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Abstract:

Rapidly assessing changing habitat conditions and evaluating the effects
these changes have on species, communities, and ecosystems must be
determined by planners, resource managers, and biologists when com-
paring environmental design alternatives. Many techniques (e.g., popu-
lation assessments, qualitative matrices, life-history modeling, and habitat
evaluation techniques) have been developed to investigate and predict
environmental impacts on ecological systems at numerous scales with
varying degrees of success. Advances in technology have led many agen-
cies to automate and distribute environmental evaluation tools to users.
The value and validity of these packages depend greatly on their objec-
tivity, repeatability, and efficiency. To guarantee their consistent use, these
systems must be easy to apply, cost-effective, and instantly responsive.
The Habitat Evaluation and Assessment Tools (HEAT) software
was developed to provide a user-friendly (intuitive), flexible, and efficient
means to conduct Habitat Evaluation Procedures (HEP) and the Hydro-
geomorphic Approach to Wetland Assessments (HGM), using Microsoft®
Windows programming capabilities. HEAT operates on a personal com-
puter with a 486 (or better) processor, using readily available commercial
software. Two modules within HEAT, namely EXHEP: EXpert
Habitat Evaluation Procedures and EXHGM: EXpert HydroGeo-
Morphic Approach to Wetland Assessments, calculate outputs for
with-project conditions (comparing these to baseline and without-project
conditions). HEAT accommodates a variety of data input and output files;
incorporates a broad range of user-specified index models; allows custom-
ization of outputs; and dramatically reduces computation time. This docu-
ment is a User’s Guide, intended to provide both a step-by-step protocol
for completing a HEP and/or an HGM analysis using the software, and an
illustration of this software’s effectiveness in the evaluation of contempo-
rary index models. In addition, this report includes a brief description of
the hardware and software requirements of the system, and provides
directions for the installation of the program.
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Preface

This document is a User’s Guide, intended to provide both a step-by-step
protocol for completing Habitat Evaluation Procedures (HEP) and/or
Hydrogeomorphic (HGM) assessment of wetlands using newly developed
software, and an illustration of the software’s effectiveness in evaluation of
contemporary index models. In addition, this report briefly describes the
hardware and software requirements of the system, and provides direc-
tions for installation of the program.

The work described herein was conducted with partial funding from
several research programs including the System-Wide Water Resources
Program (SWWRP) and the Wetlands Regulatory Assistance Program
(WRAP). This report was prepared by Kelly A. Burks-Copes, Antisa C.
Webb, and Dr. Michael F. Passmore, U.S. Army Engineer Research and
Development Center, Environmental Laboratory (ERDC-EL), Vicksburg,
Mississippi; and Sheila D. McGee-Rosser, Applied Research Associates,
Inc., also in Vicksburg, Mississippi. At the time of preparation of this
report, Ms. Burks-Copes and Ms. Webb were ecologists in the Ecological
Resources Branch. Dr. Passmore was Deputy Director, ERDC-EL.

Ms. McGee-Rosser was a computer scientist.

The authors wish to thank Susan Herrle, Shannon Langford, and Beattie
Williams (Applied Research Associates, Inc.), and Jennifer Emerson
(Bowhead Information Technology Services) for their hard work and
persistence during the intensive months over which the project was
undertaken. Thanks are also extended to Jim Henderson, Billy Johnson,
Jeff Lin, Rachel Pawlitz, and Andy Casper for their comprehensive review
of the user guide and testing of the software. The St. Louis, Los Angeles,
Galveston, Mobile, Chicago, Tulsa, Omaha, Albuquerque, and Kansas City
USACE Districts have all received training in beta versions! of the software
and are currently or have recently used the software to assess feasibility
studies in their areas. The authors are extremely grateful to the evaluation
teams in these Districts and thank them for their critical feedback and
support.

1 Release notes will be provided on the System-Wide Water Resources Depot (https://swwrp.usace
.army.mil). All users with beta versions of the software should Uninstall and Reinstall the HEAT
software using Control Panel-Add or Remove Programs.
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lication of this report, Dr. Beth Fleming was Director of EL. COL Kevin J.
Wilson was Commander of ERDC. Dr. Jeffery P. Holland was Director.
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Unit Conversion Factors

Multiply By To Obtain
acres 4,046.873 square meters
acre-feet 1,233.5 cubic meters
angstroms 0.1 nanometers
atmosphere (standard) 101.325 kilopascals
bars 100 kilopascals
British thermal units (International Table) 1,055.056 joules
centipoises 0.001 pascal seconds
centistokes 1.0 E-06 square meters per second
cubic feet 0.02831685 cubic meters
cubic inches 1.6387064 E-05 cubic meters
cubic yards 0.7645549 cubic meters
degrees (angle) 0.01745329 radians
degrees Fahrenheit (F-32)/1.8 degrees Celsius
fathoms 1.8288 meters

feet 0.3048 meters
foot-pounds force 1.355818 joules

gallons (U.S. liquid)

3.785412 E-03

cubic meters

hectares 1.0 E+04 square meters
horsepower (550 foot-pounds force per second) 745.6999 watts

inches 0.0254 meters
inch-pounds (force) 0.1129848 newton meters
kilotons (nuclear equivalent of TNT) 4,184 terajoules

knots 0.5144444 meters per second
microinches 0.0254 micrometers
microns 1.0 E-06 meters

miles (nautical) 1,852 meters

miles (U.S. statute) 1,609.347 meters

miles per hour 0.44704 meters per second
mils 0.0254 millimeters
ounces (mass) 0.02834952 kilograms

ounces (U.S. fluid) 2.957353 E-05 cubic meters
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xxi

Multiply By To Obtain

pints (U.S. liquid) 4.73176 E-04 cubic meters

pints (U.S. liquid) 0.473176 liters

pounds (force) 4.448222 newtons

pounds (force) per foot 14.59390 newtons per meter
pounds (force) per inch 175.1268 newtons per meter
pounds (force) per square foot 47.88026 pascals

pounds (force) per square inch 6.894757 kilopascals

pounds (mass) 0.45359237 kilograms

pounds (mass) per cubic foot 16.01846 kilograms per cubic meter

pounds (mass) per cubic inch

2.757990 E+04

kilograms per cubic meter

pounds (mass) per square foot 4.882428 kilograms per square meter
pounds (mass) per square yard 0.542492 kilograms per square meter
quarts (U.S. liquid) 9.463529 E-04 cubic meters

slugs 14.59390 kilograms

square feet 0.09290304 square meters

square inches 6.4516 E-04 square meters

square miles 2.589998 E+06 square meters

square yards 0.8361274 square meters

tons (force) 8,896.443 newtons

tons (force) per square foot 95.76052 kilopascals

tons (long) per cubic yard 1,328.939 kilograms per cubic meter
tons (nuclear equivalent of TNT) 4.184 E+09 joules

tons (2,000 pounds, mass) 907.1847 kilograms

tons (2,000 pounds, mass) per square foot 9,764.856 kilograms per square meter
yards 0.9144 meters
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1 Introduction

Congratulations on the decision to use HEAT?! to assess ecosystem
response to proposed planning initiatives! HEAT is well-suited to perform
quick assessments of the impacts caused by constructed designs, func-
tional lifts generated by ecosystem restoration activities, quantification of
management approaches, and/or even characterization of stochastic
environmental events on your system. This introductory chapter gives a
brief background of the techniques upon which HEAT is based, providing
valuable context for using the program effectively and interpreting the
results correctly. Taking a little bit of time upfront to read the first two
chapters of this document will improve the user’s ability to apply HEAT to
a project’s needs.

Report purpose

Quick assessment of ecosystem response (resulting from proposed con-
struction activities, ecosystem restoration efforts, revised management
practices, stochastic events, etc.) is critical to planners when formulating
and comparing alternative project designs. Many methods (e.g., popula-
tion assessments, qualitative matrices, life-history modeling, and habitat
evaluation techniques) have been developed to investigate and predict
environmental impacts on species, communities, and functions — each
with varying degrees of success (Cooperrider 1986; National Biological
Service 1995; U.S. Fish and Wildlife Service (USFWS) 1980a). In par-
ticular, a series of spatially-dependant species and community modeling
systems have been developed to assess the non-monetary value of wildlife
(terrestrial and aquatic communities) based on gains and losses in both
guantity and quality of critical habitat or functionality (Appendix A).
Advances in technology have led many agencies to automate these models
and distribute them as computerized tools to planners, resource managers,
and wildlife biologists nationwide (Adamus et al. 1987; Hays 1987;
National Biological Service 1995; U.S. Army Corps of Engineers (USACE)
1980; USFWS 1980a-c, 1986). The value and validity of these tools depend
greatly on their objectivity, repeatability, and efficiency. In order to
guarantee their constant support and use by the planner, resource

1 An installation CD for the Habitat Evaluation and Assessment Tools (HEAT) program can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-Copes@usace.army.mil).
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manager, or biologist, these tools must be easy to use, cost-effective, and
responsive to user concerns.

Many planners, natural resource managers, and regulators have turned to
techniques such as Habitat Evaluation Procedures (HEP) and the Hydro-
geomorphic (HGM) approach to wetlands assessments to conduct eco-
logical evaluations, only to reject their implementation because the under-
lying principles were unclear and/or their application was too costly, data-
intensive, and/or seemingly inflexible. One goal of this User’s Guide is to
dispel these misconceptions, and present a logical 12-step approach to
applying these techniques.! This report provides guidance in the use of
automated tools to complete an evaluation using HEP and/or HGM, for it
is hoped that users will find these techniques effective, efficient, and
practical.

To that end, a series of exercises have been developed to illustrate the full
implementation of HEP and HGM with the support of interactive HEAT -
Habitat Evaluation and Assessment Tools software (Appendix E).
Over the years planners and resource managers have been forced to
develop their own custom spreadsheets to compute HEP calculations.
However, this approach proved to be inefficient, awkward, and relatively
unproductive when handling the critical evaluations necessary to complete
studies quickly. Because these spreadsheets were labor-intensive and
prone to error, users were often forced to undertake extensive quality
control measures to assure accuracy. A single site’s HEP analysis (evalu-
ating ~15 species, 30 variables, and 25 cover types) required more than

80 hr of technical involvement to complete (in addition to field data
collection, photo interpretation, and acreage quantification). Large-scale
HEP analyses necessitated the adaptation of traditional technological
approaches. HEAT was designed to overcome these obstacles, and deliver
outputs in a clear and concise manner, yet provide avenues of adaptation —
be they modification of model components, the addition of evaluation
methodologies, or the incorporation of large-scale ecosystem approaches.

Report organization

The body of this User’s Guide is divided into seven chapters:

e Chapter 1: Introduction

1 A glossary and a complete list of acronyms are provided in Appendix B and Appendix C of this report.
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e Chapter 2: HEAT Evaluation Techniques
e Chapter 3: HEAT Modules

e Chapter 4: Getting Started

e Chapter 5: Applying EXHEP

e Chapter 6: Applying EXHGM

e Chapter 7: Troubleshooting

Chapter 2 (HEAT Evaluation Techniques) introduces the HEP and HGM
techniques, describing a 12-step application process in great detail to facil-
itate application. A crosswalk section has been added to assist users famil-
iar with either method in the deployment of the other technique. Chapter 3
(HEAT Modules) outlines the EXHEP and EXHGM modules discussing
system capabilities, basic installation information, and system require-
ments. Chapters 4 through 6 detail the steps necessary to complete HEP
and/or HGM analyses using the HEAT software. Hands-on exercises are
provided to improve the user’s skill and highlight system capabilities.
Electronic files are available from the installation CD. Chapter 7 provides
frequently encountered problems when using the software, and sugges-
tions to resolve these issues. Together, the seven chapters and appendices
describe the HEAT system, its modules, and its application in ecosystem
evaluation studies. References follow immediately thereafter. Five appen-
dices (Methods, Glossary, Notation, Suggested Variable Naming Conven-
tions, and Training Exercises) have been included at the end of this report.

1 An installation CD for the Habitat Evaluation and Assessment Tools (HEAT) program can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-Copes@usace.army.mil).
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2 HEAT Evaluation Techniques

It is important to understand the basic underlying principles of the HEP
and HGM evaluation techniques in order to fully integrate the HEAT
system into ongoing studies. It is also important to understand the basic
mechanics of the software, acknowledging the data requirements and
limitations of the tool. In this chapter, the HEP and HGM processes are
described and compared in a crosswalk fashion. To conclude the chapter, a
12-step application strategy has been provided as a template for future
studies.

The HEP process

The USFWS published quantifiable procedures in 1980 for assessing
impacts of proposed water-and land-resource developments on fish and
wildlife habitats (USFWS 1980 a,b,c). These procedures, referred to col-
lectively as Habitat Evaluation Procedures and known widely as HEP, use
a habitat-based approach to ecological assessment and provide a mecha-
nism for predicting changes in habitat quality and quantity over time
under alternative future scenarios. Habitat Suitability Indices (HSIs) are
deployed within the HEP framework to capture the simple mathematical
expressions for calculating each unit-less index of habitat quality as a func-
tion of one or more environmental variables that define habitat for a par-
ticular species or life history stage. The models are based on suitability
indices (normalized on a 0-1 scale) that reflect habitat quality for a partic-
ular species or life stage over a range of possible environmental conditions,
such as vegetative cover and composition, patch size, or hydrologic regime.
The indices for each habitat-defining variable are then combined in an
algorithm to yield a composite HSI value. This information is used in turn
to compute habitat gains and losses directly attributable to a proposed
project and the amount of compensation needed to offset any losses by
combining the results with the affected acreage [acres x HSI = habitat
units (HUs), the HEP currency]. Since their inception, results of these
assessments have often been applied by natural resource managers and
decision-makers (Williams 1988; VanHorne and Wiens 1991; Brooks 1997,
Brown et al. 2000; Store and Jokimaki 2003; Shifley et al. 2006; Van der
Lee et al. 2006; and others).
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Virtually all attempts to use HSI models have been heavily criticized, and
many criticisms are well deserved. In most instances, these criticisms have
focused on the lack of: (a) identification of the appropriate context (spatial
and temporal) for the model parameters, (b) a conceptual framework for
what the model is indicating, (c) integration of science and values, and

(d) validation of the models (Kapustka 2005; Barry et al. 2006; Hirzel

et al. 2006; Inglis et al. 2006; Ray and Burgman 2006; Van der Lee et al.
2006; and others). A fundamental problem with these approaches con-
tinues to be the inability to link species presence or relative abundance
with relevant aspects of habitat quality (VanHorne and Wiens 1991), such
as productivity.

Despite such criticisms, HSI models have played an important role in the
characterization of a site’s ecological condition. They represent a logical
and relatively straightforward process for assessing risks to fish and wild-
life habitat (Williams 1988; VanHorne and Wiens 1991; Brooks 1997;
Brown et al. 2000; Kapustka 2005). The controlled and economical means
of accounting for habitat conditions makes HEP a decision-support pro-
cess that is superior to techniques that rely heavily upon professional
judgment and superficial surveys (Williams 1988; Kapustka 2005). They
have proven to be invaluable tools in the development and evaluation of
restoration alternatives (Williams 1988; Brown et al. 2000; Store and
Kangas 2001; Kapustka 2003; Store and Jokimaki 2003; Gillenwater et al.
2006; Schluter et al. 2006; Shifley et al. 2006), managing refuges and
nature preserves (Brown et al. 2000; Ortigosa et al. 2000; Store and
Kangas 2001; Felix et al. 2004; Ray and Burgman 2006; Van der Lee et al.
2006; and others), and mitigating the effects of human activities on wild-
life species (Burgman et al. 2001; National Research Council 2001; Van
Lonkhuyzen et al. 2004). These modeling approaches emphasize usability.
Efforts are made during model development to ensure that they are bio-
logically valid and operationally robust. Most HSI models are constructed
largely as working versions rather than as final, definitive models
(VanHorne and Wiens 1991). Simplicity is implicitly valued over compre-
hensiveness, perhaps because the models need to be useful to field man-
agers with little training or experience in this area. The model structure is
therefore simple, and the functions that go into the models are relatively
easy to understand. The functions that are included in each model are
based on both published and unpublished information that indicates the
variables that can influence the potential density of a species through
direct or indirect effects on its life requisites. The general approach of the
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Suitability Index graphs is valid, in that the suitability of habitat to a
species is likely to exhibit strong thresholds below which the habitat is
usually unsuitable and above which further changes in habitat features
make little difference. And as such, most HSI models should be seen as
guantitative expressions of the best understanding of the relations
between easily measured environmental variables and habitat quality
available. Habitat suitability models are a compromise between ecological
realism and limited available input data (Radeloff et al. 1999; Vospernik et
al. 2007).

While empirical HSI models are being continuously produced for new
species, it is unlikely that there will ever be production models for all the
species of interest. Recent analyses suggest that the restoration and
management focus must be broadened beyond species, and the numbers
of sites created, restored, and managed must be increased to preserve the
full range of the nation’s biodiversity (Noss and Cooperrider 1994; Higgins
et al. 1999; Groves et al. 2000, 2002; Poiani et al. 2000; Groves 2003;
White and Fennessy 2005; and others). For the past 15 years, the study
team at ERDC-EL has been called upon by USACE field offices (i.e.,
Districts) to assist in the development and application of HSI models.
Under the auspices of the USACE’s System-Wide Water Resources
Program (SWWRP),! ERDC has reviewed these activities, identified
“lessons learned” from these experiences, and now proposes a new
approach to HSI modeling based on characterizing communities as a
whole — the intent being to capture the watershed aspects of ecosystem
restoration and management activities on a larger scale, which accommo-
dates a federal planning process time scale (1—2 years) yet still quantifies
non-monetary benefits in a manner supportive of the U.S. Army Corps’
Strategic Plan for Water Resources? and the USACE’s Environmental
Operating Principles.3 This new model-building paradigm lifts HSI models
out of the site-specific approach of yesteryear, allowing for landscape-level
accountability regardless of the community assessed.

The basic premise has been to focus community-based index model devel-
opment on four interrelated components: Diversity, Vegetative Structure,

1 For more information on the USACE'’s System-Wide Water Resources Program, refer to
https://swwrp.usace.army.mil/DesktopDefault.aspx

2 For more information on the USACE’s Strategic Plan for Water Resources, refer to
http://www.usace.army.mil/inet/functions/cw/hot topics/cw_strat.htm

3 For more information on the USACE’s Environmental Operating Principles, refer to
http://www.hqg.usace.army.mil/cepa/envprinciples.htm
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Hydrography (including water quality, hydrology, and biogeochemical/soil
characteristics), and Spatial Context (ranging from juxtaposition to distur-
bance) (Table 1).

Table 1. Suggested components for community-based HSI models.

Code

Name

Description

DIVERSITY

Biotic Diversity
of the
Community

Antagonistic and symbiotic interactions among organisms are some of the most
important factors influencing the structure of ecosystems. Because these interactions
have evolved over long periods of time, the deletion of species from or the addition of
species to an ecosystem can dramatically alter its composition, structure, and function.
Biotic interactions are particularly important in maintaining community structure and
ecosystem functions, and are described as “keystone” interactions in the field. These
interactions are a major determinant of the distribution and abundance of species in a
community. In most instances, the vegetative species compositions of living plant
biomass within the systems are thought to dictate the ecological integrity of the
ecosystems and suggest whether the systems can support animal populations and
guilds. The emphasis of the models is therefore placed upon the dynamics of the plant
community as revealed by the vegetative biodiversity and species content of the habitats.

VEGETATIVE
STRUCTURE

Biotic Structure
of the
Community

At the local scale, ecosystems possess a natural complexity of physical features that
provide a greater variety of niches and more intricate interactions among species. Local
structural complexity increases with more snags in forests, more woody debris in streams,
and more shrubs in deserts. In most studies, it is thought that each community’s physical
characteristics and structures can therefore dictate the ability of the ecosystems to
provide habitat niches for a diverse range of species as well. The emphasis of the models
is therefore placed on characterizing the ecosystem’s ability to provide physical space for
its numerous terrestrial and aquatic inhabitants to meet key life requisite requirements
(breeding, feeding, cover, etc.).
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This approach to model development synthesizes the diffuse literature,
identifies knowledge and data gaps to guide future research, and provides
a framework for assimilating new information acquired in the future to
facilitate adaptive management. Current efforts aim to improve ecosystem
assessments by providing a framework that couples conceptual modeling,
community-based HSI modeling, and Geographic Information Systems
(G1S)-based data processing/spatial analysis under a unified planning
environment. Key to this approach is the ability of the model to utilize
expert knowledge in a transparent fashion, and the ability to characterize
communities across the system in a reasonable manner using GIS as a
support tool.

Several advantages of this approach are evident. First the technique pro-
vides a logically consistent ordering of relations among environmental
factors, as defined by the nature of their influences on organisms and their
habitat. Second, these relations can be supported by formal logical expres-
sions (mathematical equations) couched in terms of ecosystem integrity.
Third, the approach provides a standard framework that can be applied to
all manner of ecosystems, facilitating model consolidation across large
studies with multiple species or communities of concern. And finally, in
the process of constructing alternative designs and assessing these with
landscape-level community models, attention may be drawn to variables
that might otherwise be overlooked.

The HGM process

In the past 30 years or so, there has been increased public awareness of
the values and benefits of wetlands to society (Conservation Foundation
1988; Rheinhardt et al. 1999; National Research Council 2001; Thiesing
2001). In the United States, this has produced changes in national policy,
which include increased regulation of wetlands as well as both public and
private conservation efforts to protect, acquire, enhance, and restore these
precious resources. At the same time, wetland areas are under increasing
pressure from development and urbanization across entire systems.
Resource management concerns, as well as regulatory needs, force choices
among the different, often conflicting, uses. The need to make decisions
about wetlands has thus created a need for information on the value, both
from an ecological and a societal standpoint, of these wetland resources;
hence the need for wetland assessment.
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To date, the most common use of wetland assessment has focused on the
evaluation of impacts due to development. The placement of fill material
into wetlands and other waters, which often results in both acreage and
functional loss of wetlands, is regulated by 8404 of the Clean Water Act
(49 CFR 230), and requires a permit from USACE. The decisions made by
regulators under the 8404 Program increasingly require not only some
means of quantifying areal losses, but also a means of addressing func-
tional loss. Brinson (1993) began to address this need with the develop-
ment of the Hydrogeomorphic (HGM) Classification Method, which has
since evolved into a technique akin to HEP, but is focused on wetland
functions rather than terrestrial functions (Brinson 1995, 1996; Rhein-
hardt et al. 1999; Smith et al. 1995; Smith and Bartoldus 1995). HGM
involves a phased application — each task plays a different role in the
overall approach. Three distinct activities comprise an HGM investigation:
(1) wetland classification, (2) reference wetland identification and model
calibration, and (3) the actual wetland functional assessment. This last
phase (wetland assessment) is of particular interest for this report.
Readers interested in details regarding the phased HGM process should
refer to the extensive writings of Drs. Mark Brinson, Ronald (Dan) Smith,
Ellis (Buddy) Clairain, and others posted on ERDC-EL’s website
http://el.erdc.usace.army.mil /wetlands/guidebooks.html, Accessed 27 June 2007) and the
Environmental Law Institute’s National Wetlands Newsletter archived
articles found online at http://www2.eli.org/nwn/login/index.cfm (click on “Complete
NWN Article Index,” Accessed 27 June 2007).

According to Smith et al. (1995) the HGM methodology can be used to
measure a large suite of wetland functions in a consistent manner across a
large geographic region. HGM is a reference-based process, which uses a
series of index models (normalized on a 0-1 scale) that capture the func-
tionality of a wetland calibrated on reference standard wetlands in the
adjacent landscape. As mentioned above, the first phase requires that
users classify the wetlands of concern based on hydrology and geomorphic
setting — the result is considered a “hydrogeomorphic subclass.” The
assessment protocol is then formulated — variables (indicative of function)
are devised to characterize the aquatic condition across a suite of wetlands
of the same subclass within a geographic region (i.e., reference domain) to
determine the range of performance, for those functions in wetlands
within the landscape. These variables are combined through mathematical
algorithms to generate Functional Capacity Indices (FCIs), which estimate
the capacity of a wetland to perform a function relative to other wetlands
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of the same hydrogeopmorphic type in the reference domain. These com-
parisons are based on reference stands, which are defined as the condi-
tions under which the highest sustainable level of function is achieved
across the suite of functions performed by wetlands of that subclass. This
information is used in turn to compute functional gains and losses directly
attributable to a proposed project and/or the amount of compensation
needed to offset any losses by combining the results with the affected
acreage [acres x FCI = functional capacity units (FCUs), the HGM cur-
rency]. The models are developed by a multidisciplinary (and often multi-
agency) team of experts referred to as the Assessment Team or A-Team,
and are subjected to both peer review and public comment before the
model is finalized. Thus, HGM provides an objective means by which
functional performance can be measured, objectively compared across
geographic areas, and evaluated in an effective and comprehensive
manner.

Critics of the HGM approach abound (Hruby 1997, 2001; Kusler and
Niering 1988; Rheinhardt et al. 1999; Thiesing 2001; Cole and Kooser
2002). Most point out that USACE proposed a National Action Plan for
the adoption of HGM as the national standard for wetland assessment for
use within the regulatory program (USACE 1996), which indicated their
goal would be to develop sufficient models over the subsequent two years
so that HGM could be used in 80% of the permit cases. As of this date,
there are neither a sufficient number of models available to support imple-
mentation of HGM as a standard assessment method in most Districts, nor
is the protocol for its use sufficiently documented to allow the develop-
ment of consistent functional models (Thiesing 2001). Research programs
have focused on aspects of HGM, but in recent years the methodology
seems to have faded from active view, at least from the regulatory and
scientific perspectives (Cole and Kooser 2002). The cost of model develop-
ment is considered to be quite high and the effort to develop models can
span the course of several years (2—7+ years). Other problems stem from
ambiguous outputs. The numerous functional outputs are both complex
and somewhat obscure — neither reflecting nor quantifying the extensive
array of decision-making criteria involved in the planning and manage-
ment of wetland ecosystems (Hruby 2001; Thiesing 2001; Cole and Kooser
2002). Finally, HGM does not adequately evaluate highly impacted wet-
lands such as those wetlands in urban settings without modifications
(Hruby 1997, 2001; Kusler and Niering 1988). Reference standards (key to
the development and calibration of the HGM models) are based on the
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highest sustainable level of functional performance (Brinson 1995, 1996).
Owing to their location within the landscape, urban wetlands might be
functioning at a level higher than the reference standard (as is the case
with sediment removal and floodwater attenuation) and would have a
significant benefit to the watershed because of their location within it. The
application of HGM would result in a low functional rating for such a wet-
land because both positive and negative deviations from the reference
standard are set lower than the standard. Such performance is not likely to
be sustainable in the long term, but nonetheless would result in much
greater benefits. Unfortunately wetlands that receive low functional
indices do not receive the same priority for protection as those that receive
high functional scores; as such, they may be at greater risk of destruction.
This challenge is currently being researched by ERDC-EL.

Contrary to these criticisms, HGM has a number of fundamental strengths
that set it apart from other assessment techniques. Perhaps its greatest
strength is the iterative model development process, which allows users to
refine and validate the model(s) based on data and expert review (a noted
strength of HEP as well). As an approach, HGM is both objective and
guantitative. It uses reference wetlands to provide objective bases for stan-
dards of comparison — something missing from most other assessment
techniques (again, HEP is the exception). Considerable up-front effort
(data synthesis, field collections, model derivations and calibration, etc.) is
invested in developing an HGM model. Field testing, a critical effort
undertaken during the initial model development, improves both precision
(repeatability among users) and accuracy (via validation). Of course, this
intensive up-front effort is iterative and thus a costly investment in man-
agers’ time over the long term. However, once the models are developed,
the HGM assessment is expected to be relatively rapid, consistent, and
reproducible (Smith et al. 1995). Ultimately, the development of HGM
models provides an opportunity to bridge the gap between science and
regulation — the model development process incorporates the best infor-
mation available on a wetland'’s structure and functional attributes and
captures the effects of proposed impacts prior to regulation. In response,
functional assessment of prospective mitigation sites will help establish
the design and the monitoring and assessment procedures for the wetland
to be created or restored. Ultimately, HGM effectively incorporates reli-
able indicators of important wetland processes (hydrology, sedimentation,
and primary production) into the dynamic planning paradigm — reporting
continuous, parametric scores that quantify the effects of designs in
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relation to study objectives over a broad range of wetland ecosystems
(National Research Council 2001).

HEP versus HGM

Ecosystems are generally characterized in terms of their structural com-
ponents and the processes that link these components (Bormann and
Likens 1969). Structural components of the ecosystem and the surround-
ing landscape (e.g., plants, animals, detritus, soil, the atmosphere, etc.)
interact through a variety of physical, chemical, and biological processes.
Understanding how these structural components interact or flow provides
the basis for assessing ecosystem functions. HEP has been used in past
studies (Williams 1988; VanHorne and Wiens 1991; Brooks 1997; Brown
et al. 2000; Store and Jokimaki 2003; Shifley et al. 2006; Van der Lee

et al. 2006; and others), and HGM is likely to be used in future studies
(Rheinhardt et al. 1999; National Research Council 2001; Thiesing 2001);
therefore, the authors believe it is important to address the similarities
between these two approaches when measuring ecosystem integrity, and
discuss the use of multiple tools in evaluations of any significant magni-
tude. It is also important to validate the use of these two tools in an eco-
system setting, to assure users that the success of ecosystem restoration
studies in the future can be assessed effectively and efficiently using a
combination of the HEP and HGM methodologies.

As one might expect, the HEP and HGM approaches are quite similar,
varying in matters of terminology and assessment focus. Probably one of
the most important issues to address is the communication of results using
the appropriate verbiage. To that end, Table 2 has been included here to
demonstrate crosswalks between terms used in HEP and analogous terms
used in the HGM application process.

The distinguishing difference between the HEP and HGM methodologies
is the physical and ecological components or processes they each were
developed to assess. HEP was designed to interpret the effects of environ-
mental change through a species or community-based habitat suitability
relationship across the landscape — a habitat maintenance function in the
ecosystem setting. Although the HEP technique was not initially developed
to assess additional ecosystem functions, combinations of HSI models in
the HEP methodology indirectly measure ecosystem functionality across
terrestrial and aquatic systems. In other words, HSI model parameters
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Table 2. Terminology crosswalks between the HEP and HGM methodologies.

Parameters

HEP
Terminology

HGM Terminology

criteria decision analysis to account for the myriad of differing (but
relevant) criteria when comparing outputs

An interdisciplinary group of regional and local scientists responsible for Evaluation Team Assessment Team
determining significant resources, identification of reference sites, (E-Team) (A-Team)
construction of assessment models, definition of reference standards,
and calibration of assessment models
Measurable parcel of land defined by its vegetative cover, soils, and Cover Type Partial Wetland
topography (CT) Assessment Area
(PWAA)

A measurable parameter that can be quantitatively described, with some Variable Variable
degree of repeatability, using standard field sampling and/or mapping
techniques
The index that rates the variable relative to optimum conditions. Both Suitability Index (SI) | Variable Subindex
Indices are, by definition, scaled from 0.0 to 1.0 (Vsl)
A mathematical aggregation of the variable indices used to describe the Habitat Suitability | Functional Capacity
interrelationships among variables that define the suitability or Index Index
functionality of the site (HSI) (FCI)
The product of the quality of the site (determined by the HSI or FCI) Habitat Unit Functional Capacity
multiplied by the quantity of the site (HU) Unit

Unit = Quality Index X Quantity (FCU)
Units of time measurement that allow users to anticipate and direct Target Year Target Year
significant changes (in area or quality) across the system (TY) (TY)
The annualized change in the product of the quality and quantity of the Average Annual Average Annual
site’s resources (species, communities or wetlands) over the life of the Habitat Unit (AAHU) | Functional Capacity
project Unit (AAFCU)
Value judgments captured through simple weighting or complex multi- Tradeoffs Tradeoffs

correlate closely with measures of ecosystem integrity such as improved
water quality (i.e., turbidity, pH, salinity, and temperature — factors in
many fish HSI models), patchiness and/or disturbance (i.e., distance to
cover and water, riparian zone widths, human disturbance — factors of
many bird and mammal HSI models), and both plant community and
wildlife habitat maintenance (a factor of all the HSI models developed). Of
course, HSI models are limited because they define only ecological com-
munities as they pertain to physical and chemical characteristics of the
landscape. HSI models do not, for example, include geomorphic setting,
water source, and hydrodynamics — features that directly relate to aquatic
ecosystem integrity. But a combination of well-chosen index models can
be deployed to capture and reflect change in ecosystem functions across a

site or a system.
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HGM, on the other hand, was specifically designed to assess wetland func-
tions rather than individual species or community requirements. Strictly
speaking, HGM applications are limited to wetlands defined as areas with
less than 1 m of standing water present. Thus, HGM was not designed to
evaluate all systems across the system or watershed. However, HGM is a
powerful tool that can define the normal, or characteristic, activities that
take place in a wetland ecosystem setting. As wetlands perform a wide
variety of simple and complex activities based on their physical, chemical,
and biological attributes, HGM has been designed to measure functional
capacity. The combination of HGM, with its functional assessment
approach, and HEP, with its coverage of both aquatic and terrestrial set-
tings, can blanket an entire study area, capturing changes in ecosystem
activities across the landscape. Maintenance of ecological integrity, the
function that encompasses all of the structural components and processes
in an aquatic and/or terrestrial ecosystem, might therefore be assessed
using a combination of HEP and HGM.

Index model development

Regardless of the approach taken to assess a study (HEP, HGM, or any
other index-based methodology), index models are predominantly
couched in terms of regional conditions and local system dynamics, and
therefore users beware — these models must be adjusted to capture local
conditions prior to their application outside their documented ranges. A
workshop setting seems to provide the most efficient and effective forum
to develop or modify/adapt index models. Under the direction of knowl-
edgeable facilitators, participants would familiarize themselves with the
evaluation process; review the study’s problems, opportunities and con-
straints; identify significant resources within the study boundaries;
develop lists of species, communities, and functions critical to the system;
associate and describe the physical settings integral to ecosystem integrity
and health; establish goals and objectives; and ultimately build new
models or modify existing models to meet their needs. Ideally, the devel-
opment of index models would involve a close linkage between scientists
and decision makers, in which the quantitative results of the index model
would inform decision makers and the public by characterizing the
response of ecological conditions under particular management regimes,
and support those decision makers in making choices that reflect desired
societal values, including issues of economics, politics, and culture. A
systematic approach to model development is recommended, where
drivers (water and land management) are tethered to stressors (e.g.,
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hydrologic alteration, exotic species introductions, etc.) that affect signifi-
cant components of the ecosystem, namely water, soils, habitat, and the
landscape context. The effects of change (i.e., degradation) on these com-
ponents would vary, and would potentially be quite diverse (e.g., altered
surface flow, fragmentation, loss of structural complexity, etc.). Ideally,
the model-building activity would include the following five tasks:

1. Compile all available information that can be used to characterize the
ecosystem(s) of concern.

2. Convene the expert panel in the workshop setting to examine this material
and generate a list of significant resources and common characteristics
(land cover classes, topography, hydrology, physical processes) of the
system that could be combined in a meaningful manner to “model” the
community. In the workshop, it is important to outline study goals and
objectives and then identify the desired model endpoints (e.g., outputs of
the model). It is also critical that participants identify the limiting factors
present in the project area relative to the model endpoints and habitat
requirements. The outcome of the workshop is a series of mathematical
formulas that can be divided into components or functions (e.g., hydrol-
ogy, water quality, vegetative structure, diversity, connectivity, distur-
bance, etc.) comprised of variables that are: (a) biologically, ecologically,
or functionally meaningful for the subject; (b) easily measured or esti-
mated; (c) able to have scores assigned for past and future conditions;

(d) related to an action that can be taken or a change that can occur;
(e) able to be influenced by planning and management actions; and
(f) independent from other variables in the model.

3. Develop field, GIS, and hydrology data collection protocols, and use these
strategies to collect all necessary data, as well as apply these data to the
model(s) in both the “reference” setting and on the proposed project area.

4. Present the model’s results to an E-Team and revise/recalibrate the model
based on their experiences, any additional and relevant regional data, and
application directives.

5. Submit the model to both internal ERDC-EL/District/E-Team review and
then request review from the original expert panel who participated in the
original workshop, as well as solicit review from independent regional
experts who were not included in the model development and application
process.

This process can take many years to complete, or can be simplified and
collapsed into short workshops dependent upon study application.



ERDC/EL SR-12-1 16

Basic index model application math

The math involved in the application of any index model is fairly straight-
forward and can be summarized as follows:

1. Baseline Analysis:
a. Calculate the means or mode for each variable data on a cover type (or
PWAA) basis.

Water Depth Data (cm) = 10, 10, 20, 20, 5, 0, 12, 8, 10, 5
Mean = 10

b. Normalize the mean/mode of the variables by locating their values on
the X-axis of the index curve, and solving for the index score on the Y-
axis (using rise/run). For example, if the mean water depth at Site X is
on average 10 cm, the value “10” is entered into the X-axis on the index
curve below (Figure 1), and the resultant index score (Y-axis) is
recorded (SI = 0.667).

Suitability Index
o
n

O C ;\ T T
0 10 20 30 40

Mean Water Depth (cm)

Figure 1. Example of an index curve.

c. For each cover type, plug the index scores into the overall index algo-
rithm and generate cover type indices. For example, assume that there
are two cover types associated with a marsh model (existing and newly
restored). Further assume that the variables have been measured and
normalized, and thus it is time to “plug” them into the index model(s):
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Single Formula Model
Indexmarst = {(Vouration X Vrrequency X VoeptHwarer) (73} X VyveLocity

= {(0.5X 0.5 X0.667)/3} X 0.5
= 0.275

INdEXRESTMARSH = {(VDURATION X VrreQUENcY X VDEPTHWATER) (1/3>} X VveLocrmy
= {(1.0X 1.0 X 0.667)1/3} X 1.0
= 0.874

If there are multiple life requisites in the model, then systematically
apply the normalized variable scores to each life requisite algorithm.

Multiple Formula Model
IndeximarsH = {(VDURATION X VEReqQuENCY X VDEPTHWATER) (1/3>} X VvELocrmy

= {(0.5X 0.5 X0.667)/3} X 0.5
= 0.275

INdEeX1RESTMARSH = {(VDURATION X VEReqQuENCY X VDEPTHWATER) (1/3>} X VvELocrmy

= {(1.0X 1.0 X 0.667)%/3} X 1.0
= 0.874

IndexamarsH = (Veanopy X Vpiversity) (2/2)
= (0.5 X0.5)¥2
= 0.5

IndexorestmarsH = (Vcanopy X Vbiversity) (1/2)
= (LOX 1.0)v/2
= 1.0

IndexamarsH = (Vcore X Vepge X Vpatchsize) (4/3)
= {(0.5 X 0.5 X 0.67)(1/3)}
= 0.55

IndexsrestmarsH = (Vcore X Vepce X Vparchsize) (1/3)
{(1.0x 1.0 X 0.67)3)}
0.874
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d. Calculate the relative area of each cover type associated with each life
requisite.!

Applicable Cover Types =

Cover Type Acres
Restored Marsh 50.0
Existing Marsh 100.0
TOTALS 150.0

Relative Area = Cover Type Area + Total Area

Relative
Cover Type Acres Area
Restored Marsh 50.0 0.333
Existing Marsh 100.0 0.667
TOTALS 150.0 1.00

e. Sum the weighted index scores to generate an overall index for the
model.2

Single Formula Model

Indexovera = {(IndexmarsH X RA) + (Indexrestmarst X RA)}
= {(0.275 X 0.667) + (0.874 X 0.333)}
=0.474

1 Relative Area (RA) is a mathematical process used to “weight” the various applicable cover types on
the basis of quantity. To derive the relative area of a model’s cover type for the study, the following
equation was utilized:

Relative Area = Cover Type Area
Total Area
where:

Cover Type Area = only those acres assigned to the cover type of interest
Total Area = the sum of the acres utilized in the model

2 HSIwmodel = . (Cover Type Index x RA)x

where :
CT Index = Results of the cover type index calculation

X = Number of cover types associated with the model
RA = Relative area of each cover type
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f.

In a multiple formula model, multiple weighted indices are generated
(per life requisite) and then combined in an additional algorithm to
generate an overall index.

Multiple Formula Model

Indexoverai = {(Index1 X Index2 X Indexs)(/3)}

Where:
Index1 = {(IndeXMARSH X RA) + (IndexrestmarsH X RA)}
={(0.275 X 0.667) + (0.874 X 0.333)}
=0.474
And where:
Indexz = {(Indexmarst X RA) + (IndexrestmarsH X RA)}
= {(0.55 X 0.667) + (0.874 X 0.333)}
=0.667
And where:
Indexs = {(Indexmarst X RA) + (IndexrestmarsH X RA)}
={(0.55 X 0.667) + (0.874 X 0.333)}
=0.658
Thus,

Indexoverai = {(Index1 X Index X Indexs)(/3)}
= {(0.474 X 0.667 X 0.658)(/3)}
=0.593

Multiply the overall index against the acres (i.e., cover type acres
associated with the model). The final results, referred to as Habitat
Units or HUs (Functional Capacity Units or FCUs), quantify the quality
and quantity of the modeled ecosystem at baseline (TYO).

Single Formula Model

Units = (Indexoveran X Acres)
= (0.474 X 150)
=71.1 units

Multiple Formula Model

Units = (Indexoveranl X Acres)
= (0.593 X 150)
= 88.95 units
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2. Without-project Analysis:
a. Repeat steps a—f above for each target year.
b. Annualize the outputs using the following formula:

Annualized Units =

ZCumuIative Units + Number of years in the life of the project

where:
Cumulative UnitS — Z(TQ _Tl)l(Alll —; A2|2) + (A2|1 —g Allz)
and where:
T: = First Target Year time interval
T> = Second Target Year time interval
A1 = Ecosystem area at beginning of T;
A> = Ecosystem area at end of T»
I: = Index score at beginning of T,
I2 = Index score at end of Ta.

3. Repeat the process for each proposed alternative (with-project analysis),
subtracting without-project annualized units from the with-project results
to generate net gains or losses per alternative.

4. Interpret and present the results (Table 3).

Table 3. Interpreting the results of an index assessment.

Index Score Interpretation

0.0 Non-functional or not suitable - the ecosystem is not functioning at a measurable level and will not recover
through natural processes

Above 0.0to 0.19 | Extremely low or very poorly functioning - the ecosystem processes and/or functions cannot be recovered
through natural processes

0.21t00.29 Low or poorly functioning system with good potential for rehabilitation or restoration

0.3100.39 Fair to moderate functioning capacity (again a good candidate for restoration and/or mitigation
compensation with action)

0.4100.49 Moderately functioning ecosystem

0.5t0 0.59 Moderately high functional capacity

0.6t00.79 High or good functional capacity (areas to be avoided, and/or their impacts minimized under impact
scenarios)

0.8t0 0.99 Very high or excellent functional capacity (again, these areas should be avoided under impact scenarios)

1.0 Indicates optimal conditions (functionally speaking)
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For those users interested in the derivation of the annualization formula, cumulative units are
computed by summing the area under a plot of units versus time. This is equivalent to mathematical
integration of the unit relationship over time, or

.
Cumulative _Units = J'U dt
0

ButU=AxI
where:
A = Area area
| = Quality index.

Also, over any time interval of length T (=T2 - T1) within which A and | either change linearly or not at
all, the values of A and | are given by:

A=A1+mat
I=l1+mat
where :
t =time

A1 = the area at the beginning of the time interval

I+ = the quality index at the beginning of the time interval
m1 = the rate of change of area with time

m2 = the rate of change of quality with time.

Thus,

U dt = [ (A +mg)(1, +m,t) dt

(S —

ct— 4 ot—p

T T T
Al dt+ [ mylt dt+ [ m,At dt+ [ mmyt® dt
0 0 0

2 2 3
ALT  + m I, T N m,AT N mm,T
2 2 3

Substitute the following equations for the slopes, m1 and ma2

ml:Az—Ai

into the above formula to generate the following:

]U dt=alT + BT AT (Lo WAT (A =AY, - 1T
0 2 2 3

Collecting terms, substituting (T2 -T1) for T, and simplifying yields:

Lo T AL+ALY . (AL+AL
!Udt_m Tl)K 3 H 6 ﬂ
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The 12-step HEP/HGM application strategy

Based on the USFWS's Ecological Service Manual series on HEP (USFWS
1980 a,b,c), and a series of protocols for HGM application developed by
ERDC-EL (Brinson 1993; Smith et al. 1995), 12 steps are involved in the
application of HEP or HGM when assessing an environmental project:

Build a multi-disciplinary evaluation team.

Define the project.

Map the site’s cover types or PWAASs.

Select, modify, and/or create index model(s).

Conduct a baseline inventory.

Perform data management and statistical analyses.
Calculate baseline conditions.

Set goals and objectives, and establish the assessment’s temporal scale.
Generate without-project conditions and calculate outputs.
10 Generate with-project conditions and calculate outputs.

11. Perform trade-offs.

12. Report the results of the analyses.

©ONOO MWD

The following sections describe these steps in further detail and discuss
their various applications to a planning study.

Step 1: Build a multi-disciplinary evaluation team

In HEP and HGM, an interagency, interdisciplinary team (E-Team/A-
Team) must be formed to lead both the model selection/development
phase of the project, and to establish the baseline and future conditions of
the site(s). Participants often include representatives from the USACE, the
U.S. Environmental Protection Agency (USEPA), the USFWS, the Natural
Resources Conservation Service (NRCS), state fish and game offices, and
other federal, state, and local governments, as well as tribes, as is deemed
necessary. The technical expertise necessary to support planning efforts
should include, but is not restricted to, representatives from botany, soils,
hydrology, and wildlife ecology disciplines. The team should also include
those individuals responsible for project design and management [i.e.,
engineers, project managers, NEPA (National Environmental Policy Act)
consultants, cost-share sponsors, university professors, etc.].
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Step 2: Define the project

Geographic location, project purpose, pre-settlement conditions, and the
overall restoration/mitigation/compensation approach should be assem-
bled to define the overall project. Identification and description of the
affected counties, watersheds, primary water sources, and topography are
particularly helpful. Artificial (man-made) structures should be described,
and transportation networks should be identified. The project evolution
and purpose should be addressed at this time (e.g., flood damage reduc-
tion, wetland restoration, mitigation, etc.). One might focus on the pre-
settlement conditions of the region, concentrating on the cultural,
ecological, and hydrological setting of the site. Ongoing problems to be
addressed by the proposed project should be described at this point as
well.

Step 3: Map the site

To evaluate the study site conditions, the area is divided into manageable
and homogenous sections and quantified in terms of hectares or acres.
This process is known as cover typing. A cover type in HEP (PWAA in
HGM) is a parcel of land (or water) that has similar physical, chemical,
and biological characteristics contained within its borders. Cover typing
includes defining the differences between vegetative covers, soils, and
hydrology (e.g., tall grass prairie, forested wetlands, shrub lands, lakes,
and streams, etc.), and clearly delineating these distinctions on a map
(preferably in a GIS). Once the team identifies the various vegetative
communities/systems on the site, and associates cover types with these
systems, maps are generated to fully document the location and size of
cover type patches within the study area (again, preferably in a GIS).

