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Ecosystem Restoration Planning Models

Today’s talk:

1) Planning Models

e Documentation

e Selection

e Development

e Application
2) Existing Resources
3) Emerging Resources

Context: Management of ecosystem
an evolving planning environment

DEPARTMENT OF THE ARMY EC 1105-2-412
U'S. Amy Corps of Engineers
CECW-CP Washingtoa, D.C. 20314-1000
Circular
Neo 1105-2-412 31 March 2011
EXPIRES 31 March 2013
anning
ASSURING QUALITY OF PLANNING MODELS
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1. Purpose This circular establishes the process and the requirements for
planning models.

2. Applicability. This circular applies to all USACE elements, Major Sub
(MSCs). and district commands having Civil Works responsibility. This gf
planning models as defined in Paragraph 5 of this Circular
3. References.
a. The Information Quality Act, Public Law No. 106-554.
b. Engineer Regulaticn 1105-2-100. Planning Guidance Notebook, Ag

c. Engineering and Construction Bulletin 2007-6: Model Certification|
Engineering Software in Planning Studies

d US. Ammy Corps of Engineers, Repert of the Planning Models Imp
September 2003
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“Planning Models

Documentation
e Clear

e Complete

e Concise

Selection

®* Audience
* Needs
* Purpose

Development
e Objectives

* Testing

* Review




Planning Model Documentation |

Be Clear — Work on...

; x Characterize
* Knowing your audiences A \
e Reviewers System of projects

e Stakeholders (the regional plan)
e Oth Recommend “ m"Feg‘rE’é;Sat”d
e Actions _. System of a Conditions
* Simplifying information g
e Diagrams | [
* Charts
* Tables sign considera
measure plan/design
Pkl compare (8 o
. . a Alternatives 1
 Packaging information - Plans
e Processes and functions
¢ . Evaluate
* Categories of interest Effects of /
Alternatives

* Phases of activity
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Planning Model Documentation |

Be Complete — Describe...

* Purposes

* Scope of need or demand (e.g., study type or location)

e Context of need or demand (e.g., study phase or arena)
e Objectives

e Expectations (e.g., may differ by arena or phase of study)

* Realities (e.g., to whatextent can the need be reasonably satisfied)
e Assumptions

* Model itself

* Inputs and boundaries

 Limitations
* Application
* Interpretation
* Involvement
 When, who, why, how, and what
e Quality Assurance and Quality Control
 Testing, evaluation, review, oversight, and maintenance




Planning Model Documentation |

Be Concise — Focus on...

e Relevance
* For purposes of review
* For purposes of application
* For purposes of interpretation of results
* Quality
 Technical writing
e |llustrations
e Organization
e Logical sequencing
e Avoid redundancy
* Brevity

Supplement 1: Mndﬂl)umlmlhhlm Duiline
Complede Oudline sud inclade a: part of model documeniacion. Hitem is not applicable to
ithe swbject model, indicate -L'.I.'.h e cam alzo be wsed to develop the charpe questioms.

a Modsl Mame

oa the itios amd limsinticas of the modal
& Description of modsl developmant process inchiding documsatation o twrting conducied

Technical Quality

a Theary
b. Description of system being regruseated by the modl
¢ Amalhytical requirssants

d.-ksmwnnns

& Conformmasncs with and procedmms
£ iaariBeation o fammias 5 msedl in the modsl and proof that the competations ars appropTiate
amd doms comsctly

System Quality

a Diascription and ratiznals for salestion of sepporting sefrwars teel pregramming la=mage a=d
hardwars placarm
b. Proof that the prograssming was
:.Amﬁmﬂmmwml
d. Description of process used to test and.
o Discussicn of the abiliy & mmmmmmmm-

Usability
a Availsbility of ngrt data necessary o support the modal
hfmsn{mmnnﬂnnmﬂ.ﬂ&mmr
Mmﬂuwmmwm

d.'lhl.l.llyhou‘pcﬂmﬂulm Project report

& Trining yvailabiliy
£ Usars documsnaticn availability mnd whether it & wser Sadly and comples
g,Tndmxalmppmtm'ula'hﬂn_'(

b SoffwrareSardorare platform availability to all or ouost nsers

L Accessthility of e modal
i Inmpmqoino-dﬂlmdhﬂw & allows for easy veriSication of calcalaticns and output

e Might it be possible to consider expressing sentiments phrased as long

sentences using fewer words...
* Elegance

e Seek intuitive explanations of complex information




Planning Model Selection

Document

e Purpose, scope, complexity of the investigation

e Setting and context of the investigation

* Nature of answers expected

e Pace at which answers are expected

e Partners, contributors, stakeholders, and roles
served by each

Of rebuilding wheels...

