percent cover of invasive vegetation within the PAA?
Consider the Oregon Deparment of Agriculture Noxious Weed list and other seurces of information, such as Oregon iMAPInvasives and iNaturalist

Invasive
Vegetation |Functions informed: Maintain Biodiversity, Sustain Trophic Structure

Entera percentage:

Biology Inweg (round to nearest whole number)

F3 What is the percent cover of native woody vegetation within the PAA?

Native Woody |Functions informed: Maintain Biodiversity, Create & Maintain Habitat
Vegetation

Biology Woodyveg Enter a percentage:

({round to nearest whole number)

Fa [Whatis the percent cover of large trees (dbh>20in) within the PAA?

Large Trees  |Functions informed: Maintain Biodiversity, Create & Maintain Habitat

p— ]

Biology, ‘ loTe ‘ , |




Conducting an SFAM assessment

Office
component

component

Field

Evaluate
results

STREAM ASSESSMENT SCORES SHEET

version 1.0

Project Area Name:

Investigator Name:

Date of Field Assessment:

Latitude (decimal degrees):

Longitude (decimal degrees):

SPECIFIC FUNCTIONS

Function
Score

Function
Rating

Value
Score

Value
Rating

Suface Water Storage (SWS)

Sub/Surface Water Transfer (55T)

Flow Variation (FV)

Sediment Continuity (SC)

Sediment Mobility (SM)

Maintain Biodiversity (MB)

Create and Maintain Habitat (CMH)

Sustain Trophic Structure (STS)

Nutrient Cycling (NC)

Chemical Regulation (CR)

Thermal Regulation (TR)

GROUPED FUNCTIONS

Function
Group
Score

Function
Group
Rating

Value
Group
Score

Value
Group
Rating

Hydrologic Function (SWS, SST, FV)

Geomorphic Function (SC, SM)

Biologic Function (MB, CMH, 5T5S)

Water Quality Function (NC, CR, TR)

J \

Each specific function is
assigned a numerical
score and a rating for
both function and value

Groups are represented
by the highest-
functioning, highest-
valued function in each
thematic category.
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Timeline for SFAM Completion &
Implementation

ODOT pilot application: Jan—Apr 2018
Internal (agency) and targeted external
reviews: Feb-May 2018

Internal (agency) training: Spring 2018
Revisions to beta: May-June 2018
Public release & external training: June
2018

Aquatic Resources Mitigation
Framework will be implemented
through ODSL rulemaking, February
2019




Additional SFAM Development Team

Members
ODSL: Charlotte Trowbridge
* Willamette Partnership: Nicole Maness
e (CSS-Dynamac: Rob Coulombe
ESA; Wolf Water Resources: Nicole Czarnomski

Additional SFAM Map Viewer Development
Team Members

e |nstitute for Natural Resources/OSU: Myrica McCune,
Marc Rempel, Jimmy Kagan

 ODSL: Charlotte Trowbridge

http://www.oregon.gov/dsl/WW/Pages/Aquatic-Resources-Mitigation-Framework.aspx
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