Step 4: Select, modify, and/or develop the index models

The model development and/or selection process can “make” or “break” a
study, and it is extremely important that the process focuses on the study’s
performance measures (i.e., success criteria), ecosystem incidence and
architecture, and model parameters directly contributing to the ecosystem
function. To do this, it has been suggested that teams select guild repre-
sentative models or develop comprehensive community indices rather
than focus on a series of independent species-based index models. A guild
representative is, by definition, an animal (or plant) that belongs to a
group of functionally similar species with comparable habitat
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requirements whose members interact strongly with one another. If
results indicate a decline in a guild representative’s habitat (or a decline in
the overall ecosystem’s health), it is assumed that associated flora and
fauna will be subject to the same decline in conditions, and the system as a
whole will degrade. Thus, index models should be selected as represen-
tative of identifiable guilds (or better yet, entire communities). In addition,
model selection should be based on sensitivity of the indices to the pro-
posed changes. Thus, identification of proposed actions and limiting fac-
tors within a model must be considered during the model selection and
development process.

The number of HSI models available has increased dramatically in the last
several years, and many now have MS Windows-based software and train-
ing to facilitate their application. More than 300 HSI models were initially
developed by the USFWS in conjunction with other Federal agencies,
including the USACE, to describe habitat quality for selected fish and
wildlife species in the HEP arena. USFWS Ecological Services Manual 103
describes more about the models (USFWS 1980c). Although they were
developed for assessing impacts of large water resource projects, their
utility and flexibility in other areas has been proven. These models can
also be accessed from the U.S. Geologic Survey National Wetlands
Research Center page: http://www.nwrc.usgs.gov/wdb/pub/hsi/hsiindex.ntm (Accessed
on 27 June 2007). In addition to those published by the USFWS, several
HSI models have been constructed and published in other formats
http://el.erdc.usace.army.mil/emrrp/emris/ (Accessed on 27 June 2007).

In HGM, Regional Guidebooks serve as the primary source of documen-
tation for each of the subclasses nationwide. Guidebooks include thorough
characterizations of the regional wetland’s subclass in terms of its geomor-
phic setting, water sources, hydrodynamics, vegetation, soil, and other
features that were taken into consideration during the classification
process. Classifying wetlands based on how they function narrows the
focus of attention to a specific type or subclass of wetland, the functions
that wetlands within the subclass are most likely to perform, and the
landscape/ecosystem factors that are most likely to influence how wet-
lands in the subclass function. This increases the accuracy of the assess-
ment, allows for repeatability, and reduces the time needed to conduct the
assessment. Unlike HSI models, FCI models for HGM subclasses are only
just emerging from the research arena. At this time, few HGM subclass
models have been published for distribution. ERDC-EL is leading a
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research effort under the Ecosystem Management and Restoration
Research Program (EMRRP) to develop HGM subclass models

(http://el.erdc.usace.army.mil /wetlands/ guidebooks.html, accessed on 27 June 2007).

Step 5: Conduct a baseline inventory

Baseline characterization or “inventorying” includes gathering data on
water quality, geochemistry, hydrology, fluvial geomorphology, substrate
conditions, flora, and fauna, and to the greatest extent possible, identifying
underlying stressors in the region. In particular, land-use activities,
physical habitat alterations, and invasive species should be identified. In
addition to the physical and chemical characteristics of the study area,
land ownership and regulatory jurisdictions play an important role in
determining opportunities for action. Much of this information is spatially
based, and can be developed and stored in a GIS. As part of the basic site
characterization, historical data on landscape-scale habitat conditions,
land-use characteristics, and ownership patterns should be collected as
well. A structured (yet flexible) sampling protocol with comprehensive
documentation is required to collect data, while assuring easy replication.
And, of course, an effort should be made to generate adequate sample sizes
with minimal variation.

Step 6: Perform data management and statistical analysis

Some limits to the each assessment’s data should be acknowledged in a
data management step. In some instances, variables are sampled
incorrectly or not measured at all in some settings, and extrapolations or
corrections must be made after sampling has been concluded. Often,
ground-truthing of cover type maps leads to data management actions
(i.e., some data might be discarded due to incompatibility with the new
classification). In those instances where data are discarded or absent,
extrapolations are often made on the basis of overall site means or water-
shed means. When data management problems arise, it is important to
consult with the team prior to data handling, so that solutions are devised
with their full knowledge and consent.

Step 7: Calculate baseline conditions

Once the baseline inventory is complete, the variable means/modes are
generated, then normalized with index curves, and finally weighted by
contributing relative areas. Next, an algorithm is used to combine these
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weighted values into an overall site HSI/FCI score that is then multiplied
by the baseline acreages to generate units. Refer to the section on “Basic
Index Model Application Math” for details surrounding these aspects of
the application process. The results (indices, acres, and units) of this step
are often presented in tabular displays or GIS maps.

Step 8: Set goals and objectives and establish the assessment’s temporal
scale

To measure an alternative’s success, the team must set goals and objec-
tives to capture the ecosystem return on investment. A goal by definition is
considered an “end” or a final purpose (USACE 2000). In ecosystem
restoration and mitigation activities, the goals are often focused on the
restoration of significant ecosystem(s) function, structure, and dynamic
processes that have been degraded. In impact studies, the goal is often to
minimize, avoid, and compensate for losses of ecosystem(s) function,
structure, and dynamic processes.

Obijectives are smaller (in scale) and more obtainable endpoints that
guantify the effectiveness of the proposed alternatives. Often objectives
focus on the outputs of the models — namely, the generation of set units,
indices, or acres on a specific schedule. One suggestion is to list the exist-
ing cover types/PWAAs and estimate both the desired lift in terms of
indices and desired amount of acreage change. Another suggestion is to
guantify the pre-settlement conditions across the system and set objectives
to meet this standard at some time in the future with action.

Given these goals and objectives, the team must designate a “Project Life”
in terms of years, and develop a series of Target Years (TYs) (think of these
as “snapshots in time”) for which both without- and with-project condi-
tions must be assessed. In HEP and HGM, there can be no less than three
TYs, and they are by definition:

e TYo—baseline
e TYi—first year of construction/restoration
e TYx— last year of project life or evaluation period.
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Between TY; and TYx, it is not uncommon for the team to add additional
TYs to capture changes in vegetative cover and structure or other
parameters resulting from anticipated impacts or proposed designs.!

Step 9: Generate without-project conditions and calculate the outputs

No single element is more critical to the planning process than predicting
the most likely future condition(s) anticipated if no action is undertaken
(aka the “without-project” condition). The process of developing these
predictions (i.e., forecasting), is undertaken to identify patterns in natural
systems and human behavior, and to discover relationships among vari-
ables and systems, so that the timing, nature, and magnitude of change in
future conditions can be estimated. Though many forecasting methods can
be used in an HEP or HGM assessment, a judgment-based method (sup-
ported by the scientific and professional expertise of the evaluation team)
is often relied upon to forecast the site’s future conditions.

Once changes in variable means/modes have been predicted, the values
are again normalized with the index curves on a TY-by-TY basis. These 0-1
scores are then weighted by contributing relative areas and applied to the
algorithm to generate the overall site HSI/FCI score for each TY. Next, this
index is multiplied by the acreages (per TY) to generate units, which in
turn are summed across all TYs to generate cumulative outputs over the
life of the project. Finally, the cumulative units are annualized (again over
the life of the project), in order to display and compare costs of the “No
Action” plan with environmental repercussions (i.e., positive or negative
annualized outputs). Refer to the section on “Basic Index Model Applica-
tion Math” for details surrounding the aspects of this application process.
The results of this step (i.e., cumulative and annualized units) are often
presented in line graphs, tabular displays, and GIS maps.

Step 10: Generate with-project conditions and calculate the outputs

Identifying problems, opportunities, constraints, baseline conditions, and
the without-project scenario leads the evaluation team into the plan
formulation process, wherein scenarios are developed to address the

1 The authors wish to offer a precautionary note - the selection of too few TYs can result in a coarse
analysis insensitive to key ecological/physical changes in the environment. The selection of too many
TYs can lead to excessive data handling, often with no return on investment. Five TYs spread over the
course of 50 years offers a reasonable expectation of return for the level of data analysis and
management required.
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goals and objectives efficiently. Some alternatives are dropped if their
approaches are too costly, if their undertaking or rationales are incon-
gruous with the overall study concept, if their designs are impossible to
achieve due to conflicting relationships, or if the results are thought to be
ecologically unproductive. As in the without-project setting, the team
generates a list of general trends for the overall study — incorporating
changes in hydrology, biodiversity, connectivity, disturbance, water
quality, biochemistry, topography, etc. into projected variable trends on a
TY-by-TY basis. At this point, various construction and operation/
maintenance activities should be discussed in great detail — the outcomes
of each action must be quantified and incorporated into the forecasting
effort. Annualized outputs are generated in the same fashion as the
without-project scenario. The net change in annualized units determines
each alternative’s productivity (i.e., with — without = net change). Once
again, the results (i.e., cumulative, annualized, and net gains/losses), are
presented in line graphs, tabular displays, and GIS maps.

Step 11: Perform trade-offs

In instances where multiple indices are used to assess ecosystem change,
the comparison of alternative productivity is concluded with the ranking
and combination of model outputs. These rankings (i.e., “trade-offs”) can
be as simple, or as complex, as necessary to afford the highest level of
accounting. In a simple application, trade-offs are frequently based on
professional judgments made by the team (i.e., the team trades off model
contributions based on their own accumulated technical expertise, general
experience, and specific knowledge of the study area). In the overall
scheme of project design, trade-offs serve as prisms to concentrate atten-
tion on those changes that will impact the area’s significant resources.
Determining “value” is a somewhat subjective exercise in the assessment
process, but HEP and HGM provide avenues of documentation and justi-
fication necessary to support decisions in this arena.

Step 12: Report the results of the analyses

The success of any ecosystem assessment lies in the ability to communi-
cate assessment strategies and findings to the public. Underlying the HEP
and HGM processes is the concept of “repeatability.” To assure that the
assessments are reasonable and reliable, the reader should be able to
follow the descriptions of approach and applications presented, and repeat
the analyses just as the team did. To assure the repeatability aspects of the
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assessments, it behooves the team to document, to the fullest extent, the
evaluation in its entirety. Most often this is done through an assessment
report medium. Typically, depending on the type of planning effort under-
taken, five or more chapters are provided in every assessment report:
Introduction, Methods, Results, Trade-offs, and Summary/Conclusions.
In addition, the report typically carries a Literature Cited section and an
appendix documenting the models used in the assessment. Further
reporting of the assessment results can include (but is not limited to) the
production of interactive graphics (maps, graphs, tables, etc.) that visually
depict the conditions (both without- and with-project) of the study area
under evaluation. In HEP and HGM, it is important to document the
results in terms of units, quality (i.e., indices), and quantity (acres). In
addition, any factors that significantly affected the outcome of the study
(e.g., minutes of team meetings, data extrapolations, etc.) should be
documented, either in the report itself, or in an appendix attached to the
report.
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3 HEAT Modules

The sheer number of calculations necessary to conduct a HEP or HGM
evaluation in a study necessitates the use of automated systems to com-
plete the assessments in a timely manner. ERDC-EL has developed
HEAT — Habitat Evaluation and Assessment Tools to address this
need. Currently comprised of two evaluation modules (i.e., EXHEP:
EXpert Habitat Evaluation Procedures and EXHGM: EXpert
Hydrogeormorphic Approach to Wetland Assessments), the
system provides a fully automated interface to facilitate simultaneous HEP
and HGM assessments. The basic HEAT architecture is described in this
chapter, and a discussion of its application to various studies follows
immediately thereafter. The chapter concludes with the basic system
requirements and installation instructions.

Introduction to EXHEP and EXHGM

EXHEP and EXHGM are Microsoft Access® 2003-2007 software
modules developed by ERDC-EL to automate standard HEP and HGM
calculations in an attempt to facilitate large-scale ecological assessments
efficiently and effectively. EXHEP and EXHGM use Microsoft Windows-
compatible programming to: (1) solve complex mathematical calculations
quickly, and (2) provide a highly intuitive, visual interface to facilitate
communication between the system and the user. As with any sophisti-
cated mathematical evaluation, a well-tested, efficiently written, standard
software package is a critical tool that saves time, and improves the reli-
ability and repeatability of the results. However, these modules cannot
replace a sound understanding of the conceptual basis of HEP and HGM,
or their application to the decision-making process. EXHEP and
EXHGM should not be viewed as the end-all means to providing the only
predictive environmental response to project development. Rather, the
modules should be viewed as tools that can provide rational, supportable,
focused, and traceable evaluations of environmental effects.

Module capabilities

The EXHEP and EXHGM modules were designed to process large quan-
tities of data quickly and efficiently, handling a large number of index
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models simultaneously. Each model can incorporate any number of cover
types (or PWAAS). Each model can include any number of variables, and
the user can incorporate as many components or functions into each
model as demanded. These capabilities support the examination of com-
plex studies with large numbers of permutations. In some studies, it is not
unusual to evaluate 10 to 15 index models (with more than 25 cover types)
in an attempt to describe complex interdependencies (i.e., interrelation-
ships) within the ecosystem. The large number of tedious mathematical
calculations necessary to compute HEP and HGM at this level requires a
powerful tool to evaluate environmental output. EXHEP and EXHGM,
enhanced by their abilities to communicate these activities in an organized
fashion, can quickly accomplish this task. The number of permutations,
processing speed, and program performances are limited only by the
capacity of the user’s hardware, where data storage becomes the limiting
factor.

The EXHEP and EXHGM modules allow users to evaluate a large num-
ber of projected changes (future conditions) across numerous years for
each alternative design. The modules allow users to assign Future Factors
(FFs) to the variables with the index models for each year considered
across the life of the project (i.e., each TY). This capability allows users to
manage forecasts across the long-term planning horizon. Again, the num-
ber of permutations is limited only by computer storage capacity. EXHEP
evaluates any species or community HSI model. In most instances, a
species or community can be described based upon its single cover type
dependence. A standard HEP software package must complete these
computations, regardless of whether the model utilizes a single cover type
or multiple cover types. EXHEP can be used to calculate suitability for
any single or multiple cover type models whether they are single- or multi-
formula models.! EXHGM evaluates any FCI-based model. In most
instances, a wetland cannot be described using a single PWAA and a
standard HGM software package must complete these computations,

1 Single formula models by definition are based on the existence of a single life requisite requirement,
and thus a single index formula is used to depict the relationship between quality and carrying capacity
for the site. Multi-formula models employ more than one index formula to assess the suitability of the
habitat for a species or a community. If an ecosystem’s integrity is limited by the existence of more
than one life requisite (aka components such as food, cover, hydrology biodiversity, connectivity, water
quality, biogeochemistry, etc.), and the quality of the site is dependent on a minimal level of each
component, then the model is considered a “Life Requisite” model in HEP. To calculate the overall HSI
for any Life Requisite Model in HEP, the value of a Life Requisite Suitability Index (LRSI) must be
derived for each component in the model - a process requiring the user to calculate multiple indices
and then combine these in a second algorithm. This multi-formula processing has led to the name
“Multiple Formula Model” in EXHEP.
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regardless of whether the model utilizes a single PWAA or multiple
PWAAs. EXHGM can be used to calculate suitability for any single or
multiple PWAA model, whether the wetlands functionality is based on one
or more multi-faceted functions.

The HEAT modules are capable of reevaluating index models as the user
adapts previously created alternative designs to fit new situations. It is not
necessary to reinvent indices, cover type interdependencies, or life
requisite interrelationships once a standard evaluation configuration has
been created. The modules allow access to previously created configura-
tions and introduce change (e.g., adding field data, future factors, TYs,
indices, cover types, acreages, etc.). This capability supports the software’s
utilization in a wide range of agency activities over the long term. For
example, an alternative design developed to evaluate project impacts for a
stream restoration study in the past can be adapted to evaluate stream
restoration projects throughout the region in the future. By simply altering
the cover type composition of a previously developed EXHEP/EXHGM
datafile, the software can characterize and assess for regional variations,
and quickly quantify impacts and/or benefits resulting from these
changes. Thus, as projects are funded or evolve, these assessments can be
easily implemented with little effort devoted to modeling “setup” in the
HEAT system.

HEAT has a series of automated utilities designed to make the HEP and
HGM processes more user-friendly. HEAT is programmed to produce
pre-designed database reports, but supports the export of these reports for
user customization. If a report must be adapted to meet the needs of
several different audiences (e.g., construction crews, environmental
compliance agencies, administrative boards, decision-making teams, etc.),
these products can be quickly exported and redesigned to display out-
comes in a meaningful manner to suit the occasion. This feature ensures
rapid reportability and supports decision-making at all levels.

HEAT can also generate result tables documenting the outcome of each
alternative design in a clear, concise manner. These database tables
(generated in Microsoft Access 2003-2007 and exported to Microsoft
Excel®2003-2007 format) can be directly embedded or linked to
Microsoft Windows-compatible word processing packages (Figure 2).
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RESULTS

Table 1 below provides a comprehensive
review of the current baseline conditions and
contrasts these to the effects of Design A1 on|
the critical species found within the area.

Baseline Basdine DesignA1 DesignAl

Table 1: Results of the environmental impacts for
Mill Creek if Design A1 is implimented.

Figure 2. Linking HEAT products to reports.

If files are linked to a document, alterations in the HEAT datafiles are
automatically transferred to the word processing document, reducing the
effort and time spent updating documents during “what-if” alternative
design analysis.

Throughout the analysis process, HEAT offers comprehensive help
windows and messages to produce a user-friendly atmosphere. For
instance, HEAT provides online syntax assistance to users via interactive
information windows, demonstrations, and
equation testing buttons. These interfaces, in
particular, help users develop models effectively Good Job! Syntax is calculatable.
in the setup process. HEAT also provides online
messages throughout the evaluation process via
pop-up messages and standard Microsoft
Windows status bars at the bottom of the computer screen. These features
“prompt” users to complete activities following a specific protocol and
provide critical information concerning data entry processes at pivotal
moments throughout the interactive process. Furthermore, HEAT
provides pop-up windows that display the status of automated processes
(i.e., time-elapsed displays and record-counting devices) to keep users
apprised of the evaluation’s progress. These innovations create a

Equation Syntax Check OK x|

0K
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user-friendly environment for index model setup and provide insight into
model analysis.

System requirements

HEAT was developed for a personal computer with a 486 (or better)
processor. Calculation times vary based upon file size. At least 4 MB of
random access memory (RAM) are needed for installation and operation.
Hard drive space requirements (necessary for file storage and processing)
will be dependent on the size and scope of the analysis required. Large
files may require over 8 MB of hard disc storage. A video graphics adapter
(VGA) monitor (or better) with 256 color graphics capabilities and a laser
or ink jet printer with at least 300 dots per inch (dpi) resolution are also
required. HEAT's database and user interface were developed in
Microsoft Access 2003-2007; therefore, HEAT requires that this software
package be installed on the computer. HEAT can accept data from many
Microsoft® Windows-compatible software packages (e.g., Microsoft Excel
2003-2007, Microsoft Access 2003-2007, Lotus® 123, Corel's® Quatro Pro
6.0+, etc.). HEAT will export data to Microsoft Excel 2003 spreadsheets
and Lotus 123 spreadsheets (*.wkl and *.wk2 versions). HEAT was
developed to run under a Microsoft Windows® ‘98 or better operating
system.

Software installation

HEAT is distributed on an installation CD.! This CD can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-
Copes@usace.army.mil).The program can be installed on more than one
computer, in any directory.? To successfully install HEAT, insert the
installation disk into the CD drive. The installation program will start
automatically.3 Restart the computer after this process is complete prior to
running the HEAT software.

1 The user must have Administrator permissions/access for the computer being used in order to install
the HEAT software.

2 The HEAT program and associated datafiles must be installed and stored locally on the hard drive -
network installation and operation have proven unsuccessful to date.

3 If the Install Shield does not begin immediately, left-click on the Start button. Move the cursor up to the
Run listing. Select the CD drive and find Setup.exe. Double-click on the file and allow the installation
process to complete itself.
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System overview

The entire HEAT system has been assembled in two Microsoft Access
2003-2007 databases: the analysis engine (USACE_HEAT.mdb) and
the datafile (datafile.mdb). Three separate processes are performed by
the system: model setup and data input, mathematical processing, and
reporting outputs. To complete an analysis using HEAT, provide the
following data:

Index models

Variables and methods of data collection

Project life span and TYs of interest

Baseline and design acreages per TY

Ecosystem quality for baseline and future conditions across the time
intervals.

ok b=

If quality data are generated in a Microsoft Windows-compatible appli-
cation (e.g., Microsoft Excel, Microsoft Access, Lotus 123, Corel’s Quatro
Pro, etc.), the data can be imported into HEAT's data entry screens early
in the process. The mathematical processor combines these inputs and
generates the baseline and development output values for each model. The
results are reported using a customized report generator built into the
HEAT program. HEAT also provides an option to save tabular results to
Microsoft Excel spreadsheets, allowing findings of the analysis to be
reported in a professional context.

The remaining chapters offer step-by-step protocols to complete HEP and
HGM analyses using the HEAT modules. Exercises have been provided to
instruct users in the system’s capabilities. Appendix D contains a sug-
gested naming convention protocol to support development of a standard-
ized and easily understood approach to model building in HEAT.
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4 Getting Started

This chapter is dedicated primarily to the basic functions of the HEAT
software and the interfaces encountered upon entering and moving within
the software. Primary buttons on the system’s main interface are defined,
and suggestions regarding file management and logistics are provided.

Starting the program

To begin an analysis using HEAT, use the mouse to click on the Start
button in the bottom left-hand corner of the screen. Move the cursor up to
the All Programs option and scroll the menu to HEAT-Habitat
Evaluation and Assessment Tools. Hold down the mouse button, and
move across to HEAT and click on this option. HEAT will now ask for a
datafile name and location (Figure 3).

Select a datafile

Lookin: | Datafiles ~| e®EckEr
|5 My Recent Documents

‘_2’3 @i‘___Desktop

My Recent j hy Dacuments
Documents ¥ My Computer
= S 3% Floppy (4)
L5 < Local Disk (C3)
Deskiop I3 Program Files
=3 HEAT-Hahitat Evaluation and Assessment Too
\ Datatiles
~ g Files (D)
Wy Documents = Swrap (E)
= Ramowvable Disk (F)
_‘L:-g ,_,p LISACEHEATORTT104 (G
= =% KellysD on 13416496 126" (K)
My L “ Tisa's D on "134.164.100.43' (T)
=5 22 ibepsl con 134164100127 (V)
‘J ibeps? d on "134.164.100.42' (W) |
MyN;t-:\rDrk 2 ibeps3con 134164100169 (<)

Placas a2 ibepsd d on "134.164.96.127' v ] Open |
Q Shared Docurments —LJ Gari
=3 My Documents

& Wy Metwork Places
= Kelly

Figure 3. Datafile selection entry screen - blank datafile location.
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If working on a new project (with a new index model), model specifics and

initial “baseline” site conditions must be entered into a blank datafile.
Once users have installed the HEAT program, the blank datafile can be
viewed/accessed from the following path:

e Program Files/HEAT-Habitat Evaluation and Assessment
Tools/Datafiles/Blank Datafile.mdb.

Move through the paths in the Look in: window to guide HEAT to the
location of the blank datafile. Select Datafile.mdb in the File Name:

window and press Open to begin (Figure 4).

13l Blank Datafle. mdb

e
oy Recent
Documents

Desktop
My Documents
-

Wy Computer

£

-

Logkin: | Datafiles |

& @ ek E-

tly Metwork

Dlaces |Blank Dataiile.mdb

File name:

Files of type: |Databases *rnclh)

| Openas read-only

ﬂ Open |
ﬂ Cancel

Figure 4. Datafile selection entry screen - selection of the blank datafile.

HEAT will attach the empty datafile to the
HEAT analysis engine as soon as this selection
is made. A loading message on the bottom of
the screen will indicate the status of the
attachment process. It is imperative that all
datafiles be opened in this manner. If a datafile

USER’S NOTE:

You must attach a datafile to continue. If
you choose to click the “Cancel” button
here, HEAT will stop all actions, close,
and return you to your desktop.

is opened without the HEAT analysis engine, a database window will
open, but the interface screens will be inaccessible (Figure 5).
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2 Microsoft Access

™ Datafile : Database
Goren BDeson mtiew | K % EM
Cbpcts B 1ST_FF_Find_HSI_SM

B ST_FF_And_HSLSM_copy
B 1ST_FF_Fnd_HSI_SM_Design

@ tST_FF_Fnal_HSI_SM Design_copy
M tST_FF_HSI

@ ST_FF_HSl_copy

@ ST_FF_H51_Design

Figure 5. Opening a datafile incorrectly.

If this happens, close MS Access and return to the directions above to start
the HEAT engine correctly.

If HEAT has been used to develop a model or project datafile in the past,
users can quickly and easily review or alter a previous file for a new study.
Often, this situation occurs when a previously developed datafile is a good
starting point for project re-assessment. Select both the relevant path in
the Look in: window and the name of the previously saved datafile in the
File Name: window of the screen provided (Figure 6).
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Select a datafile
Lok in: | ‘-3 EXHEP Files - e« ® ek EE-

@ b_eagle.mdb
¥l Omaha HEF Models.mdb

History 2] GHEl.mdb

[
&

My Documents

File name: IEImaha HEP tadels.mdb j Open

Files of type: I Databazes [* mdh] j Cancel

[ Open az read-only

i

Figure 6. Selecting a previously created datafile.

Special instructions for new MS Access 2007 users

If an attempt is made to open HEAT with MS Access 2007 and a blank
screen appears (Figure 7), added security in the new MS Access 2007

software requires that users first identify the HEAT program as a “trusted
location” on their system.

l!_;_a} ‘:: B APAET AT ot | 1

Figure 7. For first-time MS Access 2007 users, a blank screen will appear upon
opening HEAT, indicating a security warning and lack of “trusted location”
designation.

rstag, [w b 2057 |3 M S, | bbb | ) tokibrdina, [ T T =
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To complete this step, close HEAT and simply re-open MS Access 2007.
Click first on the MS Office 2007 button, and then on the o
Access Options button in the bottom right-hand corner of .__Ey’
the screen to open the Access Options Screen. Click on the

Trust Center option in the Table of Contents (left-hand side), and then
click on the Trust Center Settings button (Figure 8).

Access Options

Popul
opular @ Help keep your documents safe and your computer secure and healthy.

Current Database

Datashest Protecting your privacy
Object Designers Microsoft cares about your privacy. For more information about how Microsoft Office Access helps to protect your privacy,
please see the privacy statements.
Proofing . .
Show the Microsoft Office Access privacy statement
Advanced Microsoft Office Online privacy statement
Customer Experience Improvement Program
Customize
Add-ins Security & more

Trust Center Learn more about protecting your privacy and security from Microsoft Office Online,

Microsoft Windows Security Center
Microsoft Trustworthy Computing

Resources

Microsoft Office Access Trust Center

The Trust Center contains security and privacy settings. These settings help keep your computer =
secure. We recommend that you do not change these settings. Trust Center Settings...

[ OK 1 [ Cancel

Figure 8. Setting HEAT as a “trusted location” in MS Access 2007 - Step 1.

Now click the Add new location and browse to the HEAT folder on the
C: drive (path = C:\Program Files\HEAT-Habitat Evaluation and
Assessment Tools) and click “OK” (Figure 9).
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Trust Center

]
E3

Trusted Publishers

|"Tlusled Locations_'|
Add-ins
Macro Settings
Message Bar

Privacy Options

Trusted Locations

Warning: All these locations are treated as trusted sources for opening files. If you change or add a location, make sure that
the new location is secure,

Path Description Date Modified
User Locations
C:h\...ram Files\Microsoft Office\Officel VACCWIZ\ Access default location: Wizard Databases

Policy Locations

Microsoft Office Trusted Location

Warning: This location will be treated as a trusted source for opening files. If you
change or add a location, make sure that the new location is secure,
Path:

|C:\Program Files\HEAT-Habitat Evaluation and Assessment Tools |

Browse...

iSubfolders of this location are also trusted:
Description:

Date and Time Created: 3/4/2010 10:50 AM

I_ OK ] [ Cancel

Path: C\Program Files\Microsoft Office\Officel 2 ACCWIZ,
Description: Access default location: Wizard Databases

Date Modified:
5ub Folders: Disallowed

Add new location... ] ]‘ Remove ] [ Modify...

|:| Allow Trusted Locations on my network [not recommended)
[] Disable all Trusted Locations. Only files signed by Trusted Publishers wi

[ OK ] [ Cancel

Figure 9. Setting HEAT as a “trusted location” in MS Access 2007 - Step 2.

The HEAT folder will be added as a trusted location. Close MS Access
2007 and use the steps described previously in the “Starting the Program”
section above to proceed.

HEAT’s primary interface

Once a datafile has been located and its tables have been attached to the
HEAT analysis engine, HEAT’s primary interface is opened (Figure 10).
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Choose Tool

EXpert Habitat HEAT -
Evaluation Procedures Habitat Evaluation

EXHEP and Assessment

Tools

bl

EXpert Hydrogeomorphic [l A% L

Approach to Wetland of Engineers
Assessments Engineer Research and

Development Center
l E E Environmental Laboratory
EXHGM ¥icksburg, MS

Figure 10. HEAT's primary interface.

The primary interface allows users to choose between the available envi-
ronmental evaluation modules within its toolbox. At this time, EXHEP:
EXpert Evaluation Procedures and EXpert HydroGeoMorphic
Approach to Wetland Assessments are available. Potential research
could lead to module additions in the near future. If conducting a HEP
analysis, click on the EXHEP button now. If conducting an HGM analysis,
click on the EXHGM button now. If planning to conduct both a HEP and
an HGM analysis, choose either button. Once that assessment has been
completed, return to this screen and move into the second technique’s
module.

EXHEP and EXHGM interfaces

Once the EXHEP button has been selected on the HEAT screen, the
primary EXHEP interface is opened (Figure 11).
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Datafile Identity B
£ oGRS Interactive Selection Menu

EXHEP Datafilel.mdb D:\-kelly2\A_Planner\EXHEP\manual\Chapters\--Master Document...

EXpert Habitat Evaluation Procedures

Single Formula Models 1. Enter Project Methods

“ 2. Enter Model Descriptions

3. Define Cover Types and Baseline Acres

Multiple Formula Models
s | R |
! Analysis Reports

Exit
EXHEP

Single Formula Model Setup
Warking Single Formula Model

il WWorkin ultiple Formula Model

Enter descriptions about the project methodol

Working
Model
Identification Field Instruction Window

Figure 11. EXHEP’s primary interface.

This main interface was designed to promote quick and easy access to
pertinent information. This EXHEP primary interface contains the
following functions:

Datafile Identity Bar. At the top of the window, the path and filename
of the datafile currently in use are shown.

Activity Buttons. Use these buttons, along the left-hand side of the
screen, to set up models, run analyses, and generate reports. Clicking on
these buttons provides additional options that are activated and displayed
to the right, in the Selection Menu.

Selection Menu. This interactive menu provides detailed functions and
configuration options related to the activity buttons. The menu options
change as users click on different activity buttons to the left, and this is
where users also access many of the software’s key functions. To select an
option from this menu, highlight the option and double-click.

Working Model Identification Field. This area, just below the
Activity Buttons and Selection Menu, displays information about the
evaluation’s progress and system status.
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Instruction Window. At the bottom of the screen, this text box clarifies
actions that need to be executed in conjunction with functions that have
been selected.

The EXHGM primary interface looks very similar to the EXHEP
interface, although some minor variations can be found (Figure 12).

Datafile Identity Bar

Interactive Selection Menu
EXHGM Datafilel.mdb D:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docunffen...

IEI EXpert Hydrogeomorphic Approach te Wetland Assessment

3. Define Partial Wetland Assessment Areas

4. Define Variables
Buttons {,
Exit

Oﬂm Activities EXHEP

Enter descriptions about the project methodology and assumptions.
Working

Model !
Identification Field Instruction Window

Figure 12. EXHGM'’s primary interface.

Other activities button

A series of file maintenance actions have been developed for the HEAT
modules and stored under the Other Activities button on the primary
interface. Options to save datafiles, compact datafiles, clear the database,
and open new datafiles are all activated by this button. Below, these
actions are described in greater detail (Figure 13).
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/ Double-Click This Option Now

Single Formula Models Rollback Current Datafile

Use Another Datafile

Compact Current Datafile

Clear Database Information
Multiple Formula Models

Analysis Reports

Setup Reports
Other Activities
Other Activities
‘Working Single Formula Model:

‘Working Multiple Formula Maodel

Rollback feature

EXHEP Datafile1.mdb D:\~kelly2\AJPlanner\EXHEP\manual\Chapters\~Master Document...

EXj.ert Habitat Evaluation Procedures

m Save Datafile Under New Name

Rollback

Figure 13. Rolling back to the original datafile.

The first option (Rollback Current Datafile) is a global erasing action

that should be used only if every action taken
since the datafile was opened is incorrect, and
users want to start anew from the beginning of
the session. This action is irreversible, but
allows users to return to the previous file’s
information when extensive errors are made
during the session. For example, if a user

USER’S NOTE:

The Rollback Feature is re-set upon HEAT
software shutdown. If you realize you
have been working in the wrong file, DO
NOT close the HEAT software. Proceed
directly to the Other Activities Screen,
and click on Rollback Current Datafile.

mistakenly selects the wrong datafile, and proceeds to make changes to the
database without realizing the error, double-clicking on this option will

return the database to its original content.

Saving datafiles

HEAT was designed with flexibility in mind.
Each time users move between data entry
screens and the primary directive screens (i.e.,

USER’S NOTE:

Save files prior to alteration - unless you
intend to overwrite existing information.

primary interface, model entry interface, acres entry interface, etc.),
Microsoft Access 2003-2007 automatically saves the datafile. The newest
version of a datafile can be quickly and easily saved under another name.
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By utilizing the “Save As” opportunity prior to alteration, quality control
can be assured (data are not overwritten or lost) and datafile/project
library organization and maintenance can be improved. To save the
datafile under a new filename, click on the Other Activities button on
the primary interface and then double-click the Save Datafile Under
New Name option in the list of tasks offered in the window (Figure 14).

/ Double-Cl ick This Option Now

EXHEP Datafilel.mdb D:\~kelly2\A_Bfanner\EXHEP\manual\Chapters\~Master Document...

EXpert Habitat Evaluation Procedures

Single Formula Models fack Current Datafile

Save Datafile Under New Name

Use Another Datafile

Analysis Reports Compact Current Datafile
Clear Database Information

Setup Run

Multiple Formula Models
Setup Run

Analysis Reports

Setup Reports
Other Activities
Working Single Formula Model:
, , L
‘Working Multiple Formula Model:

Saves the current datafile under a new name.

Other Activities

Figure 14. Saving datafiles under new names.

HEAT provides a warning that an irreversible change to the original
datafile is about to occur (Figure 15). Click the Datafile Control
Checkbox to proceed with this file after the saving process.
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Click Save Icon to Proceed

Save Datafile

It WARNING !! ! WARNING ! 1 warNING @ 1 warning t | Click Close
Icon to
Selecting or entering an existing datafile will Cancel and
overwrite the existing file without warning! Close

" ¥ To make the new datafile the "acting” datafile after the save. check here. |

Datafile Control Checkbox

Figure 15. Overwrite warning in the Save Datafile screen.

Click the Save button in the upper left-hand corner to proceed.
HEAT provides a new parameters screen (Save datafile as) to

assist in the assig
(Figure 16).

nment of the new datafile’s name and path

Save datafile as

e
My Recent
Documents

(" l}
Desktop
My Documents
58
My Computer
<
Wy Network.
Places

Select Directory to
Store Datafile In Here

Save in: I\_J Marsh ‘Wren Tab Files & Fieldkit - &F Ev

HDatafle 1. mdb
@\Dataflez. mdb
#H)Datafle3. mdb
H]Catafled. mdo
HDatafiles, mdb
H)Datafles. mdb
HCatafle7. mdo
HDatafles. mdb
#)Datafle.mdb

[#]Master Marsh Wren.mdb

File name: Alternative 1| LI Save |
Saves type: {Dalabases (*mdh) LI Cancel

\Type in new datafile name here
(Do not provide an extension!!!

Figure 16. Save datafile as entry screen.
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Identify the storage location via the Save in: window at the top of the
interface; provide a new name! for the datafile in the File name: window;
and press Save. HEAT will close the current

datafile and then open the new datafile. The Process Complete

status bar (at the bottom of the screen) reports Successfully saved and attached new datafile,
the progress of the table attachment once this

selection is made. As soon as this process is

completed, HEAT will provide a pop-up window
indicating the system is ready to proceed. Click OK, and HEAT will return
to the primary interface.

If users choose to ignore the Datafile Control Checkbox
(i.e., they simply wish to save the file as a “spare” copy for -
backup purposes), continue by clicking the Save button in the
upper left-hand corner of the Save Datafile screen. HEAT

provides the same parameters screen described in Figure 16. Select the
storage location; provide a new name; and press Save. HEAT will save
the file and return to the Save Datafile screen. Click on the Close button
to complete the process.

Users who do not wish to proceed with this saving process can

click the Close button in the upper right-hand corner of the B
Overwrite Warning Screen. This cancels the action and

returns the user to the primary interface (Figure 15 above).

Exchanging datafiles

To switch to another datafile, click on the Other Activities button and
double-click on the Use Another Datafile option (Figure 17).

1]t is not necessary to provide an extension for the datafile in the File name: - MS Access pre-determines
the extension and assigns an *.mdb to the file name provided.
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/ Double-Click This Option Now

o

EXHEP Datafilel.mdb D:\~kelly2\A J#lanner\EXHEP\manual\Chapters\--Master Document...

- EXpert Habitat Evaluation Procedures

Single Formula Models ofJlback Current Datafile

Setup Run Sdve Datafile Under New Name
Use Another Datafile
Analysis Reports Compact Current Datafile

Clear Database Information

Multiple Formula Models

Setup Run
Analysis Reports
Setup Reports
Other Activities

Other Activities

Opens a previously saved datafile. . . .
There is no need to save the current datafile before opening a new one . . .
DATA IS CONTINUALLY SAVED FOR YOU!

Figure 17. Selecting another datafile.

HEAT provides a new parameters screen (Select a datafile) to assist in
identifying the new datafile’s name and path (Figure 18).

Select a datafile 7 x|

Lack ire | =3 Datafiles j L] i Ed-
Higtory
m Desktop
5y My Documents
@. My Computer
=4 312 Flappy (&)
= CIC)
g2 DATA (D)
[ Program Files
[Z] Erwironmental Programs
[ Hahitat Evaluation and Aszessment To
D atafil=s
) Audin CO [E:)
=) Remaovable Disk [F:)

=2 Cud's C drive on 'Cydrowe’ [G:) j Open I

=2 Amy's C on Amylee’ [H:]

% Tiza's [ ok 'Tizawebb' (1] j' Lancel |

=2 trackit on ‘Elpczup' (T:)
o My MNetwork, Places i

Figure 18. Select a datafile entry screen.
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Select the path for the new datafile in the Look in: window, the name of
the previously saved datafile in the File name: window, and press Open.
HEAT will close the current datafile and then open the new datafile. The
status bar (on the bottom of the screen) reports the progress of the table
attachment once this selection is made. As soon as this attachment is
completed, HEAT will return to the primary interface. At the top of the
screen, the Datafile Identity Bar will show the new path and filename of
the datafile selected (Figure 19).

Datafile Identification Change

EXHEP Master Marsh Wren.mdb  D:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master ...

EXpent Habitat Evaluation Procedures

Single Formula Models Rollback Current Datafile

Setup Run Save Datafile Under New Name
Use Another Datafile
Analysis Reports Compact Current Datafile

Clear Database Information

=]

Multiple Formula Models

Setup Run
Amnalysis Reports

Setup Reports
Other Activities
Working Single Formula Model
Working Multiple Formula Model
Opens a previously saved datafile. . . .

There is no need to save the current datafile before opening a new one _ _ .

DATA IS CONTINUALLY SAVED FOR YOU!

Figure 19. New datafile identification in the primary interface.

Compacting the current datafile

To build a datafile for an ongoing study, the file will expand incrementally
to capture change. If data or objects are deleted in the HEAT software, the
database can become fragmented and use disk space inefficiently. Com-
pacting the datafile generates a copy of the file and rearranges how the file
is stored on a disk. Thus, “compacting” optimizes software performance
and reduces storage space demands for ongoing projects. A datafile can be
directly compacted from within the HEAT software by double-clicking the
Compact Current Datafile option (Figure 20).
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/Double—Click This Option Now

EXHEP Master Marsh Wren.mdb  D:\-lg€lly2\A_Planner\EXHEP\manual\Chapters\~Master ...

EXpeart Habitat Evaluation Procedures

Single Formula Models hack Current Datafile
e Datafile Under New Name

g Multiple Formula Model

Compacts the current datafile by: 1) Creating a temporary. compacted copy of the current
datafile. 2) Deleting the current datafile. and 3) Renaming the new datafile to its original
name. Itis HIGHLY recommended that you make a backup first.

Figure 20. Compacting the datafile from HEAT.

A warning will appear instructing users to save the datafile before
continuing — users are strongly encouraged to follow this directive. To
save, close the software
entirely and make a
copy (or use the Save
Datafile Under New ok [ e |
Name option), then
return to this screen. Click OK when ready to proceed. HEAT
will generate a message saying the action was successful, or
indicating problems that arose during the compaction process.
Click OK once again to proceed.

Verify Action

'E Itis HIGHLY recommended that you make a backup of this datafile before compacting it. Although unlkely, a
L] problem during this process could render the datafile useless. Do you want to continue?

[ ——
Compaction Successful [?‘

Current datafile compacted,

Alternatively, a datafile can be compacted from outside the HEAT
software by opening MS Access 2003-2007, opening the datafile itself, and
clicking on the Tools pull-down menu (Figure 21). Select Database
Utilities, and Compact and Repair Database. Again, the software will
generate a message indicating success or failure of the action.
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Edl Microsoft Access

JEiIe Edit ¥iew Insert | Tools Window Help
¥ Speling. . F7

- Cnline Colaboration »
gE db1 : Datab -

=5 Relationships...
Analyze

open B Desic

Linked Table Manager
Database Splitter
Switchboard Manager
Upsizing Wizard

8 Make MOE File...

GroLps

Figure 21. Compacting the datafile in MS Access (outside of HEAT).

Deleting information in a datafile

As users move through the setup and run processes inside the HEAT
modules, situations may arise that force a user to delete or modify infor-
mation in the originating datafile. To delete an index model, a variable, a
cover type, or a target year from the datafile, proceed to Chapters 5 and/or
6, and follow the directions therein. In some instances, it may be necessary
to completely erase the entire datafile and begin anew. Or, the file can be
recycled for a new study by removing the baseline data of the originating
study, and replacing it with newly gathered information. In these
instances, use the Clear Database Information option found under the
Other Activities button on this screen (Figure 22).
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/Double-Click This Option Now

EXHEP Master Marsh Wren.mdb  D:\-lgflly2\A_Planner\EXHEP\manual\Chapters\~Master ...

EXp :rt Habitat Evaluation Procedures
Single Formula Models Rollback Current Datafile
Setup Run Saye Datafile Under New Name
Usg Another Datafile
Analysis Reports Caogpact Current Datafile

Clear Database Information

Multiple Formula Models

Setup Run
Analysis Reports

Setup Reports
Other Activities

‘Working Single Formula Model:  Marsh Wren

Other Activities

‘Warking Multiple Formula Model;

A password is required to perform this function - see EXHEP Administrator for help.
Upon confirmation. a form will be displayed allowing you to choose which information to
delete.

Figure 22. Clearing database information in HEAT.

Users will be prompted to provide a password at this time — this is

provided strictly to protect data, and a default password (EXHEP) has

been assigned to the blank datafile. Please contact the authors to

customize this password. Type EXHEP (all Provide Password

lower case, one word) into the screen and click | Frs smmsrave passor o
OK. HEAT provides a list of possible actions

to take at this time (Figure 23). -
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Confirm Data Erasure

I Warning ! ! Warning ! ! Warning !!

This process can erase all data from all tables in the entire database. If you
would like to retain some information. select that option below. Click the
'Continue with Erasure' button with caution - this process is irreversible.

Choose an option:

§CIear the entire database !

O Setup a new project using the same models
..... DELETE all data and acres

O Setup a new project using the same models
_____ KEEP all data and acres

O Clear all acre tables:
_____ Baseline, Without-Project and With-Project

O Clear specific acre tables:
______ Baseline and Without-Project

O Clear specific acres tables:
...... Clear With-Project

O Clear methods and assumptions only

Figure 23. Confirm Data Erasure entry screen.
Seven different erasing options are offered here.

1. Clear the entire database — all models, data, and projections will be
cleared from the database, and users can start from a blank datafile after
selecting this option. Use this option to begin the process of building a new
study datafile from an existing study datafile.

2. Setup a new project using the same models . .. DELETE all data
and acres — this option allows users to retain the models from the
originating file. Information and data regarding methods, baseline data,
baseline acres, target years, and projections of future conditions are
cleared from the database. Use this option to recycle the models for a new
study from an existing study datafile.

3. Setup a new project using the same models . .. KEEP all data
and acres — this option allows users to retain the models, as well as the
baseline data and acres, from the originating file. Information and data
regarding methods, target years, and projections of future conditions are
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cleared from the database. Use this option to recycle the models and the
data for a new alternative in an existing study.

4. Clear all acre tables: . . . Baseline, Without-Project, and With-
Project — only the acres in the baseline, without-project, and with-project
projection screens are cleared. The models, variables, and future variable
projections are retained. Hypothetically speaking, this option might be
used if new mapping requires changes in the baseline, without-project,
AND with-project acreages after the analysis has been run at least one time
before — this option allows users to quickly clear the old acres out, and
insert the new acreage estimates.

5. Clear specific acre tables: . . . Baseline and Without-Project —
only the acres in the baseline and without-project screens are cleared; the
models, variables, and future variable projections are retained. Again, this
option would be used if new mapping generates new acreages, but the
with-project scenario is unaffected — this option allows users to quickly
clear the old acres out, and insert the new acreage estimates.

6. Clear specific acre tables: . . . Clear With-Project — only the acres
in the with-project screens are cleared; the models, variables and future
variable projections are retained. This option allows users to develop a new
alternative by modifying acreage use on the site (maintaining variable data
and their future projections).

7. Clear methods and assumptions USER'S NOTE:

_ : : : : HEAT reports will not print if the methods and
only —as this option |_mpI|es, only the assumptions are left blank - therefore be sure
methods and assumptions are cleared to return to the Methods section and provide
from the database the new information.

After selecting one of the seven options by clicking the check box
to the left of the option, the Erase button in the upper left-hand
corner of the screen must be clicked to
Defton groccss compkte ko arorsencanres, | PTOC€E. HEAT wiill confirm the success or

indicate problems with the action with a pop-
up message box. Click OK to proceed.

Microsoft Access

To abort the process and return to the primary interface, click on
the Cancel button in the upper right-hand corner of the screen. =
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5 Applying EXHEP

In Chapters 3 and 4, the HEAT architecture was introduced, datafile
management was discussed, and the software’s primary interfaces were
illustrated. With this framework in place, it is time to focus on using
HEAT to evaluate ecosystems using HEP (refer to Chapter 6 for HGM
applications).