“Anew idea comes suddenly and in a rather intuitive way. But intuition is nothing
but the outcome of earlier intellectual experience.”

— Albert Einstein
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Planning Model Selection

Understand and describe

e Adaptations or modifications of method
 Risk tolerances of those involved

e Consequences of being wrong

e Strategies to manage errors and uncertainty

~~~~~~~ Study Progression

Tolerance

——————————
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-
-
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Planning Model Selection

Characterize knowledge objectives

e Pace at which knowledge must be attained

e Tolerable levels of fidelity, accuracy, and precision
e Accepted limitations/boundaries of interpretation

Overall Project Scope
is
L‘-{ggv Low
Likely Low
E Unlikely Low Lo
g U\I?ry Low Lo Costimpacts
E nlikely For the [Enter mpact of
''''''
.__‘_\\ Nealiaible ainal  Sianificant | Critical | Crisis  |Rnyening overs Million should be st
| tmpactor Gonsequence of Oogqurrence scneduie moacss S
nnnnnnnnnnn ea argin:
Project Outcome Project Schedu
Risk|Risk/Opportu Risk Rough Order
No. | nity Event Concerns PDT Discussions Likelihood* | Impact* Level* Impact ($) |Likelihood*| Impact* |Risk Ley

PPM-
1 0 - 0

PPM| [
2

... Consider differences in needs that might occur at points during activity’s lifecycle.
9
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Planning Model Development |

Document

e Justification for model development

* Intended uses and applications

* Assumptions and limitations

e Quality assurance and quality control activities

e Resource and data requirements

e User instructions/guidance

e Sources of information consulted during model
development

10
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Planning Model Development |

Understand and describe

e Critical assumptions

e Spatial boundaries

e Aspatial boundaries

e Recognized limitations
on interpretation of
results
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Planning Model Development |

Characterize modeling objectives

e Tolerable levels of fidelity, accuracy, and precision
e Tolerable limits on interpretation

* Development strategy

Study Progression

-
o
-~

Conceptual

Tolerance

Time
e Consider a modular and adaptable modeling architecture or platform



Planning Model Application

Document

Boundary conditions

‘Table 5-3 Evaluation criteria for the regionsl model

Sources of model parameters and inputs

Quality assurance and quality control activities
Alignment of investigation needs with model assumptions
Interpretations of model results

Evaluation Criteria Definition: and Prioiry
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Planning Model Application I

Understand and describe

* Observed model sensitivities and insensitivities

* Vulnerabilities to invalidation of underlying assumptions

e Sources of information consulted during model application

Critical Habitat
Seasonal Depth

Critical Habitat
Seasonal Depth

14



Planning Model Application I

Characterize model results
e Sensitivities and relative confidence in results
e Sensitivities to reasonable deviations from assumed conditions

15
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... Consider bracketing, sensitivity, scenario, or uncertainty analyses for rapid
assessment of decision confidence and uncertainty.




Existing Resources
Engineer Circular 1105-2-412

DEPARTMENT OF THE ARMY

U.S. Army Corps of Engineers
CECW-CP Washington, D.C. 20314-1000

Circular
Neo. 1105-2-412

EXPIRES 31 March 2013
Planning

ASSURING QUALITY OF PLANNING MODELS

1. Pupose. This circular establishes the process and the requirements for assuris

planning models.

2. Applicability. This circular applies to all USACE elements, Major Subordina

EC 1105-2-412

21 Mfaech 2011

able 2. Outlme for Model Documentation

Cover Sheet

Model Name

Functional Area

Madel Proponent
Madel Developer

aln el

1. Background
Purpose of Model

Maodel Deseripiion and Depiction

C to Plannmg Efort

id. Descpion of Input Data

(MSCs), and district commands having Civil Works responsibility. This

planning models as defined in Paragraph 5 of this Circular.

3. Beferences.

a. The Information Quality Act, Public Law No. 106-554.

o |mln ==

Descnpion of Outpur Data

Seaterent on the capabslities and
limitations of the model

T | Descriphion of mode] development process
including decumentation on testing
conducted (Alpha and Beta tests)

2. Techmcal Quahity

