Improving Mitigation Success through Use of
Performance Curves (Trajectories) and Tiered
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Reports of Mitigation Success

e 20,000 acres permitted
annually

e 40,000 acres of mitigation
required

e Well documented lack of
success due to a variety of
factors

* Non-compliance
* Non-performance
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What is Successful Mitigation??
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Corps-EPA Mitigation Rule

+» Mitigation plans must contain
performance standards to assess
whether project is achieving its
objectives

“Performance standards should relate to
objectives of project so that project can
be objectively evaluated to determine if it
is developing into the desired resource
type, providing the expected functions,
and attaining any other applicable
metrics (e.qg. acres).”
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It All Starts with Performance Standards

+» Emphasize processes-based vs. structure-based standards

+ Include the entire suite of hydrogeomorphic properties
necessary to support wetlands

+ Phase in requirements over time (tiering)

* Get the physical structure and hydrology right first
* Restoration trajectories allow for adaptive management

« Evaluate relative to reference conditions

+» Require commitment to long-term management
* Few wetlands are truly “self-sustaining”



Components of a “Good” Standard

% Clear and unambiguous
* Somebody else will likely have to interpret what you meant

+» Defensible

+»Readily quantifiable with known levels of confidence
+ Related to functional success

+ Tied to established goals and objectives

+»Can inform adaptive management actions and/or
contingency actions



Example Performance Standard

+ At the end of year 3, at least 80% of Area A shall
have a benthic invertebrate index score within 10%
of the median reference population score.

* If this standard is not met, the site will be re-evaluated
within 120 days of the original field assessment

* If the standard is still not met, metric level analysis and/
or causal assessment shall be conducted to identify
likely reasons for failure

AREWE
CLEAR? |4 ¢

CRYSTAL. |




Considerations in Assessing
Mitigation Performance

« “Successful” relative to what?
* Frame of reference
* Targets

+How to measure “success”?
* Indicators

+»When are you “successful”?
* Timing for assessing performance




Setting Expectations

A standardized lexicon of terms used to define
biological expectations (adapted from Stoddard et al.
2006):

Reference Condition (RC(BI)) ~ Because this term has
been used for a wide range of meanings, Stoddard et al.
(2006) argue that the term should be restricted to meaning
“reference condition for biological integrity ... in the
absence of significant human disturbance or alteration”

Minimally Disturbed Condition (MDC) ~ stream condition
in the absence of “significant” human disturbance.
Assumes all streams have some anthropogenic stresses,
but in most cases will approach true RC(BI)

Historical Condition (HC) ~ stream condition at a specific
point in time (e.g., pre-Columbian, pre-industrial, pre-
intensive agriculture, etc.)

Least Disturbed Condition (LDC) ~ the best physical,
chemical and biological conditions currently available (“the
best of what's left”). This definition is sufficiently flexible to
establish biological expectations even in highly altered
systems

Best Attainable Condition (BAC) ~ the expected
ecological condition of least disturbed sites given use of
best management practices for an extended period of time.
This definition is helpful for communicating the potential for
improving ecological condition above the currently best
available conditions

Stoddard et al, 2006

Restaoration? Restoration?

DEGRADED
ECOSYSTEM

Perturhation

ORIGINAL Undisturbed trajectory

ECOSYSTEM

CURRENT
ECOSYSTEM

Time

Fig. 1.5 Time changes an undisturbed ecosystem,
making targets from the past hard to determine,

Harris and Van Diggelen 2006



California’s Reference Network

Streams

Wetlands

A Reference Site
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|:] Central Lahontan
|: Central Valley
I:} Coastal Chaparral
‘f Deserts Modoc

Interior Chaparral

North Coast

South Coast

West Sierra




Comparison to Reference
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Comparison to Reference

Physical Patch
Richness

Topographic
Complex

% WNon-Native
Plant Species

Vertical Biotic et pestion!
Structure tion
=== Nean Mitigation Site Data (N=204)
e Mean Reference Data (N=47)

Figure 46. Mean percentage scores for each CRAM metric for mutigation sites (N=204) and reference sites (N=47).
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Fig. 1.4 Relationship between measured ecosystem
attributes, biotic and abiotic barriers, and the processes
of reclarmation and restoration (modified from Hobbs &

Harris 2001).
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Tiered Performance Standards

I

Performance Measure

Landscape Setting

Time



Landscape Setting

Development and Adoption of a Watershed
Approach to Compensatory Mitigation:
Experiences in Colorado and California

This article provides an wpdate on the adopeion of avo waceashed approach piloe projects into reguls
programs. The awthors discuss the wse and implementation of watershed profiles, which incorporate ma

wetand data and rapid field assessmene information, and lessons learned on informasion erangfer.