As discussed in earlier chapters, there are 12 steps to complete when
applying HEP in an ecosystem evaluation. Once a model or models have
been selected/developed (Step 4), and the evaluation team has inventoried
the site using the model’s parameters (i.e., Step 5), it becomes necessary to
generate outputs (i.e., Habitat Units or HUs). At this point, the HEAT
software can be fully deployed. A series of steps have been devised to move
through this process quickly and cleanly:

Gather the pertinent information

Set up the models in EXHEP

Associate the models

Enter the baseline data and generate baseline results

Enter the without-project conditions and calculate the effects
Enter the with-project conditions and calculate the effects
Recycle the datafile and evaluate alternative designs.

No akrwdrE

Step 1: Gather the pertinent information

Basic information regarding the study’s goals, objectives, opportunities,
and constraints is always useful to capture early on in the analysis process.
EXHEP allows users to store this information iteratively, and provides
access to this data at the touch of a button. Issues surrounding model
selection, modification, and creation can also be addressed and docu-
mented in the software. Model architecture can have a profound effect on
the analysis strategy, and should be recorded and incorporated into this
data-gathering process as well.
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Single versus multiple formula models

Several questions must be asked prior to setting up the software and run-
ning the analysis. For example, are the evaluation models based upon
single or multiple index algorithms? The HEAT software has different
data requirements for the two types of models, so it is important to classify
the models in the beginning of model setup. An example of a single
formula model is Gutzwiller and Anderson’s (1987) marsh wren model
developed for the USFWS in 1987.1 In this model, the habitat suitability of
the marsh wren is predicated by the dominant vegetative type (in this case
cattails, cordgrasses, and bulrushes are favored by the species), presence
of a significant amount of emergent canopy cover (>80%), adequate water
depth (>15 m), and minimal woody canopy cover (0% is optimal). These
parameters are combined in a single formula to capture habitat suitability
for the marsh wren:

Marsh Wren (single formula model)
IndexmarsHwren = {(V1 X V2 X V3) (1/3)} X Va4

Where:
V1 = Dominant Vegetative Type
V2 = Emergent Canopy Cover
V3 = Water Depth
V4 = Woody Canopy Cover

An example of a multiple formula model is Morreale and Gibbon’s (1986)
slider turtle model developed for the USFWS in 1986.2 Habitat suitability
for the turtle is dependent on three factors: (1) availability of food/cover,
(2) water quality, and (3) water temperature. For each of the components
or life requisites, a separate set of parameters is quantified. For example,
the suitability of the Food/Cover Life Requisite is based upon the amount
of submerged and emerged aquatic vegetation on site (100% cover is opti-
mal). The Water Quality Life Requisite focuses on the absence of water
velocity, water depth (1 to 2 m is optimal), and overall water regime (a
permanently flooded condition must exist to maximize habitat suitability).
The Water Temperature Life Requisite is based on a single parameter —
mean surface water temperature in April through September (25 to 30 °C).
Each life requisite has its own formula:

1 The marsh wren HSI model has been provided on the installation CD (Marsh Wren Model).
2 The slider turtle HSI model has been provided on the installation CD (Slider Turtle Model).



ERDC/EL SR-12-1

58

Slider Turtle (multiple formula model)

Indexsiiderturte = Minimum of (LRS'Food/Cover or LRS|WaterQuality or LRS|WaterTemperature)

Where:
LRSIFood/cover = V1
and
V1 =Submerged and Emergent Canopy Cover;
Where:
LRSIwaterquaiity = Minimum of (V2 or V3 or Va)
and
V2 = Water Velocity,
V3 = Water Depth,
V4 = Water Regime;
Where:
LRSIwater Temperature = V5
and

Vs = Mean Surface Water Temperature.

Because two groups of algorithms must be calculated before the site’s
habitat suitability can be determined for the model, the model is classified
as a “multiple formula model” in HEAT. For purposes of this User’s
Guide, the single formula model set-up and analysis activities are dem-
onstrated first; differences in the multiple formula model processing are
presented immediately thereafter.

Data checklist for the EXHEP analyses

It is also important to gather all information supporting the application of
the models prior to setting up the software. Collect basic information (e.g.,
references, cover types, variables, sampling protocols, Sl curves, HSI
formulas, etc.) early on. The software can be set up incrementally as this
information becomes available, but analysis cannot commence without
these basics. A checklist has been provided here to help organize the
necessary information and data (Table 4).
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Table 4. Pertinent information needed to complete a HEP analysis.

ltems

Example

Background Information

Project Name

Mill Creek Ecosystem Restoration Study

Alternative Name

Design 1

Methods

Model References and Support Documentation

Model Modifications

List of Evaluation Team Members

Goals and Objectives

Data Management Strategies

Evaluation Strategies (including tradeoff approaches)

Field Sampling Team and Metadata (include locations, assumptions, dates, etc.)

Model Specifics

Model(s) and Life
Requisite Names

Species/Community and life requisites (both short-hand names or codes and detailed descriptions).

Examples:
Model: Slider Turtle
Life Requisite: Food and Cover

Cover Type(s)

Short-hand names or codes and detailed descriptions.
Examples:

Deciduous Forested Wetlands

Herbaceous Wetlands

Freshwater Lakes

Riverine

Deciduous Scrub-Shrub Wetland

Variables

Short-hand names or codes, detailed descriptions, sampling protocols, and data management
(statistical) activities.
Examples:

Emergent and submerged vegetation

Water depth

Water regime

Water temperature

Velocity

Sl Curves

XY coordinates for all variables included in the model(s).
For example: 0,0.2,90,1,100,1

LRSI and HSI
Formulas

Mathematical algorithms for each function in each wetland subclass.
Example:
Indexsiiderturte = Minimum of (LRSIroodcover OF
LRS|WQ or LRS|WaterTemp)

Evaluation Data

Target Years

Baseline, end of construction, and life of the project (including additional years when needed).
Example:
TY Calendar Year

0 2002

1 2003

51 2053

Acres

Baseline acres per cover type
Without-project acres per cover type
With-project acres per cover type for each alternative

Variables

Baseline means/modes per cover type
Without-project means/modes per cover type
With-project means/modes per cover type for each alternative
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Step 2: Model setup

To begin the setup process, open the HEAT software, select the EXHEP
module, and load a blank datafile (Chapter 4). Name this file immediately
(Other Activities button), and store it in a local folder of the user’s
preference (refer to Chapter 4 for details). When finished, click on the
Setup button under the Single Formula Models section of the primary
interface (upper left-hand corner under the EXHEP logo) (Figure 24).1

Click This Button Now
ya

EXHEP Datgfilel.mdb D:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Document...

| > EXpert Habitat Evaluation Procedures

Singl': Formula Models 1. Enter Project Methods

sdup Run 2. Enter Model Descriptions
3. Define Cover Types and Baseline Acres
Analysis Reports 4. Define Variables

Multiple Formula Models
Setup Run
Analysis Reports

Setup Reports
Other Activities

Working Single Formula Model:

Single Formula Model Setup

‘Working Multiple Formula Model:

Enter descriptions about the project methodology and

Figure 24. Click on the Setup button to begin the single formula model setup process
in EXHEP.

A screen appears in the center of the primary interface with four options:

Enter Project Methods

Enter Model Descriptions

Define Cover Types and Baseline Acres
Define Variables

o=

1 To assist in the software application, a series of training exercises have been included in Appendix E-
refer to Exercise 1 for relevant training in model setup in EXHEP.
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Moving through the process in a step-by-step
fashion, systematically double-click each
option from top to bottom to enter the
methods, models, cover types, acres, and
variables as described below.

Enter, delete, and/or copy the project methods

USER’S NOTE:

If at any time new information is acquired
that affects the analysis, return to these
options and update the data.

Double-click on the first option in the primary interface (Enter Project
Methods), to open the following window (Figure 25).

Methods and Assumptions

Project Name:
\ A—
Alternative Name:

\
Methods and Assumptions:

Fill in
the
Blanks

Methods and Assumptions

Project Name:

’W Creek Ecosystem Restoration Study

Alternative Name:

‘Desw’grﬂ

Methods and Assumptions:

Model Used

Evalution Team:

Gutzwiller. K. J. and S H Anderson. 1987 Habitat Suitability Index Models: Marsh Vren
(Cistothorus palustris). US. Department of the Interior, Fish and Wildlife Service.
Washington, DC. Biological Report 82(10.139). 13 pp

Debbie Roush, Tim George, USACE-MVYS; Pat Malone, IDNR: Mary White, USEPA: Ellen
Starr, NRCS: and Steve Schacht (replaced by Brian Weibler, supervisor Joyce Colling),
USFWS. Facilitators from USACE-ERDC are Kelly Burks-Copes and Antisa Webb

-~

v

Close

Figure 25. Methods and Assumptions entry screen in EXHEP.

Fill in the blanks with all the information available. Return to this screen
as often as necessary to adequately document the analyses and applica-
tions. The key to success in HEP applications is documentation. At the
absolute minimum, provide a Project Name (limit 255 characters) and

an Alternative Name (limit 20 characters) in the spaces provided. The
EXHEP module has no restrictions on the number of characters for the
Methods and Assumptions section — there should be adequate space
to fully document the study activities. Include any references for the
model(s) used, and list the evaluation team participants with their




ERDC/EL SR-12-1 62

associated affiliations. Consider including items such as cover type codes
and definitions, model modifications, dates of field collections, sources on
historically gathered data (including GIS-based information), a list of the

target years with their associated calendar years, sources for acreage
estimates, descriptions of the future condition, forecasting strategies and
decisions, information regarding who was responsible for the overall
analysis and results, and points of contact for further information and
support. Once this information has been entered, click on the Close
button at the bottom of the screen and EXHEP returns to the primary

interface.

If an entry must be entirely deleted from the
datafile, click on the Other Activities button
on EXHEP’s primary interface, choose the
Clear Database Information option, and
proceed through the process as indicated in
Chapter 4 of this guide. If details regarding the
study’s methods have been stored in an MS
Word or MS Excel file, these details can be cut
and pasted into this screen now. Highlight the
information in the external file. Hold down the
CTRL key and type C on the keyboard to copy
the information. Return to EXHEP and click
on the Methods and Assumptions section
and click once. Hold down the CTRL key and
type V on the keyboard to paste the informa-
tion into this space. When finished with these

USER’S NOTE:

Ctrl + C is the universal Microsoft
shortcut key to copying text and numbers
onto the clipboard and works well in
these instances.

Ctrl + V is the universal Microsoft
shortcut key to paste text and numbers
from the clipboard.

Ctrl + Z is the universal Microsoft
shortcut key to undo an action.

F7 is the universal Microsoft shortcut
key to check spelling.

Esc is an additional universal Microsoft
shortcut key to undo an action.

These shortcut keys operate on a cell-by-
cell basis and cannot be used to copy
entire spreadsheet rows or records in the
data entry screens.

activities, click on the Close button at the bottom of the screen and

EXHEP returns to the primary interface.

Enter or delete the model descriptions

Double-click on the second option in the primary interface (Enter Model
Descriptions), to open the following window (Figure 26).
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} Fill in

Identification Code Model Name

the
Blanks

% Model Descriptions

Identification Code Model Name

Y OEETEEN e

*
[ \

Click
~=Here and
Here
to Delete

Status Window and
Erase Button

Recoed: 14 1 Mk of 1

Figure 26. Model Descriptions entry screen in EXHEP.

Provide an Identification Code for the

. USER’S NOTE:
model (limit 10 characters) and a Model o

L. ) Each model’s Identification Code must
Name (limit 100 characters) for each index be unique and contain only alphanumeric
model in the analysis. A new row is assigned to characters.

each model. EXHEP has set no limits on the
number of models that can be used for any analyses. A status window at
the bottom of the form indicates the number of records (i.e., models)
entered into the database. Restrictions on the data entry requirements of
this form are offered at the bottom left-hand corner of the screen

(Figure 27).

This is a common feature of every EXHEP screen. If a model must be
removed, click on the gray block immediately to the left of the
model’s Identification Code and click on the erase button WK
in the lower left-hand corner of this form (see Figure 26).
When finished with these activities, click on the Close button at the
bottom of the screen and EXHEP returns to the primary interface.
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(M-@ 0o mE - oo 8} 34 % - @

=/

2 Model Name

Prompt Indicating
Action Needed and
Restrictions

REQUIRED: A Uniqa ID réprésenting this model,  Limit: 10 characters.

W s Morcsor. | CaDiskety2y. | @ windo

[
L B, Jazc PantS... %5;00 40PV

Figure 27. Common EXHEP data entry screen prompts.

Define or delete the cover types and baseline acres

Double-click on the third option in the primary interface (Define Cover
Types and Baseline Acres), to open the following window (Figure 28).

Provide a Numeric Code (1 - «), a short-
hand Identification Code (limit 10 charac-
ters), a cover type Description (limit

100 characters), and the number of Baseline
Acres for each cover type on the site. A new

USER’S NOTE:

Each cover type’s Numeric Code and
Identification Code must be unique and
contain only alphanumeric characters.

row is assigned to each cover type. There are no limits to the number of
cover types EXHEP can process within the analysis. Again, a status
window at the bottom of the form indicates the number of records (i.e.,
cover types) entered into the database, and restrictions on the data entry
requirements of this form are offered at the bottom left-hand corner of the

screen.
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[EE cover Type Descriptions

| Numeric  Identification Basaling Fill ill

Code Code Description Acres

[ [ [ o the
Blanks

E‘Coﬂr Type Descriptions

Numeric Identification
de

Baseline
Description Acres

[sGCROP [Agricultural Croplands

[RIVERINE [Fverine

PALSCRESHR |F'aluslrlne Scrub-Shrub Wellands

[NEWFALSCRE  [Newy Developed Falustine Scub-shiub Wellands

[PALEMERG [Palustrine EmergentWatlands

[

[

[
[NEWFALEMER:  [Newly Developed Palustine Emergent Weflands [ 1

[

[

[

Status Window and | J '
Erase Button

Click Here to Delete

| Record: M L ob M rk|ofe

Figure 28. Cover Type Descriptions entry screen in EXHEP.

Account for every acre within the project

. . USER'S NOTE:
boundary, even if the cover type is not asso-

ciated with a specific model. In some instances,
these unassociated cover types are not con-
sidered habitat today, but could be restored to

If the baseline acreages for the cover
types are unavailable at this time,
EXHEP assumes zero acres. Once the
mapping is complete, return to this
screen and refine the acreage estimates.

useable habitat in the future, and thus the
current acres should be tracked (i.e., AGCROP = 100 acres of soybeans
that could be replaced with forested wetlands under a proposed with-

project scenario). Create “placeholder” cover types for future development

options. Thus, for every existing cover type that is associated with the
model, create a “with-project” cover type (e.g., Palustrine Emergent
Wetlands and Newly Developed Palustrine Emergent Wetlands).

If a cover type must be removed, left-click once anywhere on the WK
cover type’s row and click on the erase button in the lower left-

hand corner of this form. When finished with these activities, click on the
Close button at the bottom of the screen and EXHEP returns to the
primary interface.
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Define or delete the variables

Double-click on the fourth option in the primary interface (Define
Variables), to open the following window (Figure 29).

@Variable Descriptions

Identification

Description

'\I _

Methodology. Techniques and Assumptions

Fill in
the
Blanks

Varlahla Descriptions

Identification

Code Description

Methodology. Technii ses and Assumptions

D e

Emergent Herbaceous
Vegetation Canopy Cover (%)

The Percent of the VWater face Shaded by a
ertical Projection of the Canopies of Emergent

[Percent Canopy Cover Of
Waody Vegetafion < 6m Tall (%)

[CANAG00s

he Percent of the Ground Surface that s Shaded
by & ‘erlical Projection of the Canopies of all

|DEPTHWATEQ Bverage Water Depth (m)

IMean Water Depth

[TYPGROWFRM

(Growth Form of Emergent
hvies

(Growth Form of Emergent Hydrophytes
Class Data:

Status Window and
Erase Button

| Record: 14] ¢ RS

Click Here =
and Here to Delete

lal

Figure 29. Variable Descriptions entry screen in EXHEP.

Provide an Identification Code (limit 10
characters), a variable Description (limit 100
characters), and a brief description of the
Methodology, Techniques and
Assumptions used to gather/generate the
analyses variable data (limit 255 characters —
including periods and spaces). A new row is

USER’S NOTE:

Each variable’s Identification Code must
be unique and contain only alphanumeric
characters. The variable Description and
Methodology, Techniques and
Assumptions can contain symbols (i.e.,
%, &, #).

assigned to each variable. There are no limits to the number of variables
EXHEP can process in the analysis. When creating variable codes, begin
with the action to be measured, and follow this with specifics. For

example:

e Shrub canopy cover = CANSHRUB
e Tree canopy cover = CANTREE
e Water depth = DEPTHWATER
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e Percent of the area covered by open water = AREAVEGOPW
e Ratio of wet to total prairie acreage = AREAWETDRY

To shorten the codes (to meet the 10-character
limit), try removing spaces, periods, conjunc-
tions and vowels, and then use acronyms where
possible (e.g., species = SPP or vegetation =
VEG). This approach allows EXHEP to cluster
“like” variables together, and will help position
variables in lists throughout the process.!
Remember, if variables share the same sampl-
ing protocol, use the Ctrl + C and Ctrl +V
shortcut keys to copy the sampling method-
ology information from one variable to the
next. This can only be used on a cell-by-cell
basis — an entire row cannot be copied using
this technique. Once again, a status window at
the bottom of the form indicates the number of
records (i.e., variables) entered into the

USER’S NOTE:

The 255-character limit in the
Methodology, Techniques and
Assumptions cell is strictly enforced. To
shorten the amount of information
entered in this field, drop periods and
use acronyms and symbols whenever
possible.

USER’S NOTE:

Use Ctrl + Enter to insert hard returns
into the Description and Methodology,
Techniques and Assumptions fields of
this form.

The Esc key on the keyboard jumps the
cursor out of cells - use when a mistake
is made during the data entry process.

database. Restrictions on the data entry requirements of this form are

offered at the bottom left-hand corner of the screen. If a variable must
be removed, click on the gray block immediately to the left of the R
variable’'s ldentification Code and click on the erase button in the

lower left-hand corner of this form (see Figure 29). Initial model setup is
now complete. If there are no multiple formula models to set up, click on
the Close button at the bottom of the screen and in EXHEP (returning to
the primary interface), and proceed to the “Checking the setup process
with EXHEP reports” section later in this guide. If there are multiple
formula models in the analysis, proceed to the next section below.

Additional setup actions for multiple formula models

If multiple formula models have been included in the analysis, these
models must now be entered into the datafile using the second set of
buttons on EXHEP’s primary interface (Figure 30).

1 Appendix D provides a general naming convention protocol the authors have developed to simplify and

standardize this process.
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Click This Button Now

EXHEP Datafil1.mdb D:MARA Documents\Support Docs\Summary Spreadsheets\Slide. ..

| >__| EXpert Habitat Evaluation Procedures

Single Frimula Models 1. Enter Project Methods

. m 2_ Enter Model Descriptions

:3. Enter Life Requisite Descriptions

4. Define Cover Types and Baseline Acres

5. Define Yariables
Multipi ' Formula Models

[salp ]k |

Setup Reports
Other Activities

Multiple: Formula Model Setup

Add and review life requisite descriptions.

Figure 30. Click on the Setup button to begin the multiple formula model setup
process in EXHEP.

A new screen with the following five options appears in the center of the
primary interface:

Enter Project Methods

Enter Model Descriptions

Enter Life Requisite Descriptions
Define Cover Types and Baseline Acres
Define Variables

a ko=

Again, in systematic fashion, start at the top of
the options list, click on each option, and USER’S NOTE:

provide the data requested in each interface ey Egﬁhr;e;”ngy"sfs“?ggu””'fg"tﬂ‘éggd
screen. EXHEP uses the same interfaces to options and update the data.

register the multiple formula models as it did
in the single formula model example with the exception of the third option

(Enter Life Requisite Descriptions). This option is described below.
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Enter life requisite descriptions

Click on the third option in the primary interface (Enter Life Requisite
Descriptions) to open the following window (Figure 31).

E= Life Requisite Descriptions

Identification Code Life Requisite Name F| " |n

I | e i
Blanks

E=| Life Requisite Descriptions

Identification Code Life Requisite Name

|STTEMP |Temperature Component for Slider Turtle

|F00d.-"Eover Component for Slider Turtle

Status Window and _
1 Component for Shider Turtle
Erase Button - —=

| |
Click Here )
n and Here to Delete -
Close .

Record: E l—l E][E of 3
Figure 31. Life Requisite Descriptions entry screen in EXHEP.

Provide an Identification Code (limit SRS NG
. . . USER’S NOTE:
10 characters) and a Life Requisite Name _ . I
L . L. Each life requisite’s Identification Code
(limit 50 characters) for each life requisite in must be unique and contain only
the analysis. A new row is assigned to each life | alphanumeric characters.

requisite for every model. EXHEP places no
limits on the number of life requisites that can be used for these analyses.
Again, a status window at the bottom of the form indicates the number of
records (i.e., life requisites) entered into the database, and restrictions on
the data entry requirements of this form are offered at the bottom left-
hand corner of the screen. If a life requisite must be removed,
click on the gray block immediately to the right of the life WK
requisite’s Identification Code and click on the erase button
in the lower left-hand corner of this form (see Figure 31 above). Once this
information has been entered, click on the Close button at the bottom of
the screen and EXHEP returns to the primary interface. Continue
through the remaining list of options as indicated above in the single
formula model’s section to complete initial model setup for multiple




ERDC/EL SR-12-1

70

formula models. Initial model setup is now complete. Proceed to the
“Checking the setup process with EXHEP reports” section below.

Checking the setup process with EXHEP reports

EXHEP provides a series of summary reports as each step in the process

above is completed. To review and check the setup information entered
thus far, click on the Setup Reports button (Figure 32).

Click This Button Now

EXHEP Datafilel.m sb  D:\ARA Documents\Support Docs\Summary Spreadsheets\Slide...

Single Formula Models

seaw | Run

Multiple Forn ula Models

T B

Setup Reports
Other Activities
Working Single Formula Model

Working Multiple Formula Model:

EXpert Habitat Evaluation Procedures

T ————
Model List - Single Formula Models

Model List - Multiple Formula Models

Life Requisites List

Cover Types and Baseline (TY 0) Acres

Variables List

Formulas - Single Formula Models

Formulas - Multiple Formula Models

Associations - Single Formula Models
Associations - Multiple Formula Models

Suitability Index Curves - Single Formula Models
Suitability Index Curves - Multiple Formula Model:
Variable Data - Single Formula Models ™

Setup Reports

List of Methods and Assumptions

Instruction Window

Figure 32. Click on the Setup Reports button to review the setup reports in EXHEP.

A list of available reports appears in the center of the primary interface.
The first six reports should be populated at this point in the analysis:

¢ Methods and Assumptions

e Model List — Single Formula Models

¢ Model List — Multiple Formula Models
e Life Requisites List
e Cover Types and Baseline (TY O) Acres

e Variab

les List
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Single-click on any report and look to the
. . . USER’S NOTE:
Instruction Window to preview the contents , , . ,
. A printer driver must be installed in order
of the report. Double-click on any report, and to view any of these reports.

EXHEP opens a new window with the report
inside (Figure 33).

Report Control Buttons Click Here to
Maximize the Report

Project Name
Alternative Name

Scroll
— Bars

Mill Creek Ecosystem Restoration Study

Design 1

ReportBanner

Project Methods and Assumptions

Tteragency Evaulation Temn:

Report Text

1. Andrea Fisher md Joe Black (USACE Distrct);
2 Jolm Anderson (Couty Forest Preserve);
3. Exie Brand (Natural Resources Cons 3 Servicel

4 Willism Malone and Chris White (linois Department of Natural Resources);
5. Cynihia Miller (Tllinois State Geological Survey):

6 Sally Mengler (USFWS),

7. Ingrid East (Mill Creek Ecosystem Prtnesship), and

8. Kelly Burks-Copes and Antisa Webb (FRDC Facilitators).

Project Goals and Cbjectives:

imary goal of the stody is to parchase and restare the agriculhral cpfd
wetland habitat whle prot

cha Srrms ™ aed B Apphying DO ke B CHP Paponts Pl . Lt At 1Y Morselt FomrPont ...

Figure 33. Report interface in EXHEP.

EXHEP reports are somewhat standardized to present the datafile’s
information in a clear and concise manner. The header of each report
contains the project and alternative names separated by a heavy line. A
banner below these fields indicates the name of the report (in this case
Project Methods and Assumptions). The report’s contents are
presented immediately below the banner. Standard MS Access scroll bars
are provided on the bottom and right-hand edges of the report itself to aid
in navigation. Page numbers are presented in the lower left-hand corner of
the report to help move through the report as well. Standard Minimize/
Maximize/Close buttons are located in the upper right-hand corner of the
report. Outside of the report, on the toolbar in the upper left-hand corner
of the screen, a series of report control buttons on the Print Preview
toolbar can be found that allows users to review, print, close, and export
the report as needed.
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Some default printer settings may cause an
EXHEP report to span multiple pages if the

margins are set too narrowly.
To solve this problem, right-
click on the report, and select
Page Setup from the list of
options. Reset the margins,
column widths, and page sizes
as necessary using the
Margins, Page, and
Columns tabs to customize

Zoom: 100%
@ cre Page
BB multinle Pages

Save As..
Export...
Send To

h

3

the report for the printing environment.

Page Setup EIS'

Margins I Page I Columng 1
Margins (inches) Sample
Top: ’0257
Bottom: 0,25
Left; ,027
Right: 0.25

[ Print Data Only

Click on the Maximize button and select Fit from the

Zoom pull-down box on the toolbar. The footer of the
report is revealed. Here, EXHEP provides two additional
pieces of information that will assist in assessment
logistics — the date and time the report was run, and the

datafile’s storage path (Figure 34).

Mill Creek Ecosystem Restoration Study

Design 1

Interagency Evaulation Team

6. Sally Mengler (USFWS),

Project Goals and Objectives

The study’s objectives included

0.50 HS1 score).

0.50 HSI sce

Specific performance measures included.
1. Restore Marsh Wren habitat to sugtainable levels (i e, 10+ acres with atleag a

1. AndreaFisherand Joe Black (USACE District);

2. John Anderson(C ounty Forest Preserve);

3. Eric Brand (Matural Resources Conservation Service),
4. William Malone and Chris White (lllinois Department of MNatural Resources),
5. Cynthia Miller (Tlinois State Geological Survey),

7. Ingrid Eagl (Mll Creek Ecosystem Partnership), and
8. Kelly Burks-Copes and Antisa Webb (ERDC Facilitators),

The primary goal of the study is 1o purchase and resiore the agricultural croplands on
sitetoa fully functicning wetland habitat while protecting and restoring the
envirommental integrity and beneficial uses of the current wetland habitats onsite.
1. Protection and enhancement of water quality and habitat,
2. Preservation and restoration of natural resources,

3. Preservation of cultural resources, and
4. Increased open space, recreational opportunities and greenways

2. Resore Slider Turlle habitat to sustainablelevels (1.2, 10+ acres withatleast a

Report Date Report Time

|

Project Methods and Assumptions

EXHEP Report Date 2742007

Time 542FPM

EXHEF Datafile: /E‘miﬂﬁlﬂ TReparts Repares Flem®
Datafile Path

Pags [of 2

Figure 34. An expanded EXHEP report detailing
additional fields.
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One convenient advantage of using the EXHEP =T

software is its compatibility with other Microsoft r

software packages (namely MS Word and MS | W publsh It with MS Word
Excel). By simply clicking on the Officelinks - 5 Analyze It with MS Excel

pull-down box, and clicking on either option, the
report is exported out to the new medium, allowing customization to meet
documentation needs.

If the Print Preview toolbar is not available in this screen, right-click on
the report, and select the Export option from the list of choices presented.
An Export entry screen will open in response to this action (Figure 35).

Export Report ‘rMethods’ To...

Save in: |J Marsh Wren Tab Files & Fieldkit j &= @ =4 - Tools -
Marsh Wren field kit s

rCover_Types.xls
rMethods, xls

[v Autostart
Save as fype: |Microsoft Excel 97-2000 (*.xls) ﬂ Cancel

File name: |rMethDds ﬂ [+

Figure 35. Export Report entry screen — exporting report information to MS Excel or MS Word.

Use the Save in: window at the top of the entry screen to select a destina-
tion for report exportation. Provide a name for the report in the File
name: window in the bottom of the entry screen. Use the Save as type:
pull-down list to select the type of file to be exported [i.e., choose either
MS Excel 97-2007 (*.xIs) for a spreadsheet format or Rich Text
Format (*.rtf) for a word-processing format]. To associate the software
(i.e., MS Excel for spreadsheets or MS Word for word processing docu-
ments), such that the medium opens and displays the information in the
new environment upon exportation, click the Autostart checkbox
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immediately to the right of the Save as type: pull-down list. Press the
Save button in the lower right-hand corner of the screen. EXHEP will
export the data displayed in the report to the new file, and if the
Autostart option was clicked, MS Excel/MS Word will open and display
the report in the new environment (Figure 36).

RrAHilBEw: -0, B0
EEERHETE R F TV X HAEE L AA,

Report
Exported Out
to MS Excel

i) U5 Depnnent of the Dunerior, Fish and Wikdlife Servm
ogical Repert S2(10,139). 13 pp

T—y—

B LHOEE 4 DY -G, me

[ =L T =T . MR,
- et .

- Tt At matr e - A

Marsh Wren

Master

Praject Methods and Assumptions

Report
Exported Out >

to MS Word

s~ B mein. TS w (D, (momct. £L .. Ll nEam

Figure 36. Exported reports in MS Excel and MS Word environments.

Format and save the files as needed, close the external applications (i.e.,
MS Excel or MS Word), and return to EXHEP. Click on the Close button
from the suite of buttons offered in the Print Preview toolbar - EXHEP
returns to the primary interface. Repeat the process as often as necessary

to check the products developed thus far in the setup activities. Proceed to
“Step 3: Model Association” section to continue.

Step 3: Model association

When the HSI models are set up in EXHEP, assess the models by clicking

on the Run button under the Single Formula Models section of the
primary interface (Figure 37).!

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercises 2 and 3 for relevant training in model association in EXHEP.
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EXHEP Datafile1.mds D:\ARA Documents\Support Docs\Summary Spreadsheets\Mars. ..

Single Formula Mc del:

Multiple Formula Models

|_Run_|
Reports

Analysis

Setup Reports

Waorking Single Formula Model

Waorking Multiple Formula Model

Click This Button Now

EXpert Habitat Evaluation Procedures

LN L W o

Choose Working Model

. Associate Parameters

. Enter Sl Graphs and Variable Data

. Perform Baseline (TY 0) Calculations*
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations™
<)

Enter With-Project Acres

10. Enter With-Project Projections™
11. Perform With-Project Final Calculations™®

Single Formula Model Run

Figure 37. Click on the Run button to begin the single formula model association

A screen appears in the center of the primary interface with 11 options:

©ONDOA®NE

process in EXHEP.

Choose Working Model
Associate Parameters
Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years
Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*
11. Perform With-Project Final Calculations*

In systematic fashion, start at the top of the

USER’S NOTE:

options list, click on each option, and provide
the data or perform the action requested in
each interface screen.

If at any time new information is acquired
that affects the analysis, return to these
options and update the data.
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Choose the “Working Model”

Initially, EXHEP was developed to associate and compute all index
models simultaneously. Although this provided answers in a single-step

fashion, the rigorous processing cycles tied up
computers for long periods of time. In addi- USER'S NOTE:

. | . fthe inf . ithi Once a “Working Model” has been
tion, alteration of the information within any identified, EXHEP will focus solely on
model made it necessary to re-process the e da A ey 2 erEliEien el

. . . .. model. To enter data for another model, a
entire database. This proved to be an inefficient | new “working Model” must be identified.

mode of operation. EXHEP was re-designed to
incorporate a means to directly process models in a more focused
approach. EXHEP’s new evaluation strategy requires users to focus the
EXHEP analysis engine on a single “Working Model” for model
association and processing. Thus, to begin the run process, a “Working
Model” must first be identified. To do this, click on the first option
(Choose Working Model) - the following window opens

(Figure 38).

Select the Working Models Click on
e Pull-
Hu;;;l h:ve :lt;t ﬁ:t‘zled any = Single Formula Model: Down

iple Form s into ¢
dnlabain oot [Marsh Wren v Arrow
and Select
Remember:
If the Working Model is changed, Steps 4 - 11 must be rerun!!  IRTRATTY MOdel_
: From List

Figure 38. Select a model from the Single Formula Mode/ pull-down list.

Simply choose the assessment model from the pull-down list on the right-
hand box in this screen and click Close. EXHEP returns to the primary
interface. At the bottom of the screen, the “Working Model” is now
identified (Figure 39). Proceed to the next option.
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EXHEP Datafile3.mdb [|:\-kelly2\A_PlannerA\EXHEPAmanual\Chaptersi~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. 2. Associate Parameters

. Enter 51 Graphs and Yariable Data

. Perform Baseline (T'y 0) Calculations™

. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Frojections™

. Perform Without-Project Calculations™
Enter ¥ith-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Single Formula Models

Analysis Reports
Multiple Formula Models
Analysis Reports

Setup Reports

W0~ N I Lol =

10
11

——
Single Formula Model Run

Working : . V n

Model Develop or review a model by iating these with rel, cover types and variables.

Identification

Figure 39. Identification of the Working Single Formula Mode/
in EXHEP*s primary interface.

Associate the model parameters

In EXHEP, association is the process of combining model cover types and
variables in a meaningful manner. In other words, association provides an
interface with the EXHEP analysis engine and guides it in model defini-
tion and application. In this process, model definition is the translation of
mathematical equations (e.g., HSI = Variable 1 * Variable 2 * Variable 3,
etc.), often derived from the USFWS model publications, into MS Access
compatible language. Model application refers to the act of tying these
models to specific habitat conditions (i.e., cover types). The association
activity should be viewed as an opportunity to define and communicate the
sensitivity of HSI models to the EXHEP program. Click on the second
option (Associate Parameters), to open the following windows

(Figure 40).

The Model Associations window is the activity platform for the model
association process. Indicate which cover types are evaluated in the model,
and what formula will be used to determine the cover type’s suitability.
The current Working Model is provided as the first item in the yellow
box in the center of this form (Figure 41).
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Ed Microsoft Access

Type 3 question For help =

Model Associations

Working
Model
Working Model: MARSHWREN ASSOCIatiOI’I

Cover Type: |AGCROP

HSI Model Formula: WlndOW

[

Variables Available

Variables
Available
+ Keypad

MIN-|&|MAX
{31l

CANEMERG

Enter a model calculation for this cover bype (1 record is needed for each cover type). HU

Figure 40. Model Associations window and Variables Available keypad used to associate
single formula models in EXHEP.

Working Model Cover Type
Working Model Drop Down Box
Identification

Model Associations

Current Record Total Record Count  ShowyHide Record List
Ba 9 : \
ﬂ KN I - | m

Working Model: MARSHWREN
Cover Type: [AGCROP
HS1 Model Formula:

F

HSI Formula Input Window

Figure 41. The Model Associations entry screen for single formula models.

Immediately below the Working Model line, a pull-down box for Cover

Type identification and an HSI Model Formula input box are provided.

Model association for single formula models is a two-step process — select
a cover type first, and then enter an HSI formula. For details regarding
these two steps, read below.
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Select a cover type

To begin, click on the Cover Type drop-down box, and choose the first
cover type that will be associated with the model (Figure 42).

Click on Pull-Down Arrow
and Select Cover Type
From List

Model Associations

Current Record Total Record Count  ShowyHide Record List
B U4 5
EH B - | I

Working Model: MARSHWREN

Cover Type: |<tl¥illlg
AGCROP Agricultural Croplands S
HSI Model For eopesTpEC  Deciduous Forest

1= LACUSTRINE _ Lacustrine
NEWPALEMER Newly Developed Palustiine Emergent Wetlands J
NEWPLASCRB MNewly Developed Palustrine Scrub-Shrub Wetlands

PALEMERG Palustrine Emergent
PALSCRBSHR Palustrine Shrub-Shrub
SCASHRWET  Shrub-Scrub Wetland o

Figure 42, Select a cover type from the pull-down list.

Enter an HSI formula

Now left-click once in the HSI Model Formula input box in the lower
portion of the screen. Define the combination of variables that together
formulate the HSI model for the ecosystem. In other words, in
mathematical equations, provide the HSI model in a syntax that MS
Access will understand. There are five basic syntax rules in EXHEP.

1. Every open parenthesis (or bracket) must have a corresponding closing
parenthesis (or bracket).

2. Capitalize all letters in the variable codes.

3. Surround all variable codes with brackets (i.e., [VARIABLE]).

4. Use only the operators provided in the Model Equation/HSI
Calculation Syntax window.

5. If the MIN/MAX function is used in a formula, braces ({ }) are used to
surround the statement and the variables themselves are separated with
an ampersand (&). For example:

MIN{ [VARIABLE_A] & [VARIABLE_B] }.
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Formula entry assistance

The equation entry task is undoubtedly the hardest step to complete in the
EXHEP analysis process. Although this task can be tedious and somewhat
technical, a series of equation development support tools have been
included in the EXHEP package to ease the process. First, EXHEP offers
a keypad and list of potential variables in an interactive floating window

(Figure 43).
Use Cursor to Move
Keypad to Desired
9 Location
6
3 \ Variables Available
.|+ Use Scroll
MIN ‘ & ‘HAX 8 Bar to Move
{3 Up and
Down
L+ ¢ Through the
[ ovevess MIN] & [MAX List of
- : Possible
{m[m(b Variables
l_Jse Cursor to Stretch
Window to Show More of EE—
the Variables Available List

Figure 43. Customize the size and location of the floating Variables Available keypad.

By left-clicking on the banner at the top of the keypad and dragging it
across the screen, the keypad can be moved anywhere on the desktop. Use
the cursor to stretch the window - showing more of the available list of
variables. To do this, float the cursor near the bottom of the window until
it converts to a double-ended arrow. Left-click and drag the window down
to the desired size. Use the scroll bar on the right-hand side of the keypad
to scroll down through the variable list as well. All variables entered
during the setup process are listed in alphabetical order in this list to
simplify the search. If a variable is missing from this list, then it was not
entered correctly in the variable setup process. To correct this problem
return to Step 2 above and complete the variable setup process, then
return here and find the variable in the list.
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A help window has been developed to provide assistance during the
equation entry process. This window is opened by clicking the Help
button in the toolbar at the top of the Model Associations screen
(Figure 44).

Help Button

Model Associations

Current Record Total Record Count ShowfHide Record List cl
KN KX B
Working Model: MARSHWREN

Cover Type: [AGCROP N
HSI Model Formula:

Equation Check Button

Figure 44. Help and Equation Check buttons provided to assist with HSI formula entry
in EXHEP.

Once opened, a list of operands, basic equation development criteria, and
several equation techniques (i.e., helpful examples) are displayed to
further demonstrate proper equation syntax in EXHEP (Figure 45).

To close the Model Equation/HSI Calculation Syntax window, click
on the “X” in the upper right-hand corner of the screen.
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Click to Close M
o i

M athematical Operators Special Operators

Symbol Mame Function Symbol Hame Function
Ope ratO rs F + Flus Addition I () Parentheses | Groups equation elements
EE Minus Subtraction I [1 Brackets Defings equation element as a varnable
I = Asterisk Multiplication I {} Braces Defines MIN and MAX functions
! Forward Slazh Divigion & Amperzand | Enables multiple elements in a MIM o
24 Carat Expanent A function

Sample equations with various syntax: I

1| [MIN {[VART] & [VARZ]}

Examples 2! [((3~ [VAR7I~ [VAR3]) 0.5 )+ [VART]) 7 #

3| [MIN {[VAR2] & [VAR3] &_[VARD]} + MAX { [ ([VAR2] - [VART]) "0.5) & [VAR7]

2] coe et sk iz MU  have 3 coresponn cosn penivess, el o race |
B B e e e R e e P
Rules B S e e S

n The special words "MIN" and "MAX" must ALWeaY'S be followed by an open brace "'{".
0Of course, a closing brace "'} is required and is placed at the end of the MIN/M& function

u Mested MIN and Max functions are NOT allowed. See equation 3 abave far an example of the proper MIN MAX usage.

Figure 45. Model Equation/HSI Calculation Syntax window in EXHEP.

To further assist in the equation entry process, a testing button has

been installed in the Model Associations screen to the imme-

diate right of the HS1 Model Formula input box, and should
help verify each equation entry as it is supplied. Once the formula has been
entered, click on this button and receive either confirmation ————

that the formula is mathematically sound, or helpful sugges- R ——
tions to modify the formula. The syntax verification process

in EXHEP is a substitution process. EXHEP verifies the

equation syntax by Invalid Equation

substituting the value g:: ] bracket [ was found wiiouaclosig racket 1. Every vatisie MUST becorpietely encos Verfy eq.aton and

of 1.0 for each vari-
able and calculating
the result. If the equation is written ,

| b il indicate that USER’S NOTE:
correctly, _a Message boX Witk in ] Icate tha EXHEP can only review the accountability of
the entry is acceptable. If there is an error | the HSI formula entered - it cannot verify that
- P . the model is biologically correct - i.e., the
in the equation’s syntax, EXHEP will software is unable to determine whether the
provide message windows with sug- limiting resources have been captured in the

) N del.
gestions on how to correct the situation. moce
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Input the variable codes

To begin the equation entry task, left-click once on the HSI Model
Formula input box and place the cursor to the immediate right of the
“1*” placeholder. Now move the cursor to the floating Variables
Available keypad and scroll down through the list of variables. Single-

click on the variable to be entered into the formula. EXHEP automatically

adds the variable code (fully capitalized)

to the HSI1 Model Formula

input box, and places “[ ]” characters around the variable’s code

(Figure 46).

Model Associations

Working Model: HARSHWREN

Takal Record Count - Show(Hide Record List
: . Close

Cover Type: [NEWPALEMER
HSI Model Formula:

Tokal

j =~ vl
N
\

z /I Single-Clicking on the

S AL Keypad Automatically
?T?'H.T.II"ET’; Enters a Variable Code (All
Caps) with Accompanying

Brackets

Record Count  ShowfHide Record Lisk
: . Close

\ Working Model: MARSHWREN
Cover Type: [NEWPALEMER

\ HSI Model Formula:

-~ ‘1 “[TYPGROWFRM]

Figure 46. Use the keypad to correctly enter variable codes into the S/ Mode/
Formulainput box.

Repeat the process as often as necessary
to populate the entry window with all
variables required to complete the HSI
algorithm for this model (Figure 47).
Alternatively, formulas may be manu-
ally typed into the space provided.

Remember to fully capitalize the variable codes and place square brackets
around each code. Spelling is critical — the database must be able to find

USER’S NOTE:

Users who leave this screen for any
reason and return to complete the
formula entry process, will need to click
on the HSI Model Formula before using
the keypad.

the code in the list of available variables, so be sure to spell-check the

entries.
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Model Associations

Current Record Total Record Count  ShowHide Record List
Bz 9 '
BEHOO0 oo™ N

Working Model: MARSHWREN

Cover Type: [NEWPALEMER =
HS| Model Formula:
1"[TYPGROWFRM][CANEMERG][DEPTHWATER][CANWOODSH ﬂ

Figure 47. Begin by entering the variable codes (surrounded by brackets) in the HSI Model
Formula input box.

Add the mathematical operators

Now enter the mathematical operators that combine the variables in a
meaningful manner. There are five basic mathematical operators in
EXHEP: 1) plus (+) for additions; 2) minus (-) for subtractions;

3) asterisks (*) for multiplications; 4) forward slashes (/) for divisions; and
5) carets (©) for exponential expressions. Four additional operators define
special relationships inside the equation: 1) parentheses (( )) to group or
cluster equation elements; 2) brackets ([ ]) to compartmentalize variable
codes; 3) braces ({ }) to distinguish minimum (or maximum) arguments;
and 4) ampersands (&) to separate the variables within the minimum (or
maximum) arguments.

To proceed, systematically place the cursor between each of the variable
codes in the HSI Model Formula entry box, and insert an operator
using either the operator keys on the floating keypad or the keys on the
keyboard (Figure 48).
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Model Associations

Working Model: MARSHWREN
Cover Type: |[NEWPALEMER s
HSI Model Formula:
1*{[TYPGROWFRM]*[CANEMERG]*[DEPTHWATER]) CANWOODS] \/

\ Working Model: MARSHWREN
~ Cover Type: [NEWPALEMER =
s HSI Model Formula:
- 1*([TYPGROWFRM]*[CANEMERGJ*[DEPTHWATER])"(1/3) CANWOODS]
s ' ﬂ
/
I Continue with and exponents

Model Associations

\ Working Model: MARSHWREN
\ Cover Type: [NEWPALEMER =
s HSI Model Formula:
, - 1*{{[TYPGROWFRM]*[CANEMERG]*[DEPTHWATER])"(1/3))[CANWOODS] i|
y { t

/ I I

\ Working Model: MARSHWREN

s Cover Type: |[NEWPALEMER =

HSI Model Formula:
1~([TYPGROWFRM]*[CANEMERGI[DEPTHWATER]) " (1/3))A[CANWOODS] i|

Finish with additional asterisk
Figure 48. Example of the formula entry process in the Model Associations

entry form.

At this point, it is acceptable to delete ,
the “1*” placeholder. To do this, putthe | oo o o
€ placeno er odo . IS, pu € The Delete button on the floating
cursor between this first variable and Variables Available keypad can be used
wq %7 . at any time to delete errors in the formula
the “1*” and backspace twice or pUt the - note that this button removes items to
cursor immediately before the “1*” and the immediate right of the cursor.

hit the Delete button on the floating
keypad (Figure 49).
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Model Associations

Current Record Total Record Count  ShowHide Record List

Close

Working Model: MARSHWREN
Cover Type: [NEWPALEMER =
HSI Model Formula:
‘(?PGROWFRM]*[C«ANEMERG]*[DEPTHWATER])"(1IB))*[CANWOODB]l 1d
N~ « _
Now Remove 1 And Click on the/
From the Equation Equation Check Button

Figure 49. Completing the HSI formula entry process - removal of the Z*
placeholder and formula checking.

Check the formula

To check the formula, click on the check button immediately to the right of
the HSI Model Formula input box. If the model is ———

mathematically calculable, a confirmation will be s By S e T,
received. If there are problems with the formula

entry, the system will provide direction on the best
possible solutions.

Remove any phantom records

If, as is the case in the example, the first cover type in the list of cover
types is not associated with the model, EXHEP assigns the first cover type
in the list a default association that must now be removed (i.e., itis
considered a “phantom record™). To determine if a phantom record exists,
look to the top of the Model Associations window and note the number
of records showing. If only one association has been made thus far, and
the record counter shows that there are two records instead, assume that a
phantom record exists (Figure 50).
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Note Record Number — an Extra
Phantom Record Exists

Model Associations

.,

Working Model: MARSHWREN

Cover Type: |NEWPALEMER
HSI Model Formula:

‘(([TYPGROWFRM]‘[CANEMERG]‘[DEPTHWATER])‘U,"3))‘[CANWOODE]| ﬂ

Figure 50. Extra records indicate “phantoms” that must be manually removed.

To remove this phantom record, complete the following ——1
. : : 4
steps: 1) click on the Back Record button, and 2) click on

the Delete Record button.