16

b Engineer Regulation 1105-2-100, Planning Guidance Notebook. April 2 R o et
by the model
E < Eﬁ?n;e;:ﬁa:difglsmnoghf;il:m 2007-6: M o Table 4: Levels oij Re’vi_ew
= = = eview Description
. Level
d. U.S. Ammy Corps of Engineers. Report of the Plang Extensive | Applicable to highly complex models used i decision-making where there
September 2003. could be a high risk of making an incorrect investment decision (e g not
~ justified. not optimal. etc.) that could result in major negative impacts.
& Oﬂicg "fM.“aEE’““' and Budget, Final Informaty i‘lcdels shall :gmply with)a]l certification criberia{ Cojprehel‘:zge model
Federal Register Vol. 70, No. 10, January 14, 2005, pp 29 testing must be conducted. The certification team should include external
reviewers. T he process will require extensive coordination between the
4. Background. proponent/developer. the certification team and the PCX.
R R Intermediate | Applicable to models of lesser complexity than category 1 models with
a. The Corps of Engineers Planning Mod.e!s Imprr?:ven lower risks of making an incorrect mvestment decision that could result in
in 2003 to assess the state of planning models in the Corps minimum impacts. Models shall comply with all certification criteria. The
assure that high quality methods and tools are available to certification team may include a mix of internal and external reviewers.
investments in the Nation’s water resources infrastructure Some model testing may be required.
objective of the PMIP 1s to carry out “a process 10 eview, Limited | Applicable to routine and non-complex models that have a miner impact on
and models for U.S. Army Corps of Engineers (USACE) ¢ project decision-making. Certification review should concentrate on
carrying out this initiative, a PMIP Task Force was establif compliance with technical quality criteria. Certification team could be
issues. assess the state of planning models in the Corps, an limited to internal reviewers. Limited testing may be required.
improvements to planning models and related analytical 1™ General | Applicable to frequently used models that have withstood historical
the views of Corps leaders and recognized technical experd informal reviews. have been developed according to prescribed standards.
numerous discussions and debates on issues related to plan and have been thoroughly tested and validated. Certification review would
entail a review of model documentation to verify compliance with
certification criteria and requirements. Depending on the category of the
model and the previous extent of documented independent external

*Policy
*Process
eDefinitions
*Expectations
*Criteria




Existing Resources
Planning Model Review Standard Operating Procedure

THE HOW
*Procedures
Timelines
eCosts

| eQuestions
Templates

US ARMY CORPS OF ENGINEERS
Mational Planning Centers of Expertise

Assuring Quality of Planning Models — Model | s
Certification/Approval Process

Standard Operating Procedures

February, 2012

17



Existing Resources

Assessment of Procedures and Results from USACE Planning Model Review

Battelle
\ The Business of Innovation

™,

Revised Final Report

Assessment of Procedures and Results
from USACE Quality Assurance Review
of Environmental Planning Models Used
for Ecosystem Restoration and Impact
Assessment

Prepared by
Battelle Memorial Institute

Prepared for

Department of the Army

U.S. Army Corps of Engineers

Headquarters and Institute for Water Resources

Contract No. W912HQ-10-D-0002
Task Order 00162
March 29, 2012

331 Technical Qualicy Commenss
3211 Comments Relted to Theory and Exlernal Model Components
+ Sevenl imporan ecuey

.“aqmnﬁm e

ol
+ The developmenr of the model is not clearly and thoroushly explained or justified
+ How elements are growped and weighted is not explained o ]usn.ﬁ!d

incomplate

« The bislopcal imerpreaion o memd.mmabmdeu
3312 Comments Related to Representation of the System

« The madsl does not quantitadvely rapresent wetland fnctien and sheuld caly causiously
e used for differentiating betwesn altematives

« The madsl slsments do not distinguish beroreen didal freshwater and tidal salrwater
wetlands

« The madsl doss mot
beizht

« The modsl shoud weight suitable shorebis dhwnfnmm‘h;u

« Mean tres dbh alons is not a usefal indicator of e

3313 Comments Related to Analytical Requirements
. mannlahhymspﬁaldandnmappzin to have been used in a way that results in the

12 =
E 2
n "
7 =
Contractor submits draft charge (including
guestions) to USACE 13 &