By RicHarD SUMMER |. BrapLEY JoHNSON, aMD BirL OrME
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Watershed Approach: San Diego Creek, California

Legend
I Areas ineligible for abbreviated permitting
Il Great Park drainage and wildlife corridors
I Restoration sites within existing open space
Il Restoration sites connecting high/medium integrity areas
I Restoration sites with sensitive species
Remaining prospective restoration sites
I Prospective enhancement sites

T4,
oy

2 0 2 4 6 Miles

C J

Limits of Wildiife Comidor Link (Project Mizgation)

[EZ] umits of Proposea Great Park Wildiite Corridor

A semano & San Diego Cresk Hadtiat Restoration/Creation Area
] Anon Parkway Project



Physical Setting/Design




Long-term Hydrology

Lemon Creek Park, Cr*k Restoration Project
Another Project toTmprove California
Funded by the Rivers and Mountains Conservancy

ater Security, Clean Water, Coastal and |
h Protection Bond Act of 2002
"Chrisman, Seﬁtary for Resources
old Schwarzefiegger, Governor




Finally. . . the Plants

YES!
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But... Recovery Takes Time

Timescale of variation in wetland extent and condition

Seasonal Annual Decadal Century/Millennial
— Weather patterns Climatic variability
Climatic Effect of specific weather events Effect of ENSO, IPO, Global Warming

e ———

Environmental Flow . .
Water allocation planning

event plannin ) . ,
Hydrologic Wetlanlzifcatchr?]ent Water sharing plans, basin planning

operational plans
2
B —

Structural modification Hydro-geomorphic trajectory
Geomorphic Wetland isolation due to levees, Evolution of river and wetland systems

Inchannel modifications to aktered At the landscape scale in response to

flow paths, wetland reclamation sedimentation, erosion and altered river

e etl—— gradiants
Bl ——

Saintilan & Imgraben 2012




Hypothetical Performance Curve
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Measure of Ecological Function

Conditions are expected
to improve over time

Legend
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Age of Restoration




Restoration Trajectories
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CA Performance Curve Development

e Collect CRAM data:

e Restoration projects of various ages
e Reference sites

e Sites that have naturally evolved

e Develop performance curves

* Test restoration project
performance with data not
used for curve development

Number of Projects

O kP N W & U1 OO N 0 O O

City
Improvement, Compensatory
7 Mitigation, 22
Fish Passage,
10

Mitigation
Bank, 5

012 3 456 7 8 9 101112 1314151617 18 19 20
Project Ages

24



California Rapid Assessment Method

e Standardized diagnostic
assessment performed in 3-4

hours on a 100-200 meter stream

reach
e |ndex scale: 25-100

 Four overarching attributes:

1) Buffer and Landscape Context

2) Hydrology
3) Physical Structure
4) Biotic Structure

e www.cramwetlands.org

What is the Galifornia Rapid Assessment Method (CRAM)?

Rapid sasesamerts have heer dewelaped amead the country and are part of the FRA' theee-lavel approach o
vietlants aszessment (lendscape |ewel, rapid asseszment, and intensive assessmenth.

Riapil aasessrnerts are ised o eealiats the geasal aonc e af wetands

usirg teld indicators. Thase methods pravide standarzized. cost-
effective teals for land wse planning and prog: setan.

A rapid assessimien] wethed s espesially aelpul when full

LANDSCAPE ASSESSMEMNT

{funding is not awailab e for intznswe monitor ng. The scom
from a ragid assessrnt indicales where & wetlend falls

an the cartinuum rarging ferm full eool | inteqedty = - i, g ¥ 6
or leas lirnpaz Led condibon] W ighly-degraded. RAPID ASSESS MENT \ " i

liapicl zssesament tals hzue been Seveloped in Chic,
Mortana, Dzlzvare, Fl fcorsin ard ather statas,
ireluding California. Thesc methods b ikt
with comparison ta ather, mare int2nsive zssessments,

o

CRAM was developad speclically lor the wetlans Lypes
af Californ a as 2 tool 1o assess the states of and eads in tha
conzition af wedands throughout the state, 1t is designed ro enzale

INTENSIVE ASSESSMENT

standardized arbi
s, ane stats

ssessments dUmiltiple stales: projects, watersheds,

. CRAN can he sed ta assecs compersatoey mifigat on

projects as wall a5 restorztion projects ta helo evaluate the perrormanca of watlend and rpariza
protection peldes end programe.

cﬂnm's ‘Wetlands are valued because of processes and functions that provide
“Illlﬂ"]illﬂ services to soc {e.g., habitat for fish and game, carbon sequestration,

n t_ and flood contr
The owerall value of a3 wetland depends more on the diversity of its services
rather than on the level of any one service,

The diversity of services provided by 3 wetland increases with 1fs structural
complexity and size, CRAM therefore favors large, structurally complex
wetlands within sach wethond clas,

o For mare infarmation an CRAM In your reglon, please visit the

w.sfai antr
www_bum ori LONTINUED =




CA Performance Curves
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Performance Varies by Attribute
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e Slower recovery
 What are appropriate expectations?