¥R

Duplicate or delete the records for multiple cover types

As a general rule, each record in the Model Associations window
represents a single application of the model. Single formula models with

one cover type require one record of associative
information (i.e., one record represents one
species with one cover type associated with it).
Single formula models with multiple cover
types require an individual record for each
cover type associated with the model. In most
instances, the same formula applies across
multiple cover types in a model. EXHEP
provides a copy feature in this window to

USER’S NOTE:

A new record must be created for every
cover type utilized in a model. To capture
the potential for restorative or rehabili-
tative actions in the future condition, it is
essential to associate both an existing
and a newly developed cover type with
each model (e.g., two records would be
associated for marsh - existing and
newly restored marsh).

expedite the formula entry process. To enter a multi-cover type model into
EXHEP, follow the directions above to enter the first cover type. Now
click on the Cover Type drop-down box, and choose the next cover type

to associate with the model (Figure 51).
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Click Here

Model Associations

oooo

Working Model:
Cover Type:

Current Record Total Record Count  Show/Hide Record List

KN N

Step 1:
Click on Pull-
NEWPALEMER New Palustiine Emergent

UL EINEIL NEVWPALSCRB  New Palustiine Scrub
Down Arrow Wi PALEWERG  Palustine Emergent

PALSCRBSHR  Palustiine Shrub-Shrub
SCRSHRWET  Shrub-Scrub Wetland
SCRSHRWETD Decidous Shrub-Sciub Wetland

Step 2: g::xgoa: 3:';'5.,‘.‘,’:' ::?::; Wetland

ielect. N;’: Note Change in
ssocla Record Numbers

Cover Type

me LiSt g,

Model Associations

Current Record Total Record Count 5 ow/t de Record List
. 2 2
< f=fe]- EN: BN u

Working Model: MARSH
Cover Type: [NEWPALSCRB -

HSI Model Formula:
i v/

Figure 51. Select the next associated cover type from the pull-down list.

EXHEP creates a new record and assigns the cover type a formula of “1*.”
In stepwise fashion, complete the following quick steps:

Click on the Back Record button. 4
Click on the Copy button.
Click on the Forward Record button. E
Click on the Paste button (Figure 52). =)

o=
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Back Record Button

2t Recon

d

Total Record Count Show/Hde Record List m

'PGROWFRM]*[CANEMERG]*[DEFTHWATER]) " (1/3))*[ CANWOODS&

Current Record

EN ' KX

Total Record Count  Show/Hide Record List
2

=

Forward Record Button

Current Record

Total Record Countt - Show/Hide Record List
- . . Close

Current Record

Total Record Count  ShowjHide Record List
- 5 ] Close

I(_tlTYPGRUWFRM]'[CANEMEF\G]'[DEPTHWATER])‘('I!3))‘[CANWODDE]

Model Associations
Step 1: oooo
Cli(‘.k on Working Model: MARSHWREN
Cover Type: |NEWPALSCRB
Back ReCOI'd HSI Mod:IpFormula:
Button =B
,
/ Copy Button
' Madel Assocy  ons
\ [~ J=)
Step 2: \ ‘ Working Model: MARSHWREN
Cover Type: |[NEWPALEMER
g()py d \ HSI Model Formula:
ecor (
-
/
' Model Associations
Step 3: \ oo D B BEE oo
Click on
Working Model: MARSHWREN
Forward \ \ Cover Type: [NEWPALSCRB
Record HSI Model Formula:
Button 7 F
/ Paste Button
‘ Madel Associatior,
[~1=f=]~
Step 4: \ ‘
‘Working Model: MARSHWREN
PaSte \ Cover Type: [NEWPALSCRE
Ret‘,()rd HSI Model Formula:

M

Figure 52. Make a new association by

duplicating the previous data.

Repeat this process as many times as
necessary to fully associate the vari-
ous cover types (and HSI formulas)
with the “Working Model.” If at any
time a model’s associated informa-
tion must be removed, open the

USER’S NOTE:

There is one exception to this rule - if the targeted
record is the only cover type association for the model,
EXHEP will not allow this deletion using this protocol.
Instead, simply overwrite the HSI formula with “1*” and
click on the Close button. This will remove the one and
only association for the model.

Model Associations window, left-click once on the HSI Model
Formula entry box, and click on the Delete button.
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Reviewing the associations

To review the list of associated records entered thus far, click on the
Show/Hide Records List toggle button. In response, EXHEP opens
the listing window (Figure 53).

Click Here to Show/Hide All Records

9

6

3

Record Core . 151 o 0 | T
- - MIN| & |MAX
List I

Pop-Up

Figure 53. Show or hide all associated records simultaneously.

Scroll down this list with the scroll bar on the far right-hand side of this
window. To close the window, click the toggle button a second time. When
finished with the associations, click on the Close button in the upper
right-hand corner of the toolbar and EXHEP returns to the primary
interface. Repeat Step 3 (i.e., Model Association) for each “Working
Model” in the analysis.

Additional association actions for multiple formula models

If multiple formula models are called for in the analysis, the model
associations must be completed using the second set of buttons on
EXHEP’s primary interface (Figure 54).
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A screen appears in the center of the primary interface with 11 options:

©ONDUA®NE

Click This Button Now

EXHEP Datafilel.mdb I:\-kelly2\A_Planner\EXHEPA\manual\Chapters\~Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Mode & . Choose Working Model

“. || 2. Associate Parameters

Enter Sl Graphs and Variable Data

| Analysis Repogts [l 4. Perform Baseline (TY 0) Calculations*

. Define Target Years
Multiple Formula Mc jels . Enter Without-Project Acres

m . Enter Without-Project Projections*

Perform Without-Project Calculations™

Analysis Reports _ Enter With-Project Acres

. Enter With-Project Projections™
. Perform With-Project Final Calculations*
Other Activities
Multiple Formula Model Run
tking Single Formula Model
“orking Multiple Formula Model:

Develop or review a model by associating these with relevant cover types and
variables. Equivalent Optimum Area (EDA) coordinates are entered here.

Figure 54. Click on the Run button to begin the multiple formula model association
process in EXHEP.

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10. Enter With-Project Projections*
11. Perform With-Project Final Calculations*
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Again, in systematic fashion, start at the top of the options list, click on
each option, and provide the data requested in each interface screen.
EXHEP uses the same process to associate the multiple formula models
as it did in the single formula model example, with one exception — it now
asks for life requisite information. For more details see the sections below.

Choose the Working Model

To identify a “Working Model,” click on the first option (Choose
Working Model) - the following window opens (Figure 55).

Click on Pull-Down Arrow and
Select Model From List

Select the Working Models

Multiple Formula Model: ; You have not entered any
i s Single Formula Models into the
|SI|del Turtle v gl database sor

Remember:
If the Working Model is changed, Steps 4 - 11 must be rerun!!

Figure 55. Select a working model from the Muftiple Formula Mode/
pull-down list.

Select the model from the pull-down list in the left-hand box on this screen
and click Close. EXHEP returns to the primary interface. At the bottom
of this screen, the model is now identified as the “Working Model”

(Figure 56).
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EXHEP Datafiled.mdb  I:\-kelly2\A_Planner\EXHEPYmanual\Chapters\~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. 2. Associate Parameters

. Enter SI Graphs and Variable Data

. Perform Baseline (T 0) Calculations™

. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™
Perform Without-Project Calculations™
Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Single Formula Models

Setup Run
Analysis Reports

Multiple Formula Models

Setup Run
Analysis Reports

WSO =~ o0 N In Coferf —+

JE—
-0 T

Setup Reports
Other Activities

Worki ng Slider Turtle

Model Develop or review a model by associating these with relevant cover types and
o - variables. Equivalent Dptimum Area [EDA] coordinates are entered here.
Identification

Multiple Farmula Model Run

Figure 56. Identification of the Multiple Formula Working Mode/
on EXHEP’s primary interface.

Now click on the second option (Associate Parameters) and the
following windows will open (Figure 57).

The Model Associations window and the

Variables Available keypad are similar to USER'S NOTE:

. . The Delete button on the floating LR
the single formula model’s interfaces Codes Available keypad can be used at
presented earlier. A second keypad (LR 21y WS ELBIEHs STl [0 s [Ur]

) A ) A A formula - note that it removes items to
Codes Available) is provided to assist with the immediate right of the cursor.

life requisite associations. Note that three
additional entry fields have been created in the Model Associations
window — a pull-down menu for life requisite identification (directly below
the Working Model field); a second formula input window just below
the Cover Type field (one is provided for the HS1 Model Formula, and
one for the LRSI Model Formula); and an EOA Graph Coordinates
X,Y input field (at the bottom of the window) (Figure 58).
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Model Association Window

Model Associations

#orking Model:  SLIDTURTLE

Current Record
“ ﬂ ' A

Total Record Count  ShowfHide Record List

15 ]

Life Requsite: [STFOODCVR

Cover Type: m

HSI Model Formula:

1=

LRSI Model Formula:

1=

EOA Graph Coordinates X.Y: [0.0.100.1

Variables Available Keypad

Variables Available

9

8
5
2

6
3
|+
MIN| & [MAX

{[3Hr1ch

ANSUBMERG

LR Codes Available Keypad

LR Codes Available for HS| Formulas
4 (5|6 | *
1(2(3 |-
0. |+ | A
MIN | & |MAX
{Hr]1[ch
Delete

STFOODCYR

STTEMP

STWATER

< |

Figure 57. Model Associations window and keypads for multiple formula models in EXHEP.
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Working Model
Identificatio

Model Associations

Lo fe]-

Mgy Model:  SLIDTURTLE

Life Requisite

Current Record

T Total Record Count  Show/Hide Record List a
KN KN - a

Drop-Down Box

Life Requsite: |STFOODCYR

JCuver Type: [TEEINTAN

Cover Type/ T s

-
Drop-Down Box Jf
RSI Model Formula:

HSI FOl‘mllla/ |E$ Graph Coordinates XY: [0.0,100,1

1

Input Window ‘

LRSI Formula
Input Window

EOA Graph Coordinates
Input Window

Figure 58. Model Associations entry screen

Model association for multiple formula

for multiple formula models.

models is a five-step process: 1) select a
life requisite, 2) select a corresponding
cover type, 3) enter the HSI formula for
the model, 4) enter the LRSI formula
for the model, and 5) provide the EOA

USER’S NOTE:

If a life requisite is not on this list, return
to the setup process and enter the
missing life requisite, as described
above. The newly added life requisite will
appear in this floating window
(alphabetically) upon returning to the

Model Associations screen.

graph coordinates in X,Y syntax. For
details regarding these steps, read
below.

Select a life requisite-cover type combination

To begin, click on the Life Requisite drop-down box, and choose the first
life requisite to associate with the model (Figure 59).

Now click on the Cover Type drop-down box, and choose the first cover
type to associate with the life requisite in the model (Figure 60).
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Click on Pull-Down Arrow and
Select a Life Requisite From the
List

Model Associations

2 Current Record Total Record Count  ShowjHide Record Li: ©
£ KN KN - ] cloee

#orking Model:  SLIDTURTLE

Life Requsite: |SRIdUNNSY; v
Cover Type: STFOODCVR Food/Cover Component for SIiEI Turtle
- |STTEMP Temperature Component for Slider Turtle
HSI Model Formul STWATER ‘Water Component for Slider Turtle

" v

LRSI Model Formula:

" v

EOA Graph Coordinates X,': [0.0.100.1

Figure 59. Select a life requisite from the pull-down list.

Click on Pull-Down Arrow
and Select a Cover Type
From the List

Model Associations

" i Current Record Total Record Count  Show/Hide Record Lis al
® EN DN - r

#orking Model:  SLIDTURTLE
Life Requsite: [STFODDCVR

Cover Type: m

HSI Model Formul

FORESTWETD Deciduous Forested Wetlands

HERBWET Herbaceous Wetlands
1= LACUSTRINE  Freshwater Lakes
RIVERINE Riverine J
SCRSHRWETD Deciduous Scrub-Shrub Wetland
URBAN Urban

LRSI Model Formura:

i v

EOA Graph Coordinates X.Y: [0.0.100.1

Figure 60. Select a cover type from the pull-down list.
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Enter an HSI formula

Left-click once on the HSI Model Formula input box. Define the
combination of life requisites that together formulate the HSI model for
the ecosystem (emulating the single formula models association process
above), but this time use the LR Codes Available keypad to generate
codes for the formula (Figure 61).

Enter the HSI Formula Here

Model \ssociations

Current Record Total Record Count  Show/Hide Record List cl
KN: DN o

#~ogking Model:  SLIDTURTLE
Lile Requsite: [STFOODCVR
over Type: lFEHBWET
HSIModel Formula:
MIN{[STFOODCVR]&[STTEMP]&[STWATER]} ﬂ

LRSI Model Formula:

1™ A |
Enter the formula here - need help with syntax? Go to the help button! J

v

EOA Graph Coordinates X.Y: |0.0,100.1

Figure 61. Enter an HSI formula in the space provided
using the LR Codes Available keypad.

First add the life requisite codes using the keypad — they must

be capitalized and surrounded with brackets (e.g.,

[LIFEREQUISITE]). Then insert separation operators
(parentheses) and math operators (e.g., +, -, /7, *, ™). Finish with

Minimum/Maximum functions (e.g., MIN or MAX), and place the
ampersands between these arguments. Be sure to check the work

v

using the Help and Equation Check buttons to assure that the
formulais calculable.

Enter an LRSI formula

Left-click once on the LRSI Model Formula input box. Define the
combination of variables that together formulate the LRSI model for the
model, but this time use the Variables Available keypad (Figure 62).
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Enter the LRSI Formula Here

Model Issociations

Current Record Total Record Count  Show(Hide Record List
Close
15 1]
~osking Model:  SLIDTURTLE

ile Requsite: ISTFUUDCVH v
over Type: |HERBWET -
HSIpodel Formula:

MIfl[iTFOODCVR]&[STI'EMP]&[STWATER]} »\d

LR
(ICANSUBMERG])

odel Formula:

EOA Graph Coordinates XY: |0.,0,100.1

Figure 62. Enter an LRSI formula in the space provided
using the Variables Available keypad.

Add the variable codes using the keypad — they must be capitalized and
surrounded with brackets (e.g., [VARIABLE]). Then insert separa-

tion operators (parentheses) and math operators (e.g., +, -, /7, *, ).
Finish with Minimum/Maximum functions (e.g., MIN or MAX),

and place the ampersands between arguments. Now Remove the “1*”
placeholder. Be sure to check the formula again using the Help
and Equation Check buttons to assure that the formula is \/
calculable.

Provide the EOA graph coordinates

In introducing multiple formula models in previous sections of this guide,
the importance of capturing landscape level conditions that could affect
the overall Life Requisite Suitability Index (LRSI) score was noted (e.g., by
weighting these values when less than optimum conditions exist). For
purposes of the evaluation, this can be accomplished by entering an Equiv-
alent Optimum Area (EOA) weighting factor into the system. An example
of an EOA has been presented in graphical format below (Figure 63), and
must be provided to EXHEP using appropriate graph coordinate syntax.
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Suitability Index

a 25 50 75 100

Percent Equivalent Optimum Area Coverage (%)

Figure 63. An example of an Equivalent Optimum Area (EOA) curve taken
from a multiple formula model.

The correct syntaxis: X1,Y1,X2,Y2,X3,Y3,...... Xn, Yn. Given the
example curve’s coordinates:

X-Values Y-Values
0 0
100 1

And the EOA coordinates in EXHEP-sensitive syntax would be:

0,0,100,1.
Left-click on the EOA Graph USER'’S NOTE:
Coordinates X,Y input box in The majority of HSI models use these same EOA coordi-
st nates to capture the landscape conditions. EXHEP
th_e Model Associations defaults to this coordinate system (0,0,100,1). Feel free
window and enter the correct to overwrite these values with EOAs from the models in

. the current assessment. If the model documentation
EOA coordinates for the model does not provide EOA graph coordinates, these values

(Figure 64). should be left as a default.
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Model Associations

Current Record Total Record Count  Show/Hide Record List
g 2 L
= KN: BN - _

Morking Model:  SLIDTURTLE
Life Requsite: [STFOODCVR
Cover Type: [HERBWET
HSI Model Formula:
MIN{[STFOODCVR]&[STTEMP]&[STWATER]} ﬂ

LRSI Model Formula:

([CANSUBMERG]) ~ L/J

EOA Graph Coordinates X.Y: [0.0.100.1

Enter the EOA Graph Coordinates Here

Figure 64. Enter the EOA graph coordinates in the space provided.

Remove any phantom records

Again, check the record numbers at the top of the screen to determine
whether phantom records exist (Figure 65).

Note Record Number — an Extra
Phantom Record Exists

Model Associations

a A2 Current Record Total Record Cuur'; Show/Hide Record List al
B [ ; 5 ose
KN: N ]

Norking Model:  SLIDTURTLE v

Life Requsite: [STFOODCVR =
Cover Type: [HERBWET 3
HSI Model Formula:
MIN{[STFOODCVR]&[STTEMP]&[STWATER]} ﬂ

LRSI Model Formula:

([CANSUBMERG]) - ﬂ

EOA Graph Coordinates X.Y: [0.0.100.1

Figure 65. Extra records indicate “phantoms” that must be manually removed.
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To remove this phantom record, complete the following —
steps: 1) click on the Back Record button, and 2) click on 1
the Delete Record button.

¥R

Duplicate or delete the records for multiple cover types and life requisites

As a general rule, each record in the Model Associations window
represents a single application. Multiple formula models with one cover
type require one record of associative infor- USER'S NOTE:
mation for each life requisite in the model. A new record must be created for every
Multiple formula models with multiple cover cover type-life requisite combination
L utilized in a model. To capture the
types require individual records for every potential for restorative or rehabilitative
: : : : fai actions in the future condition, it is
unique combination of life reqws_lte and co_ver cssential that the User associates both
type. The same HSI formula applies to all life an existing and a newly developed cover
- - type for each model (e.g., two records
requisites, but there could be different LRSI ] G EeSeEEE ol MBI = el
formulas, and these could vary by cover type. and newly restored marsh).
Follow the directions above to associate the
first life requisite, cover type, and formulas in the Model Associations
screen. Complete one life requisite at a time. Now click on the Cover
Type drop-down box, and choose the next cover type to associate with this

life requisite (Figure 66).

EXHEP creates a new record and assigns the cover type HSI and LRSI
formulas a “1*” placeholder. In stepwise fashion, complete the following

quick steps:

1. Click on the Back Record button. 4

2. Highlight the LRSI Formula and click on the Copy button.
3. Click on the Forward Record button. >

4. Click on the Paste button (Figure 67). a




ERDC/EL SR-12-1 102

Step 1:
Click on Pull-Down Arrow

Click
Here

Model Associations

Total Record Count  Show/Hide Record Li £ cl
1 . ose

Norking Model:  SLIDTURTLE
Life Requsite: [STFOODDCVR

Cover Type: B
FORESTWETD Deciduous Forested Wetlands
H3I Model Formull yeppwET  Herbaceous Wetlands

MIN{[STFOODCV] LACUSTRINE  Freshwater Lakes
RIVERINE Riverine
SCRSHRWETD Deciduous Scrub-Shrub Wetland

LRSI Model Form
|([CANSUEIMERG])

EOA Graph Coordinates X.Y: [0.0.100.1

Step 2: Select Next Associated
Cover Type From List

Note the Change in Record Numbers

Current o ide Res ord List
n 5 5 Close

Model Associations

“

Morking Model:  SLIDTURTLE

Life Requsite: [STFOODCVR

Cover Type: [LACUSTRINE
HSI Model Formula:

i v

LRSI Model Formula:

i :ﬂ

EOA Graph Coordinates X.Y: [0.0.100.1

Figure 66. Select additional cover types from the pull-down list.
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Step 1:
Click on
Back Record
Button

Copy Button

Step 2:
Copy LRSI
Formula

Step 3: |
Click on
Forward

Record

Button

Step 4:
Paste
LRSI

Formula

Back Record Button

Forward Record,

\ Life Requsite: |STFOODCVR

Paste Button ————

\ Life Requsite: |STFOODCVR

Madel Associations

Morking Model:  SLIDTURTLE

Life Requsite: [STFOODCVR

Cover Type: [LACUSTRINE
HSI Model Formula:

1=

LRSI Model Formula:

EOA Graph Coordinates XY:

0.0,100,1

Norking Model:  SLIDTURTLE

Move to the previous dataset

Life Requsite: |STFOODCYVR

Cover Type: |[HERBWET
HSI Model Formula:

\ LRSI Model Formula:

MIN{[STFOODCVR]&[STTEMP]&[STWATER]}

([CANSUBMERG])
-

, EOA Graph Coordinates X.Y:
4
Button

ERodel Associations

#orking Model:  SLIDTURTLE

[I'I,I'I,l 00,1

Current Record

Total Record Count  ShowjHide Record List m

Cover Type: [[ACUSTRINE
HSI Model Formula:

\ i

\ LRSI Model Formula:
, EOA Graph Coordinates XY: [001001

I Model Associations

Norking Model:  SLIDTURTLE

Current Record

Total Record Court ShowHide Record List

Cover Type: [LACUSTRINE
\ HSI Model Formula:

=

\ LRSI Model Formula:

s ([CANSUBMERG])

EOA Graph Coordinates X.'"

Figure 67. Make a new association by duplicating previous records (LRSI formula).

Now return to the first record to pick up the HSI formula by following

these steps:

5. Click on the Back Record button.
6. Highlight the HSI Formula, hold down the CTRL key, and type C on the

keyboard to copy

4

the formula.

7. Click on the Forward Record button. E
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8. Highlight the 1* in the HSI Formula entry space and hold down the CTRL
key while typing V on the keyboard to paste the formula (Figure 68).1

Model Associations

Back Record Button = = "_' E :

Norking Model:  SLIDTURTLE
Step 5: LifeRgequxils: STFOODCVA =
1 Cover Type: [LACUSTRINE =
Cth on HSI Model Formula:
=
Back Record P " | VI
Button LRSI Model Formula:

, ‘([CANSLIBMERG]) : ﬂ

I EOA Graph Coordinates XY: [0.0.100.1

Model Associations

<J=fe]~|

Current Record Total R

KN

. Norking Model:  SLIDTURTLE
Step 6' \ lr:‘na F\gequsile: [sTFooDCVR v
W Cover Type: |[HERBWET L
COpy HSI \ HSI Model Fyl:]smnla'
Formula V]
Ty i LRSI Model Formula:
(Ctll C) / / ’([CANSUHMERG]I ﬂ
l EOA Graph Coordinates XY-  [00.100.1

Forward Record Button

Step 7: ‘ Norking Model SLIDTURTLE Morve bo the nest dataset
Clickon s e :
Forw a rd HSI Model Formula:

Record S } r‘ ﬂ

LRSI Model Formula:

Button / F‘iﬂm s ﬂ

I EOA Graph Coordinates X.: [0.0.100.1

' [Model Assaciations

v Ll

Step 8: Morking Model:  SLIDTURTLE
Life Requsite: [STFODDCVR -
PaSte \ Cover Type: [LACUSTRINE -
HS I \ HSI Model Formula:
b s MIN{[STFOODCVR]&[STTEMP]A[STWATER]} ﬂ
Formula mrre—
(Ctrl V) |r[cmsuamencn

EOA Graph Coordinates X¥: [0.0.100.1

Figure 68. Make a new association by duplicating previous data (HSI formula).

1 Ctr/+ Cis the universal Microsoft shortcut key to copying text and numbers onto the clipboard and
works well in these instances. Citr/+ Vis the universal Microsoft shortcut key to paste text and
numbers from the clipboard. Ctr/+ Zis the universal Microsoft shortcut key to undo an action.
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Repeat this process as many times
as necessary to associate the cover
type, LRSIs, and HSIs with the
“Working Model.” If at any time, a
model’s associated information must
be removed, open the Model

Associations window, left-click once on the HS1 Model
Formula entry box, and click on the Delete button.

Reviewing the associations

USER’S NOTE:

There is one exception to this rule - if the targeted
record is the only cover type association for the model,
EXHEP will not allow this deletion using this protocol.
Instead, simply overwrite the HSI formula with “1*” and
click on the Close button. This will remove the one and
only association for the model.

To review the list of associated records entered thus far, click on the
Show/Hide Records List toggle button. In response, EXHEP opens

the listing window (Figure 69).

Click Here to Show/Hide All Records

Life Requisite; HSI Model Formula:

Record
List = P
Pop-Up ’

|

L .
| ISTFOODCYR I
|

Caver Type:

RIVERINE
|

|| Life Requisite: HSLM nula
Cover Type:

5crsrrwero

Life Requisite; HSI Model Formula:

Form View

Full List of Records for the Working Multi-Formula Model

MINA[STFOODCVRIE(STTEMPJR[STWATER ]} i
[STFOODCYR IN{[STFOODCYRIBST TEMP JE[STWATER ]} (

MlFrrococw IN{{STFOODCYR J6{ STTEMP J{STWATER )1

: [STTEMP IN{[STFOODCYR J{STTEMPJA[STWATER ]

LRSI Moded Formula:

LRSI Mode! Formula:

LRSI Model Formula:

LRSI Model Farmula:
([TEMPWATER])

Figure 69. Show or hide all associated records simultaneously.

Scroll down this list with the scroll bar on the far right-hand side of this
window. To close the window, click the toggle button a second time. When
finished with the associations, click on the Close button in the upper
right-hand corner of the toolbar and EXHEP returns to the primary
interface. Repeat Step 3 (i.e., Model Association) for each “Working

Model” in the analysis.
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Checking the association process with EXHEP reports

EXHEP provides a series of summary reports as each step in the process
above is completed. To review and check the associations made thus far,
click on the Setup Reports button in the center of the primary interface

(Figure 70).

Click Here to Review Report List

EXHEP Datafile2.mdb D:\ARA Documents\Support Docs\Summary Spreadsheets\Mars...

Single Formula Models
Sefup Run

Afalysis Reports

Multi; & Formula Models
Sefuip Run

Double-Click this Option
to Review the Report for

Methods and Assumptions Single Formula Models
Model List - Single Formula Models

Model List - Multiple Formula Models

Life Requisites List

Cover Types and Baseline (T 0) Acrgs

Variables List

Formulas - Single Formula Models

- Multiple Formula Mod

EXpert Habitat Evaluation Procedures

Afalysis Reports

etup Reports
Other Activities
Working Single Formula Model

‘Working Multiple Formula Modek

Associations - Single Formula Mode

Associati - Multiple F la Mode
Suitability Index Curves - Single Formula odels
Suitability Index Curves - Multiple Formula
Variable Data - Single Formula Models

Setup Reports

Marsh Wien

Double-Click this Option

Formulas for the Single Formula Models to Review the Rep()l‘t for
Multiple Formula Models

Instruction Wind ow

Figure 70. Click on the Setup Reports button to review the association

A list of available reports appears in the center of the primary interface.

reports in EXHEP.

Four additional reports should be populated by the time the model
association process is complete:

e Formulas— Single Formula Models

¢ Formulas— Multiple Formula Models

e Associations — Single Formula Models

¢ Associations — Multiple Formula Models

Single-click on any of these reports and look to the Instruction Window

to check the contents of the report. Double-click on any report, and
EXHEP opens a new window with the report inside (Figure 71).
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Microseft Access EEE
e ey ]t L) - Qowe il Al - s
¥ Formulas for Single Formula Models r'_lrﬁlﬁl
Mill Creek Ecosystem Restoration Study
Design 1

Formulas for Single Formula Models
Marsh Wren

Cover Type Coder| EMERGENT
Cover Type Description: Emegent Wetlands
HSI Formula:| ([TYPOROWFRM]*[CANEMERG)* [DEFTHWATERIM(1/) [CANWOODE)

Cover Type Code:| NEWEMERD
Cover Tzrr Descr E“““: Mewly Developed Emergent Wetlands
HSI Formula:| ([TYPOROWFRM]*[CANEMERG)* [DEFTHWATER) (1) [CANWOODE)

EXHEP Report Date: 007 Tizse: IO Page I o2
EXHEP Dataflle: 1'% wning Emrusns B bor 3 Frponts R Pl

P 1+« [t (0]
Ready U

T start 6 Wik Mecks Plyer | B8 Uind VB Apghg EXVEP b | BE EEP ReporteFl. 0 Fomdssfoe Sngle . | (D) Miorosolt PowerPon... | [P Mirosoft Officn Pict.... R". 5:50 P11

Figure 71. Example of EXHEP*s formula report for the single formula models.

Click on the Close button from the suite of buttons offered in the Print
Preview toolbar - EXHEP returns to the primary interface. Repeat the
process as often as necessary to check the products developed thus far in
the association activities. Proceed to Step 4: Enter Baseline Data and
Generate Baseline Results to continue.

Step 4: Enter baseline data and generate baseline results

Once the HSI models are set up and associated in EXHEP, the baseline
data can be entered into the system. In some studies, several models are
constructed with similar variables in an attempt to characterize the quality
of the site in an efficient manner. EXHEP provides entry screens to
import variable data, automating the data entry task. This capability
reduces the amount of labor required to complete the analysis, while
increasing the system’s evaluation efficiency. Although EXHEP has segre-
gated the input of single formula models and multiple formula models
thus far, it is not uncommon for these two types of models to share similar
variables and their accumulated data. Automated data input into EXHEP
streamlines access to this data by importing it from a single source regard-
less of its application to the single or multiple formula models. This
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capability further enhances the system’s efficiency and reduces the amount
of time necessary to input the data.!

Sl graph coordinate entry, deletion, and/or copying

Prior to entering data into EXHEP, a normalized relationship (scaled
from O — 1) must be defined between each variable and the suitability of
the habitat it represents to the community or species. To begin the
process, click on the Run button under the Single Formula Models
section of the primary interface (Figure 72).

Click This Button Now

EXHEP Datafile2.mdb . I:\-kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Mod :ls . Choose Working Model
Setup RY . Associate Parameters
. Enter Sl Graphs and Vanable Data
Analysis Reports . Perform Baseline (TY 0) Calculations*
. Define Target Years
Multiple Formula Models . Enter Without-Project Acres
Setup Run . Enter Without-Project Projections™
. Perform Without-Project Calculations™®
Analysis Reports . Enter With-Project Acres
. Enter With-Project Projections*

Setup Reports . Perform With-Project Final Calculations™®
Other Activities

Single Faormula Madel Run

‘working Single Formula Model:  Marsh ‘wiren

‘Working Multiple Formula Model:

Variable Data and Suitability Index [S1) coordinates are entered here.

Figure 72. Click on the Run button to begin the single formula model baseline
data entry process in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

o ownNE=

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercises 4 - 6 for relevant training in baseline data entry in EXHEP.
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6. Enter Without-Project Acres

7. Enter Without-Project Projections*

8. Perform Without-Project Calculations*

9. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

By now, the first two steps in this options list have been completed.
However, the software may not be ready to accept coordinates for the
models in the analysis — particularly if several models were defined earlier
in the setup process. A systematic approach works best in this instance —
choose a “Working Model” (refer to Step 2: Model Association, Choose the
Working Model above for assistance) to proceed. Now double-click on

step 3, Enter Sl Graphs and Variable Data to open the following
windows (Figure 73).

Cover Type/

& Cover Type: [NEWPALEMER  + MNewly Developed Palustiine Emergent Wetlands
and Variable _ _
. Variable: [CANEMERG + Emergent Herbaceous Vegetation Canopy Cover (%)
Selection

Window

Step 2: Enter Graph Coordinates and Variable Data
[ Delete
Coordinates

Graph and and Data
Data Entry

Model Description Variable Data
FO['IIl MarshWren » 'U—

Cover Type
Identification Code

MNEWPALEMER

Variable Description
Emergent Herbaceous Vegetation Canopy Cover (%]

Graph Coordinates (X.Y):

|ﬁu variable data has been associated with
i

his combination pet. Record: @ 110 @ of

Figure 73. Baseline Data Entry windows for single formula models
in EXHEP.

The Step 1: Select Cover Types and Variable Combinations
window focuses the system on a cover type-variable combination. The
Step 2: Enter Graph Coordinates and Variable Data form is the
interface that will accept the coordinates for the variable’s Sl curve and the
data points collected by the evaluation team.
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Step 1: Select a cover type and a variable

To begin, select a cover type and a variable from the pull-down menus in
the upper window (Step 1: Select Cover Types and Variable
Combinations) (Figure 74).

Click Here and Select a Cover Type

Step 1: Select Cover Types a |d Variable Combinations

Model: Marsh Wren

Cover Type:

Variable: [NEWPALSCRE  Newly Developed Palustine Scrub-Shiub et
PALEMERG Palustrine Emergent Wetands
PALSCRBSHR  Palustiine Scrub-Shiub Wetlands

Model: Marsh Wren

Newly Developed Palustiine Emergent Wetlands

Emeigent Herbaceous Vegetation Canopy Cover (%)
Emergent Herbaces \ Canopy Cover %)
Peicent Canopy Cover Of Woody Vegetation < 6m Tall (%]
Average Waler Depth (m)
TYPGROWFRM _ Growth Form of Emergent Hydiophytes

Figure 74. Begin data entry by selecting a cover type and a variable
from the pull-down lists provided.

Step 2: Enter the Sl graph coordinates

Now move to the lower window (Step 2: Enter Graph Coordinates
and Variable Data) and provide the SI graph coordinates for the
selected variable in the selected cover type (Figure 75).
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Working
Model ————p

Working
Cover Type

Working
Variable mmmp

SI Graph
Coordinate
Entry Line

&

Record Indicator Bar

Step 2: Enter Graph Coordinates and Varia )le Data

Delete
Coordinates
and Data

Model Description
Marsh Wren

Cover Type
Identification Code
NEWPALEMER

Variable Description
Emergent Herbaceous Vegetation Canopy Cover (%)

Mo variable data has been associated wil
this combination pet.

Record: (1] « [ 1 » [PI]r+ of

Variable Data Entry Panel

Figure 75. Move to the lower window and enter the Sl graph coordinates

in the space provided.

To do this, enter sets of X and Y coordinates (separated by commas - Xi,Y1,

X2,Y2, X3, Y3, ..

(Figure 76).

.. Xn, Yn) into the lower left-hand space provided [i.e.,
Graph Coordinates (X,Y) and hit the Tab key on the keyboard

Type in Graph
Coordinates
Here

(XY, ...etc)

Step 2: Enter Graph Coordinates and Variable Data

Delete
Coordinates
and Data

Model Description
M arsh ‘wien

Cover Type
Identification Code
NEWPALEMER

Variable Description
Emergent Herbaceous Wegetation Canopy Cover %]

Graph Coordinates (X.Y):

p.0.50,0.1,80,1.1001

Variable Data

Ve

Record: E 4 ’71 [E

of

Figure 76. Example of an Sl coordinate entry.
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EXHEP ignores spaces in these entries, so use spaces within the entry to
clarify and organize the X and Y values entered. As soon as the coordinates
are entered, hit Enter on the keyboard. EXHEP will check the numbers -
if an entry is missing commas, or
has too many commas, EXHEP
will flash a warning and directions
on the best way to proceed. Once
the coordinates have been checked
by the program, EXHEP will move the cursor to the first entry of the
Variable Data entry panel on the right-hand side of the screen.

Microsoft Access

Wrong number of arguments. Enter in pairs in X 1,Y 1,%2,Y2...Xn,Yn format,

Continue the process of Sl coordinate entry for all cover type/variable
combinations in the model before proceeding to the data entry phase of
the process. If the need should arise, the SI graph coordinates can be
deleted by highlighting the string of “X/Y” coordinates and hitting the
Delete button on the keyboard. As is often the case, cover types may share
the same Sl curve. In this instance, save time by copying the SI graph
coordinates to the clipboard and pasting them back down into the next
record. To do this, follow these quick steps:

1. Highlight the coordinates and press Ctrl C on the keyboard.

2. Now move up to the upper form (Step 1: Select Cover Types and
Variable Combinations) and pull down the next cover type. Leave the
variable selection as it is.

3. Move down to the lower form (Step 2: Enter Graph Coordinates and
Variable Data) and left-click once in the Graph Coordinates (X,Y)
box.

4. Press Ctrl V on the keyboard and Tab to accept the coordinates
(Figure 77).
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Step 1: Highlight
Coordinates and
Press Ctrl C on

Keyboard to Copy

Coordinates s

raph Coordinates and Variable Data

Model Description
Marsh Wien

Cover Type
Identification Code
NEWPALEMER

Variable Description
Emergent Herbaceous Vegstation Canopy Cover (%)

Graph Coordinates (X.Y):
1.0.50.01.60.1.100.1

Mo

Step 2: Select
Next Cover gy
Type From Pull-
Down List

Step 1: Select Cover Types and Variable Combinations

Model: Marsh Wren

Step 3:
Left-click Once on
the Blank Graph
Coordinates

Model Description
Marsh wiren

Cover Type
Identification Code
NEWPALSCRE

Variable Description
Emergent Herbaceous Vegetation Canopy Cover (%]

Window ﬁ l - =

Step 4: Press
Ctrl V and Tab
on Keyboard to

Paste
Coordinates

Model Description
Marsh Wier

Cover Type
Identification Code

NEWPALSCRE

Variable Description
Emergent Herbaceous Vegetation Canopy Cover (%)

Graph Coordinates (X,).
0.0,50,01,80.1,100.1

Recors (W] < [T » (1]

of

If there were no errors in the process, EXHEP will move the cursor up to
the first entry of the Variable Data entry
panel on the right-hand side of the screen.
Repeat this process for every variable-
cover type combination for every model in
the analysis. Return to the top of the cover
type and variable lists, and double-check
each record to assure that the Sl graph
coordinates have been entered for all
records. Click Close to return to the primary interface. Choose the next

Figure 77. Copying Sl graph coordinates from one record to the next.

USER’S NOTE:

Although this process may seem tedious at
first, the flexibility of the EXHEP software
allows users to sensitize the model to condi-
tions in their region. In other words, because
the software asks for these graphical coordi-
nates on a variable-by-variable basis for every
cover type, the system will allow users to
develop highly specialized relationships
between the model’s various components.
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“Working Model” and repeat the process as often as necessary to fully set
up the datafile for all applicable models.!

Additional actions necessary to input SI graph coordinates for multiple
formula models

If multiple formula models are used in the analysis, the Sl graph
coordinates must be entered using the second set of buttons on EXHEP’s
primary interface (Figure 78).

Click This Button Now

EXHEP Datafile2.mdb /| I:\-kelly2\A_PlannerA\EXHEP\manual\Chapters\~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

- 3. Enter S| Graphs and Yariable Data

. Perform Baseline (T 0) Calculations™

. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™®

. Perform Without-Project Calculations™
Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™®

Single Formula Mod :ls
Setup

Analysis Repqrts

Multiple Formula M -dels

S etup R
Analysis Reports

W00 =~ O M InIAELD =

JEr—Y
-0

Setup Reports
Other Activities

Yariable Data and Suitability Index [51] coordinates are entered here.

Figure 78. Click on the Run button to begin the multiple formula model
S| graph coordinate entry process in EXHEP.

As it did before, the screen appears in the center of the primary interface
with 11 options:

1. Choose Working Model
2. Associate Parameters
3. Enter Sl Graphs and Variable Data

1 Once the suite of Sl coordinates have been entered into the file for the models, the authors suggest
saving the file as a “master.” This is a particularly useful approach if the models are to be used at
multiple sites (with unique baseline conditions such as an impact site and a subsequent mitigation site
or perhaps multiple restoration sites under the premise of a watershed study). By opening and saving
the “master” as a new file, the setup information is retained, and the data entry process for the new
site can begin immediately thereafter.
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Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

© 0N U A

By now, the first two steps in this options list have been completed.
However, the software may not be ready to accept coordinates for the
models in the analysis — particularly if several models were defined earlier
in the setup process. A systematic approach works best in this instance —
choose a “Working Model” (refer to Step 2: Model Association, Choose the
Working Model above for assistance) to proceed. EXHEP uses the same
process to link the SI graph coordinates to the model’s cover types and
variables as it did in the single formula model example, with one exception
— it now asks for life requisite information. Click on the third option
(Enter SI Graphs and Variable Data) and the following window will
open (Figure 79).

B Select a Life Requisite

Click Here To
Select a Life Requisite: || vt Open the Life
Requisite List

Select a

Working Life
Food/Cover Component for Slider Turtle <_Requisite From

STTEMP Temperature Component for Shder Turtle

STWATER ‘\wWater Component for Slider Turtle the List
=]

Click “OK” to Proceed

ES Select a Life Requisite

Select a Life Requisite: [ﬂm v

Ll &

Figure 79. Select a Life Requisite window for multiple formula
models in EXHEP.
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The Select a Life Requisite window focuses the EXHEP engine on the
working life requisite for model setup. Use the pull-down menu to the
immediate right of the Select a Life Requisite window and select the
first life requisite in the model. Click OK, and EXHEP will open the Step
1: Select Cover Types and Variable Combinations and Step 2:
Enter Graph Coordinates and Variable Data forms just as it did for
the single formula models. Use the same protocol described above in the
single formula models section to enter Sl graphical coordinates for the
cover types and variables associated with this life requisite. When finished,
close the forms and return to the primary interface. Repeat the process for
each life requisite in every multiple formula model.

Checking the Sl graph coordinates with EXHEP reports

To review and check the entries made thus far, click on the Setup
Reports button (Figure 80).

Click Here to Review Report List
EXHEP Da afile4.mdb I:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum... Double_Cth
- this Option to
| 3 ZI EXpert Habitat Evaluation Procedures Review the
Single Fo mula Models [ Methods and Assumptions
Setup Model List - Single Formula Models Report for
Model List - Multiple Formula Models =
Analgsis Reports Life Requisites List Smgle F()rmula
Ci T d Baseli 0) Ad
Multiple F ormula Models Vg:;z:ﬂ:;pﬁzlnn aaelina (TY ) Acres Models
Setup Formulas - Single Formula Models
Formulas - Multiple Formula Models
Analgsis Reports Associations - Single Formula Models
Associations - Multiple Formula Modelsjy
:Suitability Index Curves - Single Formula Models =
Suitability Index Curves - Multiple Formula Model: Dﬂuble—ChCI{
Other Activities Variable Data - Single Formula Models = 3
— this Option to
working Single Formula Model:  Marsh Wien Review the
Working Multiple Formula Model: Rep ort for
Suitability Index Curves for each Variable and Cover Type in the Single Formula Models Mulﬁple
Formula Models
Instruction Window

Figure 80. Click on the Setup Reports button to review the Sl graph coordinate
reports in EXHEP.

A list of available reports appears in the center of the primary interface.
Two additional reports should be populated by the time the graph
coordinates entry process is complete:
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e Suitability Index Curves — Single Formula Models.
e Suitability Index Curves — Multiple Formula Models

Single-click on either report and look to the Instruction Window to
check the contents of the report. Double-click on any report, and EXHEP
opens a new window with the report inside (Figure 81).

Microsoft Access

i - 5 Q[0 @ Fe - Cose 5] £l 4, - @ [

# Suitability Index Curves for, Single Formula Models

Mill Creel Ecosystem Restoration Study

Design !
Sk tahility Index Curves for Single Formda Moddls

Cover Type
Code Graph Coordinates (X,T)

0,0500.150,1,100,1
0,0,500.180,1,100,1
0,0.500.140,1,100,1
0,0,500.180,1,100,1

0,11000
0,100
0,11000
0,1100p

00151401
00151401
0051401
00151401

a4 2007 Time: 5J1 FM

1 Teienmp Fremzses Faemese 4 Fepmets Foprorts mks

Page: 14 | 4 I—IE]@

Figure 81. Example of Suitability Index Curves for Single Formula Models
reportin EXHEP.

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
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the Sl graph coordinates entry process is complete, and the information
has been confirmed, proceed to the next section to learn how to enter
variable data into EXHEP.

Baseline data entry

It is often useful to organize the cover types and their associated variables
in some fashion or manner before beginning the process of entering data.
In most HEP studies, several data sets are generated for each variable (in
each applicable cover type). In its original form, this information is often
unwieldy and prone to disorganization. One option is to store the data in a
spreadsheet - EXHEP was designed to import data from such electronic
formats (specifically Microsoft-compatible formats such as MS Excel).!

Now, begin the data entry process by clicking on the Run button under
the Single Formula Models section of the primary interface
(Figure 82).

Click This Button Now

EXHEP Datafile2. mdb  [:) kellyZ\A_Planneri\EXHEPYmanual\Chaptersi~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

: 3. Enter S| Graphs and Yariable Data

. Perform Baseline (TY 0) Calculations™

Define Target Years

. Enter Without-Project Acres

Enter Without-Project Projections™

. Perform Without-Project Calculations™
Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Single Formula Model :

§ etup R

Analysis Repogts

Multiple Formula M 'iels

Analysis Reports

Setup Reports
Other Activities

—
= =

Mulkiple Formula Model Run
Single Farmula tadel:

Slider Turtle

Yanable Data and Suitability Index [51) coordinates are entered here.

Figure 82. Click on the Run button to begin the single formula model baseline
data entry process in EXHEP.

1 Example spreadsheets have been provided on the installation CD (Marsh Wren Field Kit and Slider
Turtle Field Kit).
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As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ENOUAWNE

Before continuing, verify that the correct "Working Model” has been
selected (refer to Step 2: Model Association, Choose the Working Model
above for assistance). Now click on the third
option (Enter SI Graphs and Variable
Data) to continue. EXHEP will again open

USER’S NOTE:

EXHEP will not accept negative data in
the variable data entry screen. Refer to

the Step 1: Select Cover Types and Chapter 7 of this User’s Guide to review

. . . . situations where this condition might
Variable Combinations and Step 2: arise, and for helpful suggestions to
Enter Graph Coordinates and Variable address this issue.

Data forms. Select the first cover type and
variable combination for which there are data, and click on the “0” space
of the Variable Data entry panel in the bottom window. Enter the data
(either manually or electronically) in the space provided.!

Manual data entry

To enter data manually, type in the first value and press Enter on the
keyboard (Figure 83).

1n this first edition of the EXHEP software, it is assumed that each variable’s index was developed in
relation to the standard means of the data gathered. Thus all data are summed and averaged across
the suite of data points collected, and the graph is plotted using direct linear configuration. If for any
reason the data must be statistically analyzed in a different fashion (e.g., modes taken instead of
means), perform this calculation outside the EXHEP software and provide the result(s) in the
Variable Data entry panel.
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Step 2: Enter Graph Coordinates and Variable Data

Delete
Coodinales
and Data

:;gij’lzescrlplinn - clithellala & Type in
Somilmn L ~ Data Here
NEWPALEMER \
YorebeDescpin \
\
|}
acords 1] < [T IR 1
1
I Hit
! Enter
| m;ﬁil"gescnplinn , and

Cover Type
Identification Code
PALEMERG

Variable Description
Emergent Herbaceous Vegetabon Canapy Cover (%]

-
Record: (4] « [ 1 (v [bifes]of

Figure 83. An example of the manual data entry process in EXHEP.

With this action, EXHEP will save the data point to the datafile and
proceed to the next line. Repeat the process, entering all of the data for
this variable and cover type combination. Use the scroll bar on the right-
hand side of this panel (or the arrow keys on the keyboard) to move up and
down through the entries. Return to the upper form (Step 1: Select
Cover Types and Variable Combinations) and choose the next
combination of variables and cover types to continue the process. Repeat
as often as necessary to fully populate the datafile.

Electronic data entry

If data are stored electronically in a spreadsheet, they can be imported into
the datafile relatively easily. The data in the external spreadsheet must be
organized in a variable per cover type manner, and they must be stored in
columns. Now, import the data by following these steps:

Open the external spreadsheet.