Cantractor provides COI questionnaire to
10 13 B 52
1. s o
i 12 s -
2 15 o
22 ] 15
21
Contractor convenes kick-off meeting with Mode!
Review Panel to discuss review process
27
Made! reviewerz complete th "
zubmit comments

eActivities
°Findings
Observations
*Trends/Patterns
eLessons Learned



Existing Resources -USACE

http://cw-environment.usace.army.mil/restoration.cfm

US Army Corps
of Engineers

Help * Contact Us

Communities of Practice
USACE CoPs

» Orperations & Regulatory

* Planning CoP

® Civil Works Environment

1 Ecosystem Restoration

I Environmental Benefits Assessment
1 Environmental Stewardship

Ecosystem Restoration Gateway

Home |f Visitors |[ People){ Forums [ Learning ) Tools/Resources ) News/Events ) Submit | Searchiindex]

Business Processes
» Headquarters
= Acquisition

= Administration

Search By Methodology

Glacial Lake Agassiz IBI

Developer
Point of Contact

Model Details:
Certified

I ol

4" vl l‘(‘*"l (3" i ﬂ’ Bt’ll(”l Ls 1 na l\’S J
Rl CLITIE
Home About EBA Techmical Tools CaseStudies Contact Us

Modeling & Forecasting

The ability to forecast, evaluate and compare future conditions of an ecosystem in response to the physical modifications (altemative plans including a no-action alternative) is fundamental to the planning
process.

Key Components of Forecasting
o Ideatify specific physical and biological properties to be forecasted (relative to the metrics).
= Determine the range of assumptions used to projeet the future without-project and with-praject conditions and projeet altematives
o Establish the spatial scale and temporal period of the analysis.
o Identify the uncertainties that will influence the accuracy and precision of the forecast
o Identify of an existing forecasting mode! to use or develop a new model tailored to the project

EPA/MnPCA
Scott Niemela

« Mods| Develop
» Certiffic

Decision Making

Uncertainty & Risk Management ‘The ultimate utility in any forecasting method lies in its ability to determine:
Adaptive Manassment 1. Whatis the best alternative from the range being evaluated?

— 2. Is the selectad alternative a worthwhile investment of federal resources?

nt
f Planning Models

Available tools for forecasting benefits range from best professional judgment and simple index models to complex dynamic models that generate outputs for multiple ecosystem attributes. Forecasting the
likely effects ofa project and calculating ecosystem benefits often require the use of multiple, interlinked models. In most cases, a hydrologic model will be used to forecast the physical outputs of a

project, and ontpnt from this made] will serve as input to ome or more additional madels nsed to forecast ecological mefries or indicators.

¥ Certified - The

Regardless of the models used to forecast ecosyster metrics, the EBA will usually require a separate model to synthesize forecast metrics into an overall calculation of benefits. EBA models are penerally
simple compared with the models used to predict the physical and ecological effects of the project The accuracy and corresponding levels of uncertainty of a benefits forecast depend not only on the EBA
‘model but on the choica and application of the underlying models used to forecast project effects and ecosystem metrics

Related Resources

Foundation Reading
o Swannack, T. M., Fischenich, J. C, Tazik, D. J. Ecological Modeling Guide for Ecosystem Restoration and Management

Other Suggested Reading
o Killgore, K. 1, Hoover, J. 1, Murphy, C. E. (2008). E! ER-10: Library of Habitat Models to Evaluate Benefits of Aquatic Res
= McKay, S. K., Pruitt, B. A- A Framework for Developing Regional Environmental Benefits Models
o McKay, X (2009). EMRRP-EBA-03: Reducing Spreadshee! Errors

Projects on Fishes

http://cw-environment.usace.army.mil/eba/index.cfm

e.g., Reducing Spreadsheet Errors - S. Kyle Mckay ( ERDC TN-EMRRP-EBA-03)

19



Existing Resources — Other Agencies

http://www.epa.gov/crem/

OSA Home
CREM Home
Basic Information
Newsroom

CREM Models
Knowledge Base

Modeling Training
Program
Training Modules
Regional Training
Integrated Modeling

Model Evaluation

Modeling Glossary

Publications

Related Links

20

Recent Additions | Contact Us Search:

You are here: EPA Home » Office of the Science Advisor » Council for Requlatory Environmental Modeling » Basic Information

Our Web site will undergo scheduled maintenance from 8am ET to 5pm ET on Saturday, Ma
may find that our web pages are slow to load or that certain applications are not working.

All EPA *® This Area