 Need for design changes?

Biological Structure
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* Active planting & vegetation management



Putting it All Together

Physical site design Hydrology Plant community
Long-term monitoring

Target
range

failure 2

RESTORATION

" SUCCESSION

faiiure 1

Ecosystemn attribute

4

Adverse

Yi

Time

Fig. 1.7 Restoration success in relation to time:
failures go undetected without appropriate monitoring.

Harris and Van Diggelen 2006



Uniform Performance Standards for

Compensatory Mitigation Requirements

12505-SPD
REGULATORY PROGRAM
i i UNIFORM PERFORMANCE STANDARDS
FOR COMPENSATORY MITIGATION
REQUIREMENTS
South Pacific
SPD Regulatory Boundaries and Offices (Click on features for more i Division

G Table of Contents

1.0 Purpose
2.0 Applicability

U I 3.0 References
] 4.0 Related Procedures
S 5.0 Definitions

6.0 Responsibilities

7.0 Procedures
| Ars 8.0 Records & Measurements
| 9.0 Attachments

10.0 Flow Chart

1.0 Purpose. The purpose of this document is to outline the procedure for use of uniform
performance standards associated with compensatory mitigation requirements as required for
processing of Department of the Army (DA) permits under Section 404 of the Clean Water Act,
Section 10 of the Rivers and Harbors Act, and Section 103 of the Marine Protection, Research,
and Sanctuaries Act.

NEW
MEXICO
2.0 Applicability. This process applies to the Regulatory Program within South Pacific
Division (SPD), including its four subordinate districts, Albuquerque District (SPA), Sacramento

x District (SPK), Los Angeles District (SPL),and San Francisco District (SPN). Subordinate
Tijuana m El.Pasa offices or organizations shall not modify this procedure to form a specific (local) procedure.
~ 3.0 References.
. 4I 00km b
I 1 . “‘ Ambrose, R.F., Callaway, J. C., and S. F. Lee. 2007. An Evaluation of Compensatory
300mi Esri, HERE, DelLorme, FAQ, NOAA, USGS, Ef Mitigation Projects Permitted Under Clean Water Act Section 401 by the California State
Hermosiio . - Water Resources Control Board, 1991-2002. Prepared for California State Water

Resources Control Board. 158 pp.

Current Approved Version: 05/02/2012. Printed copies are for “Information Only.”
resides on the SPD OMS SharePoint Portal.
SPD QMS 12505-SPD Uniform Perform. Stds. for Compensatory Mitig. Req'mts 1of8

Finalized May, 2012, covers 4 Corps Districts



Uniform Performance Standards Features

Types of Performance Standards Features
e Physical e Ecologically-based
_ performance standards
* Hydrologic _
: .  Incorporation of reference
e Faunal & Flora-Diversity sites
* Water quality * Incorporation of functional/
(ecological vs. human condition assessments
health) e Allows for tiered/
incremental

implementation of
standards



Example Performance Standards

cross-section has at least two benches or breaks Relative to min

Physical -
R in slope, including the riparian area, above the  of 2 reference  Year 1
channel bottom, not including the thalweg sites
Seasonally open inlet: The Relative to Inlet dyr'1am|c.:,j.w0L:Id bfj
e permittee shall ensure the tidal inlet regional presentimmediatelyian
Y g f d d : : would be expected to
Tidal opens at a frrequency and duration reference sites ersist: biological
to provide design-level site of same - P ’ Id§ |
inundation and salinities. estuarine type Slles WOL_' evelop
over time.
Flora—all  species richness: The permittee shall ensure >75% of By year 5, after

wetland types target native species richness values of tree,
shrub, and herb strata are met by year 5.

reference  hydrology criteria



Closing Thoughts

+» Choose the right tool to
assess processes

+» Keep it simple
* repeatability

« Consider element of time

+ Provide clear, enforceable
and process-based standards

Precision / Intensity

Rapidity / Ease of Use



Closing Thoughts

+» Choose the right tool to
assess processes

ision / Intensity

+» Keep it simple
* repeatability

« Consider element of time

+ Provide clear, enforceable
and process-based standards §

Doctor, there's a chronometer in t that ceased working a year ago. It has
been correct twice a day ever since. So you see, | do not doubt that you, too, can be...
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