Highlight a single column of data.

Press Ctrl C on the keyboard to copy the data to the clipboard.

Return to the EXHEP software (press ALT + Tab on the keyboard until
the Microsoft Access icon appears in the viewer or click on the

Microsoft Access icon on the taskbar at the bottom of the screen).

o=
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5. Click the Import Data button above the Variable Data
entry panel (Figure 84).

o™

& B
1 [Project: |Mill Creck

ystem Restoration Study

D | F 5] [0
Date: 15-May-07

2 Site Name/Cade: _Design |

Applicable Cover Type: PALEMERG

3 Sumpling Team Members

Kelly Capes and Antisa Webl

4 Notes: Site burned last year.

CANEMERG

CANWOODG

DEPTHWATER
TYPEGROWFRM

~| Sample Number

i
-

Step 1: Open Spreadsheet

Model Description
Massh Wren

Cover Type
Identification Code

PALEMERG

Variable Description
Emeigent Hetbacsous Vegatation Canapy Cover (%]

Graph Coordinates (X.Y):
0.0.5001.80,1,100.1

Step 2: Highlight Data Column
Step 3: Type “Ctrl C” to Copy to Clipboard
Step 4: Switch to EXHEP

—— . Step 5: Click “Import Data®

Vaiiable Data

Mo

Record: (4] « [~ 1 » [M]r+ of

Figure 84. Importing data from an external spreadsheet into EXHEP.

6. Click on the Import Data button in the lower left-hand corner of the
Field Data Import Process screen to continue.

E= Field Data Import Process

This process will import a single column of data
from a spreadsheet or database.

Import Data ‘

X

Step 1: Copy the data to the clipboard (Ctrl + C).
Step 2: Press the "Import Data" button below.
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EXHEP pastes each cell from the copied dataset into the
Variable Data entry panel. The Cancel Import button
(lower right-hand corner) will halt the importation
process and return to the Variable Data entry panel.
When the importation process has
finished, EXHEP provides a mes-
sage indicating that the import
action was completed successfully.

Press OK to proceed. If the

process failed, EXHEP will display an error message. To correct the
error, empty the clipboard and try copying the data once again. Repeat
the process, entering all of the data for the variable-cover type
combinations in the model.

Field Data Import Process BI

Import successfull

Field Data Import Process

ERROR — Mo data was pasted to the clipboard. Try again with data on the clipboard,

Exporting data to MS Excel

Whether entering the data manually or electronically, every variable per
cover type in each model must be entered into the software systematically.
Often, variables are shared across models or even across cover types.
Rather than re-entering the same data multiple times, a process has been
devised to save this information in a compatible spreadsheet file for
importation via the protocol described above. To do this, follow these
quick steps:

1.

2.

Manually enter the data for the variable into the software following the
directions above.

Save the data to an MS Excel file by clicking the Export "

Data button above the VVariable Data entry panel B
(Figure 85).

Select the location to save the datafile via the Save in: window, provide a
new name (only) for the datafile in the File name: window, and press
Save! (Figure 86).

1]t is not necessary to provide an extension for the datafile in the File name: - MS Access pre-determines

the extension and assigns an *.xls to the file name provided.
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Enter Data and Click This
Button to Export to MS

Delete

Coordinates
and Data

Model Description
Marsh Wren

Cover Type
Identification Code

PALEMERG

Variable Description

Emergent Herbaceous Vegetation Canopy Caver (%] 1

Graph Coordinates (XY):

0,0,50,0.1,80,1,100.1

LANET]

[100

floo

[100

[100 e

Record: [14] 4 T [ (P ]P¥] of -

Figure 85. Exporting data from EXHEP to MS Excel - click the Export Data button.

Choose the Directory and Path
to Store the Data Using the Save
in: Pull-down Menu

Export datafile as

My Network

Save as type:

S L arsh Wren Tab Files & Fieldki

v B cf B~

Q I0ld versions
E)Marsh Wren field kit 07-14-04.xis
My Recent #)rBaselne_Summary_SM.xls
Documents
@
Type m Desktop
the New
Flle Name My Documents
Here and T
Click Save N

Places mwieﬂ xls ﬂ

|Spreadsheet (xls) =]

and path for the new file.

Save |
Cancel

Figure 86. Exporting data from EXHEP to MS Excel - assign a directory
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If EXHEP was able to export the data to MS Excel, a confirmation
message is displayed. Click OK to close the message. EXHEP will return
to the entry screens when

Microsoft Access

fl n IShed . Se I eCt the n eXt File successfully saved as: D:irkelly 24 _Flanner\EXHER manuahChaptersiMaster Document and ChaplersiSupport
- Docs\summary SpreadsheetsiMarsh Wiren Tab Files & Fieldkit\DatafleS 1.xds
variable and cover type

combination, and repeat
the process until all field
data have been entered, exported, and saved.

If the need should arise, delete an individual data point by clicking on the
Record Indicator Bar to the immediate left of the data point and
pressing Delete on the keyboard (Figure 87).

Click here and hit Delete on
vour keyboard

Step 2: Enter Graph Coordinates and Variabl : Data

Delete
Coordinates
and Data

Model Description
Marsh ‘Wren ’ rgﬁ”—“
Cover Type [60
Identification Code .
PALEMERG [e0
Variable Description 30
Emergent Herbaceous Vegetation Canopy Cover (%] |1DU—
[100
100
Graph Coordinates (X.Y): [0
0.0.50.0.1.80.1.100.1
100 =
[ Record: E 4 L [ J01)rH] of

Figure 87. Deleting single data points in EXHEP.
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To delete the entire data set (if for example, a mistake was
made and data were entered against the wrong variable or “ 7.8
cover type), press the Delete Coordinates and Data

button in the upper left-hand corner of the Step 2: Enter Graph

Coordinates and Variable Data screen. Before deleting the entire data
set and Sl coordinates, EXHEP explains the implications of this action

Confirm Deletion

'E Dieleting this record wil not only delete the graph coordinates associated with this variable, but al field data associated
L} with this variable as wel., Do you want to continue?

oK | Cancel |

and provides an avenue to cancel the action or proceed. Click on OK to
proceed with the deletion or Cancel to stop
the deletion process. Once deleted, the

Microsoft Access

inform ation cannot be recove red from the Current record and associated field data deleted successfully.
EXHEP datafile, and will need to be re-

entered. When the data have been removed
from the database, a status message appears. Click on OK to proceed with
the data entry process.

Additional actions necessary to input data for multiple formula models

If multiple formula models are used in the analysis, the variable data must
be entered using the second set of buttons on EXHEP’s primary interface
(Figure 88).
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Click This Button Now

EXHEP Datafile2. mdb  [:) kellyZ\A_Planneri\EXHEPYmanual\Chaptersi~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

. 3. Enter S| Graphs and Variable Data

. Perform Baseline (TY 0) Calculations™

Define Target Years

. Enter Without-Project Acres

Enter Without-Project Projections™

. Perform Without-Project Calculations™
Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Single Formula Model :

Setup R
Analysis Repogts

Multiple Formula M 'iels

Analysis Reports
Setup Reports
Other Activities

g Multiple Formula Model:  Slider Turtle

0
1

—

Multiple Formula Model Run

Yanable Data and Suitability Index [51) coordinates are entered here.

Figure 88. Click on the Run button to begin the multiple formula model baseline
variable data entry process in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUALNE

Before continuing, verify that the correct "Working Model” has been
selected (refer to Step 2: Model Association, Choose the Working Model
above for assistance). Now click on the third option (Enter SI Graphs
and Variable Data) and the following window will open (Figure 89).
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B Select a Life Requisite

Click Here To
Select a Life Requisite: || vt Open the Life

Requisite List
E OK

| |
Click to Close Without Changing the Working Life Requisite

B8 Select a Life Requisite
Select a

Working Life
STFOODCVR Food/Cover Component for Slider Turtle Requisite FI‘OII]
STTEMP Temperature Component for Shder Turtle

STWATER ‘\wWater Component for Slider Turtle the List
=]

Select a Life Requisite: [l

Click “OK” to Proceed

ES Select a Life Requisite

Select a Life Requisite: [TTIINEYS v
5 =

Figure 89. Select a Life Requisite window for multiple formula models
in EXHEP.

The Select a Life Requisite window focuses the EXHEP engine on the
working life requisite for model setup. Use the pull-down menu to the
immediate right of the Select a Life Requisite window and select the
first life requisite in the model. Click OK, and EXHEP will open the Step
1: Select Cover Types and Variable Combinations and Step 2:
Enter Graph Coordinates and Variable Data forms just as it did for
the single formula models. Use the same protocol described above in the
single formula models section to enter data for the cover types and
variables associated with this life requisite. When finished, close the forms
and return to the primary interface. Repeat the process for each life
requisite in every multiple formula model.
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Checking the baseline data entry with EXHEP reports

To review and check the entries made thus far, click on the Setup
Reports button on the primary interface (Figure 90).

Click Here to Review Report List

EXHEP Dat: file5.mdb  l:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

| > ] EXpert Habitat Evaluation Procedures

Single Forn ula Models Model List - Single Formula Models Double-Click this
Setup | Run Model List - Multiple Formula Models Onption to Review
Life Requisi List p
Analysls Reports Cover Types and Baseline (TY 0) Acres the Report for
Variables List H
Multiple Fo mula Models Formulas - Single Formula Models Single Formula
Setup | Run Formulas - Multiple Formula Models Models
Associati - Single Formula Models
Analyss Reports Associations - Multiple Formula Models
Suitability Index Curves - Single Formula Models
Suitability Index Curves - Multiple Formula Mode Scroll down and
Variable Data - Single Formula Models Doubl lick thi
Other Activities Variable Data - Multiple Formula Models ouble-click this
Setup Reports Opti()ll to Review
Working Single Formula Model:  Marsh \wren the Report for
\Working Multiple Formula Model: Multiple Formula
Models
Instruction Window
Figure 90. Click on the Setup Reports button to view the variable data reports

in EXHEP.

A list of available reports appears in the center of the primary interface.
Two additional reports should be populated by the time the data entry
process is complete:

¢ Variable Data — Single Formula Models
e Variable Data— Multiple Formula Models

Single-click on either report and look to the Instruction Window to
check the contents of the report. Double-click on any report, and EXHEP
opens a new window with the report inside (Figure 91).
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Microsoft Access
! Fle Edit %ew Tools ‘Window Help  Adobe FDF

i - o O [1]ad B e - Cose 5| £l Y, - @ B

¥ Variable Data for Single Formula Models

Mill Creek Ecosystem Restoration Study

Degign 1

Variable Duata for Single Formila Models

Morsh Wren

Stard ard Deviation:

Standard Deviatioe:

EXHEP Feport Date: asrsanar Tare: 554 FM
EXHEP Datafik : I mining Frrcisos B x o §'Fow e Fope s mih

Page; 14 4 I—IE]@

Figure 91. Example of Variable Data for Single Formula Models report in EXHEP.

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
the data entry process is complete, and the information has been con-
firmed, proceed to the next section to learn how to perform the baseline

analyses in EXHEP.
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Perform baseline (TY 0) calculation

EXHEP will calculate the baseline results on a model-by-model basis for
both single and multiple formula models. To proceed, click on the Run
button under the Single Formula Models section of the primary
interface (Figure 92).

Click This Button Now

EXHEP Datafile3.mdb  I:\~kelly2\A_Planner\AEXHEP\manual\Chapters\~-Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Mod s . Choose Working Model
Setup o . Associate Parameters
. Enter Sl Graphs and Variable Data
Analysis Reports | 4. Perform Baseline 0) Calculations*®
. Define Target Years
Multiple Formula Models . Enter Without-Project Acres

m . Enter Without-Project Projections®
Reports

. Perform Without-Project Calculations*
Analysis . Enter With-Project Acres

. Enter With-Project Projections™®

Setup Reports | 11. Perform With-Project Final Calculations®
Other Activities

Single Formula Model Run

Working Single Formula Model:  Marsh Wien

‘Working Multiple Formula Model

Calculate the Habitat Suitability Index [HSI) for the Working Model for Baseline (TY 0).
Once done, proceed to the Without-Project Projections step.

Figure 92. Click on the Run button to begin the baseline calculation process
for the single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUR®NE
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Check to assure that the “Working Model”
is set to the correct model, and click on
the fourth option [Perform Baseline

(TY 0) Calculations*] to

continue. In

response, EXHEP will begin the calcu-

lation process. As the calculations con-

Baseline(TY0) Calculation Status

X

Baseline(TY0) Calculations completed successfully,

tinue, a Progress Indicator window will open in the
screen. This progress window will track the status of
the analysis (number of records to assess versus num-
ber of records processed) and provide a tentative

estimate of Elapsed Time
EXHEP returns a message
concluded.

. When completed,

that the calculations are

EEl Prosress Indicator X

Current Frocess:
Model Equation Calculations

Total Records: 4

=ecords Processed: 4

Elapsed Time: 0 minute(s) 2 seconds

Additional baseline entry/analysis actions for multiple formula models

If multiple formula models are used in the analysis, calculate baseline
results for the models using the second set of buttons on EXHEP’s
primary interface (Figure 93).

Single Formula Mode &

S etup R
Analysis Repoifs

Multiple Formula Mo lels

Analysis Reports

Setup Reports
Other Activities |

‘Warking Single Formula Model:

‘whorking Multiple Formula Model

Working Model for Baseline
Projections step.

Click This Button Now

EXHEP  Datafile2.mdb I:\~kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

. Enter S| Graphs and Variable Data

. Perform Baseline 0) Calculations™
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations™
. Enter With-Project Acres

. Enter With-Project Projections™
. Perform With-Project Final Calculations*

Multiple Formula Model Run

Slider Turtle

Calculate the Habitat Suitability Index [HS1) and Equivalent Optimal Area (EOA]) for the

(TY D). Once done. proceed to the Without-Project

Figure 93. Click on the Run button to begin the baseline calculation process
for multiple formula models in EXHEP.
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As it did before, the screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ENOUAWNE

Check to assure that the “Working Model” is setto the [ x|
correct model, and click on the fourth option e SN
[Perform Baseline (TY 0O) Calculations*] to Total Records: 4

Secords Processed: 4

continue. In response, EXHEP will begin the
calculation process. As the calculations continue, a
Progress Indicator window will open in the screen.
This progress window will track the status of the analysis
(number of records to assess vs. number

Elzpsed Time: 0 minute(s) 2 seconds

of records processed) and provide a Bl g (/U] Caldleiion St X
tentative estimate of Elapsed Time. Baselne(Tv0) Calculations completed successfily,
When completed, EXHEP returns a

message that the calculations are

concluded.

Checking the baseline analysis with EXHEP reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 94).
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Click Here to Open the Baseline Results Report

Click Here D

to Review the gle Formula Models Ba i 0
. . § etup Run Without-Project Projections
Analysis Report List for Without-Project Results
Single Formula Models Analysis Reports With-Project Projections

With-Project Results
With- vs. Without-Project Results

§ etup Run AAHU Summary
Overall Net Results - All Models

ysis Reports
Click Here -
to Review the Setup Reparts
Other Activities

Analysis Report List for
Multiple Formula Models
e

Baseline results (prior to future projections).
Report includes: Variables, Means and HSI results.

Figure 94. Click on the Analysis Reports buttons to review
the baseline results in EXHEP.

A list of available reports appears in the center of the primary interface.
The first report listed, Baseline (TYO) Results, is ready for inspection.
Double-click on this report to review the results (Figure 95).
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Mill Creek Ecosystem Restoration Study
Design I
Buaseline (TY #) Rasuliy
S Marsh Wren
y TY 0 H5I: 0.179
Results > T 0 Wosking Are: I
TY 0 HUs: 14.32
Rehtive
Cover Type Variahle Mean 81 TYHSI Aces Ama
EMER GENT CANEMER a0 00s| o2 wm 06
CAMWI0ODG 40 00| .60 0.265 a0.m 063
DEFTHWATER a200] 1| 02| wm 06
TVPHFROWEFEL 1.00] 1.m 0.268 a0.m 0.63
[
Resu Its by | HEWEMER CAMENEE 00| 0.m 0.00m 0. 0.0
ﬁ CAHWO 0D6 opol 10| ool o 0.00
Cover Type DEPT HWATER. 00| 0.m 0.000 0. 0.0
TYPGROWFENM opo| 000| oom| o 0.00
[
| HEWscRUE CANEMER opo| o000| ool om 0.0
MO OD6 opo| 100] oom|  om 0.00
DEPT HWATER a0 0. 0.000 0. .00
TYPGROWFEM ooo| 00| ool om 000
[
ENHEP Ee port Date: 242m7 Time: 557 PM Fagelafd
E¥HET Datafik: 'Tesenmp Freroses Fuense 7T Repnes/ Reposts mudk:

Figure 95. Example of the single formula model’s Baseline (TY 0) Results
report in EXHEP.

The site’s overall HSI score (i.e., TY O HSI), associated acres (i.e., TY O
Working Area), and the resulting HU score (i.e., TY O HUs derived
from the multiplication of the HSI score and the associated acres) are
reported under the model name. The specifics used to generate the overall
scores are reported in the tables below this summary. These details are
sorted alphabetically by cover type and variable. This report is cumulative;
thus, all single formula models assessed in the EXHEP analyses are

presented in this report.

The multiple formula model’s Baseline (TY O) Results report looks

similar to the earlier report (Figure 96).
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Mill Creek E cosystem Restoration Study
Design 1

Baseline (TY 0) Results

Slhider Turtle

S u m m ary Determining Life Requisite:
TV 0 HSI: [T

Results TY 0 Working Area:
TY 0 HUs:

Life Requisite: STFOODCVR

Reltive|
ReSUItS by Cover Type Variahle Mean | S LRSI |LRHSI | EO& |[Acres| Area
Cover EMERGEHT CANSUEMERG | 47.00 | 062 052 0.511 051 | soo0 | wes
p CANSUEMERG | o000 | 020 020 0.511 051 oo | oo

: WEWSCRIE | CAMSUBMERS | oo |0 | oa | osu | est | om | oo |

Llfe SCRUBSHRUE | CANWSUBMERG | 1500 |03z | os | osu | os1 | som | oss |

- . 1

Requisite

EXHEP Feport Date: 2442007
EMHEP Datafik: T L

Figure 96. Example of the multiple formula model’s Baseline (TY O) Results
report in EXHEP.

Again, the site’s overall HSI score (i.e., TY O HSI), associated acres (i.e.,
TY O Working Area), and the resulting HU score (i.e., TY O HUs
derived from the multiplication of the HSI score and the associated acres)
are reported under the model name. In addition, EXHEP indicates which
life requisite was the determining factor in the generation of these scores
(i.e., Determining Life Requisite).! Again, the specifics used to
generate the overall scores are reported in the tables below this summary.
These details are sorted alphabetically by life requisite, cover type, and
then by variable. This report is cumulative; therefore it includes all
multiple formula models assessed in the EXHEP analyses.

11f the HSI formula for the multiple formula model is not a discriminating formula (i.e., minimum or
maximum of the LRSIs), then EXHEP has a default for this field - ALL EQUAL.
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Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
the baseline assessment is complete, proceed to the next step to learn how
to assess the without-project conditions of the site in EXHEP.

Step 5: Enter the without-project conditions and calculate the effects

Often confused with the terms “Baseline Condition” or “Existing
Condition,” the Without-Project Condition (WOP) is the forecasted change
in site conditions over the life of the project when no action is taken to
counteract or change the current situation, and is also referred to as the
“No Action Alternative” or the “No Action Plan” in traditional planning
studies. In order to capture the WOP conditions in EXHEP, significant
points in time (i.e., target years) must be defined to compartmentalize and
focus the evaluation on critical temporal dimensions across the life of the
project. These “target years” (TYs) then become the focus of the fore-
casting effort — predictions of site conditions are scaled to these snapshots
in time. In HEP there can be no less than three TYs, and they are by
definition:

e TYo—baseline
e TY1—firstyear of construction/restoration
e TYx — last year of project life or evaluation period

Between TY; and TYx, it is not uncommon for the team to add additional
TYs to capture changes in vegetative cover and structure or other
parameters resulting from anticipated impacts or proposed designs.!

To quantify the projected change to the site if no action is taken, both
without-project acreage and habitat quality must be documented and
incorporated into the evaluation. “No Action” might imply that the site will
not change over time — this is not necessarily the case. Often, vegetation
matures and succeeds over time. Or artificial constructs (e.g., dams,

levees, ditches, etc.) degrade the habitat over time. The timing, nature, and

1 The authors wish to offer a precautionary note - the selection of too few TYs can result in a coarse
analysis insensitive to key ecological/physical changes in the environment. The selection of too many
TYs can lead to excessive data handling, often with no return on investment. Five TYs spread over the
course of 50 years offers a reasonable expectation of return for the level of data analysis and
management required.
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magnitude of these changes must be quantified before the team can devise
an alternative future for the site.!

Without-project forecasting and data entry

In EXHEP, the projected without-project changes to the site are under-
taken first by defining target years and forecasting alterations of aerial
extent given this timeframe. These changes in space and time are then
coupled with changes in physical and biological conditions along this
space-time continuum to characterize the quality and magnitude of change
for the site under the without-project paradigm.

Enter, change, or delete the target years

To proceed, first click on the Run button under the Single Formula
Models section of the primary interface (Figure 97).

Click This Button Now

EXHEP Datafile3.md!, [|:\-kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Mo 2ls . Choose Working Model
m . Associate Parameters
. Enter Sl Graphs and Variable Data
Analysis Reports . Perform Baseline (TY 0) Calculations™
. Define Target Years
Multiple Formula Models . Enter Withl:iut“Pleem Acres

S etup Run . Enter Without-Project Projections™
. Perform Without-Project Calculations*®
Analysis Reports . Enter With-Project Acres

. Enter With-Project Projections*

Setup Reports . Perform With-Project Final Calculations*

Other Activities

Multiple Formula Model Run

‘Working Single Formula Model  Marsh Wren

‘Working Multiple Formula Model:

Add and review target years.

Figure 97. Click on the Run button to begin the target year entry process
for the single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 7 for relevant training in without-project data entry and analysis in EXHEP.
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Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ENOUAWNE

Check to assure that the “Working Model” is set to the correct model, and
click on the fifth option (Define Target Years) to continue. In response,

EXHEP opens the following window (Figure 98).

Enter
Target
Years Target  Calendar

Year Year

Target Calendar
Year Year

- Enter
o '_ Calendar
.0’ Years
Click Here"
and thee
Here
to Delet.e
L 4 s . .
L 4
2
Record: (4] « [ 1 record: (][ 2 )
Figure 98. Define the target years in EXHEP.
The cursor is automatically placed in the first entry USER'S NOTE:

space in the left-hand column (Target Years).
Type in the first target year (i.e., this should be “0”)
and hit the Tab button on the keyboard to move to

The EXHEP software uses the
TYs to calculate annualized
outputs - not the calendar years.

the right-hand column. Now enter the corresponding calendar year in this
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column. Hit Enter on the keyboard to accept the entry. Repeat the
process for each set of TYs and calendar years.!

If for some reason a TY must be modified, it must be completely erased
from the database and re-entered. To do this, click once on the Record
Indicator Bar (i.e., the square to the immediate left of the TY) and press
the Delete button at the bottom of the form (left-hand
corner). A warning message is displayed asking to continue or L
cancel the action.

Microsoft Office Access

This will delete all data related to this targek vear From the database, Do you wish to continue?

Ik | Cancel

The removal of a TY is a very serious undertaking in EXHEP - one click of
the OK key removes every record associated with the TY throughout the
database. Click OK to continue, or Cancel to halt the process. Either way,
the software returns to the Target Year Description entry screen,
where the TY correction can be entered and/or the data entry can be
completed.

When finished, click on the Close button. EXHEP offers a reminder to
enter future conditions into the system to support the TY identification,

Important Notice!

\!J) ‘fau have added target vears - be sure to Forecast Future conditions (variables and acres) For each Target Year,

so users can click the OK button and proceed to the next section (i.e.,
Enter and/or modify without project acres) to focus on the without-
project forecasting task. But first, it is important to note that the TYs
assigned to the “Working Model” apply to all models in the software (both
single and multiple formula model types). Therefore it is only necessary to

1 As is evidenced in the examples above, a period of construction activity is often needed to implement
the designs, and the sites are not ready for assessment for several calendar years (i.e., 8 years in the
example). In HEP, it is as if those years do not count - they are condensed between TYo and TY1. The
period of analysis pertinent to HEP begins at the end of the construction phase and ends with the end
of the project life (i.e., oftentimes 50 years later). Thus it is not unusual to find TYs and calendar years
“out-of-sync” so to speak.
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enter the TYs once - they will be carried into the analysis for the remaining
models. If there are no single formula models in the analysis, the TYs may
be entered via the Run button under the Multiple Formula Models
section of the primary interface. Simply follow the steps described above to
complete the entries as needed, and proceed to the next section to
continue with the forecasting activities.

Enter, change, or delete the without-project acres

Now click on the Run button under the Single Formula Models section
of the primary interface (Figure 99).

Click This Button Now

EXHEP Datafile5.mdb = |:\~kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Mod Is

1. Choose Working Model
2. Associate Parameters
3. Enter Sl Graphs and Variable Data
4. Perform Baseline (TY 0) Calculations™
5. Define Target Years
Multiple Formula Models 6.
I,
8.

Enter Without-Project Acres
Enter Without-Project Projections™
Perform Without-Project Calculations*

Analysis Reports 9. Enter With-Project Acres

1 l] Enter With-Project Projections*

Setup Reparts 11. Perform With-Project Final Calculations™

Other Activities

Single Formula Model Run

‘Working Single Formula Model  Maish wren n
‘Working Multiple Formula Model:

Add and review Without-Project acres.

Figure 99. Click on the Run button to begin the without-project acres entry process
for the single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY 0O) Calculations*
Define Target Years

Enter Without-Project Acres

o U A ®wNE
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7. Enter Without-Project Projections*

8. Perform Without-Project Calculations*

9. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

Check to assure that the “Working Model” is set to the correct model, and
click on the sixth option (Enter Without-Project Acres) to continue. In
response, EXHEP opens the following window (Figure 100).

E= Without-Project Acres

Identification Without-Project Projections Total Acres
Code Cover Type [CT) TY Acres Per TY

[mo]

Figure 100. Without-Project Acres entry window for single formula models in EXHEP.

Click once on the Cover Type (CT) pull-down menu and select the first
cover type from the list of available habitat types. EXHEP queries the
database for target years and baseline acres (based on the entries made in
the steps above), and presents these in a tabular format in anticipation of
projected future without-project conditions (Figure 101).
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E= Without-Project Acres

Identification Without-Project Projections Total Acres
Code Cover Type [CT] Y Acres Per TY

1 |4GCROP =

Figure 101. Select a cover type from the pull-down menu, and EXHEP populates
the entry form.

Note that target years themselves cannot be modified in this interface. To
make a target year change, return to option 5. Define Target Years and
follow the directions above to modify these values. It is also important to
note that the system’s query automatically populated the acreages in the
rows of this table. Modifications to the baseline (TYo) acreages cannot be
made in this interface. Return to the setup interface to make these acreage
changes (refer to the “Step 2: Model setup” section above for details).
Zeroes are used as defaults in all outlying years for the acreages of this
habitat.

Now forecast and enter the number of without-project (WOP) acres for
this habitat in the cells to the right of the corresponding target years by
highlighting and typing in the correct acres for that timeframe

(Figure 102).

Hit Enter once on the keyboard to accept the change, and hit Enter a
second time to move down to the next row. Continue to the end of the
column, at which point hitting Enter a final time on the keyboard will
complete the process for this cover type. Systematically “select” the
remaining cover types one by one from the pull-down menu, forecast their
acreages, and enter these values into the software. All cover types must be
accounted for in this activity — even if they are not associated with the
models in the assessment.
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[
[t
am

Click Pull-down

and Select a Cover Type

Then Enter
the Acres per

Idenbisatun
Code

B Without Projoct Acros

Cover Type [C1]

Running

Acreage Sum

Figure 102. Enter the without-project acreage projections into the cells provided
to the right of their corresponding target years.

A running sum of acres on the site is calcu-
lated by TY and presented in the third
column running along the right-hand side
of this form (Total Acres per TY). At the
end of this exercise, the numbers in each
row of this column should be the same (i.e.,
if there are 100 acres at baseline, there are
100 acres at the end of the study), or a
problem has occurred in the entry process.
Revisit and check the entries in each cover
type to find and correct any errors. If at any
time acreages must be modified, simply
return to this interface, highlight the
acreage that must be changed, type in the
new values, and hit Enter twice on the
keyboard to accept the change.

USER’S NOTE:

Inevitably, acreages and/or data are modified
throughout the planning of a study. Moving in
and amongst models can lead to a break in
the system’s focus on a particular “Working
Model.” If the focus has changed, and the
data have been changed (i.e., baseline acres,
target tears, WOP acres, etc.), it is prudent to
re-run the starred (*) options in the primary
interface [i.e., in particular 4. Perform
Baseline (TY 0) Calculations™* at this point in
time].

USER’S NOTE:

WOP acres assigned to the “Working Model”
apply to all models in the software (both
single and multiple formula model types).
Therefore it is only necessary to enter the
WOP acres once - they will be carried into the
analysis for the remaining models.
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When finished, click on the Close button, and EXHEP returns to the
primary interface. If there are no single formula models in the analysis, the
without-project acres may be entered via the Run button under the
Multiple Formula Models section of the primary interface. Simply
follow the steps described above to complete the entries as needed. Now
proceed to the next section to check the entries and focus on the without-
project forecasting task.

Checking the without-project target years and without-project acres with
EXHEP reports

To review and check the target year and acreage entries made thus far,
click on the Setup Reports button on the primary interface (Figure 103).

Click Here to Review Report List

EXHEP Dat: file7.mdb  I:\-kelly2\A_Planner\EXHEPA\manual\Chapters\~Master Docum...

| > :I EXpert Habitat Evaluation Procedures

Single Forn !.lla Models Cover Types and Baseline (TY 0) Acres
Setup Run Variables List

Fi las - Single Formula Models Double_

Analysks Reports Formulas - Multiple Formula Models
Associations - Single Formula Models L
Multiple Fo mula Models Associations - Multiple Formula Models CIICk

Suitability Index Curves - Single Formula Models
Suitability Index Curves - Multiple Formula Model: on These

Variable Data - Single Formula Models R
Variable Data - Multiple Formula Models Optlons tO

T Target Year List —
P El) — ‘Without-Project TY Acres Review the
Other Activities With-Project TY Acres b
Setup Reports TY and
Working Single Formula Modet  Marsh Wien
Warking Muliple Formula Modet WOP Acres

o

Instruction Window

Figure 103. Click on the Setup Reports button to view the 7arget Year List
report in EXHEP.

Two additional “setup” reports should be populated at this point:

e Target Year List
¢ Without-Project TY Acres
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Single-click on either report and look to the Instruction Window to
check the contents of the report. Double-click on either report, and
EXHEP opens a new window with the report inside (Figure 104).

B2 Microsoft Access K Microsoft Access
I Fle Edt View Tools indow Help Adobe PDF
i - 3 Q[0 @ Fe Zdese 5L 50, - @ M = ey [E]jEe = 1 ~dose 3L LD, - @
¥ Target Years \LHEHE\ ¥ Without Project Condition Acres ‘;HE”X‘
Mill Creek Ecosystem Restoration Study Mill Creek Ecosystem Restoration Study
Design 1 Design I
Cover Type Acreages By Target Year
For The Without-Praject Condition.

Cole
Target Years _Calendar Years T Tmenn [ v m
e —1
3 Shond Wotlote a0
s [ aoe0 + b S Watlands [
o : s
“Total Acres = 150,00
Target Year— “
Numneric  Herdificalion
Cole Code  CoverTypeDesaiptin Ares
T Tmenn  Jrmp v PP
+ firvmme oy o
) e Vit P
+ vz P o
+ loose s piotrmicn T
Tetal Acres = 150,00
TR DE. | SAM07 | fme (97FE Tage tort TOEPLgrDe | w07 Tme Ga7RE Fage o2
— —
Fag=: (144 L+ [ Page: 14 4\ 1 )
—

Figure 104. Example of 7arget Year List and Without-Project TY Acres
reports in EXHEP.

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHEP returns to the primary interface.

Enter the without-project variable projections

Now click on the Run button under the Single Formula Models section
of the primary interface (Figure 105).
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Figure 105. Click on the Run button to begin the without-project variables
entry process for the single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface

Setup

Amnalysis Reports

Setup Run

Analysis Reports

Setup Reports

Other Activities

Click This Button Now

1. Choose Working Model
2. Associate Parameters
3. Enter Sl Graphs and Variable Data
4. Perform Baseline (TY 0) Calculations™
5. Define Target Years
6. Enter Without-Project Acres
e O oje oje O
8. Perform Without-Project Calculations™
9. Enter With-Project Acres
10. Enter With-Project Projections™
11. Perform With-Project Final Calculations™

m’

Enter the Without-Project projection values.

Projections here should reflect aMIclpaled changes in the variables under a "No Action”

plan or

or urban encrnachment

with 11 options:

©ONDUALNE

ges can be tors such as vegetative succession

Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*
11. Perform With-Project Final Calculations*

Check to assure that the “Working Model” is set to the correct model, and
click on the seventh option (Enter Without-Project Projections*) to
continue. In response, EXHEP asks the question, “Do you want to

initialize the future factors first?”
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Do you want to initialize the Future Factors First?

Mote: Initializing will simply set all future Factors back to the default value of 1. Choosing 'Mo’ will attempt: to load previously saved projection data, If

there is no data to restore, initialization will be automatic,

Initialization is EXHEP’s attempt to save

some time by automating the forecast USER’S NOTE:

conditions of the variables. In short, the
program queries the database, finds the
baseline means for each variable in each cover
type, and inputs this value into the projected
forecast across all target years in the life of the
project.

The initialization process is irreversible. If
the Yes button is clicked in error, all the
variables must be re-entered by hand.

USER’S NOTE:

. . The initialization process focuses on the
For example, if the mean of a Variable | «ype” of model (Eing,e vs. multiple

X is 50 at baseline, EXHEP simply takes this
value, copies it into every target year, and
presents these values for inspection and
modification. The key here is to only initialize

formula models), and initializes the
database across all models within that
“type.” If the “Working Model” is
changed, and this question is asked a
second time, answer NO to proceed.

the without-project conditions once. Since this is the first time to enter

=ecords Processed: 4

& 4| this process, click Yes to proceed. As the
e AR initialization commences, a Progress
Formula Models - - - -
Total Records: 4 Indicator window will open in the screen

Elapsed Time:

tracking the status of the process, providing a

0 minute(s) 2 seconds

tentative estimate of Elapsed Time.

1.
2.

o o kW

P O PR

Say “No”

USER’S NOTE:
Say “Yes” to initialization if:

Variable projections have not been made for any model.

Variable projections have been made for single formula models, but multiple formula
models are now the focus (i.e., each “type” must experience initialization once).

Baseline data have been modified after an initialization.
Target years have been modified after an initialization.
Model associations have been modified after an initialization.

Models, cover types, life requisites and/or variables have been added/deleted/modified
post-initialization (basically any change in Setup necessitates re-initialization).

to initialization when:

Variable projections have been made for at least one model in the “type.”
Modifying current projection trends - post-initialization.

Running models through the without- and/or with-project calculations in series.

Modifying acreages in the baseline, without- and/or with-project interfaces.
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When complete, EXHEP opens the following window (Figure 106).

Click Pull-down to Click Pull-down to
Select a Cover Type Select a Variable
Describe Future Conditions
Withi ut-Project Conditions
Cover Type: WVariable:
Model
Informatlon Model Target Year Baseline Mean Mean
for the Cover MARSHWREN Enter
Type' MARSHWREN 1 (] [1] . Forecasted
Variable e - 5 = = WOP Means
Combination per TY
per TY
Message
. . Is it DK to modify the data? No
Indlcates Cannot modify TYO.
Whether Enter Mean Values
data can -
be entered \
Check Box >
Defaults to CCI:'IC k to
“Means” Entries . 0se

Figure 106. Describe Future Conditions entry window used to forecast without-project
conditions for single formula models in EXHEP.

Click on the Cover Type pull-down menu and select the first cover type
from the list. Now click on the Variable pull-down menu and select the
first variable from the list. EXHEP queries the database for target years
and baseline data (based on the entries made in the steps above), and
presents these in a tabular format. Note that outlying years are set to equal
the baseline (TYo) value.

Now make changes to the data where necessary to capture the without-
project conditions of this variable in this cover type over the course of the
target years by highlighting the value and typing in the corrected version
in the space provided. Press the Tab button on the keyboard to “accept”
the change and move to the next row (Figure 107).
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Describe Future Conditions

Without-Project Condifions

Cover Type: Yanable:

MEWPALEMER v CAMEMERG w

Model Target Year Baseline Mean

MARSHWREN

MARSHWREN

MARSHWREN

Iz it OK to modify the data? Yes

Enter Mean Values

Figure 107. Type the new without-project values into the Mean column.

Note that the baseline means cannot be modified in this interface — a
message in the lower left-hand corner of the screen indicates whether or
not a field can be altered. To make changes to the baseline conditions, new
data must be entered elsewhere (i.e., return to option 3. Enter Sl
Graphs and Variable Data and follow the directions above to modify
these values). It is also important to note that the system’s query filters the
cover types and variables presented in this interface — only variables
associated inside model formulas will be presented in this screen.
Modifications to the associations cannot be made in this interface. Return
to the model association interface to make these acreage changes (refer to
the “Step 3: Model association” section above for details).

Single formula models that share similar variables will be presented
simultaneously and sorted alphabetically by Model code in this interface.
Changes to shared variables are automatically carried down into the
subsequent models, eliminating the need to enter the information into the
system multiple times (Figure 108).
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Describe Future Conditions

Cover Type:

Model
BIDGEOCHEM

EMCHGRPSAY v

Without-Proiject Conditions

Variable:

EVAPOTRANS v

Target Year Baseline Mean Mean

Factor

BIOGEOCHEM 1 0.99 0.5] 0.51
BIOGEOCHEM 51 0.99 0.99 [ 100
WATEREGIME 1] 0.99 0.99 [ 100

WATEREGIME

WATEREGIME

|
|

1 0.99 [ o5 |
|

51 0.99

Iz it OK to modify the data? Ho

Enter Mean Values

A\

Enter the Forecasted
WOP Means per TY

N\

\
] And EXHEP

/Automatically Enters
the Forecasted WOP
Value in all

Subsequent Models

Figure 108. Automated data entry for models that share variables.

Systematically pull down the cover type and variable combinations and

repeat the process as many times as necessary to fully document the
without-project conditions at the site. When finished, click on the Close
button, and EXHEP returns to the primary interface.

Although the system defaults are set to capture forecasted information

documentation on a mean-by-mean basis, it is sometimes useful to fore-
cast future conditions on the basis of percentages of the baseline mean. If

this is a desired protocol, un-check the box to the immediate left of the

Enter Mean Values label in the bottom left-hand corner of this form,
and EXHEP will move the cursor to the Factor column (Figure 109).

Describe Future Conditions

Without-Project Conditions

Cover Type:

HModel
BIDGEOCHEM

ENCHGRPSAY -

Variable:

EVAPOTRANS -

Mean

Target Year Baseline Mean

Factor

0 0.99 [

099 [

1.00

Is it OK to modify the data? Mo

Cannot modify TY0.

Enter Mean ¥alues

-
BIOGEOCHEM 1 0.99 |&T ost
BIDGEDCHEM 51 0.99 &5 [ 125
WATEREGIME 0 0.99 |_RT [
WATEREGIME 1 0.99 |W\ 50
WATEREGIME 51 0.99 [ 123w iz =

Uncheck the Box to Switch to Factors

Enter the
Forecasted WOP
Factors per TY
P e B ~
~
\
And EXHEP

Automatically* ~
" Calculates and
Enters the
Means

Figure 109. Use the Factor column to enter future projections in terms of percentages
of baseline.
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Enter the without-project values for the variable in this cover type by
setting weights here (i.e., 50% = 0.5; 125% = 1.25, etc.). EXHEP muilti-
plies the factor against the baseline mean and generates the new mean for
the TY. Systematically pull down the cover type and variable combinations
and repeat the process as many times as necessary to fully document the
without-project conditions at the site.

When the without-project data entry task is complete, click on the Close
button, and EXHEP asks about saving the data:

Save Projections?

9 ‘ould wou like to save the projection data For possible use ak a later time?
.
If vou choose to save, vou may use this daka each time you enter projections by choosing ‘Mo’ when asked to initialize the projections table.

Ves Mo | Cancel |

If an error was made, click the No button, and all the changes will be
discarded. To correct the error immediately, click the Cancel button and
EXHEP will return to the data entry interface. If the data were entered
correctly, click on the Yes button, and
EXHEP affirms that the information

Successful Copy

was saved successfully. Click OK and Current projections data saved for laber retrieval,
EXHEP returns to the primary interface. _
0].4

Additional actions for the without-project projection entries in multiple
formula models

If multiple formula models are used in the analysis, the without-project
variable projections must be completed using the second set of buttons on
EXHEP’s primary interface (Figure 110).
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Click This Button Now

EXHEP Datafile5.mdb  I:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

EXpert Habitat Evaluation Procedures

Single Formula Modi Is . Choose Working Model
Setup R . Associate Parameters
. Enter Sl Graphs and Variable Data
Analysis Repofts . Perform Baseline (TY 0) Calculations™
. Define Target Years
Multiple Formula M. dlels . Enter Without-Project Acres

m . 7. Enter Without-Project Projections™

Perform Without-Project Calculations™

Analysis Reports Enter With-Project Acres

. Enter With-Project Projections*

Setup Reports . Perform With-Project Final Calculations™
Other Activities

Multiple Formula Model Run

‘Working Single Formula Model:

‘Working Multiple Formula Model: ~ Slider Tuitle

Enter the Without-Project projection values.

Projections here should reflect anticipated changes in the variables under a “"No Action"
plan or scenario. Changes can be attributed to factors such as vegetalive succession
of urban encroachment.

Figure 110. Click on the Run button to begin the without-project variables
entry process for multiple formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUALNE

Check to assure that the “Working Model” is set to the correct model, and
click on the seventh option (Enter Without-Project Projections*) to
continue. In response, EXHEP asks the question, “Do you want to
initialize the future factors first?”
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<P Do you want to initialize the Future Factors First?

Mote: Initializing will simply set all future Factors back to the default value of 1. Choosing 'Mo’ will attempt: to load previously saved projection data, If
there is no data to restore, initialization will be automatic,

Click Yes to proceed — initialization

. USER’S NOTE:
here will not affect the data entered o - :

. . The initialization process is irreversible. If
above in the single formula model the Yes button is clicked in error, all the
exercise. As the initialization com- variables must be re-entered by hand.
mences, a Progress Indicator
window will open in the screen tracking

.- USER’S NOTE:
the status of the process, providing a o
- - . The initialization process focuses on the
5 vd| tentative “type” of model (single vs. multiple
(urrentrecess; ) : formula models), and initializes the
'nmahzmg:gfumrﬁm;ﬁsm Huttte estimate of database across all models within that
Total Records: 4 Elapsed “type.” If the “Working Model” is

Siecords Processed: 4

changed, and this question is asked a
second time, answer NO to proceed.

Time.

Elapsed Time: 0 minute(s) 2 seconds

USER’S NOTE:
Say “Yes” to initialization if:
1. Variable projections have not been made for any model.

2. \Variable projections have been made for single formula models, but multiple formula
models are now the focus (i.e., each “type” must experience initialization once).

3. Baseline data have been modified after an initialization.
4. Target years have been modified after an initialization.
5. Model associations have been modified after an initialization.

6. Models, cover types, life requisites and/or variables have been added/deleted/modified
post-initialization (basically any change in Setup necessitates re-initialization).

Say “No” to initialization when:
1. Variable projections have been made for at least one model in the “type.”
2. Modifying current projection trends - post-initialization.
3. Running models through the without- and/or with-project calculations in series.

4. Modifying acreages in the baseline, without- and/or with-project interfaces.
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When complete, EXHEP opens the following window (Figure 111).

Describe Future, “nditions

Model
Information for

Life Requisite:

the Cover Type- Model

SLIDTURTLE

Type

Without-Project Con ditions

Cover Type:
STFOODCVR ~ WMEwWFALEMER ~ M|CAMSUBMERG 3

Taiget Year Baseline Mean Mean Factor

i - Click Pull-
Click Pull-down Click Pull-down
to Select a Life down to
isi Select a Cover to Select a
Requisite Variable

Variable:

Variable

SLIDTURTLE

SLIDTURTLE

Combination

1.00

per TY

Is it OK to modify the data?

Cannot modify TY0.

Message

indicates Check Box Defaults

to “Means” Entries
... Uncheck to
Switch to Factors

whether
data can be
entered

Enter

Forecasted Click to
WOP Means Close
per TY

Figure 111. Describe Future Conditions entry window used to forecast
without-project conditions for multiple formula models in EXHEP.

Click on the Life Requisite pull-down menu and select the first life
requisite from the list. Click on the Cover Type pull-down menu and

select the first cover type from the list. Now click on the Variable pull-
down menu and select the first variable from the list. EXHEP queries the
database for target years and baseline data (based on the entries made in
the steps above), and presents these in a tabular format. Note that outlying

years are set to equal the baseline (TYo) value. Use the same protocol

described above in the single formula models section to enter data for the

cover types and variables associated with the life requisite. Repeat the
process for each life requisite in every multiple formula model. When
finished, close the forms and return to the primary interface.
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Checking the without-project variable entries with EXHEP reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 112).

Click Here to Open the WOP Projections Report

EXHEP Datafile10.mdb I:\-kelly2\A_Plann rA\EXHEP\manual\Chapters\-Master Docu...

. EXpert Hat itat Evaluation Procedures
Click Here

to Review the Ll A UL P  Baseline (TYW) Results

s s | Without-Project Projections
Analysis Report List for Without-Project Results

Single Formula Models With-Project Projections

With-Project Results
Multiple Formula Models With- vs. Without-Project Results

e | run[MANU Summary

Overall Net Results - All Models

i
to Review the stp Reyorts

Analysis Report List for
Multiple Formula Models

Single Formula Model Analysis Reports
‘Working Single Formula Modet
‘Woiking Multiple Formula Model  Shder Tuitle n

Without-Project Projection Summaries for the Working Single Formula Model

Figure 112. Click on the Analysis Reports buttons to review the without-project
forecasted entries in EXHEP.

A list of available reports appears in the center of the primary interface.
The second report listed, Without-Project Projections, is ready for
inspection. Double-click on this report to review the results (Figure 113).
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Figure 113. Example of Without-Project Projections reports in EXHEP.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
the without-project forecasts have been entered into the system, proceed
to the next step to learn how to assess the without-project conditions of
the site in EXHEP.

Perform the without-project calculations

EXHEP will calculate the without-project results on a model-by-model
basis for both single and multiple formula models. To proceed, click on the
Run button under the Single Formula Models section of the primary
interface (Figure 114).
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Single Formula Mo zls

Setup Reports
Other Activities

“Waorking Single Formula Model:

Working Multiple Formula Model:

Click This Button Now

EXHEP Datafile5.mdb  I:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

. Enter S| Graphs and Yariable Data

. Perform Baseline (T 0) Calculations™
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations*
. Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Single Formula Model Run

Marsh Wren

Run this step after the Without-Project Projections step has been completed above to
generate the Without-Project HSI and Average Annual Habitat Units [AAHUs).