inconvenience.

: il

that EPA:

.

establishes and implements criteria so that model-based decisions satisfy regulatory requiren

and Agency guidelines;

documents and implements best management practices to use models consistently and

appropriately;

documents and communicates the data, algorithms, and expert judgments used to develop

models;

facilitates information exchange among model developers and users so that models can be

Basic Information

iteratively and continuously improved;

proactively anticipates scientific and technological developments so EPA is prepared for the n

generation of environmental models.

U.S. ENYIRONMENTAL PROTECTION AGENCY
Council for Regulatory Environmental Modeling

Go

Given the crucial role that models play in informing regulatory decision making, the ER
established the Council for Regulatory Environmental Modeling (CREM) in 2000 in an g
to improve the quality, consistency and transparency of the models for environmental
decision making. The CREM works with the EPA’s program and regional offices to ens

n Share

SEPA

Unlted States
Environmental Protection
Agency

EPA/100/K-09/003 | March 2009
Www.epa.govicrem

Guidance on the Development,
Evaluation, and Application of
Environmental Models

Office of the Science Advisor
Council for Regulatory Environmental Modeling




Existing Resources - Other

http://ecobas.org/www-server/mod-info/index.html

Environment Mathematics DataProcessing

1 ECOBAS CLUSTER

[ v

Modelling and Simulation Links

Home CONSTITUTION

Asour EuSrRIG Hisiony

EuSPRIG Now Our TALKS & PRESENTATIONS

EuSpRIG 2012 - CALL FOR PAPERS QUOTABLE QUOTES

ANNUAL CONFERENCE Press & WEBSITE '

Basic RESEARCH COMMITTEES '
BEST PRACTICE YAHOO GROUP E u S R I G -
HorroR STORIES TrAINING VIDECS \\,~
REGULATORS' PRESENTATIONS HuMour European Spreadsheet \

21

CONFERENCE ABSTRACTS, PAPERS & INDEXES SPONSORS .
St ey - Risks Interest Group
ConrFerReNCE REPoRTS & VIDEOS UseruL Links

DELEGATES

BEST PRACTICE

http://www.eusprig.org/best-practice.htm




Emerging USACE Resources

Ecosystem Management and Restoration Research Program

Environmental Benefits Modeling and Forecasting Guidebook and Training

T. Swannack and others - Provide methods, protocols, and guidelines that
strengthen the ability to model environmental benefits and forecast benefit streams
resulting from prospective restoration alternatives (effort ongoing)

Enhanced Library Database of Planning Models for Ecosystem Restoration

C. Fischenich and others — Expand the Ecosystem Restoration Gateway model
library and increase the availability of information about each of the listed
models

Watch for others at:
http://cw-environment.usace.army.mil/restoration.cfm

22



USACE Planning Model

Quality Assurance Review Results

Reglon/Project

Southem Anizona Arid

AssociatedRiparian
Habita

Review

Planning-bas ed Wetlands

Functional As:
Model

essmert

Model or Method

AridRiver Model!

#Final Panel
Comments

2
Reviewers

High

Significance,
Medium

Low

JamaicaHabitat
Restoration

Evaluationof Flanned
Watlands Modal

Wastern C-111

Benefit Evaluation
Methodolagy

JamaicaBay EPW'l

« |

nifican
Medium

Amanda M

Batielie

The Business of Innovation

Revised Final Report

Assessment of Procedures and Results
from USACE Quality Assurance Review
of Environmental Planning Models Used
for Ecosystem Restoration and Impact
Assessment

Prepared by
Battelle Memorial Institute

8 2 Prepared for
Department of the Army
U.S. Army Corps of Engineers

Headquarters and Institute for Water Resources

Contract No. W812HQ-10-D-0002

Task Order 00162

May 22, 2012

Coastal Wetlands

Models

LimitsdResvaluation Rep ‘Shorebird Migration Model
remanTrel | Ecosystom Outputhode | Mitwest O aarraiorange | ot '
" = P2 Region of the
Bis oastal | C e
\Wstlands Project | Evaluation Matrix (CBEED ‘Aqualic Habitat Appralssl . .
Mig-Vvest Guide (. G ) Wodel AHAG' 4 4 2 2 )
St Johns-New Madnd | ErwiroFishModel, Versic
(SUNM) Floodway: 10 _ S et gt _—— 3
DeftaRegion of 2
SNM Floadway Hydrogeomorphic: T Dabhiing Duck Migration | Debbling Duck 3
Methodology Guidebaok i Migration Mods!
» #Final Panel
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Objective and Purpose of Model
Reviews

«  The USACE Planning Models Improvement Program (PMIP) was
established in 2003 to assess the state of planning tools being used by
USACE and to make recommendations to assure that high quality
methods and tools are available to enable informed decisions on

Investments in the Nation’s water resources infrastructure and natural