Figure 114. Click on the Run button to begin the without-project calculation process
for single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface

with 11 options:

Define Target Years

©ONDUALNE

Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY O) Calculations*

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*
11. Perform With-Project Final Calculations*

Check to assure that the “Working Model” is set to the
correct model, and click on the eighth option
(Perform Without-Project Calculations*) to
continue. In response, EXHEP will begin the
calculation process. As the calculations continue, a
Progress Indicator window will open in the screen.

Current Process:

Model Calculation: CANEMERG

Total Records: 4
Secords Processed: 4

Elapsed Time: 0 minute(s) 2 seconds




ERDC/EL SR-12-1 158

This progress window will track the status of the analysis (number of
records to assess versus number of records processed) and provide a tenta-
tive estimate of Elapsed Time. When completed, EXHEP returns a
message that the
calculations are
concluded. This The Working Model's Final Without-Project Calculations completed successfully.
process must be
completed for each
model in the analysis.
Each time a “Working Model” is selected, the options on the primary
interface that have stars next to their titles must be re-run to focus the
database. The “quick steps” are as follows:

Final Calculation Status

1. Click on 1. Choose Working Model and select the next model for
processing.

2. Clickon 4. Perform Baseline (TY O) Calculations*, let the system
run, and click OK when it is finished.

3. Clickon 7. Enter Without-Project
Projections*, click on the No button for USER'S NOTE:
initialization, click the Close button at the ﬁﬁ?’;ﬁi’,‘,?; ft;ewgae{; ?,? ?&ii?{ tEnter
bottom of the interface, click Yes to save the | Without-Project Projections*, answer No
data, and click OK when that save is or the data inside will be overwritten.
affirmed.

4. Click on 8. Perform Without-Project Calculations*, let the system
run, and click OK when it is finished.

Additional actions for the without-project calculations in multiple formula
models

If multiple formula models are used in the analysis, calculate without-
project results for the models using the second set of buttons on EXHEP’s
primary interface (Figure 115).
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Analysis Repogs
Setup Ri

Analysis Reports

Setup Reports

Other Activities

Figure 115. Click on the Run button to begin the without-project calculation process

Click This Button Now

. Choose Working Model

. Associate Parameters

. Enter Sl Graphs and Variable Data

. Perform Baseline (TY 0) Calculations™

Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

Perfo 0 Proje a atio
Enter With-Project Acres

. Enter With-Project Projections™

l'-ﬂ-\lﬂ'l_LﬂAbJN-‘

[P
bl

for multiple formula models in EXHEP.

As it did before, the screen appears in the center of the primary interface

with 11 options:

©ONDUALNE

Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*
11. Perform With-Project Final Calculations*

Use the same protocol described above in the single formula models
section to run the without-project analysis for each of the models in the

analysis.

. Perform With-Project Final Calculations™

i«

Run this step after the Without-Project Projections step has been completed above, to
generate the Without-Project HS1 and Average Annual Habitat Units (AAHUs).
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Checking the without-project analysis with EXHEP reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 116).

Click Here to Open the Without-Project
Results Report

EXHEP Datafile10.mdb I:\~keh *2\A_Planner\EXHEP\manual\Chapters\-Master Docu...

EXpe.t Habitat Evaluation Procedures

Click Here
to Review the Single Formula Models
= < ‘Without-ProWgct Projections
Analysis Report List for | m m s e

Single Formula Models With-Project Projections
‘With-Project Results
Multiple Formula Models With- vs. Without-Project Results
AAHU Summary
Overall Net Results - All Models

i
= etu; orts
to Review the Lk
Other Activities
Single Formula Model Analysis Reports

Single Formula Model  Marsh wien n
iple Formula Modet

‘Woiking Single Formula Model's Without-Project results.
Report includes: Variables, Means and HSI results.

Analysis Report List for
Multiple Formula Models

Figure 116. Click on the Analysis Reports buttons to review the without-project
results in EXHEP.

A list of available reports appears in the center of the primary interface.
The third report listed, Without-Project Results, is ready for inspec-
tion. Double-click on this report to review the results (Figure 117).
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Figure 117. Examples of Without-Project Results reports in EXHEP.

The site’s overall average annual outputs (i.e., AAHUS) are reported just
under each model’s name. The HSI scores, associated acreages, and the
resulting HU scores are then reported on a target year-by-target year basis
below the AAHU values. The specifics used to generate the overall scores
are reported in the tables below this summary. These details are sorted
alphabetically by life requisite (where applicable), cover type, and variable.
These reports are cumulative; thus, all models assessed in the EXHEP
analyses are presented herein.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
the without-project assessment is complete, proceed to the next step to
learn how to assess the with-project conditions of the site in EXHEP.
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Step 6: Enter the with-project conditions and calculate the effects

Once the without-project has been conceptualized, the evaluation team
begins the iterative process of developing action plans (i.e., alternatives) to
either counteract the degraded conditions (the goal of restoration or miti-
gation projects) or modify the existing site with activities that degrade the
habitat (the focus of impact studies). To quantify the projected change to
the site if one of these actions is taken, both with-project acreage and
habitat quality must be documented and incorporated into the evaluation.
The timing, nature, and magnitude of these changes must be quantified for
each alternative proposed for the site. These values in turn must be
entered into the software (one alternative at a time) and results are
generated on an alternative-by-alternative basis.!

With-project forecasting and data entry

In EXHEP, the target years defined in the without-project condition are
the same target years used in the with-project
assessment, so it is not necessary to re-enter USER'S NOTE:

. The interfaces EXHEP uses to
these milestones. Instead, the data entry efforts | .5iure and organize this information
focus on the prediction of acreage and quality of | will look very similar to those in the
. . without-project section - only subtle
that acreage over time with the proposed differences in form titles indicate the

alternative in place. with-project focus.

Enter, change, or delete the with-project acres

To begin, click on the Run button under the Single Formula Models
section of the primary interface (Figure 118).

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 8 for relevant training in with-project data entry and analysis in EXHEP.
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Click This Button Now

EXHEP Datafile12.mdy I:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docu...

EXpert Habitat Evaluation Procedures

Single Formula Mod Hs . Choose Working Model
. Associate Parameters
. Enter Sl Graphs and Variable Data
. Perform Baseline (TY 0) Calculations*
. Define Target Years
Multiple Formula Models . Enter Without-Project Acres

. Enter Without-Project Projections™
Perform Without-Project Calculations™

Analysis Reports . Enter With-Project Acres

. Enter With-Project Projections™

Setup Reports . Perform With-Project Final Calculations®

Other Activities

Single Formula Madel Run

Working Single Formula Modet ~ Marsh Wien

‘working Multiple Formula Model

Add and review With-Project acres.

Figure 118. Click on the Run button to begin the with-project acres entry process
for the single formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY 0O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*.

©ONDOA®NE

Check to assure that the “Working Model” USER’S NOTE:
is set to the correct model, and click on the With Project (WP) acres assigned to the
ninth option (Enter With-PrOject “Working Model” apply to all models in the
] software (both single and multiple formula
Acres) to continue. Use the same protocol model types). Therefore it is only necessary to
. - . . enter the WP acres once - they will be carried
described above in the WIthOUt-pI’OjECt into the analysis for the remaining models.
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section to enter acres for the cover types on the site under the with-project
scenario (Figure 119).

Click Pull-down

5k

and Select a Cover Type

Then Enter
the Acres per

3 ~ To000 -~
NEWFILEMER iy St the Caver Type from this pulbdown menu

KOWPALSCRD  Newly Developad Pshitine ScndrShad Wetlands
PALEMERG Pahutrine Emergent 'wietlands
PALSCRESH | Pahustrne Sond Sheub Wietlards
EIERINE Firersiw

G

:

E

Running
Acreage Sum

Figure 119. Enter the with-project acreage projections into the cells provided
to the right of their corresponding target years.

When finished, click on the Close button, and EXHEP returns to the
primary interface. If there are no single formula models in the analysis, the
with-project acres may be entered via the Run button under the Multiple
Formula Models section of the primary interface. Simply follow the
steps described above to complete the entries as needed. Now proceed to
the next section to check the entries and focus on the with-project
forecasting task.

Checking the with-project acres with EXHEP reports

To review and check the target year and acreage entries made thus far,
click on the Setup Reports button on the primary interface (Figure 120).
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Click Here

(3]

| _scoup Jj Run_|
|_amalyds Reports |

Multiple Fo mula Models

sep || Ran |

Setup’ Reports

Other Activities
Working Single Formula Modet
Multiple Formula Modet

to Review Report List

EXHEP Dat: file12.mdb I:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docu...

EXpert Habitat Evaluation Procedures

Cover Types and Baseline (TY 0) Acres
Variables List

Formulas - Single Formula Models

Formulas - Multiple Formula Models
Associations - Single Formula Models
Associations - Multiple Formula Models
Suitability Index Curves - Single Formula Models
Suitability Index Curves - Multiple Formula Model:
Variable Data - Single Formula Models

Variable Data - Multiple Formula Models

Target Year List

Without-Project TY Acres
With-Project TY Acres !

Setup Reports

Marsh Wren ﬂ

With-Project Acres by TY

Instruction Window

Double-
Click
On This
Option to
Review the
WP Acres
Report

Figure 120. Click on the Setup Reports button to view the With-Project TY Acres

The With-Project TY Acres report should be populated at this point.
Single-click on the report and look to the Instruction Window to check
the contents of the report. Double-click on the report, and EXHEP opens
a new window with the report inside (Figure 121).

Click on the Close button from the suite of buttons offered on the Report

report in EXHEP.

Control toolbar, and EXHEP returns to the primary interface.

Enter the with-project variable projections

Now click on the Run button under the Single Formula Models section

of the primary interface (Figure 122).
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¥ With Project Condition Acres

Mill Creek Ecosystem Restoration Study

Design 1

Cover Type Acreages By Target Year For
The Witiiout-Project and With-Project Conditions

Numeric Identification Without-  With-Project Net Change
Code Code Cover Type Description Project Acres Acres in Acres

1 AGCROF A griculboral Croplands 10000 100,00 0.0

2 RIVERINE [Rivering 2000 2.0 0.0
3 PALSCRESHE [Pahistrive S endh S hwub Wetlands 1000 10,00 0.0
4
S

HEWEALEMEFR,  |Mewly Developed Pabustrive Ervevgent Wetlands 0na 000 0.0
HEWPALS CRE [Hewly Developed Pahistrire Serh Shwub Wetlands oo 00o 0.0
(] PALEMERG [Pabus trive Fmergert Wetlands 2000 2.0 0.0

Tatals = 15000 0.00)

EXHEP Fepart Date: 42007 Time: &34 FM

EXHEP Datafile: Do Dy, Plprer EXHEman e 1'Crapters\IMster Dooum et ad Chapters Suppat.
Docs Brmmary Sreadseets'Slidr Ttk Tab Filss & Fieldit Trtafik 15m

Page: 14 4 [ 1 [ )]
Figure 121. Example of With-Project TY Acres reports in EXHEP.

Click This Button Now

gle Fo od 1. Choose Working Model
Setup R 2. Associate Parameters
3. Enter S| Graphs and Variable Data
Amnalysis Reports 4. Perform Baseline (TY 0) Calculations*®
5. Define Target Years
ple Fo a Mode 6. Enter Without-Project Acres
Setup Run 7. Enter Without-Project Projections™
8. Perform Without-Project Calculations™
Analysis Reports 9. Enter With-Project Acres
| = oje ojectio
Setup Reports 11. Perform With-Project Final Calculations*®
Other Activities

R+

Enter the With-Project projection values.
Projections here should reflect anticipated changes in the variables resulting from
proposed alternative designs.

Figure 122. Click on the Run button to begin the with-project variables entry process for the
single formula models in EXHEP.
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As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ENOUAWNE

Check to assure that the “Working Model” is set to the correct model, and
click on the tenth option (Enter With-project Projections*) to
continue. In response, EXHEP asks the question, “Do you want to
initialize the future factors first?”

Do you want ko initialize the future Factors First?

Mote: Initializing will simply set all Future Factors back to the default value of 1. Choosing Mo’ will attempt to load previously saved projection data. IF
there is no data to restore, initialization will be automatic,

The key here again is to only initialize the WP
conditions once. Since this is the first time to USER'S NOTE:

. . The initialization process is irreversible. If
enter this process, click Yes to proceed. ASthe | the Yes button is clicked in error. all the

_ . initialization com- variables must be re-entered by hand.
= X
Current Pracess: mences, a Prog ress
Initializing Future Factors for Single - -
Formula Models Indicator window
Total Records: 4 ; ; USER’S NOTE:
=ecords Processed: 4 WIII Open In the e i e .
Elapeed Trme: 0 mimta(s) 2 seconds . The initialization process focuses on the
screen tracking the “type” of model (single vs. multiple

formula models), and initializes the
status of the Process, database across all models within that

providing a tentative estimate of Elapsed “type.” If the “Working Model” is
Time changed, and this question is asked a
' second time, answer NO to proceed.
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USER’S NOTE:
Say “Yes” to initialization if:
1. Variable projections have not been made for any model.

2. \Variable projections have been made for single formula models, but multiple formula
models are now the focus (i.e., each “type” must experience initialization once).

3. Baseline data have been modified after an initialization.
4. Target years have been modified after an initialization.
5. Model associations have been modified after an initialization.

6. Models, cover types, life requisites, and/or variables have been added/deleted/modified
post-initialization (basically any change in Setup necessitates re-initialization).

Say “No” to initialization when:
1. Variable projections have been made for at least one model in the “type.”
2. Modifying current projection trends - post-initialization.
3. Running models through the without- and/or with-project calculations in series.

4. Modifying acreages in the baseline, without- and/or with-project interfaces.

When complete, EXHEP opens the following window (Figure 123).

Click Pull- Click Pull-
down to Select down to Select
a Cover Type a Variable

Describe Future Conditions

Wil +-Proiect Conditi
M Odel Cover Type: 3 o I\“:ri:ile:
Information
Model Target Year Baseline Mean Factor
for the Cover MARSHWREN ’
Type-Variable MARSHWREN
Combination MARSHWREN 51 (1} | [1] | 1.00
per TY
M essage Iz it OK to modify the data? Mo
indicates Cannot modify TY0.
Enter Mean Values ]
whether data .
can be

entered  Check Box Defaults to ENter Forecasted Click to
“Means” Entries... VWPMeansper — Cjogse

Uncheck to Switch to TY
Factors

Figure 123. Describe Future Conditions entry window used to forecast with-project conditions
for single formula models in EXHEP.
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Use the same protocol described above in the without-project section to
enter variable trends for the cover types on the site under the with-project
scenario (Figure 124).

Click Pull-down to Click Pull-down to
Select Cover Type Select Variable

Describe Future Conditions

Wit -Project Conditions
Cover Type: Variable:

Model Target Year  Bascline Mean Mean Factor Then Enter the
MARSHWREN 0 0 [T [ 1o
MARSHWREN 1 0 [ o [ 1o Means per TY
MARSHWREN 51 0 [ o

Describe Future Conditions

With-Proiect Conditions
Cover Type: WYariable:

MNE'WFALEMER v CAMEMERG i

Model Target Year Baseline Mean Me in Factor
MARSHWREN

Iz it OK to modify the data? Mo
Cannot modify TY0.
Enter Mean Values

MARSHWREN

MARSHWREN 51 0 50 50.00

Is it OK to modify the data? Mo
Cannot modify TY0.

Enter Mean Values

Figure 124. Enter the with-project conditions for the single formula models in EXHEP.

When finished, click on the Close button, and EXHEP asks about saving
the data:

Save Projections?

9 Would you like to save the projection data for possible use at a later time?

If wou chaoaose ko save, you may use this daka each time you enter projections by choosing ‘Mo’ when asked to initislize the projections table.

Yes Mo | Cancel |

If an error was made, click the No button, and all the changes will be
discarded. To correct the error

immediately, click the Cancel Successful Copy ]
button and EXHEP will return Current projections data saved For laker retrieval.
to the data entry interface. If

the data were entered correctly,

click on the Yes button, and
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EXHEP affirms that the information was saved successfully. Click OK
and EXHEP returns to the primary interface.

Additional actions for the with-project projection entries in multiple formula
models

If multiple formula models are used in the analysis, the with-project
variable projections must be completed using the second set of buttons on
EXHEP’s primary interface (Figure 125).

Click This Button Now

EXHEP Datafile13.mdb = I:\-kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docu...

EXpert Habitat Evaluation Procedures

Single Formula Mode s [ . Choose Wnrking Maodel

m “' . Associate Parameters

Enter S| Graphs and Variable Data

u Perform Baseline (T 0) Calculations*

. Define Target Years

Multiple Formula M+ Jels . Enter Without-Project Acres

m . Enter Without-Project Projections*

Perform Without-Project Calculations™

Analysis Reports . Enter With-Project Acres

. Enter With-Project Projections™

Setup Reports . Perform With-Project Final Calculations®
Other Activities

Multiple Formula Model Run

Warking Single Formula Model
‘Working Multiple Formula Model  Slider Turtle
Enter the With-Project projection values.

Projections here should reflect ar h iables resulting from
proposed alternative designs.

Figure 125. Click on the Run button to begin the with-project variables entry
process for multiple formula models in EXHEP.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*

© N OAWNE
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9. Enter With-Project Acres
10. Enter With-Project Projections*
11. Perform With-Project Final Calculations*

Check to assure that the “Working Model” is set to the correct model, and
click on the tenth option (Enter With-project Projections*) to
continue. In response, EXHEP asks the question, “Do you want to
initialize the future factors first?”

<P Do you want to initialize the Future Factors First?

Mote: Initializing will simply set all future Factors back to the default value of 1. Choosing 'Mo’ will attempt: to load previously saved projection data, If
there is no data to restore, initialization will be automatic,

Click Yes to proceed — initialization
. USER’S NOTE:
here will not affect the data entered o - :
The initialization process is irreversible. If

above in the single formula model the Yes button is clicked in error, all the
variables must be re-entered by hand.

i , exercise. As
| v W ey .
rentPrDcess le the Inltlall-
Initializing :g:umrﬁ:?\;:;zreslsfor Multiple Zation Com_
Total Records: 4 USER’S NOTE:
Zecords Processed: 4 mences1 a BB (IR A
The initialization process focuses on the
Elapsed Time: 0 minute{s) 2 seconds Prog ress “type” of model (single vs. multiple
H formula models), and initializes the
. . . I ndlcator_ database across all models within that
window will open in the screen tracking “type.” If the “Working Model” is

changed, and this question is asked a

the status of the process, providing a second time, answer NO to proceed.

tentative estimate of Elapsed Time.

USER’S NOTE:
Say “Yes” to initialization if:
1. Variable projections have not been made for any model.

2. Variable projections have been made for single formula models, but multiple formula
models are now the focus (i.e., each “type” must experience initialization once).

Baseline data have been modified after an initialization.
Target years have been modified after an initialization.
Model associations have been modified after an initialization.

o ok w

Models, cover types, life requisites, and/or variables have been added/deleted/modified
post-initialization (basically any change in Setup necessitates re-initialization).

Say “No” to initialization when:
1. Variable projections have been made for at least one model in the “type.”
2. Modifying current projection trends - post-initialization.
3. Running models through the without- and/or with-project calculations in series.
4. Modifying acreages in the baseline, without- and/or with-project interfaces.
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When complete, EXHEP opens the following window (Figure 126).

Click Pull-down Click Pull- Click Pull-
to Select a Life down to Select down to Select
Requisite a Cover Type a Variable

Describe Future Co. ditions

Model With-Project Co. ditions
Life Requisite: Cover Type: Variable:
Information for
Model Target Year Baseline Mean Mean Factor
the Cover Type' SLIDTURTLE 0 0 o ][ 1o
Variable SLIDTURTLE 1 0 [ 1000
Combination SLIDTURTLE 51 0 L

per TY

Message - difythe data?
indicates :

(&

whether data
can be I/ I
entered Check Box Defaults to ~ Enter Forecasted ...,
“Means” Entries . . . WOP Means per Close
Uncheck to Switch to TY

Factors

Figure 126. Describe Future Conditions entry window used to forecast
with-project conditions for multiple formula models in EXHEP.

Use the same protocol described above in the without-project section to
enter variable trends on the site under the with-project scenario. When
finished, close the forms and return to the primary interface.

Checking the with-project variable entries with EXHEP reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 127).
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Click Here to Open the WP Projections Report

EXHEP Datafile14.mdb  I:\-kelly2\A_Plann :r\EXHEP\manual\Chapters\~Master Docu...

Click Here

to Review the Smsie Formula Models ‘ Baseline (TY
. . Without-Projet Projections
Analysis Report List for Without-Projaly
Single Formula Models ysis Reports | With-Project F rojections
With-Project Results

EXpert Hat itat Evaluation Procedures

Multiple Formula Models

|
Click Here =

5 Setup Reports
to Review the P
Other Activities

With- vs. Without-Project Results
AAHU Summary
Overall Net Results - All Models

Analysis Report List for
Multiple Formula Models

Single Formula Model Analysis Reports
‘Working Single Formula Model — Marsh Wren

‘Woiking Multiple Formula Model

Figure 127. Click on the Analysis Reports buttons to review the with-project
forecasted entries in EXHEP.

A list of available reports appears in the center of the primary interface.
The fourth report listed, With-Project Projections, is ready for
inspection. Double-click on this report to review the results (Figure 128).

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface. Now that
the with-project forecasts have been entered into the system, proceed to
the next step to learn how to assess the with-project conditions of the site
in EXHEP.

Perform the with-project calculations

EXHEP will calculate the with-project results on a model-by-model basis
for both single and multiple formula models. To proceed, click on the Run
button under the Single Formula Models section of the primary
interface (Figure 129).
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Figure 128. Example of With-Project Projections reports in EXHEP.
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EXpert Habitat Evaluation Procedures

. Choose Working Model

. Associate Parameters

. Enter Sl Graphs and Variable Data

. Perform Baseline (TY 0) Calculations™
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations™
. Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™®

Single Formula Model Run

Run this step after the With-Project Projections step has been completed above to
generate the With-Project HS1 and Average Annual Habitat Units [AAHUs).

Figure 129. Click on the Run button to begin the with-project calculation process
for single formula models in EXHEP.
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As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Model

Associate Parameters

Enter Sl Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ENOUAWNE

Check to assure that the “Working Model” is set to the ‘p X|
correct model, and click on the last option (Perform Model Calculation: CANEMERG
With-Project Calculations*) to continue. In o e

response, EXHEP will begin the calculation process. Elspsed Tirme: 0 minute(s) 2 seconds

As the calculations continue, a Progress Indicator

window will open in the screen. This progress window will track the status
of the analysis (number of records to assess vs. number of records
processed) and provide a tentative estimate of Elapsed Time. When
completed, EXHEP
returns a message that Final Calculation Status

the calculations are con- The Warking Madel's Final ‘With-Project Calculations completed successfully,
cluded. This process

must be completed for
each model in the
analysis.
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Exporting the AAHU results

Before continuing to the next model, it is critical that the annualized

outputs of the analysis are saved to an MS Word file for documentation

purposes (these are overwritten each time the “Working Model” is
changed). To begin, click on the Analysis Reports button(s) on the
primary interface (Figure 130).

Click Here
to Review the
Analysis Report List for
Single Formula Models

Click Here
to Review the
Analysis Report List for
Multiple Formula Models

Click Here to Open the AAHU Summary Report

EXHEP Datafile15.mdb I:\~kelly \A_Planner\EXHEP\manual\Chapters\-Master Docu...

Singh ula Models

| sewp | Run_|
Multiple Formula Models
| seup | Run_|

Setup Reports

Single Formula Model:

ultiple Formula Model

EX) ert Habitat Evaluation Procedures

Basdfline (TY 0) Results
WithQut-Project Projections

AAHJ Summary
Overall Net Results - All Models

Single Formula Model Analysis Reports

MaishWien n

Average Annual Habitat Unit Summary for the Working Single Formula Model.

Figure 130. Click on the Analysis Reports buttons to find the AAHU Summary
report in EXHEP.

A list of available reports appears in the center of the primary interface.
The seventh report listed, AAHU Summary, is ready for inspection and

export. Double-click on this report to review the results (Figure 131).
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[ Export..
I Send To 3

¥ Summary of AAHU Calculations - Working Multi-Formula Model

Mill Creek Ecosystem Restoration Study

Design 1

Icatlation Sununary

Slider Turtle

TY 1| TY2 | HSI 1 | HSI2 JAcres ] [Acres 2| HUs TY 1 | TY 2 | HSI1 [ HSI2 |Acres1|Acres2| HUs
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Zoom: Fit
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A Page Setup...

=4 Print...
EXHEP ReportDate 25007 Tre:  G43EM Fd Save fs...
EXHEP Datafile: Evballyd, Foney Dicter Doomentand Tortle b Fie
Rl Dk 15 Export...
Send Ta 3

—
Page: 14| 4 T[> |

Figure 131. Example of AAHU Summary reports in EXHEP.
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Right-click on the report, and select the Export option from the list of
choices presented. An Export Report entry screen will open in response
to this action (Figure 132).

Export Report ‘rAAHU_Run_SM® As

Save in! |2) Marsh Wren Tab Files & Fieldkit v @ - @A Q 2 EH v Tools -
.__J IL0ld Yersions

My Recent
Documents

Desktop

My Dacuments

My Computer
;ﬁ File name: Design 1 - Marsh Wren AaHUs| w
My Network Aukoskart
Places aave as bypei | Rich Texk Format %, rtf) A
Figure 132. Export Report entry screen - exporting report information
to MS Word.

Select the export location for the report in the Save in: window at the top
of the entry screen. Provide a name for the report in the File name:
window in the bottom of the entry screen. Use the Save as type: pull-
down list to select the type of file to be exported [i.e., choose Rich Text
Format (*.rtf) for the word-processing format]. To associate the
software (i.e., MS Word for word processing documents), such that the
medium opens and displays the information in the new environment upon
exportation, click the Autostart checkbox immediately to the right of the
Save as type: pull-down list. Press the Export button in the lower right-
hand corner of the screen. EXHEP will export the data displayed in the
report to the new file, and if the Autostart option was clicked, MS Word
will open and display the report in the new environment (Figure 133).
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& Design 1 - Marsh Wren AAHUs. 11 - Micr
Pk d peert  Fomat  Teck  Tgble Window Heb  AdRe POF Accbet Comrents

Jedo R e s

™

Mill Creek Ecosystem Restoration Study
Design 1
AAHU Calenlation Summary
Barsh Wren

Witheut Project With Project
TYL TY2 HS1 M5 Aeves| Aeres2 HUs TYL TY2 MSL MS1 Aeres | Acres2 MUs
01 oI W W 34sT 01 DL3ETAS W 1 TETAM
15 B ® ERE b1 BSOS 130 130 He180l
Withewt Prajeet AAHUs: 133337 With Prajeet AAHUs: 1152221
Tet AAHDa: &35833
eas0es

- ... | Gl AptagEX.. G esont-m 5 Moot of. 2]

Figure 133. Exported AAHU summary in the MS Word environment.

B EHER Dat.,

Format and save the files as needed, close the MS Word application and
return to EXHEP. Click on the Close button from the suite of buttons

offered in the Print Preview toolbar - EXHEP returns to the primary
interface. Now proceed to the next section.

Running more models through the assessment process

Each time a “Working Model” is selected, the options on the primary
interface that have stars next to their titles must be re-run to focus the
database. The “quick steps” are as follows:

1. Click on 1. Choose Working Model and select the next model for

processing.

2. Clickon 4. Perform Baseline (TY O) Calculations*, let the system
run, and click OK when it is finished.

3. Clickon 7. Enter Without-project
Projections*, click on the No button for
initialization, click the Close button at the
bottom of the interface, click Yes to save the
data, and click OK when that save is affirmed.

4. Click on 8. Perform Without-project Calculations*, let the system
run, and click OK when it is finished.

USER’S NOTE:

Remember, when asked about
initializing the data in option 7. Enter
Without-Project Projections*, answer
No or the data inside will be
overwritten.
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5. Clickon 10. Enter With-project
Projections*, click on the No button for
initialization, click the Close button at the
bottom of the interface, click Yes to save the
data, and click OK when that save is affirmed.

6. Clickon 11. Perform With-project

USER’S NOTE:
Remember, when asked about

initializing the data in option 10. Enter
With-Project Projections*, answer No or

the data inside will be overwritten.

Calculations*, let the system run, and click OK when it is finished.

7. Export the AAHU results to MS Word (i.e., click the Analysis Reports
button; double-click the AAHU Summary report, right-mouse click on
the report and select Export; name and save the file; close MS Word; and

close the report).

Additional actions for the with-project calculations of multiple formula models

If multiple formula models are used in the analysis, calculate with-project
results for the models using the second set of buttons on EXHEP’s

primary interface (Figure 134).

P Datafile5.mdb e A_Planne p

Other Activities

Click This Button Now

pe dDIld d dllo =10 e
gle Fo 1. Choose Working Model
Setup R 2. Associate Parameters
3. Enter S| Graphs and Yariable Data
Analysis Repofts 4. Perform Baseline (TY 0) Calculations*
5. Define Target Years
ple Fo ; ; 6. Enter Without-Project Acres
S etup R 7. Enter Without-Project Projections™
8. Perform Without-Project Calculations™
Analysis Reports 9. Enter With-Project Acres
10. Enter With-Project Projections™
Setup Reports PR Erae skt

Run this step after the With-Project Projections step has been completed above to
generate the With-Project HS1 and Average Annual Habitat Units [AAHUs).

e

Figure 134. Click on the Run button to begin the with-project calculation process
for multiple formula models in EXHEP.

As it did before, the screen appears in the center of the primary interface

with 11 options:
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Choose Working Model

Associate Parameters

Enter SI Graphs and Variable Data
Perform Baseline (TY 0O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUALNE

Use the same protocol described above in the single formula models
section to run the with-project analysis for each of the models in the
analysis.

Checking the with-project analysis with EXHEP reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 135).

Click Here to Open the With-Project
Results Report(s)

EXHEP Datafile15.mdb  I:\-kelly2\s, Planner\EXHEPA\manual\Chapters\-Master Docu...

EXpert 1abitat Evaluation Procedures

Click Here
to Review the | Single Formula Models Baseline 0) Results
. . Setup Without-Proj§ct Projections
Analysis Report List for - Without-ProjeXg Results
Single Formula Models ysis Reports With-Projost ket
Wl-Hroject Results
Multiple Formula Models ith- vs. Without-Project Results
m AAHU Summary
Gerall Net Results - All Models
|_~ialysis Reports |
s
" etu orts
to Review the Lo

Other Activities

Analysis Report List for

1 5 F la Mode! Analysis R ts
Multiple Formula Models R

‘Working Single Formula Modst  Marsh Wren n
‘working Multiple Formula Modek

‘Working Single Formula Model's With-Project results.
Report includes: Variables. Means and HSI results.

Figure 135. Click on the Analysis Reports buttons to review the with-project
results in EXHEP.
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A list of available reports appears in the center of the primary interface.
The fifth report listed, With-Project Results, is ready for inspection.
Double-click on this report to review the results (Figure 136).

The site’s overall average annual outputs (i.e., AAHUS) are reported just
under each model’s name. The HSI scores, associated acreages, and the
resulting HU scores are then reported on a target year-by-target year basis
below the AAHU values. The specifics used to generate the overall scores
are reported in the tables below this summary. These details are sorted
alphabetically by life requisite (where applicable), cover type, and variable.
These reports are cumulative; thus, all models assessed in the EXHEP
analyses are presented herein. Click on the Close button from the suite of
buttons offered in the Report Control toolbar, and EXHEP returns to
the primary interface.

[ Microsoft Access

il - o Q[0]E @ o ese AL 2L - @

¥ With Project Results - Working Single Formula Model

i - 5 O[] (@ e

¥ With Project Results - Working Multi-Formula Model

Mill Creek Ecosystem Restoration Study
Design 1

With-Project Results

Marsh Wren

Targe Yeur Totil acres: [JEXT]
Target ver wvs: [

Type
Cover Type Varishle | Mean | FF | S |T¥HSI|

o
Frwesimm | carwoond | ow [1m | 1m0 | om0 |

DEFmOATEL | om | 1m | om | om0 |
Tvresowens | om [ 1m | om | om0 |

s | cumme | om 1w [om | oo | om | ow

wrwpncas | carvooor | om [ e | om |
wrwasas | pemwarm, | om [ | 0w | om |
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e T T T E R O BT
pmims | oot | 1w ow | o |
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Slid er Turtle
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I
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[ = o
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06

Page:

[ 0]

Figure 136. Examples of With-Project Results reports in EXHEP.

A side-by-side report is available to compare the without- and with-project
conditions on the same page. Double-click on the With- vs. Without-
Project Results report(s) to review this information (Figure 137).
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¥ Final Results - Working Single Formula Model

Mill Creek Ecosystem Restoration Study

Design 1

Marsh Wren
Without-Project Final A AHUs| [EY N
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Figure 137. Examples of With- vs. Without-Project Results reports in EXHEP.
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Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface.

One final report is available to compare outcomes across the entire suite of
models assessed on the site. Double-click on the Overall Net Results —
All Models report to review this information (Figure 138).

Microsoft Access

Pl - o Q[ilad @ - Chose 5 £l Y, - @ B

# Owverall Net Output Results - All Models

Mill Creek Ecosystemn Restoration Study
Design 1

Chveredi Madel Outpiits

Typeof
Model
(SMve. MBI} Net AAHUs

M 44.9

SM

40007 Timo:  §25 PM Page dofl

Lokl A Pomnce PP el g e S o Doipsatind Chipla St
DazSummeey Smcab bt SPRGHA 3 ank

Figure 138. Examples of Overall Net Results - All Models report in EXHEP.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHEP returns to the primary interface.
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Step 7: Recycle the datafile and evaluate alternative designs

Often multiple alternatives are formulated to address the goals and
objectives in a single study. The HEAT modules were designed to assess
multiple outputs per alternative, and can be used to generate outputs for
multiple alternatives per project with a minimum amount of effort. It is
not necessary to rebuild the models, cover type interdependencies, or life
requisite interrelationships from a blank datafile. Instead, a “master”
datafile can be constructed.! This “master” datafile is then copied, re-
named, and changed to capture the with-project trends (i.e., alternative
variable and cover type projections are input) of an alternative design. In
HEAT this process is referred to as “recycling,” and can be performed as
many times as necessary to assess the numerous alternatives formulated
in a single study (Figure 139).2

Alternative 1.mdb

Alternative 2.mdb

Quantity Quantity

Forest 73 acres Forest 50 acres

Grassland 150 acres Grassland 150 acres

Cropland 100 acres Cropland 125 acres

Total Acreage: 425 acres Total Acreage: 425 acres
Quality Quality

Marsh Wren HSI=0.50 Marsh Wren HST =025

Slider Turtle HST= 0.65 Slider Turde HSI= 035

Alternative 4. mdb Alternative 3.mdb
Quantity Quantity
Forest 125 acres Forest 225 acres
Grassland 150 acres Grassland 100 acres
Cropland 30 acres Cropland 0 acres
Open Water 100 acres Jpen Water 100 acres
Total Acreage: 425 acres Total Acreage: 425 acres
Quality Quality
Marsh Wren HSI=0.85 Marsh Wren HSI = 1.00
Slider Turtle HSI=0290

Slider Turtle HST=1.00

Figure 139. Recycling datafiles in HEAT to streamline the development of alternatives
for a single project

1 A “master” datafile here refers to an EXHEP file that has been run through the entire evaluation of a
proposed design alternative [i.e., all models (both single and multiple formula “types”) have been
processed through the 11 steps on the primary interface].

2 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 9 for relevant training in master file creation in EXHEP.
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To begin, use the steps described in this user guide to construct and assess
the first alternative in the study. Copy the “master” file and rename it

based on the second alternative in Windows
Explorer. Open this new file with HEAT-
EXHEP and change the alternative name in
the Methods and Assumptions option.
Then change the with-project acreages and
variable trends (i.e., 9. Enter With-Project

USER’S NOTE:

In environmental studies, it is common
practice to hold the site size static and
maintain a common timescale (i.e.,
target years) across alternative designs
project-wide.

Acres, and 10. Enter With-Project Projections,* respectively) to
capture the context of the new alternative. Re-run the calculations and

report the outcomes in a cumulative fashion.

Alternatively, “master” datafiles can be used to assess multiple sites (i.e.,
as would be the case in an impact study where both the impact and
mitigation sites must be evaluated). In this instance, use the steps
described in this user guide to construct and assess the first alternative at

the first site in the study. Copy the “master”
file and rename it based on the second site in
Windows Explorer. Open this new file with
HEAT-EXHEP and change the alternative
name in the Methods and Assumptions
option. Now change all features relevant to the

USER’S NOTE:

In impact/mitigation studies, it is
common practice to use the same
timescale (i.e., target years) across
locations and alternative designs.

change in location (i.e., baseline acreages data, without-project conditions,
and with-project forecasts). Re-run the calculations and report the

outcomes in a cumulative fashion.
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6 Applying EXHGM

As discussed in earlier chapters, there are 12 steps to complete when
applying HGM in an ecosystem evaluation. Once a function or functions
have been selected/developed (Step 4), and the evaluation team has inven-
toried the site using the function’s parameters (i.e., Step 5), it becomes
necessary to generate outputs (i.e., Functional Capacity Units or FCUs). At
this point, the HEAT software! can be fully deployed. A series of steps
have been devised to move through this process quickly and cleanly:

Gather the pertinent information.

Set up the models in EXHGM.

Associate the functions in the models.

Enter the baseline data and generate baseline results.

Enter the without-project conditions and calculate the effects.
Enter the with-project conditions and calculate the effects.
Recycle the datafile and evaluate alternative designs.

No akrwdE

Step 1: Gather the pertinent information

Basic information regarding the study’s goals, objectives, opportunities,
and constraints is always useful to capture early on in the analysis process.
EXHGM allows users to store this information iteratively, and provides
access to this data at the touch of a button. Issues surrounding model
selection, modification, and creation can also be addressed and docu-
mented in the software. Model architecture can have a profound effect on
the analysis strategy, and should be recorded and incorporated into this
data-gathering process as well.

Data checklist for the EXHGM analyses

It is also important to gather all information supporting the application of
the models prior to setting up the software. Collect basic information (e.g.,
references, PWAAs, variables, sampling protocols, VSI curves, FCI formu-
las, etc.) early on. The software can be set up incrementally as this infor-
mation becomes available, but analysis cannot commence without these

1 An installation CD for the Habitat Evaluation and Assessment Tools (HEAT) program can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-Copes@usace.army.mil).
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basics. A checklist is provided in Table 5 to help organize the necessary
information and data.!

Table 5. Pertinent information needed to complete an HGM analysis.1

ltems

| Example

Background Information

Project Name

Turkey Creek Project

Alternative Name

Design 1

Methods

Model References and Support Documentation

Model Modifications

List of Evaluation Team Members

Goals and Objectives

Data Management Strategies

Evaluation Strategies (including tradeoff approaches)

Field Sampling Team and Metadata (include locations, assumptions, dates, etc.)

Model Specifics

Model Name(s) and
Function(s)

Wetland Subclass and functions performed by that subclass (both short-hand names or codes and
detailed descriptions).
Examples:

Wetland Subclass: Wet Pine Flats

Function: Maintain Characteristic Water Level Regime

Partial Wetland
Assessment Areas
(PWAA)

Short-hand names or codes and detailed descriptions
Examples:

Bunchgrass-Pine Savanna

Cypress-Pine Savanna

Switchcane-Pine Savanna

Variables

Short-hand names or codes, detailed descriptions, sampling protocols, and data management
(statistical) activities.
Examples:

Density of pond cypress

Evapotranspiration potential

Herbaceous indicator score

VSI Curves

XY coordinates for all variables included in the model(s).
For example: 0,1,1,1,3,1,10,0.7,15,0.7,25,0.7

FClI Formulas

Mathematical algorithms for each function in each wetland subclass.
Example
MIN [VsurerLow, VoutrLow, Vstorage, VinrLow, (Vevapotrans * ((Vmicro + Veore)/2))MY/2)]

Evaluation Data

Target Years

Baseline, end of construction, and life of the project (including additional years when needed).
Example:
TY Calendar Year
0 2002
1 2003
51 2053

1 The wet pine flats FCI model has been provided on the installation CD (Wet Pine Flats Model).
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Table 5. (Concluded)

Evaluation Data (Cont.)

Baseline acres per PWAA
Acres Without-project acres per PWAA
With-project acres per PWAA for each alternative

Baseline means/modes per PWAA
Variables Without-project means/modes per PWAA
With-project means/modes per PWAA for each alternative

1 Data and material reported herein were taken from Rheinhardt et al. (2002).

Step 2: Model setup

To begin the setup process, open the HEAT software, select the EXHGM
module, and load a blank datafile (Chapter 4). Name this file immediately
(Other Activities button), and store it in a local folder of the user’s
preference (refer to Chapter 4 for details). When finished, click on the
Setup button on the primary interface (upper left-hand corner under the
EXHGM logo) (Figure 140).1

Click This Button Now

EXHGM Datafile1.r,db I:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

i@y’ EXpert Hydrogeomorphic Approach to Wetland Assessments

1. Enter Project Methods
2. Enter Function Descriptions
3. Define Partial Wetland Assessment Areas

4. Define Variables
Setup Reports

Analysis Reports

Other Activities

‘Working Function:

Enter descriptions about the project methodology and

Figure 140. Click on the Setup button to begin the setup process in EXHGM.

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 10 for relevant training in model setup in EXHGM.
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A screen appears in the center of the primary interface with four options:

Hown =

Define Variables

Moving through the process in a step-by-step

Enter Project Methods
Enter Function Descriptions
Define Partial Wetland Assessment Areas

fashion, systematically double-click each USER'S NOTE:

option from top to bottom to enter the

methods, functions, partial wetland assess- options and update the data.

ment areas ( or PWAAS), acres, and variables

as described below.

If at any time new information is acquired
that affects the analysis, return to these

Enter, delete, and/or copy project methods

Double-click on the first option in the primary interface (Enter Project

Methods), to open the following window (Figure 141).

Methods and Assumptions

Project Name:

Fill in

Alternative Name:

Blanks

Methods and Assumptions:

Methods and Assumptions

Project Name:

Alternative Name:

[Master

Methods and Assumptions:

Guidebook being applied i the "4 Regional Guidebook for Applying the Hydiogeomorphic
iApproach to Wet Pine Flats on Mineral Soils in the Atlantic and Gulf Coastal Plains™.

Citation: Rheinhaidt, R.D., M.C. Rheinhardt. amd M.M. Brinson. 2002 . & regional
quidebook for applying the hydiogeomorphic approach to assessing wetland functions of
wet pine flats on mineral soils in the Atlantic and Gulf coastal plains. ERDC/EL TR-02-9
LS. Ammy Engineer Research and Development Center, Vicksburg, MS

(Geographic Applicability: Wet Pine Flats of most of the Atlantic and Gilf coastal plains
L

fromn couthaactam North Camlina sonthiard to crackal northeact Flanda and wachnuard

Close

Figure 141. Methods and Assumptions entry screen in EXHGM.
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Fill in the blanks with all of the available information. Return to this
screen as often as necessary to adequately document the analyses and
applications. The key to success in HGM applications is documentation. At
the absolute minimum, provide a Project Name (limit 255 characters)
and an Alternative Name (limit 20 characters) in the spaces provided.
The EXHGM module has no restrictions on the number of characters for
the Methods and Assumptions section — there should be adequate
space to fully document the study activities. Include any references for the
function(s) used, and list the evaluation team participants with the
associated affiliations. Consider including items such as PWAA codes and
definitions, function modifications, dates of field collections, sources on
historically gathered data (including GIS-based information), a list of the
target years with their associated calendar years, sources for acreage
estimates, descriptions of the future condition, forecasting strategies and
decisions, information regarding who was responsible for the overall
analysis and results, and points of contact for further information and
support. Once this information has been entered, click on the Close
button at the bottom of the screen and EXHGM returns to the primary

interface.

If an entry must be entirely deleted USER’S NOTE:

from the datafile, click on the Other Ctrl + C s the universal Microsoft
Activities button on EXHGM's shortcut key to copying text and numbers

. i onto the clipboard and works well in
primary interface, choose the Clear these instances.

Database Information option, Ctrl + V is the universal Microsoft
and proceed through the process as shortcut key to paste text and numbers
) ) ) ) ] from the clipboard.

mdlcat_ed In Cha:pter 4 of this guide. Ctrl + Z is the universal Microsoft

If details regarding the study’s shortcut key to undo an action.
methods have been stored in an MS F7 is the universal Microsoft shortcut

Word or MS Excel file, these details key to check spelling.
can be cut and pasted into this Esc is an additional universal Microsoft

. ] . shortcut key to undo an action.
screen now. ngh“ght the informa- These shortcut keys operate on a cell-by-

tion in the external file. Hold down cell basis and cannot be used to copy
entire spreadsheet rows or records in the
the CTRL key and type C on the data entry screens.

keyboard to copy the information.
Return to EXHGM and click on the Methods and Assumptions
section and click once. Hold down the CTRL key and type V on the
keyboard to paste the information into this space. When finished with
these activities, click on the Close button at the bottom of the screen and
EXHGM returns to the primary interface.
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Enter or delete the function descriptions

Double-click on the second option in the primary interface (Enter
Function Descriptions), to open the following window (Figure 142).

[ B Function Descriptions

Identification Code  Function Name

Fill in
the
Blanks

| B Function Descriptions

Identification Code Fur.ction Name

OGN [Fen03 Animal Communities

BIOGEOCHEM |FmCI4 Biogeochemical Processes

[PLANTCOMM

[Fxn02: Plant Communities

|\M‘ATEREGIME |me ‘Water Level Regime

lick Here and
Here
to Delete

Erase Button
h Record: @ I o @m

of 4

Figure 142. Function Descriptions entry screen in EXHGM.

Provide an Identification Code for the func-
tion (limit 10 characters) and a Function
Name (limit 100 characters) for each functional
index in the wetland model(s). A new row is

USER’S NOTE:

Each function’s Identification Code must
be unique and contain only alpha-
numeric characters.

assigned to each function. EXHGM has set no

limits on the number of functions that can be used for any analyses. A
status window at the bottom of the form indicates the number of records
(i.e., models) entered into the database. Restrictions on the data entry
requirements of this form are offered at the bottom left-hand corner of the

screen (Figure 143).
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Figure 143. Common EXHGM data entry screen prompts.

This is a common feature of every EXHGM screen. If a function must be
removed, click on the gray block immediately to the left of the
function’s Identification Code and click on the erase button WK
in the lower left-hand corner of this form (see Figure 142
above). When finished with these activities, click on the Close button at
the bottom of the screen and EXHGM returns to the primary interface.

Define or delete PWAAs and baseline acres

Double-click on the third option in the primary interface (Define Partial
Wetland Assessment Areas), to open the following window
(Figure 144).
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EE Partial Wetlands Assessment Area Descriptions

Mumeric  Identification s
Code Code Description

‘ Numeric Identification
[ Code

EE Partial Wetlands Assessment Area Descriptions

Deseiip n

Fill in
the
Blanks

‘ (1] ENCHGAPSAY  [BunchgassPineSavanna

[z [EVPRESFSAV [Cypess/ine Savanna

[F [CWTCHFSAY  [Gwichcane/Pine Savenna

ol o] o

Status Window and
Erase Button

Record: [14) T[> )] of 3

Click Here to Delete

Figure 144. Partial Wetland Assessment Areas Descriptions entry screen

in EXHGM.

Provide a Numeric Code (1 - »), a short-

hand Identification Code (limit 10 charac-
ters), a PWAA Description (limit 100 char-
acters), and the number of Baseline Acres
for each PWAA on the site. A new row is

USER’S NOTE:

Each PWAA's Numeric Code and
Identification Code must be unique and
contain only alphanumeric characters.

assigned to each PWAA. There are no limits to the number of PWAAs
EXHGM can process within the analysis. Again, a status window at the
bottom of the form indicates the number of records (i.e., PWAAS) entered

into the database, and restrictions on the data ent

ry requirements of this

form are offered at the bottom left-hand corner of the screen.

Account for every acre within the project
boundary, even if the PWAA is not associated
with a specific wetland model. In some
instances, these unassociated acres are not
considered wetlands today, but could be
restored to functioning wetlands in the future,

USER’S NOTE:

If the baseline acreages for the PWAAs
are unavailable at this time, EXHGM
assumes zero acres. Once the mapping
is complete, return to this screen and
refine the acreage estimates.

and thus the current acres should be tracked (i.e.,
soybeans that could be replaced with forested wet
with-project scenario). Create “placeholder” PWA
ment options. Thus, for every existing PWAA that

AGCROP =100 acres of
lands under a proposed
As for future develop-

is associated with the
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function, create a “with-project” PWAA (e.g., Cypress/Pine Savanna and
Newly Developed Cypress/Pine Savanna). If a PWAA must be removed,
left-click once anywhere on the PWAA'’s row and click on the erase button
in the lower left-hand corner of this form. When finished with
these activities, click on the Close button at the bottom of the

. . WK
screen and EXHGM returns to the primary interface.

Define or delete the variables

Double-click on the fourth option in the primary interface (Define
Variables), to open the following window (Figure 145).

B Variable Descriptions

Identification ) - .
Code Description Methodology. Techniques and Assumptions

E® Variable Descriptions

Identification
Code

EEE

Description Methodology. Techniqg es and Assumptions

Counts

Dengity of Pond Cypress in each
of 3 size classes (Mean

[EVAPOTRANS E vapolranspiration Potential Curve differs depending on method used to
me

[Curve entered for known Site easure vanable. Known Site History method has

[FEFB

Herbaceous Indicator Score

|1-m2 quadiat: Observation; Calculation

Importation of Water from
Eslewhere

[INFLOW

|Maps [aerials, topos, county drainage basin maps)

[LANDSCP Area of Contiguous Fire-

Aenal Photography Map
Waptained Landscape (ha)

Density [number /ha) of
Longleaf and Pond Pines in the

Status Window and
Erase Button

Click Here o~

and Here to Delete

Figure 145. Variable Descriptions entry screen in EXHGM.

Provide an Identification Code
(limit 10 characters), a variable
Description (limit 100 characters),
and a brief description of the
Methodology, Techniques and

USER’S NOTE:

Each variable’s Identification Code must be
unique and contain only alphanumeric
characters. The variable Description and
Methodology, Techniques and Assumptions
can contain symbols (i.e., %, &, #).

Assumptions used to gather/generate the analyses variable data (limit
255 characters — including periods and spaces). A new row is assigned to
each variable. There are no limits to the number of variables EXHGM can
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process in the analysis. When creating variable codes, begin with the
action to be measured, and follow this with specifics. For example:

e Shrub canopy cover = CANSHRUB
e Tree canopy cover = CANTREE
e Water depth = DEPTHWATER

e Percent of the area covered by open water = AREAVEGOPW
e Ratio of wet to total prairie acreage = AREAWETDRY

To shorten the codes (to meet the 10-character
limit), try removing spaces, periods, conjunc-
tions and vowels, and then use acronyms
where possible (e.g., species = SPP or vege-
tation = VEG). This approach allows EXHGM
to cluster “like” variables together, and will
help position variables in lists throughout the

USER’S NOTE:

The 255-character limit in the
Methodology, Techniques and
Assumptions cell is strictly enforced. To
shorten the amount of information
entered in this field, drop periods and
use acronyms and symbols whenever
possible.

process.! Remember, if variables share the same sampling protocol, use
the Ctrl + C and Ctrl + V shortcut keys to copy the sampling methodology
information from one variable to the next. This can only be used on a cell-

by-cell basis — an entire row cannot be copied
using this technique. Once again, a status
window at the bottom of the form indicates
the number of records (i.e., PWAASs) entered
into the database, and restrictions on the data
entry requirements of this form are offered at
the bottom left-hand corner of the screen. If a

USER’S NOTE:

Use Ctrl + Enter to insert hard returns
into the Description and Methodology,
Techniques and Assumptions fields of
this form.

The Esc key on the keyboard allows users
to jump out of cells if a mistake is made
during the data entry process.

variable must be removed, click on the gray block immediately to the left
of the variable’s Identification Code and click on the erase button in the

lower left-hand corner of this form (see Figure 145 above).
Initial function setup is now complete. Click on the Close -
button at the bottom of the screen. EXHGM returns to the

primary interface. Proceed to the “Checking the setup process

with EXHGM reports” section below.

1 Appendix E provides a general naming convention protocol the authors have developed to simplify and

standardize this process.
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Checking the setup process with EXHGM reports

EXHGM provides a series of summary reports as each step in the process
above is completed. To review and check the setup information entered
thus far, click on the Setup Reports button (Figure 146).

| Function List

| Variables List
| Formulas
| Associations

| Variable Data
Target Year List
Analysis Reports | Without-Project TY Acres
| With-Project TY Acres

Other Activities

Setup Reports

‘Working Function:

Click This Button Now

EXHGM Datafile1, adb  I:\-kelly?\A_PlannerA\EXHEPAmanual\Chapters\-Master Docum...

) ) EXpert Hydrogeomorphic Approach to Wetland Assessments

| PWAAs and Baseline (TY 0) Acres

Variable Suitability Index Curves

Instruction Window

List of Methods and Assumptions

Figure 1486. Click on the Setup Reports button to view the setup reports in EXHGM.

A list of available reports appears in the center of the primary interface.
The first four reports should be populated at this point in the analysis:

¢ Methods and Assumptions

e Function List

¢ PWAAs and Baseline (TY 0) Acres
e Variables List

Single-click on any report and look to the
Instruction Window to preview the contents
of the report. Double-click on any report, and
EXHGM opens a new window with the report
inside (Figure 147).

USER’S NOTE:

A printer driver must be installed in order
to view any of these reports.
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Click Here to

Report Control Buttons . .
P Maximize the Report
B Micre=- ", uccess
e {dj:ls% mgose | 4l - 0
¥ Project Title and Methods
Scroll
Bars

Project Name el Wet Pine Flats on Mineral Soils in the Atlantic and Gulf
L > Coastal Plains

Alternative Name | ooy 3user
I 1

Report Banner > Project Methods and Assumptions:
|| I Gudebook being applied is the "A Regional Guidsbook for & pplying the
Hyimzeomorphs & ppmach to Wet Pine Flsts on Wineral Soils in the Aflantic
Report Text P GulrComhl e’

Citation: Rheinhardt R D, W.C. Rheinhardt, amd MM, Erinson. 200

guidebook for applying the hydrogeomorphic approach 1o asessing
functions of

wet pine flats onmineral soils in the Atlantic and Gulf coastal ERDCIEL TR-

Page Numbers

; Page: T [ )iy <

Ready UM

Figure 147. Report interface in EXHGM.

EXHGM reports are somewhat standardized to present the datafile’s
information in a clear and concise manner. The header of each report
contains the project and alternative names separated by a heavy line. A
banner below these names indicates the name of the report (in this case
Project Methods and Assumptions). The report’s contents are
presented immediately below the banner. Standard MS Access scroll bars
are provided on the bottom and right-hand edges of the report itself to aid
in navigation. Page numbers are presented in the lower left-hand corner of
the report to help move through the report as well. Standard Minimize/
Maximize/Close buttons are located in the upper right-hand corner of the
report. Outside of the report, on the toolbar in the upper left-hand corner
of the screen, a series of report control buttons on the Print Preview
toolbar can be found that allow users to review, print, close, and export the
report as needed.
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Some default printer settings
may cause EXHGM reports
to span multiple pages if the B vultiple Pages  »
margins are set too narrowly. -
To fix this problem, right- e
click on the report, and select

. Save As..,
Page Setup from the list of Export...
options. Reset the margins, Send To 3

Zoom: 100% -
B One Page

column widths, and page sizes
as necessary using the Margins, Page, and
Columns tabs to customize the report for the

printing environment.

Click on the Maximize button and select Fit from the

Page Setup
Margins

Margins (i

l Page I Columns

nches) Sarple

Top: 0.25

Bottom:  |0.25
Left: 0.2

Right:

[ Print Data Only

Zoom pull-down box on the toolbar. The footer of the
report is revealed. Here, EXHGM provides two additional

pieces of information that will assist in assessment logistics — the - 75%
date and time the report was run, and the datafile’s storage path 22%
(Figure 148). Fli‘g%

‘White Clouds Farm

Impact Analysis

Project Methods and Assumpiions

Impact and Mitigation analysis of proposed development of Whate Clouds Farm.
Owner and permiit applicant: Mr. HowardJones

Permit epplicati on requesta the filling of 25 scres of cypress pine savanne, 25 acres
of ewitchcane, and 150 aueanfbmnhg’ 5 pine sevenns, with subsecuert mitigation
aditivites 1o ocewr via resloration and preses vation into perpetity of a§acent lands
(200 aexed, Refar to pemmit #12343675.90 Fox detals,

An interagency team has been convened 1o participale in the permitling process.
Theie nmesinchude
Andrea Fisher and Joe Black (USACE District),
3 John Andsrson (County Forest Preserve);
3. Eric Brand(Natural Remurces Conservation S ervise)
4. William Malone snd Ckris White (State Departmert of Netural Resoux ceg),
5. Cynthia Miller (US. Geolo o ol Survey);
6. Sally Mengler (USFWS); and
7. Kelly Buks C opes and Artiss Webh (ERDC Facilitators)

The team parti dipatedin the rpem et of the HOM model - Wet Pin
Flats;

Rheirhardt, RD., Rheinhedt, MC., and Brinson, MM (2002). " A regional
guidebook for appiying the hycrogeomorphic spproach o assessing wetl and
Funetians of wet pine flats onmineral soil sin the Aflontic andGulf coastal plains"
ERDC/EL TRA2-9, US. AmyEngneer Researchand Developmert C enter,
Vidkshurg, MS

BURN: Not orly e the acres adjustedto show loss dus to construction, butthe
remaining acres are subjectedto a controlled burn mensgement scenario. 1tis
asumed thet fire mensgementis a postive influence, andthe wetlands will
rejuvenste. Functions have been sel 1o optimal conditions.

EXHGM Report Date SH07 Tawe: %11 FPage af |
EXHGM Dabiik LTRSS, SRR I S—— — il

Report Date Report Time
Datafile Path

Figure 148. An expanded EXHGM report detailing additional fields.
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One convenient advantage of using the EXHGM soft-
ware is its compatibility with other Microsoft software
packages (namely MS Word and MS Excel). By simply
clicking on the Officelinks pull-down box, and clicking
on either option, the report is exported out to the new

| W pubiish It with MS Word

[ 2 analyze It with MS Excel

medium, allowing customization to meet documentation needs.

If the Print Preview toolbar is not available in this screen, right-click on
the report, and select the Export option from the list of choices presented.
An Export entry screen will open in response to this action (Figure 149).

Export Report ‘rMethods® To. ..
Save in: [C2) et Pine Flats Tab Files & Fieldkit % | (&)

-1

[

My Recent
Documents

My Computer

My Docurments
y
Iy Mebwork,
Places

File name: rMethods ~

Save as bYPe: | Microsoft Excel 97-2003 (*.xls) -

o Q@ X iy E - Toals-

3

Figure 149. Export Report entry screen - exporting report information

to MS Excel or MS Word.

Select the export location for the report in the Save in: window at the top
of the entry screen. Provide a name for the report in the File name:
window in the bottom of the entry screen. Use the Save as type: pull-
down list to select the type of file to be exported [i.e., choose either MS
Excel 97-2000 (*.xls) for a spreadsheet format or Rich Text Format
(*.rtf) for a word-processing format]. To associate the software (i.e., MS
Excel for spreadsheets or MS Word for word processing documents) , such
that the medium opens and displays the information in the new environ-
ment upon exportation, click the Autostart checkbox immediately to the
right of the Save as type: pull-down list. Press the Save button in the
lower right-hand corner of the screen. EXHGM will export the data
displayed in the report to the new file, and if the Autostart option was



ERDC/EL SR-12-1 201

clicked, MS Excel/MS Word will open and display the report in the new
environment (Figure 150).

B Micraseft Lace! - faver Type_(niry.ats

i3] He [R Vew jowt Foyme Dnh [ms Sedw Hep  AdobelTF .-

g Pl s an- g i o0 g WG s g e

FOORES TN 3 Report

T p— Exported Out

B B Yew Juel Fomat Dok Tobe Windem bob AdbeMF  Aochal Cowerts .
i Jgd i 2 A o8 o3 e s =) g lliwmdenn s o [@] 9.

:1 = au;:’.‘ﬂgl 1

b A

Wet Pine Flats
Example Data File

FProject Methods and Assumptions

Eheibardt, R D, Rheinhardt, MC | and Erinson, M &
purdebook fo Iymg the hydr, o h

Exported Out

Figure 150. Exported reports in MS Excel and MS Word environments.

Format and save the files as needed, close the external applications (i.e.,
MS Excel or MS Word), and return to EXHGM. Click on the Close button
from the suite of buttons offered in the Print Preview toolbar - EXHGM
returns to the primary interface. Repeat the process as often as necessary
to check the products developed thus far in the setup activities. Proceed to
Step 3: Model Association to continue.

Step 3: Function association

As soon as the functional (FCI) models are set up in EXHGM, run the
models through an assessment by clicking on the Run button on the
primary interface (Figure 151).1

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 11 for relevant training in function association in EXHGM.
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Click This Button Now

EXHGM Datafile1.r sjdb  I:\~-kelly2\A_Planner\EXHEPA\manual\Chapters\-Master Docum...

Si ZXpert Hydrogeomorphic Approach to Wetland Assessments

1 et raner | a—

. Associate Parameters

. Define Target Years

&
2
3
4
5
[
7
]
9

Analysis Reports

—
ey

Other Activities

‘Warking Function:

The Working Function is the focus of future calculations.

. Enter ¥SI Graphs and Variable Data
. Perform Baseline (TY 0) Calculations*®

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations™

. Enter With-Project Acres

. Enter With-Project Projections*

. Perform With-Project Final Calculations™

Remember to re-run all processes with an asterisk after changing the Working Function.

Figure 151. Click on the Run button to begin the association process in EXHGM.

A screen appears in the center of the primary interface with 11 options:

Choose Working Function
Associate Parameters
Enter VSI Graphs and Variable Data

Define Target Years
Enter Without-Project Acres
Enter Without-Project Projections*

©ONDUA®NE

. Enter With-Project Acres
10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

In systematic fashion, start at the top of the
options list, click on each option, and provide
the data or perform the action requested in
each interface screen.

Perform Baseline (TY O) Calculations*

Perform Without-Project Calculations*

USER’S NOTE:

If at any time new information is acquired
that affects the analysis, return to these
options and update the data.
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Choose the “Working Function”

Initially, EXHGM was developed to associate

and compute all functions simultaneously. USER'S NOTE:
. . N N Once a “Working Function” has been

Although this provided answers in a single- identified, EXHGM will focus solely on
step fashion, the rigorous processing cycles the data entry and evaluation of this

. ) A model. If users wish to enter data for
tied up computers for long periods of time. In another model, a new “Working Function”
addition, alteration of the information within MMVELE 56 BTl
any function made it necessary to re-process
the entire database. This proved to be an inefficient mode of operation.
EXHGM was re-designed to incorporate a means to directly process
functions in a more focused approach. EXHGM'’s new evaluation strategy
requires users to focus the EXHGM analysis engine on a single “Working
Function” for function association and processing. Thus, to begin the run
process, first identify a “Working Function.” To do this, click on the first
option (Choose Working Function) - the following window opens
(Figure 152).

Select the Working Functions Click on

Pull-Down
Function: ‘ Arrow and
]Fxnﬂ‘l: ‘Waler Level Regime vl
Select
fraatar Function
If the Working Function is changed, Steps 4 - 11 must be rerun!! i From List

Figure 152. Select a function from the pull-down list.

Simply choose the function from the pull-down list on the right-hand box
in this screen and click Close. EXHGM returns to the primary interface.
At the bottom of the screen, the “Working Function” is now identified
(Figure 153). Proceed to the next option.
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EXHGM Datafile3.mdb  |:\-kelly2\A_Planner\EXHEP\manual\Chapters\-Master Docum...

. Choose Working Function
. Associate Parameters
. Enter ¥SI| Graphs and Variable Data
. Perform Baseline (TY 0) Calculations™®
. Define Target Years
. Enter Without-Project Acres
. Enter Without-Project Projections®
. Perform Without-Project Calculations®
. Enter With-Project Acres
Analysis Reports . Enter With-Project Projections*
. Perform With-Project Final Calculations®

Setup Reports

Other Activities

Working

FHHCtlon Develop or review a functi 1ating these with rel t partial wetland
. . t areas and vari
Identification

Figure 153. Identification of the Working Functionin EXHGM'’s primary interface.

Associate the model parameters

In EXHGM, association is the process of combining model PWAAs and
variables in a meaningful manner. In other words, association provides an
interface with the EXHGM analysis engine and guides it in model defini-
tion and application. In this process, model definition is the translation of
mathematical equations (e.g., FCI = Variable 1 * Variable 2 * Variable 3,
etc.), often derived from the guidebook publications, into MS Access-
compatible language. Model application refers to the act of tying these
models to specific wetland conditions (i.e., PWAASs). The association
activity should be viewed as an opportunity to define and communicate the
sensitivity of FCI models to the EXHGM program. Click on the second
option (Associate Parameters) to open the following windows

(Figure 154).
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Type a question for help v

— Working
Function Associations

n Eﬁtﬁemd.’ t FunCtlon

Association
Working Function: WATEREGIME .
. e Window

FCI Function Formula:

MIN{[SURFFLOW]&[0UTFLOW]&[STORAGE]& [INFLOWJE ([EVAPOTRANS]({([MIC
RO]+[PORE]Y2))"(1/2))} ‘/

Variables Available

Variables
Available
Keypad

LA
MIN]| & [MAX
{[3[]1]cp

4 start E- & e

Figure 154. Function Associations window and Variables Available keypad
used to associate models in EXHGM.

The Functions Associations window is the activity platform for the
function association process. Indicate which PWAAs are evaluated in the
function, and what formula will be used to determine the PWAA'’s func-
tional capacity. The current Working Function is provided as the first
item in the yellow box in the center of this form (Figure 155).

Working Function PWAA
Identification Pull-Down Box

Function Associations

ufefr]

Working Function: WATEREGIME
PWAA: [BNCHGRPSAV

Current Total

KN ' 3

FCI Function Formula:

URFFLOW]R[OUTFLOW]R[STORAGE]&[INFLOW]R ([EVAPOTRANST=({[MIC
ROJ+[PORE])/2))"(1/2))} ‘/

FCI Formula Input Window

Figure 155. Function Associations entry screen.
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Immediately below the Working Function line, a pull-down box for
PWAA identification and an FCI Model Formula input box are
provided. Function association is a two-step process - select a PWAA first,
and then enter an FCI formula. For details regarding these two steps read
below.

Select a PWAA

To begin, click on the PWAA drop-down box, and choose the first PWAA
that will be associated with the function (Figure 156).

Click on Pull-Down Arrow
and Select PWAA
From List

Function Associations

Doon

Working Function: WATEREGIME

=V TSl 5 NCHGRPSAY

< BNCHGRPSAY Bunchgrass/Pine Savanna
FCl Function Fd cypreSPSAY Cypress/Pine Savanna
MIN{[SURFFL! SWTCHPSAV  Switchcane/Pine Savanna

ROJ+[PORED)/2))“(1/2))}

Current Record Total Record Count  Show/Hide Record List I
o5

KN & - u

Figure 156. Select a partial wetland assessment area from the pull-down list.

Enter an FCI formula

Now left-click once in the FCI Function Formula input box in the lower
portion of the screen. Define the combination of variables that together
formulate the FCI function for the wetland ecosystem. In other words, in
mathematical equations, provide the FCI function in a syntax that MS
Access will understand. There are five basic syntax rules in EXHGM:

1. Every open parenthesis (or bracket) must have a corresponding closing
parenthesis (or bracket).

2. Capitalize all letters in the variable codes.

3. Surround all variable codes with brackets (i.e., [VARIABLE]).

4. Use only the operators provided in the Function Equation/FCI
Calculation Syntax window.

5. If the MIN/MAX function is used in a formula, use braces ({ }) to sur-
round the statement and separate the variables themselves with an
ampersand (&). For example:
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MIN{ [VARIABLE_A] & [VARIABLE_B] }.

Formula entry assistance

The equation entry task is undoubtedly the hardest step to complete in the
EXHGM analysis process. Although this task can be tedious and some-
what technical, a series of equation development support tools have been
included in the EXHGM package to ease the process. First, EXHGM
offers a keypad and list of potential variables in an interactive floating
window (Figure 157).

Use Cursor to Move Keypad to
Desired Location

Variables Available
3 \

= 9
MIN | & [MAX 6
{13 r]1][ch =
[ Delee | Use Scroll
elele - +
= <€ Bar to Move
o Offess MIN | & |[MAX Up and
{\}\[\]\(\) Down
[ Dok | Through the
T = List of
:
Use Cursor to Stretch POS_SIble
Variables

Window to Show More of the
Variables Available List

INFLOW

Figure 157. Customize the size and location of the floating Variables
Available keypad.

By left-clicking on the banner at the top of the keypad and dragging it
across the screen, the keypad can be moved anywhere on the desktop. Use
the cursor to stretch the window - showing more of the available list of
variables. To do this, float the cursor near the bottom of the window until
it converts to a double-ended arrow. Left-click and drag the window down
to the desired size. Use the scroll bar on the right-hand side of the keypad
to scroll down through the variable list as well. All variables entered
during the setup process are listed in alphabetical order in this list to
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simplify the search. If a variable is missing from this list, then it was not
entered correctly in the variable setup process. To correct this problem
return to Step 2 above and complete the variable setup process, then
return here and find the variable in the list.

A help window has been developed to provide assistance during the
equation entry process. This window is opened by clicking the Help
button in the toolbar at the top of the Function Associations screen
(Figure 158).

Help Button

Function Associations

Current Record

KN KX

Total Record Count ShowfHide Record List

Working Function: WATEREGIME

PwAA: [BNCHGRPSAY v

FCI Function Formula:
MIN{[SURFFLOW]A[OUTFLOW]A[STORAGE]&A[INFLOW]A{([EVAPOTRANST*{{[MIC ﬂ

ROJ+[PORE]/2))"(1/2))}

Equation Check Button

Figure 158. Help and Equation Check buttons provided
to assist with FCI formula entry in EXHGM.

Once opened, a list of operands, basic equation development criteria, and
several equation techniques (i.e., helpful examples) are displayed to
further demonstrate proper equation syntax in EXHGM (Figure 159).
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Click to Close
Eﬁ“’ B o 17 e [y o gy ey M

M athematical Operators Special Operators

Symbol Name Function Symbol Hame Function
O pe ratO rs F + Plus Addition I () Farertheses | Groups equation elements
E Minus Subtraction I [1 Brackets Defines equation element as a variable
I = Asterisk Multiplication I {} Braces Defines MIN and MAX functions
I Forward Slash Divizion F Amperzand | Enables multiple elements in a kIM or
24 Carat Exponent M function

Sample equations with various spntax: I

1| MIN{[VART] & [VAR2]}

Examples 2! [(3~ ([VART] " VAR31) "0.5) + [VART]) 7 #

3| [MIN {[VAR2] & [VAR3] &_[VARS] } + MAX { ([ [VARZ2] - [VART]) "0.5) & [VAR7]

n Extia spaces in the equations are autornatically stripped out. Feel free ta use them o improve organization.

n All variables MUST be enclosed within brackets. Each variable is enclosed within its own brackets.

n The special words "MIN" and "MaK" must ALWAY'S be followed by an open brace ™"
Of course, a closing brace "} iz required and is placed at the end of the MIN/MAX function.

u Mested MIN and M&x functions are MOT allowed. See equation 3 abave far an example of the proper MIN/MAX usage.

General Rules:
n Ewery open parenthesis, bracket or brace MUST have a comesponding closing parenthesis, bracket or brace.
Rules

Figure 159. Function Equation/FCI Calculation Syntax window in EXHGM.

To close the Function Equation/FCI Calculation Syntax window,
click on the “X” in the upper right-hand corner of the screen.

To further assist in the equation entry process, a testing button has
\/ been installed in the Function Associations screen to the
immediate right of the FCI Function Formula input box, and
should help verify each equation entry as it is
supplied. Once the formula has been entered, click on oo b1 Syt s o
this button and receive either confirmation that the
formula is mathematically sound, or helpful
suggestions to
modify the Invalid Equation

An open bracket [' was found withaut a closing bracket 7. Every variable MUST be completehy enclosed. Verify equation and

formula. The e Ly

syntax veri-
fication pro-

Equation Syntax Check OK. B‘

cess in EXHGM is a substitution

process. EXHGM verifies the USER'S NOTE:

EXHGM can only review the accountability of the FCI

equation syntax by substituting the formula entered - it cannot verify that the model is

value of 1.0 for each variable and biologically correct - i.e., the software is unable to
) determine whether the limiting resources have been

calculating the result. If the equation captured in the function.

is written correctly, a message box
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will verify that the entry is acceptable. If something is wrong with the
equation’s syntax, EXHGM will provide message windows with sug-
gestions on how to correct the situation.

Input the variable codes

To begin the equation entry task, left-click once on the FCI Function
Formula input box and put the cursor to the immediate right of the “1*”
placeholder. Now move the cursor to the floating Variables Available
keypad and scroll down through the list of variables. Single-click on the
variable to be entered into the formula. EXHGM automatically adds the
variable code (fully capitalized) to the FCI Function Formula input box,
and places “[ ]” characters around the variable’s code (Figure 160).

Function Associations

Working Function: WATEREGIME
P¥WAA: |[BMCHGRPSAV =
FCl Function Formula:

-~

Enter the fur% here - need help with syntax? Go to the help button!

\
i
_ /7 Single-Clicking on the Keypad
. - Automatically Enters a Variable
,° Code (All Caps) with
// Accompanying Brackets
l
I
\
\

Working Function: WATEREGIME
PWAA. |[BNCHGRPSAY 3

FCl Function Formula:

‘1 “[INFLOW] ﬂ

Figure 160. Use the keypad to correctly enter variable codes
into the FC/ Function Formula input box.

Repeat the process as often as necessary
to populate the entry window with all the USER'S NOTE:
. . Users who leave this screen and return
algorithm for this function (Figure 161). need to click on the FCI Function
. Formula before using the keypad.
Alternatively, formulas may be manually
typed into the space provided. Remember
to fully capitalize the variable codes and place square brackets around each
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code. Spelling is critical — the database must be able to find the code in the
list of available variables, so be sure to spell-check the entries.

Function Associations

Jefelx

Working Function: WATEREGIME

PWAA: |BN[ZHEFIPSAV v
FCl Function Formula:
1*[SURFFLOW][OUTFLOW][STORAGE] [INFLOW]I ﬂ

Figure 161. Begin by entering the variable codes (surrounded by brackets)
into the FC/ Function Formula input box.

Add the mathematical operators

Now enter the mathematical operators that combine the variables in a
meaningful manner. There are five basic mathematical operators in
EXHGM: 1) plus (+) for additions; 2) minus (-) for subtractions;

3) asterisks (*) for multiplications; 4) forward slashes (/) for divisions; and
5) carets (©) for exponential expressions. Four additional operators define
special relationships inside the equation: 1) parentheses (()) to group or
cluster equation elements; 2) brackets ([ ]) to compartmentalize variable
codes; 3) braces ({ }) to distinguish minimum (or maximum) arguments;
and 4) ampersands (&) to separate the variables within the minimum (or
maximum) arguments.

To proceed, systematically place the cursor between each of the variable
codes in the FCI Function Formula entry box, and insert an operator using
either the operator keys on the floating keypad, or the keys on the key-
board to type them in (Figure 162).
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Function Associations

B Current Record Total Record Count ShowHide Record List ol
. - i [ ]

Working Function: WATEREGIME
PWAA: [BNCHGRPSAV
FCI Function Formula:
11*SURFFLOW]‘[OUTFLOW]“[STORAGE*[INFLOW‘H

Start with parentheses and asterisks

F_um:liun Associations

| Current Record Tatal Record Count: Showy
E;
‘ﬂ H EN' KN ¥

Working Function: WATEREGIME

PWAA: |BNCHGRPSAY v
FCI Function Formula:

1‘([SURFFLO\N]‘[OUTFLO\N]“[STORAGE]*(*)[INFLO\N] ij

Continue with caret and exponents

Function Associations

Current Record Total Record Count ShowHide Record List
Bz 7 -
ﬂ | |

Working Function: WATEREGIME

PWAA: BNCHGRPSAV 3
FCI Function Formula:
I1 *({([SURFFLOW]*[OUTFLOW]*[STORAGE]) " (1/2))[INFLOW] J

Surround again with parentheses

Function Associations.

Eoono

Working Function: WATEREGIME

PWaAA: |BNCHGRPSAY =
FCl Function Formula:
|1‘(([SURFFLOW’]'[OUTFLO\N]‘[STORAGE])“UJZ:?INFLOW] i!

Figure 162. Example of the formula entry process in the Function Associations entry form.

At this point, it is okay to delete the “1*”
placeholder. To do this, place the cursor
between this first variable and the “1*”

USER’S NOTE:

The Delete button on the floating
Variables Available keypad can be used

and backspace twice or put the cursor at any time to delete errors in the formula
. . - . - note that this button removes items to
'mmedlately before the “1” and hit the the immediate right of the cursor.

Delete button on the floating keypad
(Figure 163).
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Function Associations

Working Function: WATEREGIME
PWAA: [BNCHGRPSAY 3

FCI Function Formula:
[[([SURFFLOW]“[O UTFLOWT*[STORAGE])" (1/2))*[INFLOW] %

\ Now Remove 1* And Click on the Equation/

From the Equation Check Button

Figure 163. Completing the FCI formula entry process - removal of the 1* placeholder and
formula checking.

Check the formula

To check the formula, click on the check button imme-
diately to the right of the FCI Function Formula ot 0 Syl
input box. If the function is mathematically calculable,

a confirmation will be received. If there are problems

with the formula entry, the system will provide direction on the best
possible solutions.

Equation Syntax Check OK [z‘

Remove any phantom record

If, as is the case in the example, the first PWAA in the list of PWAAs is not
associated with the function, EXHGM assigns the first PWAA in the list a
default association that must now be removed (i.e., it is considered a
“phantom record”). To determine if a phantom record exists, look to the
top of the Function Associations window and note the number of
records showing. If only one association has been made thus far, and the
record counter shows that there are two records instead, assume that a
phantom record exists (Figure 164).
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Note Record Number — an Extra
Phantom Record Exists

Function Associations

Working Function: WATEREGIME
PWAA: [CYPRESPSAY =

FCI Function Formula:

MIN{[SURFFLOW]&[OUTFLOW]&[STORAGE]& [INFLOW]& ([EVAPOTRANS]*({[MIC
ROJ+[PORE])/2))"(1/2))} \/

Figure 164. Extra records indicate phantom records that must be manually removed.

To remove this phantom record, complete the following — ]
steps: 1) click on the Back Record button, and 2) click on h
the Delete Record button.

¥R

Duplicate the records for multiple PWAAs

As a general rule, each record in the Function Associations window
represents a single application of the model. Functional models with one

PWAA require one record of associative infor-
mation. Functions with multiple PWAAs

. T A new record must be created for ever
require an individual record for each PWAA PWAA utilized in a function. To Capturey

associated with the wetland. In most instances, | the potential for restorative or rehabili-
tative actions in the future condition, it is

USER’S NOTE:

the same FCI formula applies across multiple essential to associate both an existing
PWAAs within a wetland function. EXHGM and a newly developed PWAA for each

i i i i function (e.g., two records would be
provides a copy feature in this window to associated for savanna - existing and
expedite the formula entry process for these G (Sl NI,

situations. To enter a multi-PWAA functional
model into EXHGM, follow the directions above to enter the first PWAA.
Now click on the PWAA drop-down box, and choose the next PWAA to
associate with the function (Figure 165).
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Function Associations

Step 1:

Working Function: WATEREGIME

Click Here

. n Currentﬂ;cord Totalﬁ.e;.ordtmt Shodee.Pe:mdLlstH
Click on Kn. &2

Pull-Down PWAA 7
FCl Function F BNCHGRPSAY Bunchnras_siPms Savanna
U CYPRESPSAV _ Cypress/Pine Savanna
Al’rOW (YNNG NEWBNCHSAY New Bunchorass/Pine S avanna

NEWCYPRSAY New Cypress/Pine Savanna
NEWSWCHSAV New Switchcane/Pine Savanna
SWTCHPSAY  Switchcane/Pine Savanna

RO]J+[PORE])/2

Note Change in
Record Numbers

Step 2: Function Associations

Select Next 1 >N=l (N 0 =
Associated

Cover Type FCI Function Formula:

From List [

Figure 165. Select the next associated PWAA from the pull-down list.

EXHGM creates a new record and assigns the PWAA a formula of “1*.” In

stepwise fashion, complete the following quick steps:

1. Click on the Back Record button. 4

2. Click on the Copy button.

3. Click on the Forward Record button. E
4. Click on the Paste button (Figure 166).
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Back Record Button
Function Associations
Cu_sntRecord ctal Record Count. ShowjHide Recard
Step 1: BEAE s R
Click on ‘ Working Function: WATEREGIME
PWAA: [NEWBNCHSAV -
BaCk Record FCl Function Formula:
Button ™ VI
7’
/ Copy Button
l Function ¢ sociations
Current Record Tokal Record Count  Show/Hide Record List
v R I e
Step 2: \ Working Function: WATEREGIME 1vetothe pevous datse|
Co PWAA: [CYPRESPSAV v
Py \ FCI Function Formula:
Record :
”~
I Forward Record Button
StEP 3: Currert Recora Total Recard Count - ShowjHide Record List
. Vine
Click on
Working Function: WATEREGIME
Forward PwaA.  [NEWBHCHSAY =
Record \ IEZI Function Formula:
Button 7 N
/ Paste Button
I Function Associat| ns
y Current Record Total Record Count  Show/Hide Record List
AN OO IO o5
p ) \ Working Function: WATEREGIME
Paste PWAA: [NEWBNCHSAY =
\ FCI Function Formula:
Record i :g:ﬂ[spléﬁl;l]:b%\;ﬂ(ﬂglﬁwLm\']a[STORAGEj&[INFLOW]&(({EVAPOTRANS]’(([MIC ﬂ

Figure 166. Make a new association by duplicating the previous data.

USER’S NOTE:

Repeat this process as many
times as necessary to fully
associate the various PWAAs
(and FCI formulas) with the
“Working Function.” If at any
time, a function’s associated

information must be removed, open the Function Associations

There is one exception to this rule - if the targeted
record is the only PWAA association for the
function, EXHGM will not allow this deletion
using this protocol. Instead, simply overwrite the
FCI formula with “1*” and click on the Close
button. This will remove the one and only
association for the model.

window, left-click once on the FCI Functions Formula entry box, |

and click on the Delete button.
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Reviewing the associations

To review the list of associated records entered thus far, click on the
Show/Hide Records List toggle button. In response, EXHGM opens
the listing window (Figure 167).

vz (120

[
iz~ (20

Form View

P Fe1
- ([SURFFLOW ] OUTFLOW J&{ STORAGE JB{ INFLOW J4{[EVAPOTRANSTH((MICRO+[PORE

FCI Function Formuls:

Pwan Feenl
W w suiF;}L}wNDumﬂw]u{ﬂmwﬂlmmﬂxﬂwﬂm[um}‘(@mcm]ﬁmE
iz (172

PAA Pl Function Formula

- )[S:ﬁg;iwNOUTFI.OW]B{ﬂORME}e(I!\FLOW]B(([EWPOIRMSI’(([MCRO]HPORE
iz

PR

s

[ SURFFLOW 8 OUTFLOW JB{ STORAGE JB{INFLOW ) ([EVAPOTRANS TH{IMICRO)+{PORE
iz (172

TRLOW JB{STORAGE J{INFLOW e ([EVAPOTRANS] ({[MICRO] +PORE

Click Here to Show/Hide All Records

A

MIN| & [MAX

{1

MM

Figure 167. Show or hide all associated records simultaneously.

Scroll down this list with the scroll bar on the far right-hand side of this
window. To close the window, click the toggle button a second time. When
finished with the associations, click on the Close button in the upper
right-hand corner of the toolbar and EXHGM returns to the primary
interface. Repeat Step 3 (i.e., Function Association) for each “Working

Function” in the analysis.

Checking the association process with EXHGM reports

EXHGM provides a series of summary reports as each step in the process
above is completed. To review and check the associations made thus far,
click on the Setup Reports button in the center of the primary interface

(Figure 168).
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SetupReports

Analysis Reports

Other Activities

Working Function:

Click Here to Review Report List

EXHGM Wet 2ine Flats Master.mdb C:\HEPHGMDevelopment\Summary Spreadsheets}...

E ] EXpert Hydrogeomorphic Approach to Wetland Assessments
v

Methods and Assumptions
Function List

PWAAs and Baseline (TY 0) Acres
Variables List

Formulas

Associations

Variable Suitability Index Curves
Variable Data

Target Year List

Without-Project TY Acres
With-Project TY Acres

Setup Reports

Fun01: Water Level Regime n

Formulas for the Functions

Instruction Window

Double-Click
this Option to
Review the
Report for
Formulas

Figure 168. Click on the Setup Reports button to view the association reports in EXHGM.

A list of available reports appears in the center of the primary interface.
Two additional reports should be populated by the time the function
association process is complete:

¢ Formulas
e Associations

Single-click on either report and look to the Instruction Window to
check the contents of the report. Double-click on any report, and EXHGM

opens a new window with the report inside (Figure 169).
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Microsoft Access - [Farmulas for Functions] CEE
a = x
i - O[] @ e = g 2| il 2 e

Mill Creek Ecosystem Restoration Study

Design 1

Formmulas for Functions

Fanfll: Water Level Regime

PWAA Code:| ENCHGEPEAV
PWAA Ducriglion: BunchgraseFine Savanna

FCI Formula:| MIN([SURFFLOW]&] CUTFLOW]&{STORAGE] &[THFLOW)&(] EV APOTRANS | =(([ MICROH{PCRE])
)
PWAA Code:| CYPRESPEAV
PWAA Description:| OypresaFine Savanna

FCI Formula:| MIN{[SURFFLOW]& CUTFLCOW]&{STORAGE) &[THFLOW]&((]EVAPOTR ANS]%( MICROPCRE])
TN VEN)

EXHOM Repornt Date: 242007 Time: T2 PM Page lof 5

EXHGM Duafile kB Bl ES P Fiuts T Pl & Fekmlhantiie )1 sl

Poge: 14 4 [ 1 [»]m
Ready

T2 start | @ Wik Meckn Player | B8 ARA Docusmarts ) nppharg i ba... | ) Apphang E0EP kot | B Moosolt Offica Pt | BE EHGM Dwtafell.. 0 Fomdss foe Futions R", 7:02 80

Figure 169. Example of EXHGM’s formulas report for the functional models.

Click on the Close button from the suite of buttons offered in the Print
Preview toolbar - EXHGM returns to the primary interface. Repeat the
process as often as necessary to check the products developed thus far in
the association activities. Proceed to Step 4: Enter Baseline Data and
Generate Baseline Results to continue.

Step 4: Enter baseline data and generate baseline results

Once the FCI functions are set up and associated in EXHGM, the baseline
data can be entered into the system. In some studies, several functional
models are constructed with similar variables in an attempt to characterize
the quality of the site in an efficient manner. EXHGM provides entry
screens to import variable data, automating the data entry task. This
capability reduces the amount of labor required to complete the analysis,
while increasing the system’s evaluation efficiency. Automated data input
into EXHGM streamlines access to this data by importing it from a single
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source. This capability further enhances the system’s efficiency and
reduces the amount of time necessary to input the data.!

VSI graph coordinate entry, deletion, and/or copying

Prior to entering data into EXHGM, a normalized relationship (scale
from 0—1) must be defined between each variable and the functional
capacity of the wetland it represents. To begin the process, click on the
Run button on the primary interface (Figure 170).

Click This Button Now

EXHGM Datafile3d.ridb  |:\~kelly2\A_Planner\EXHEP\manual\Chaptersi-Master Docum...

| 1. Choose Working Function
. Associate Parameters
. . Enter V5| Graphs and Variable Data
. Perform Baseline (TY 0) Calculations™
. Define Target Years
. Enter Without-Project Acres
Enter Without-Project Projections®
. Perform Without-Project Calculations™
Enter With-Project Acres
. Enter With-Project Projections™
. Perform With-Project Final Calculations*

@0 N m o R -

10
11

‘Working Function:  Fxn01: Water Level Regime

Variable Data and Varnable Subindex (VSls) dinates are entered here.

Figure 170. Click on the Run button to begin the baseline data entry process in EXHGM.
The screen appears in the center of the primary interface with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*

© N A WNE

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercises 12 and 13 for relevant training in baseline data entry in EXHGM.
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9. Enter With-Project Acres
10. Enter With-Project Projections*
11. Perform With-Project Final Calculations*

By now, the first two steps in this options list have been completed.
However, the software may not be ready to accept coordinates for the
models in the analysis — particularly if several models were defined earlier
in the setup process. A systematic approach works best in this instance -
choose a “Working Function” (refer to Step 2: Function Association,
Choose the Working Function above for assistance) to proceed. Now
double-click on 3. Enter VSI Graphs and Variable Data to open the
following windows (Figure 171).

: Step 1: Select Partial Wetlands Assessment Areas and Variable Combinations

|Function: Fxn01: Water Level Regime

PWAA: [BNCHGRPSAY +~ Bunchgrass/Pine Savanna

Variable: m_v Evapotranspiration Potential. [Curve entered for known Site
History).

PWAA and
Variable
Selection
Window

Coordinates
and Data

Function Description Variable Data

Gl'aph and Fan01: Water Level Regime M
Partial Wetlands Assessment Area
Datﬂ Entry Identification Code
Form BNCHGRPSAY

Variable Description

Evapalranspiration Potential. (Curve entered for
known Site History)

Graph Coordinates (X.Y):

No variable data has been associated with

this combination yet. Record: @ 1 @ of

Figure 171. Baseline Data Entry windows in EXHGM.

The Step 1: Select Partial Wetland Assessment Areas and
Variable Combinations window focuses the system on a PWAA-
variable combination. The Step 2: Enter Graph Coordinates and
Variable Data form is the interface that will accept the coordinates for
the variable’s VSI curve and the data points collected by the evaluation
team.
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Step 1: Select a PWAA and a variable

To begin, select a PWAA and a variable from the pull-down menus in the
upper window (Step 1: Select Partial Wetland Assessment Areas
and Variable Combinations) (Figure 172).

Click Here and Select a Partial Wetland Assessment Area

Step 1: Select Partial Wetlan |s Assessment Areas and Variable Combinations

Function: Fxn01: Wa er Level Regime

+~ Bunchgrass/Pine Savanna
unchgrass/Pine Savanna
CYPRESPSAY  Cypress/Pine Savanna
5w/ TCHPSAY Switchcane,

Step 1: Select Partial Wetlarn Is Assessment Areas and Variable Combinations

Function: Fxn01: W: ter Level Regime

Miciotopographic Features
Quitflow of Water
Soil Porosity

| Suiface \Water Storage

| SURFFLOW Surface flow of Water

Figure 172. Begin data entry by selecting a partial wetland assessment area
and a variable from the pull-down lists provided.

Step 2: Enter the VSI graph coordinates

Now move to the lower window (Step 2: Enter Graph Coordinates
and Variable Data) and provide the VSI graph coordinates for the
selected variable in the selected PWAA (Figure 173).
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Working
Function ey

Working
PWAA

Working
Variable g

/

VSI Graph

omm—

Record Indicator Bar

Coordinates
and Data

Function Description
b Fxn01: Waler Level Regime

Partial Wetlands Assessment Area
» Identification Code

BNCHGRPSAY

Variable Description

P £ vapotranspiration Potential [Curve entered for
knowe St

Coordinate
Entry Line

Record: [14] « [ L [PI]v ¥ of

Variable Data Entry Panel

Figure 173. Move to the lower window and enter the VSI graph coordinates
in the space provided.

To do this, enter sets of X and Y coordinates (separated by commas - Xi,Y1,

X2,Y2, X3, Y3, ..

.. Xn, Yn) into the lower left-hand space provided [i.e.,

Graph Coordinates (X,Y) and hit the Tab key on the keyboard

(Figure 174).

Type in Graph
Coordinates
Here

(XY, ...etc)

Step 2: Enter Graph Coordinates and Variable Data

Delete
Coordinates
and D ata

Function Description
Funl1: ‘Water Level Regime

Partial Wetlands Assessment Area
Identification Code
BNCHGRPSAY

Yariable Description

Evapotranspiration Potential. [Curve entered for
knawn Site Histany).

Graph Coordinates (X ):

Variable Data A
P o
#*# o

Record: E [ 1 [ 1] ] of B

v

Figure 174. Example of a VSI coordinate entry.
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EXHGM ignores spaces in
these entries, so use spaces
Wlthln the entl’y tO Clarify Wrong number of arguments. Enter in pairs in X1,¥1,%2,Y2...Xn,Yn format,
and organize the X and Y
values entered. As soon as
the coordinates are entered, hit Enter on the keyboard. EXHGM will
check the numbers - if an entry is missing commas, or has too many
commas, EXHGM will flash a warning and directions on the best way to
proceed. Once the coordinates have been checked by the program,
EXHGM will move the cursor to the first entry of the Variable Data
entry panel on the right-hand side of the screen.