environment.

«  Main Objective: to carry out a process to review, improve, and validate
analytical tools and models for USACE Civil Works business programs.

Purpose: to evaluate the technical quality, system quality and
usability of planning models in accordance with:

—  EC 1105-2-412, Assuring Quality of Planning Models (31 March 2011)

—  Protocols for Certification/Approval of Planning Models (EC 1105-2-412
Attachment)

A\ . 3
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Final Panel Comment Structure
Final Panel Comments can be composed of as many as five parts:

» Aclear statement of the concern (all reviews)

Relevant model assessment criteria (based on Protocols for
the Certification/Approval of Planning Models) (some reviews)

The basis for the comment (all reviews)

The significance of the comment (i.e., high, medium, or low)
regarding how the issue impacts the model (most reviews)

« Recommendations to resolve the issue identified in the
comment (all reviews)
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Final Panel Comment Structure,
continued

Final Panel Comment Significance Levels:

H |g h  Affects the model’s ability to serve its intended purpose

 Affects the level of understanding or performance of the
model

L oW  Affects the technical quality of the model or its
documentation




Example Final Panel Comment

Comment 1:

Whether the model is capable of achieving its intended purpose is uncertain.

Relevant Model Assessment Criteria:

Review of:
Model Testing and Validation
Results

Basis for Comment:

The model can potentially satisfy the basic purposes for which it was developed, particularly its role in routine regulatory review, where rapid assessment
tools that can quantify both unavoidable impacts and compensatory mitigation are routinely needed. The model is a habitat-suitability index (HSI) model,
which is a type of rapid assessment tool that is widely used for these purposes. Like other his models, it still suffers from assessing only local physical
habitat when other controls may be equally or more important determinants of habitat quality and habitat use (e.g., temperature, which is at least partly
controlled by releases of cold bottom-water from reservoirs, and salinity, which is largely controlled by the interactions between stage/discharge and sea
level).

The model can be used to make relative comparisons between alternative conditions, which is the basic requirement of any assessment tool to be used in
routine regulatory review. However, it is not clear if those relative comparisons are accurate and sensitive enough to satisfy the routine regulatory review
purposes for which it was developed. This uncertainty is related either to the fact that the existing validation exercise presented in the model documentation
lacks transparency or that it does not adequately determine the model’s ability to accurately characterize habitat quality for all focus fish species and life
history stages. (Note: The Basis for Comment developed has been truncated for presentation purposes.)

Significance — High:

The model may lack the accuracy and/or sensitivity that is necessary to accurately distinguish between project alternatives with regards to their potential
effects on each focus fish species and life history stage.

Recommendations for Resolution:

1.  Clearly explain the methods by which the model results were converted to qualitative scores. These methods should be quantitative and repeatable.

2.  Clearly identify the name, affiliation, expertise, and potential conflicts of interest of each of the experts who assessed habitat conditions. These
experts should be qualified and unbiased.

3. Clearly explain the data, criteria, and procedures the experts used in assigning the qualitative scores. These methods should be quantitative and

repeatable.

Repeat the validation exercise using model index scores for each focus fish species and life history stage.

Clearly state if and how the validation exercise was used to revise the model (i.e., used as part of the calibration of the model) and/or quantify the

potential errors that might arise from the application of the model (i.e., used as a true validation of the model).

ok
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Summary of Models Reviewed

» 16 separate reviews of 34 individual planning models and
methods:

— Battelle — 11 reviews (22 models)
— USACE - 3 reviews (3 models)
— EA Engineering, Science and Technology, Inc. — 1 review (1 model)

— Abt Associates — 1 review (8 models)

* 418 Final Panel Comments were generated:

— Does not represent the total number of comments
— Some Final Panel Comments had multiple parts
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Number of Final Panel Comments

Across Reviews
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Model Review
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Variables Affecting Number of
Comments

 Number of reviewers/expert disciplines
 Complexity of the model

* Level of contribution of each individual model reviewer (e.g., model
base more on biological scientific theory than physical scientific theory)

« Amount of time for the review (reviews on compressed schedules may
receive fewer comments, potentially indicating a reduction in review

quality)

* Note: Inclusion of a review of model spreadsheets or software does not
appear to affect the number of review comments (27 of 34 models had
spreadsheets or software)



Baltelle
The Brutiness of Innovation

Model Review Panel Members

* 1 — 6 reviewers per Model

Review Panel (mean = 4) \L

 Information on expertise of the reviewer
providing the comment available for 281 of the

418 comments (5 of 16 reviews)
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Model Review Panel Members, continued

« Subject matter expert categories:

— Physical Scientist (Geomorphologist/Geologist, Geophysicist, Hydraulic Engineer,
and Wetland Hydrologist )

— Biologist (Aquatic Biologist, Avian Biologist, Fishery Biologist, Fishery Ecologist,
Population Biologist/Modeler, Preble’s Meadow Jumping Mouse Expert, and Waterfowl
Biologist)

— Ecologist (Biologist-Ecologist, Coastal Ecosystems Ecologist, Coastal Wetlands
Ecologist, Estuarine Ecologist, Forested Wetland Ecologist, Freshwater Ecologist, Prairie
Ecologist, and Wetland Ecologist)

— Method Specialist (Habitat Evaluation Procedures Specialist, Hydrogeomorphic
Method Specialist, and Wetland Habitat Assessment Specialist)

— Software Programmer/Spreadsheet Auditor (Java Specialist and
Programmer/Spreadsheet Auditor)

— Planner/Plan Formulation Expert (Required understanding the Corps of Engineers
planning process)
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Model Review Comments

* The greatest number of comments were related to the technical
guality and usability of the models reviewed.

* The greatest number of comments were assigned a high level of
significance (issues affecting the ability of the models to serve their
iIntended purpose), followed by those assigned medium
significance (issues affecting understanding or level of
performance).
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Number of Comments Related to

Assessment Criteria Across Five Reviews
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Number of Commments for Each of
the Assessment Criteria

Theory and External

Model Components / 0 > 3 3 18
Representation of the 14 3 5 7 9 38
System
Analytical Requirements 5 1 3 1 0 10
2ted to Model Assumptions 10 5 6 4 5 30
Aus . .
Ability to Evaluate Blsk 7 5 5 1 0 18
and Uncertainty
Calculations and 23 4 11 9 ) 49
Formulas
Ability to Calculate
Benefits for Total Project 6 2 5 4 1 18
Life
Supporting Software 11 0 12 0 0 23
helated to Programming Accuracy 23 0 9 0 0 32
)
Model Testl'ng a'nd 23 5 11 3 1 40
Validation
Data Availability 15 2 7 0 4 28
_ S Results 34 5 15 7 3 64
Model Documentation 24 2 15 8 3 52
al Q 36 7 18 13 13 87
Q 31 2 12 3 1 49
b 37 7 21 13 9 87
0 ber of Co 41 10 22 15 17 105
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General Issues of High Significance

» Model formulas and how well the model represents

Technical the system (there will always be something else to
Quality consider)
» Unclear or inappropriate assumptions
System » Calculation errors
Quality > Limited evidence of model testing and validation

» Potential misuse of the model

» Worksheets difficult to review and use; model outputs
Usability difficult to find

» Sensitivity of model results to model inputs

» Precision and ability of results to distinguish between
project alternatives
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General Issues of Medium Significance

» How the model was developed
» Major assumptions and limitations
Technical » Level of subjectivity
Quality » Ability to evaluate risk and uncertainty
» Explanation of the collection, precision, and accuracy
of input data required

System _ _
Quality » User guidance on model inputs
» Ability to verify and validate model results

» Biological/ecological interpretation of model
Usability results/outputs

» User interface design
» Number of alternatives or plans that can be

A N . 20
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General Issue of Low Significance

Technical Quality, » Quantity and quality of information in the user
System Quality documentation

and Usability » Model software/spreadsheet interface

. . . |



Future Model Development

RECOMMENDED
CONSIDERATIONS

22




Model Documentation

Model documentation should include clear, detailed descriptions of:

The intended purpose of the model and how model outputs will
be used by decision-makers

Major assumptions and limitations

The spatial resolution and geographic boundaries of the model
(e.g., resolution of raster data or elevation data; project boundaries)

Separate model documentation, tutorials, and

spreadsheet/software user documentation that includes:

*Model Version

*Developers

*Technical Support Contacts

*How to: use the spreadsheet, prepare input data, model inputs




Testing and Validation

Link model outputs to ecologically significant conditions.

Field-verify that index values accurately reflect habitat
suitability/quality.

Perform and document model testing and validation.

HSI = 0.8 = Habitat Parameters?

What does this look like In the field?

Batielie

24
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Analytical Requirements

Use the highest reasonable level of precision.

. Assign quantitative boundaries to qualitative variables to improve
model sensitivity to differences in variable scores and reduce
subjectivity, which can lead to differences in results between users.

~ Use sufficient data to represent all sets of reference conditions.

25
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Spreadsheets and Software

Include the version number and date, as well as the names and
contact information for the developers.

Document all revisions to the model.

| Keep spreadsheets simple.

Protect model calculation worksheets.

/_‘_[_ill I—Lﬂ% Q @]Prﬂtﬂi and Share Workbook

ng-Haﬁ:UzerSta Edit Ranges

Unprotect  Protect Share
Sheet Workbook~ Workbook |# Track Changes ~
Changes

26




Spreadsheets and Software Utility

" Build in error checks and set up warnings.

Design the model spreadsheet or software to accommodate as
many alternatives as desired.

Allow the user to define filenames and file locations.

Make model outputs transparent and easy to find and understand.
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’%}Unique But Notable Recommendations

For Habitat Suitability Index (HSI) type models, carefully consider:
» Which species, guilds or life history stages should be
represented?

» What are the most appropriate parameters to represent habitat
quality?

» What is the level of precision needed for model parameters?

Develop performance measures that consider changes in critical
model variables for highly dynamic environments (e.g.
fluctuations in salinity).

®  Provide a detailed technical rationale for the number of years and
range of years used to characterize hydrologic conditions.

A\ . O
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’%}Unique But Notable Recommendations

. Include variables that address the importance of habitat patch size
and shape, habitat corridors, and habitat connectivity.

. Account for differences in feeding guilds and season in waterfowl,
shorebird, and fish HSI models.

=  Be cognizant of rounding issues.

= Make results from alternative model assumptions tamper-evident.
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Most Important Recommendations

! Minimize the level of subjectivity and variation in
® user inputs

| Demonstrated/additional model testing and
® validation

| Complete and organized documentation:
U Model Documentation

User Guide

Quick Start Guide (software)

Spreadsheet Documentation

Tutorial

Developer’s Guide

Test and Release Plan

30




Batielie

The Brutiness of Innovation

VALUE OF MODEL REVIEWS

L)

» |ldentification and correction of calculation errors in model
spreadsheets or software

1)

L)

* Ability to recognize and reduce the potential for errors and
Inaccuracies

1)

L)

+ ldentification of ways to improve the model code, interface,
and documentation for future revisions of the model
spreadsheets or software

1)

L)

1)

* Improved resolution of model results

L)

1)

* Improved model documentation
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Questions?