Microsoft Access

Continue the process of VSI coordinate entry for all PWWA/variable
combinations in the function before proceeding to the data entry phase of
the process. If the need should arise, the VSI graph coordinates can be
deleted by highlighting the string of “X/Y” coordinates and hitting the
Delete button on the keyboard. As is often the case, PWAAs may share
the same VSI curve. In this instance, save time by copying the VSI graph
coordinates to the clipboard and pasting them back into the next record.
To do this, follow these quick steps:

1. Highlight the coordinates and press Ctrl C on the keyboard.
Move up to the upper form (Step 1: Select Partial Wetland
Assessment Areas and Variable Combinations) and pull down the
next PWAA. Do not change the variable selection.
3. Move down to the lower form (Step 2: Enter Graph Coordinates and
Variable Data) and click once in the Graph Coordinates (X,Y) box.
4. Press Ctrl V on the keyboard and Tab to accept the coordinates
(Figure 175).
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Step 1: Highlight
Coordinates and
Press Ctrl C on

Keyboard to Copy

Step 2: Select
Next Partial =
Wetland
Assessment Area
From Pull-Down

Step 4: Press
Ctrl V and Tab
on Keyboard to
Paste
Coordinates =P

Coordinates =l | e

Step 1: Select Partial Wetlands Assessment Areas and Variable Combinations

Step Z: Enter Graph Coordinates and Variable Data

Delete
Coordinates
and Data

Variable Data

Ve

Function Description
FanlT: Water Level Regme

Partial Wetlands Assessment Area
Identification Code

BNCHGRPSAV
Variable Description

Evapobianspiration Potential (Curve entered for
kniown Site History)

inates (X.Y):

Record: [14] < T [PT)r#|of

Function: Fxn01: Water Level Regime

Step 2: Enter Graph Coordinates and Variable Data

List a:
and D at.
Function Dasl:ripliull Variable Data
FanD1: Water Level Regime » !ﬂ—
Step 3: e
Left-click Once on prERESTaA
Variable Description
the Blank Graph R R EneC T
Coordinates :
. —p
Window
| Record: [14] < 1 » [PI]r*of

Step 2: Enter Graph Coordinates and Variable Data

Delete
Coordinates
and Data

Function Description Variable Data
Fanll1: Woates Level Riegime e

Partinl Wetlands Assessment Area
Identification Code

CYPRESPSAV

Variable Description
Evapotranspiration Potential [Curve entered for
known Site History]

Graph Coordinates (XY):
0.1.1.1.31.10.0.7.1507.25.0

| Record: [[4] < T (s o

Figure 175. Copying VSI graph coordinates from one record to the next.

If there were no errors in the

process, EXHGM will move the
cursor up to the first entry of the
Variable Data entry panel on
the right-hand side of the screen.
Repeat this process for every
variable-PWAA combination for
every function in the analysis.
Return to the top of the PWAA

USER’S NOTE:

Although this process may seem tedious at
first, the flexibility of the EXHGM software
allows users to sensitize the model to condi-
tions in their region. In other words, because
the software asks for these graphical coordi-
nates on a variable-by-variable basis for every
PWAA, the system allows development of
highly specialized relationships between the
model’s various components.
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and variable lists, and double-check each record to assure that the VSI
graph coordinates have been entered for all records. Click Close to return
to the primary interface. Choose the next “Working Function” and repeat
the process as often as necessary to fully set up the datafile for all
applicable models.!

Checking the VSI graph coordinates with EXHGM reports

To review and check the entries made thus far, click on the Setup
Reports button (Figure 176).

Click Here to Review Report List

EXHGM [ atafiled.mdb I:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

E EXpert Hydrogeomorphic Approach to Wetland Assessments
- Double-Click

Methods and Assumptions this Option to
PWAAs and Baseline (TY 0) Acres Review the
Variables List

Setup Reports Formulas Report

Associations
Variable Subindex Curves
Variable Data
Target Year List

Analysis Reports Without-Project TY Acres
With-Project TY Acres

Other Activities

Setup Reports

Working Function:  Fxn03: Animal Communties

Vagiable Subindex Curves for each Variable and PWAA in the Functions

Instruction Window

Figure 176. Click on the Setup Reports button to view the VSI graph coordinate
reports in EXHGM.

A list of available reports appears in the center of the primary interface.
The Variable Subindex Curves report is now ready for review. Single
click on the report and look to the Instruction Window to preview the
contents of the report. Double-click on the report, and EXHGM opens a
new window with the report inside (Figure 177).

1 Once the suite of VSI coordinates have been entered into the file for the functions, the authors suggest
saving the file as a “master.” This is a particularly useful approach if the functions are to be used at
multiple sites (with unique baseline conditions such as an impact site and a subsequent mitigation site
or perhaps multiple restoration sites under the premise of a watershed study). By opening and saving
the “master” as a new file, the setup information is retained, and the data entry process for the new
site can begin immediately thereafter.
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Microsoft Access

o - 4 O[] @

¥ Variable Subindex Curves for Functions

Mill Creek Ecosystem Restoration Study

Design 1

Variable Subindex Curves for Functions

B Fxnll: Water Level Regime

PWAA Code
ENCHGEPIAY
CYTREIPSAY
T TCHP 54T

Graph Coordinates {X,¥)
01113 1100F,15,07 2507
01113 1100F,15,07 2507
0,11131,0007 15072507

EHCHGEPSAY
CYPRESPSAY
SWTCHP ST

0,L11p
0,11p
0,11p

EHNCHGEPEAY
CYTREIPSAY
SETCHP AW

0p11
011
011

EHCHGEPSAY
CYPRESPSAY
S TCHP 54T

011,11
011,11
011,11

130007 Time: 1115 FM

Frlocily2 b P X Fm

i et Aoy Doctment o Ol

DucSummesry SyecabboctWet BocFie Tk Fie & Pl Thisbll auk:

Page; 14 4 I—IE]@

Figure 177. Example of Variable Subindex Curves for Functions Report
in EXHGM.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the VSI graph coordinates entry process is complete, and the information
has been confirmed, proceed to the next section to learn how to enter

variable data into EXHGM.

Baseline data entry

It is often useful to organize the PWAAs and their associated variables in
some fashion or manner before beginning the process of entering data. In
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most HGM studies, several data sets are generated for each variable (in
each applicable PWAA). In its original form, this information is often
unwieldy and prone to disorganization. One option is to store the data in a
spreadsheet - EXHGM was designed to import data from such electronic
formats (specifically Microsoft-compatible formats such as MS Excel).!

Now, begin the data entry process by clicking on the Run button on the
primary interface (Figure 178).

Click This Button Now

EXHGM Datafile3 mdb I:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

EI EXpert Hydrogeomorphic Approach to Wetland Assessments

. Choose Working Function

. Associate Parameters

| 3. Enter VSI Graphs and Variable Data

. Perform Baseline (TY 0) Calculations*®
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

. Perform Without-Project Calculations™
. Enter With-Project Acres

. Enter With-Project Projections™®

. Perform With-Project Final Calculations*

Analysis Reports

1
2
3
4
5
6
7
8
9
10
1

Other Activities
Run

‘Warking Function:  Fxn01: Water Level Regme

Variable Data and Variable Subindex (¥Slis) dinat

Figure 178. Click on the Run button to begin the baseline data entry process
in EXHGM.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

o wnNE=

1 An example spreadsheet has been provided on the installation CD (Wet Pine Flats Field Kit).
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Enter Without-Project Acres
Enter Without-Project Projections*

©®~NoO

Enter With-Project Acres
10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

Perform Without-Project Calculations*

Before continuing, assure that the correct "Working Function” has been
selected (refer to Step 2: Model Association, Choose the Working
Function above for assistance). Click on the third option (Enter VSI
Graphs and Variable Data) to continue. EXHGM will again open the
Step 1: Select Partial Wetland Assessment Areas and Variable

Combinations and Step 2: Enter Graph
Coordinates and Variable Data forms.
Select the first PWAA and variable combina-
tion and click on the “0” space of the
Variable Data entry panel in the bottom
window. Enter the field data (either manually
or electronically) in the space provided.!

Manual data entry

USER’S NOTE:

EXHGM will not accept negative data
in the variable data entry screen. Refer to
Chapter 7 of this User’s Guide to review
situations where this condition might
arise, and helpful suggestions to address
this issue.

To enter data manually, type in the first value and press Enter on the

keyboard (Figure 179).

11n this first edition of the EXHGM software, it is assumed that each variable’s index was developed
in relation to the standard means of the data gathered. Thus all data are summed and averaged
across the suite of data points collected, and the graph is plotted using direct linear configuration. If for
any reason the data must be statistically analyzed in a different fashion (e.g., modes taken instead of
means), perform this calculation outside the EXHGM software and provide the result(s) in the

Variable Data entry panel.
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Step 2: Enter Graph Coordinates and Varial
Type in
3 *
Partial A Area || -~ D t H
Identification Code \ ata cre
| BNCHGRPSAV
| Variable Description \
Evapolranspialion Potential (Curve entered for ‘
| |
' 1
|! Record: (4] < v (v [P0 of
I Hit

Function Description d

Fxn: \Water Level Regime , an

Partial Wetlands Assessment Area. d i R t
Identification Code (. ep ca
BNCHGRPSAY o

Variable Description IED

Evapobianspitation Patential (Curve entered for OlE

known Site History]

Graph Coordinates (X.Y):

071.1,13.1.10071507,2507

v
| Recordt (A&7 (I)r&lof

Figure 179. An example of the manual data entry process in EXHGM.

With this action, EXHGM will save the data point to the datafile and
proceed to the next line. Repeat the process, entering all of the data for
this variable and PWAA combination. Use the scroll bar on the right-hand
side of this panel (or the arrow keys on the keyboard) to move up and
down through the entries. Return to the upper form (Step 1: Select
Partial Wetland Assessment Areas and Variable Combinations)
and choose the next combination of variables and PWAA to continue the
process. Repeat as often as necessary to fully populate the datafile.

Electronic data entry

If data are stored electronically in a spreadsheet, they can be imported into
the datafile relatively easily. The data in the external spreadsheet must be
organized in a variable per PWAA manner, and the data must be stored in
columns. Now, import the data by following these steps:

Open the external spreadsheet.

Highlight a single column of data.

Press Ctrl C on the keyboard to copy the data to the clipboard.

Return to the EXHGM software (press ALT + Tab on the

keyboard until the Microsoft Access icon appears in the viewer

b=
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or click on the Microsoft Access icon on the taskbar at the bottom 4
of the screen).
5. Click the Import Data button above the Variable Data entry panel
(Figure 180).
Lﬂ]fk Edit View |Inset Fomat JTookk Data ‘Window Help Adabe PDF
DEHRSSGRAVE A LR-F(9-0-8, F
R R B ] 2 g : € ¢
; lf , Bvl - lﬁrKENICHSRTSA;V |Eun:hgralssiF‘mle S:van:nax : Step 1: Open Spresdsheet
! EE“.“whPf‘.‘jel.“ Applicable PWAA:
ijmh = [ENCHERPSAV: Bunchgrass Pine Savanna Step2: Highlight Data Column
| 5 § E , ; E Step 3: Type <Ctrl C” to Capy to Clipboard
; UL
é g E§ gg gg g F: i E Step 4: Switch to EXHGM
::. Oars | bees | 05 | 0B | 0 FE T
L T Step 5: Click “Tmport Data”

and Data

Function Description Variable Data

FunD1: Water Level Regime » IU—

Partial Wetlands Assessment Area
Identification Code

NEWBHCHSAY

Variable Description
Evapolianspiation Potertial [Curve entered ot
known Site History)

Graph Coordinates (X.Y):
0.1.1.1.31.10.07.150.7.2507

| Record: (14 4 T ] o

Figure 180. Importing data from an external spreadsheet into EXHGM.

6. Click on the Import Data button in the lower left-hand corner of the
Field Data Import Process screen to continue.

E= Field Data Import Process 74

This process will import a single column of data
from a spreadsheet or database.

Step 1: Copy the data to the clipboard (Ctrl + C).
Step 2: Press the "Import Data" button below.

Import Data ‘




ERDC/EL SR-12-1 232

EXHGM pastes each cell from the copied dataset into
the Variable Data entry panel. The Cancel Import
button (lower right-hand corner) will halt the
importation process and return to the Variable Data
entry panel. When the impor-

tation process has finished, Field Data Import Process
EXHGM provides a message ERROR. -~ Mo data was pasted to the cipboard, Try agan with data on the dipboard,
indicating that the import

action was completed success-
fully. Press OK to proceed. If the process failed, EXHGM will display an
error message. To correct the error, empty the clipboard and try copying
the data once again. Repeat the process, entering all of the data for the
variable-PWAA combinations in the model.

Field Data Import Process gl‘

Impert successfull

Exporting data to MS Excel

Whether entering the data manually or electronically, every variable per
PWAA in each function must be entered into the software systematically.
Often, variables are shared across functions or even across PWAAs. Rather
than re-entering the same data multiple times, a process has been devised
to save this information in a compatible spreadsheet file for importation
via the protocol described above. To do this, follow these quick steps:

1. Manually enter the data for the variable into the software following the
directions above.

2. Save the data to an MS Excel file by clicking the Export Data %
button above the Variable Data entry panel (Figure 181).

3. Select the location to save the datafile in via the Save in: window, provide
a new name (only) for the datafile in the File name: window, and press
Save! (Figure 182).

1]t is not necessary to provide an extension for the datafile in the File name: - MS Access pre-determines
the extension and assigns an *.xls to the file name provided.
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Enter Data and Click This
Button to Export to MS

Excel

Step 2: Enter Graph Coordinates and Variable Data

Delete
Coordinates
and Data

Function Description
Funl1: ‘Water Level Regime

Partial Wetlands Assessment Area
Identification Code

BNCHGRPSAY

Variable Description

Evapotranspiration Potential [Curve entered for
known Site History]

Graph Coordinates (X.Y):
01.1.1.31.10.0.7.15,0.7.25,0.7

Record: mmf—a' b @!” of

v

Figure 181. Exporting data from EXHGM to MS Excel - click the Export Data button.

Choose the Directory and Path
to Store the Data Using the Save
in: Pull-down Menu

Export datafile as

Save in: | |_2) Wet Pine Flats Tab Files & Fieldkit £f EB-
|-gjrl"let!'uods.xls
\_3 2 wet Pine Flats Fieldkit,xls
My Recent
Documents
?,ja
Type In Desktop
the New
File Name
My Documents
Here and =~
Click Save -
My Computer
Q File name: -t Pine Flats Master1 s
My Network Save as type: | Spreadsheet [*.xlg)
Places

:] Save I
~| Cancel

Figure 182. Exporting data from EXHGM to MS Excel - assign a directory

and path for the new file.
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If EXHGM was able to export the data to MS Excel, a confirmation
message is displayed. Click OK to close the message. EXHGM will return
to the entry screens
when finished. Select
the next variable and
PWAA combination, and
repeat the process until
all the field data have been entered, exported, and saved.

Microsoft Access

File successflilly saved as: Diy~kely24A_PlannenEXHERYmanuahChaptersi~Master Document and Chapters\Support
Docs\Summary SpreadsheetsiMarsh Wren Tab Files & Fleldkit\Datafle51.x1s

If the need should arise, delete an individual data point by clicking on the
Record Indicator Bar to the immediate left of the data point and
pressing Delete on the keyboard (Figure 183).

Click here and hit Delete on
your keyboard

Step 2: Enter Graph Coordinates and Variabl Data

Delete
Coordinates

Function Description

Fun01: Water Level Regime W IDSB—
Partial Wetlands Assessment Area [278
Identification Code s
Variable Description 235
Evapotianspiration Potential. [Curve entered for |2 53
known Site History). =

31

2.53
Graph Coordinates (X.Y): i
0,1.1,1.31,10,071507.250.7

| v

Record: @ B [ e ¥ of

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i BNCHGRPSAY —
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 183. Deleting single data points in EXHGM.

To delete the entire data set, (if for example, a mistake was made and data
were entered against the wrong variable or PWAA), press the

Delete Coordinates and Data button in the upper left-hand 7
corner of the Step 2: Enter Graph Coordinates and Variable

Data screen.
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Before deleting the entire data set and VSI coordinates, EXHGM explains
the implications of this action and provides an avenue to cancel the action

Confirm Deletion

'2 Dieleting this record wil not only delete the graph coordinates associated with this variable, but al field data associated
L} with this variable as wel., Do you want to continue?

oK | Cancel |

or proceed. Click on OK to proceed with the deletion or Cancel to stop
the deletion process. Once deleted, the information cannot be recovered
from the EXHGM datafile, and will need to be re-entered. When the data
have been removed from the
database, a status message
appears. Click on OK to proceed
with the data entry process.

Microsoft Access

Current record and associated field data deleted successfully,

Checking the baseline data entry with EXHGM reports

To review and check the entries made thus far, click on Setup Reports
on the primary interface (Figure 184).

Click Here to Review Report List

EXHGM Wet Pine -lats Master.mdb C:\HEPHGMDevelopment\Summary Spreadsheets\...

[ Xpert Hydrogeomorphic Approach to Wetland Assessments

Double-Click

Methods and Assumptions this Option to
Function List Review the
PWAAs and Baseline (TY 0) Acres

Variables List Report

Setup Reports Formulas
Associations
Variable Suitability Index Curves
Variable Data
Target Year List

Analysis Reports Without-Project TY Acres
With-Project TY Acres

Other Activities

Setup Reports

\Working Function:  Fxn0l1: ‘Water Level Regime

Variable Data Entered for the Functions

Instruction Window

Figure 184. Click on the Setup Reports button to view the variable data reports
in EXHGM.
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A list of available reports appears in the center of the primary interface.
The Variable Data report is now ready for review. Single-click on the
report and look to the Instruction Window to preview the contents of
the report. Double-click on the report, and EXHGM opens a new window
with the report inside (Figure 185).

Microsoft Access

! Fle Edit View Tools  Window Help  Adobe PODF

164 - 4 Q [0]d i » Cose G 5] W, - @

¥ Variable Data for Functions

‘White Clouds Farm

Impact Analysis
Varichle Dedet for Functions

VarahleMean| 3 |

Starudrd Dev i

Wariahle Mean:

Starudird Der it

EXHM RoportDak: 2007 Time: 711 FM Page | of 23
EXHCGM Dahfik: 1 Teen ma B Bume |4 R g R quaismlk

Page: 1 [I][E
Figure 185. Example of Variable Data for Functions report in EXHGM.

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the data entry process is complete, and the information has been
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confirmed, proceed to the next section to learn how to perform the
baseline analyses in EXHGM.

Perform baseline (TY 0) calculation

EXHGM will calculate the values on a function-by-function basis. To
proceed, click on the Run button on the primary interface (Figure 186).

Click This Button Now

EXHGM Datafile3.mdb  :\~kelly2\A_Planner\EXHEPA\manual\Chapters\~Master Docum...

Ei EXpe t Hydrogeomorphic Approach to Wetland Assessments

1. Choose Working Function
m. 2. Associate Parameters
3. Enter VSI Graphs and Variable Data

: 4. Perform Baseline 0) Calculations*

5. Define Target Years

6. Enter Without-Project Acres

7. Enter Without-Project Projections*

8. Perform Without-Project Calculations®

. Enter With-Project Acres
Analysis Reports 10. Enter With-Project Projections®
11. Perform With-Project Final Calculations™

Other Activities
Run

‘Working Function:  Fun01: Water Level Regime

Calculate the Functional Capacity Index (FCI) for the Working Function for Baseline (TY
D). Once done. proceed to the Without-Project Projections step.

Figure 186. Click on the Run button to begin the baseline calculation process in EXHGM.
The screen appears in the center of the primary interface with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUR®NE
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Check to assure that the “Working Function” is set to
the correct function, and click on the fourth option ﬁ N
[Perform Baseline (TY O) Calculations*] to con- Total Records: 4

Secords Processed: 4

tinue. In response, EXHGM will begin the calculation
process. As the calculations continue, a Progress
Indicator window will open in the upper right-hand
corner of the screen. This progress

Elapsed Time: 0 minute(s) 2 seconds

window will track the status of the  [eama A S CE X
analysis (number of records to Baseline(TYD) Calculations completed successiuly,
assess versus number of records

processed) and provide a tentative

estimate of Elapsed Time. When
completed, EXHGM returns a message that the calculations are
concluded.

Checking the baseline analysis with EXHGM reports

To review and check the results, click on the Analysis Reports button on
the primary interface (Figure 187).

Click Here to Open the Analysis Reports

EXHGM We Pine Flats Master.mdb C:\HEPHGMDevelopment\Summary Spreadsheets\...

a EXpert Hyd hic A h to Wetland A t Click Here

i e rogeomorphic Approach to Wetland Assessments

E ] FEEEREEES FHESEE to Open the
Baseline 0) Results I Baseline

- Without-Project Projections Results

Without-Project Results

_ With-Project Projections Report
SetufReports With-Project Results

With- vs. Without-Project Results

T
Overall Net Results - All Functions

Analysis Reports
Other Activities

Analysis Repaorts

‘Working Function:  Fxn01: ‘Water Level Regime

Baseline results (prior to projections).
Repoit includes: Variables. Means and FCI results.

Figure 187. Click on the Analysis Reports button to review
the baseline results in EXHGM.
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A list of available reports appears in the center of the primary interface.
The first report listed, Baseline (TYO) Results, is ready for inspection.

Double-click on this report to review the results (Figure 188).

White Clouds Farm
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Results
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Figure 188. Example of Baseline (TY 0) Results report in EXHGM.

The site’s overall FCI score (i.e., TY O FCI), associated acres (i.e., TY O
Working Area), and the resulting FCU score (i.e., TY O FCUs derived
from the multiplication of the FCI score and the associated acres) are
reported under the function name. The specifics used to generate the
overall scores are reported in the tables below this summary. These details
are sorted alphabetically by PWAA and variable. This report is cumulative;
thus, all functions assessed in the EXHGM analyses are presented in this

report.
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Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the baseline assessment is complete, proceed to the next step to learn how
to assess the without-project conditions of the site in EXHGM.

Step 5: Enter the without-project conditions and calculate the effects

Often confused with the terms “Baseline Condition” or “Existing Condi-
tion,” the Without-Project Condition (WOP) is the forecasted change in
site conditions over the life of the project when no action is taken to
counteract or change the current situation, and is also referred to as the
“No Action Alternative” or the “No Action Plan” in traditional planning
studies. In order to capture the WOP conditions in EXHGM, significant
points in time (i.e., target years) must be defined to compartmentalize and
focus the evaluation on critical temporal dimensions across the life of the
project. These “target years” (TYs) then become the focus of the fore-
casting effort — predictions of site conditions are scaled to these snapshots
in time. In HGM there can be no less than three TYs, and they are by
definition:

e TYo—baseline
e TY1—firstyear of construction/restoration
e TYx — last year of project life or evaluation period

Between TY; and TYx, it is not uncommon for the team to add additional
TYs to capture changes in vegetative cover and structure or other
parameters resulting from anticipated impacts or proposed designs.!

To quantify the projected change to the site if no action is taken, both
without-project acreage and wetland quality must be documented and
incorporated into the evaluation. “No Action” might imply that the site will
not change over time — this is not necessarily the case. Often, vegetation
matures and succeeds over time. Or artificial constructs (e.g., dams,

levees, ditches, etc.) degrade the wetland over time. The timing, nature,

1 The authors wish to offer a precautionary note - the selection of too few TYs can result in a coarse
analysis insensitive to key ecological/physical changes in the environment. The selection of too many
TYs can lead to excessive data handling, often with no return on investment. Five TYs spread over the
course of 50 years offers a reasonable expectation of return for the level of data analysis and
management required.
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and magnitude of these changes must be quantified before the team can
devise an alternative future for the site.!

Without-project forecasting and data entry

In EXHGM, the projected without-project changes to the site are under-
taken first by defining target years and forecasting alterations of aerial
extent given this timeframe. These changes in space and time are then
coupled with changes in physical and biological conditions along this
space-time continuum to characterize the quality and magnitude of change
for the site under the without-project paradigm.

Enter, change, or delete the target years

To proceed, first click on the Run button on the primary interface
(Figure 189).

Click This Button Now

EXHGM Datafile .mdb I:\~kelly2\A_PlannerA\EXHEPAmanual\Chapters\~Master Docum...

EXpert Hydrogeomorphic Approach to Wetland Assessments

1. Choose Working Function
2. Associate Parameters
3. Enter ¥SI Graphs and Variable Data
4. Perform Baseline (T 0) Calculations®
. 5. Define Target Years
| 6. Enter Without-Project Acres
7. Enter Without-Project Projections*
8. Perform Without-Project Calculations™
. Enter With-Project Acres
Analysis Reports 10. Enter With-Project Projections®
11. Perform With-Project Final Calculations™

Other Activities

Run

Working Function:  Fxn01: 'Water Level Regime n

Add and review target years.

Figure 189. Click on the Run button to begin the target year entry process in EXHGM.

As it did before, a screen appears in the center of the primary interface
with 11 options:

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 14 for relevant training in without-project data entry and analysis in EXHGM.
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Choose Working Function
Associate Parameters
Enter VSI Graphs and Variable Data
Perform Baseline (TY 0O) Calculations*
Define Target Years
Enter Without-Project Acres
Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*
11. Perform With-Project Final Calculations*

Check to assure that the “Working Function” is set to the correct function,
and click on the fifth option (Define Target Years) to continue. In

response, EXHGM opens the following window (Figure 190).

ES Target Years

Target
Year

» T

x

Calendar

Year

—

Close

Record: E

Enter
Target
Years

*
¢
*
¢
) ¢
Click "
Here o
and
Here N
fo Delete ™ @5
.,.
*

Calendar
Year

Taiget
Year

Record: E[I] I—Z

Enter
Calendar
Years

The cursor is automatically placed in the
first entry space in the left-hand column
(Target Years). Type in the first target
year (i.e., this should be “0”) and hit the

Figure 190. Define the target years in EXHGM.

USER’S NOTE:

The EXHGM software uses the
TYs to calculate annualized
outputs - not the calendar years.
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Tab button on the keyboard to move to the right-hand column. Now enter
the corresponding calendar year in this column. Hit Enter on the key-
board to accept the entry. Repeat the process for each set of TYs and
calendar years.!

If for some reason a TY must be modified, it must be completely erased
from the database and re-entered. To do this, click once on the Record
Indicator Bar (i.e., the square to the immediate left of the TY) and press

the Delete button at the bottom of the form (left-hand corner).
A warning message is displayed asking to continue or cancel the L
action.

Microsoft Office Access E|

This will delete all data related to this target vear from the database, Do you wish bo continue?

(o] 4 | Cancel |

The removal of a TY is a very serious undertaking in EXHGM - one click
of the OK key removes every record associated with the TY database-wide.
Click OK to continue, or Cancel to halt the process. Either way, the
software returns to the Target Year Description entry screen, where
the TY correction can be entered and/or the data entry can be completed.

When finished, click on the Close button. EXHGM offers a reminder to
enter future conditions into the system to support the TY identification,

Important Notice!

y You have added target vears - be sure to Forecast Fukure conditions (wariables and acres) for each Target Year.

so click the OK button and proceed to the next section (i.e., Enter and/or
modify without project acres) to focus on the without-project forecasting
task. But first, it is important to note that the TYs assigned to the

“Working Function” apply to all functions in the software. Therefore it is

1 As is evidenced in the examples above, a period of construction activity is often needed to implement
the designs, and the sites are not ready for assessment for several calendar years (i.e., 8 years in the
example). In HGM, it is as if those years do not count - they are condensed between TYo and TY1. The
period of analysis pertinent to HGM begins once construction ends, and continues until the end of the
project life (i.e., oftentimes 50 years later). Thus it is not unusual to find TYs and calendar years “out-
of-sync” so to speak.
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only necessary to enter the TYs once - they will be carried into the analysis
for the remaining functions.

Enter, change, or delete the without-project acres

Now click on the Run button on the primary interface (Figure 191).

Click This Button Now

EXHGM Datafile’;.,mdb  I:\-kelly?\A_Planner\EXHEP\manual\Chapters\-Master Docum...

m EXpert Hydrogeomorphic Approach to Wetland Assessments
I

. Choose Working Function
. Associate Parameters
. Enter VS| Graphs and Variable Data
. Perform Baseline (T 0) Calculations*
. Define Target Years
| 6. Enter Without-Project Acres
. Enter Without-Project Projections™
. Perform Without-Project Calculations®
. Enter With-Project Acres
Analysis Reports . Enter With-Project Projections*
. Perform With-Project Final Calculations™®

Other Activities

\Working Function:  Fxn01: \Water Level Regime

Add and review Without-Project acres.

Figure 191. Click on the Run button to begin the without-project acres
entry process in EXHGM,

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDOA®NE
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Check to assure that the “Working Function” is set to the correct function,
and click on the sixth option (Enter Without-Project Acres) to con-
tinue. In response, EXHGM opens the following window (Figure 192).

E=| Without-Project Acres

Identification Without-Project Projections Total Acres
Code T Acres Per TY

Figure 192. Without-Project Acres entry window in EXHGM.

Click once on the PWAA pull-down menu and select the first PWAA from
the list of available wetland types. EXHGM queries the database for
target years and baseline acres (based on the entries made in the steps
above), and presents these in a tabular format in anticipation of projected
future without-project conditions (Figure 193).

E= Without-Project Acres

Identification Without-Project Projections Total Acres
Code T Acres Per TY

1 |BNCHGF|F'SAV ~

Figure 193. Select a PWAA from the pull-down menu, and EXHGM populates
the entry form.
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Note that target years themselves cannot be modified in this interface. To
make a target year change, return to Option 5. Define Target Years
and follow the directions above to modify these values. It is also important
to note that the system’s query automatically populated the acreages in the
rows of this table. Modifications to the baseline (T'Yo) acreages cannot be
made in this interface. Return to the setup interfaces to make these
acreage changes (refer to Step 2: Model Setup section above for details).
Zeroes are used as defaults in all outlying years for the acreages of this
wetland.

Now forecast and enter the number of without-project (WOP) acres for
this wetland in the cells to the right of the corresponding target years by
highlighting and typing in the correct acres for that time frame

(Figure 194).

Click Pull-down

and Select a PWAA

o | =

o) Then Enter
= | the Acres per

TY
||uN|H|,-u\-—~ Mo : - [REERE
o [
M= [ o]
) A
Running
Acreage Sum —

Figure 194. Enter the without-project acreage projections into the cells provided
to the right of their corresponding target years.

Hit Enter once on the keyboard to accept the change, and hit Enter a
second time to move down to the next row. Continue to the end of the
column, at which point the final Enter hit on the keyboard will complete
the process for this PWAA. Systematically “select” the remaining PWAAs
one by one from the pull-down menu, forecast their acreages, and enter
these values into the software. All PWAAs must be accounted for in this
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activity — even if they are not associated with the functions in the

assessment.

A running sum of acres on the site is
calculated by TY and presented in the third
column running along the right-hand side
of this form (Total Acres per TY). At the
end of this exercise, the numbers in each
row of this column should be the same (i.e.,
if there are 100 acres at baseline, there are
100 acres at the end of the study), or a
problem has occurred in the entry process.
Revisit and check the entries in each PWAA
to find and correct any errors. If at any time
acreages must be modified, simply return to
this interface, highlight the acreage that
must be changed, type in the new values,
and hit Enter twice on the keyboard to

USER’S NOTE:

Inevitably, acreages and/or data are modified
throughout the planning of a study. Moving in
and amongst functions can lead to a break in
the system’s focus on a particular “Working
Function.” If the focus has changed, and the
data have been changed (i.e., baseline acres,
target tears, WOP acres, etc.) it is prudent to
re-run the starred (*) options in the primary
interface [i.e., in particular 4. Perform
Baseline (TY 0) Calculations* at this point in
timel.

USER’S NOTE:

WOP acres assigned to the “Working
Function” apply to all models in the software.
Therefore it is only necessary to enter the
WOP acres once - they will be carried into the
analysis for the remaining functions.

accept the change. When finished, click on the Close button, and
EXHGM returns to the primary interface. Now proceed to the next
section to check the entries and focus on the without-project forecasting

task.

Checking the without-project target years and without-project acres with

EXHGM reports

To review and check the target year and acreage entries made thus far,
click on the Setup Reports button on the primary interface (Figure 195).

Two additional “setup” reports should be populated at this point:

e Target Year List
e Without-Project TY Acres

Single-click on either report and look to the Instruction Window to
check the contents of the report. Double-click on either report, and
EXHGM opens a new window with the report inside (Figure 196).




ERDC/EL SR-12-1 248

Click Here to Review Report List

EXHGM Dat ffile7.mdb  |:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

E ﬂ EXpert Hydrogeomorphic Approach to Wetland Assessments
Methods and A pti

T Double-
PWAAs and Baseline (TY 0) Acres
Variables List 1

|_snfewort Wromin: Click
Associations

- _ Variable Suitability Index Curves On These
Variable Data .
Target Year List > Optlons tO

Without-Project TY Acres .
With-Project TY Acres Review the

Other Activities
| oner s | TY and

Setup Reports

‘Working Function:  Fxnl1: Water Level Regime WOP Acres

SRS Reports

Instruction Window

Figure 195. Click on the Setup Reports button to view the 7arget Year List
report in EXHGM.

B Microsoft Access K2 Microsoft Access

i Fle Edt Wiew Tools Window Help  Adobe PDF
H= e [ |EE N I mdose 3151 Y- @ 8 i - o Qi) @ e S dose 2] ALY, -0 B

 Target Years ‘;H§Hz| ¥ Without Project Condition Acres |-_”EHX‘

Mill Creek Ecosystem Restoration Study

Mill Creek Ecosystem Restoration Study

Design 1
Particl Wetland Assassinent Area Acreages By Target Year
For The Without- Profect Condition

o Rartis] Weland ssesanend Ares Descriplian

Besign 1

Targei Years Calendar Years
2003

[ o T 20 |
o
2060

alion
‘Pactial Weiland fssessnent Area Descripiion

S —
P
[ 3bes, Fasumode 6 Otz o A sl b
2 kg By Pragerod Dol
Total Acres =

EXECM LaprDaw: 84007 T A7PM Progeof !
EYHGM D .

'
o Sl Srmablet Wt B4 T P b ) Lok

— e
Page: |14 4 TP M Fage: |14 4 T[> )0]

Figure 196. Example of 7arget Year Listand Without-Project TY Acres reports
in EXHGM.

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHGM returns to the primary interface.
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Enter the without-project variable projections

Now click on the Run button on the primary interface (Figure 197).

Click This Button Now

EXHGM Datafile .mdb I:\-kelly?\A_Planner\EXHEP\manual\Chapters\-Master Docum...

m EXpert Hydrogeomorphic Approach to Wetland Assessments
I

. Choose Working Function
. Associate Parameters
. Enter ¥SI Graphs and Variable Data
. Perform Baseline (T 0) Calculations*
. Define Target Years
. Enter Without-Project Acres
| 7. Enter Without-Project Projections™
. Perform Without-Project Calculations*
. Enter With-Project Acres
Analysis Reports . Enter With-Project Projections*
. Perform With-Project Final Calculations™®

Other Activities
Run

\Working Function:  Fxn01: \Water Level Regime

Enter the Without-Project projection values.

Projections here should reflect anticipated changes in the variables under a "No Action™
n or io. Ch can be attributed to factors such as vegelalive succession

or urban encroachment.

Figure 197. Click on the Run button to begin the without-project variables entry
process in EXHGM.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDOA®NE

Check to assure that the “Working Function” is set to the correct function,
and click on the seventh option (Enter Without-Project Projections*)
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to continue. In response, EXHGM asks the question, “Do you want to
initialize the future factors first?”

Do you want to initialize the Future Factors First?

Mote: Initializing will simply set all future Factors back to the default value of 1. Choosing 'Mo’ will attempt: to load previously saved projection data, If
there is no data to restore, initialization will be automatic,

Initialization is EXHGM’s attempt to
save some time by automating the USER'S NOTE:

forecast conditions of the variables. In The initialization process is irreversible. If
i ) the Yes button is clicked in error, all the
short, the program queries the data- variables must be re-entered by hand.
base, finds the baseline means for each
variable in each PWAA, and inputs this value into the projected forecast
across all target years in the life of the project. For example, if the mean of
a Variable X is 50 at baseline, EXHGM simply takes this value, copies it
into every target year, and presents these values for inspection and
modification. The key here is to only initialize the without-project

conditions once. Since this is the first time to

2 k4| enter this process, click Yes to proceed. As the
%géﬂf:aﬁi for Single initialization commences, a Progress
e oS Indicator window will open in the screen
Hlspo0 Thie: O miEls) Eogeanis tracking the status of the process, providing a
tentative estimate of Elapsed Time.

USER’S NOTE:
Say “Yes” to initialization if:
1. Variable projections have not been made for any function.
2. Baseline data have been modified after an initialization.
3. Target years have been modified after an initialization.
4. Function associations have been modified after an initialization.

5. Functions, PWAAs, and/or variables have been added/deleted/modified post-
initialization (basically any change in Setup necessitates re-initialization).

Say “No” to initialization when:
1. Variable projections have been made for at least one function.
2. Modifying current projection trends - post-initialization.
3. Running functions through the without- and/or with-project calculations in series.

4. Modifying acreages in the baseline, without- and/or with-project interfaces.
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When complete, EXHGM opens the following window (Figure 198).

Click Pull-down to Click Pull-down to
Select g PWAA Select a Variable
MOdeI Describe Future Conditions
Information Withe ut-Proiect Conditions
for the
PWAA- Function Target Year  Baseline Mean Mean '
Variable ® ANIMALCOMM 1 [ = [ 100
Combination< ANIMALCOMM 1 2.71 [ zxw [ o0
per TY ANIMALCOMM 51 2.71 [ 2zxw [ o0
Message “= it OK to modify the data? No
indicates Cannot mosiy 1¥0.
Whether Enter Mean Values E
data can i
entt;ered Check Box Defaults to Enter Forecasted Click t
“Means” Entries . . . WOP Means CIIC 0
Uncheck to Switch to Factors per TY 0se

Figure 198. Describe Future Conditions entry window used to forecast without-project
conditions in EXHGM.

Click on the PWAA pull-down menu and select the first PWAA from the
list. Now click on the Variable pull-down menu and select the first
variable from the list. EXHGM queries the database for target years and
baseline data (based on the entries made in the steps above), and presents
these in a tabular format. Note that outlying years are set to equal the
baseline (TYo) value.

Now make changes to the data where necessary to capture the without-
project conditions of this variable in this PWAA over the course of the
target years by highlighting the value and typing in the corrected version
in the space provided. Press the Tab button on the keyboard to “accept”
the change and move to the next row (Figure 199).
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Describe Future Conditions

Without-Project Conditions
Py AA: Yariable:

BMCHGRPSAY w LAMDSCR v

Function Target Year Baszelne Mean

ANIMALCOMM

ANIMALCOMM

ANIMALCOMM

Is it OK to modify the data? Mo

Enter Mean Values

Figure 199. Type the new without-project values into the Mean column.

Note that the baseline means cannot be modified in this interface — a
message in the lower left-hand corner of the screen indicates whether or
not a field can be altered. To make changes to the baseline conditions, new
data must be entered elsewhere (i.e., return to Option 3, Enter VSI
Graphs and Variable Data and follow the directions above to modify
these values). It is also important to note that the system’s query filters the
PWAAs and variables presented in this interface — only variables associ-
ated inside function formulas will be presented in this screen. Modifica-
tions to the associations cannot be made in this interface. Return to the
function association interface to make these acreage changes (refer to
Step 3: Function Association section above for details).

Functions that share similar variables will be presented simultaneously
and sorted alphabetically by Function code in this interface. Changes to
shared variables are automatically carried down into the subsequent
functions, eliminating the need to enter the information into the system
multiple times (Figure 200).
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Describe Future Conditions

Without-Project Conditions

PWAA: Variable:

Enter the Forecasted
Function Targel Year Baseline Mean Mean
WATEREGIME 0 0.99 W‘W— ~ WOP Means per TY
WATEREGIME 1 0.99 [ 1] “I [ 1o \
WATEREGIME 51 0.99 L .00 \ And EXHGM
BIOGEDCHEM 0 0.99 [ 0.99 [ 100 lAUtomatica”y EnterS
BIDGEDCHEM 1 099 [ 1 [ 1m

L 7/ the Forecasted WOP

BIOGEDCHEM 51 099 [ [EX ] ey

Value in all
Subsequent Functions

Is it DK to modify the data? Mo

Enter Mean Yalues

Figure 200. Automated data entry for functions that share variables.

Systematically pull down the PWAA and variable combinations and repeat
the process as many times as necessary to fully document the without-
project conditions at the site. When finished, click on the Close button,
and EXHGM returns to the primary interface.

Although the system defaults are set to capture forecasted information
documentation on a mean-by-mean basis, it is sometimes useful to
forecast future conditions on the basis of percentages of the baseline
mean. If this is a desired protocol, un-check the box to the immediate left
of the Enter Mean Values label in the bottom left-hand corner of this
form, and EXHGM will move the cursor to the Factor column

(Figure 201).

Enter the without-project values for the variable in this PWAA by setting
weights here (i.e., 50% = 0.5; 125% = 1.25, etc.). EXHGM multiplies the
factor against the baseline mean and generates the new mean for the TY.
Systematically pull down the PWAA and variable combinations and repeat
the process as many times as necessary to fully document the without-
project conditions at the site.
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Describe Future Conditions

Enter the
Forecasted WOP
Factors per TY

Without-Proiect Conditions
WVariable:

PWAA:
BHCHGRPSAY R EVAPOTRANS B3

Function Target Year Baseline Mean Mean Factor
WATEREGIME 0 0.93 [ 083 [ 100
WATEREGIME 1 0.99 [ 1 [ 1m - = e ~
WATEREGIME 51 0.99 "&T y—mﬂi ~ \
BIDGEDCHEM 0 0.99 T 1.00 And EXHGM y
BIDGEDCHEM 1 0.93 [ [ .
BIOGEDCHEM 51 0.99 ﬁ;\ 0,50 AUtomatlcally - g
Is it OK to modify the data?  No - Calculates and
Enter Mean Values Enters the

Means

Uncheck the Box to Switch to Factors

Figure 201. Use the Factorcolumn to enter future projections in terms of percentages of
baseline.

When the without-project data entry task is complete, click on the Close
button, and EXHGM asks about saving the data:

Save Projections?

9 Would you like to save the projection data for possible use at a later time?

If wou chaoaose ko save, you may use this daka each time you enter projections by choosing ‘Mo’ when asked to initislize the projections table.

Yes Mo | Cancel |

If an error was made, click the No button, and all the changes will be
discarded. To correct the error immediately, click the Cancel button and
EXHGM will return to the data

entry interface. If the data were RIS N&T5Y

entered correctly, click on the
Yes button, and EXHGM
affirms that the information
was saved successfully. Click
OK and EXHGM returns to the primary interface.

Current projections daka saved For laker retrieval.
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Checking the without-project variable entries with EXHGM reports

To review and check the results, click on the Analysis Reports button on
the primary interface (Figure 202).

to Review
the
Analysis
Report List

Click Here to Open the WOP Projections Report

EXHGM Datafile10.mdb [:\~kelly2\A_Plannerll XHEP\manual\Chapters\-Master Docu...

EXpert Hydrogeomorphic Aj proach to Wetland Assessments

. Without-Project Projections
Without-Project Results
With-Project Projections
Setup Reports With-Project Results
With- vs. Without-Project Results
AAFCU Summary
Overall Net Results - All Functions

Apad¥sis Reports

Other Activities
Analysis Reports

Waorking Function:  Fsn04: Biogeochemical Processes

Figure 202. Click on the Analysis Reports button to review the without-project forecasted

entries in EXHGM.

A list of available reports appears in the center of the primary interface.
The second report listed, Without-Project Projections, is ready for
inspection. Double-click on this report to review the results (Figure 203).
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Microsoft Access

et - 4 Q[0 @ re > dose 5] 4l 9, - @

¥ Working Function's Means and Future Factors - Without Project C... |Z||E|E|

Mill Creek Ecosystem Restoration Study
Design 1

Means and Future Factors

Without Project Conditions

Function: Fxnl1: Water Level Regime

EvAROTRANS
011131,10,07150% 2507

Basdine Fuhw e Frojected

PWAA Code hlean Facter hlean
BHCHGEFR AW [ 100 0o
CYPREIPEAY 100 100 1m
FWICHPEAW 000 100 0.on
EXHGHM Es po rt Do - Sas2007 Tim: S Page ! af 37
FYEEM Db : Lell2'A, T MR maraal Chapaers - Masta Dz upeers avd Chapsers Sapp on
Doca Sarersary Spreachecu'Wa B Mats TanT ik & Nelday a1 5 eadh

Page: l—l E][E

Figure 203. Example of Without-Project Projections report
in EXHGM.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the without-project forecasts have been entered into the system, proceed
to the next step to learn how to assess the without-project conditions of
the site in EXHGM.
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Perform the without-project calculations

EXHGM will calculate the without-project results on a function-by-
function basis. To proceed, click on the Run button on the primary
interface (Figure 204).

Click This Button Now

Datafile db e A_Planne Pimanua apte aster Do

[ 3 pe drogeomorp Approa O etland A

. Choose Working Function

. Associate Parameters

. Enter ¥S| Graphs and Variable Data

. Perform Baseline (TY 0) Calculations*
Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections™

Setup Reports

o S B A

0 0 Proje A atio
9. Enter With-Project Acres
Analysis Reports 10. Enter With-Project Projections™
11. Perform With-Project Final Calculations*

Other Activities

i+

Run this step after the Without-Project Projections step has been completed above to
generate the Without-Project FCl and Average Annual Functional Capacity Units
[AAFCUs).

Figure 204. Click on the Run button to begin the without-project calculation process
in EXHGM.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDT A ®NE
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Check to assure that the “Working Function” is &g X
set to the correct function, and click on the pemEEE |
eighth option (Perform Without-Project Total Records: 4

Secords Processed: 4

Calculations*) to continue. In response,
EXHGM will begin the calculation process. As
the calculations continue, a Progress

Indicator window
will open in the Final Calculation Status

Elapsed Time: 0 minute(s) 2 seconds

screen. This progress The Warking Model's Final Without-Project Calculations completed successFully,
window will track

the status of the
analysis (number of
records to assess vs. number of records processed) and provide a tentative
estimate of Elapsed Time. When completed, EXHGM returns a
message that the calculations are concluded. This process must be
completed for each function in the analysis. Each time a “Working
Function” is selected, the options on the primary interface that have stars
next to their titles must be re-run to focus the database. The “quick steps”
are as follows:

1. Click on 1. Choose Working Function and select the next function for
processing.
2. Clickon 4. Perform Baseline (TY O) Calculations*, let the system
run, and click OK when it is finished.
3. Clickon 7. Enter Without-
Project Projections*, click on the
e eie g . . Remember, when asked about
No button for initialization, click the | nitiaizing the data in option 7. Enter
Close button at the bottom Of the Without-Project Projections*, answer
A A No or the data inside will be
interface, click Yes to save the data, overwritten.
and click OK when that save is
affirmed.
4. Click on 8. Perform Without-Project Calculations*, let the system

run, and click OK when it is finished.

USER’S NOTE:

Checking the without-project analysis with EXHGM reports

To review and check the results, click on the Analysis Reports button on
the primary interface (Figure 205).
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Click Here to Open the Without-Project
Results Report

EXHGM Datafile10.mdb  [:\-kelly2L. Planner\EXHEPYmanual\Chaptersi-Master Docu...

Without-Project Results
With-Project Projections

Setup Reports With-Project Results
With- vs. Without-Project Results
AAFCU Summary
Overall Net Results - All Functions

Analysis Reports
A Other Activities
Click Here
p Analysis Reports
tO ReVleW Working Function:  Fxn04: Biogeochemical Processes
the
AnaIYSiS \Fl'furking Frn:bon'vs Willl:lom—l:'miecl re;“#l;i o
. ti = i z ts.
Report Llst eport includes: Variables, Means an results.

Figure 205. Click on the Analysis Reports button to review
the without-project results in EXHGM.

A list of available reports appears in the center of the primary interface.
The third report listed, Without-Project Results, is ready for
inspection. Double-click on this report to review the results (Figure 206).

The site’s overall average annual outputs (i.e., AAFCUSs) are reported just
under each function’s name. The FCI scores, associated acreages, and the
resulting FCU scores are then reported on a target year-by-target year
basis below the AAFCU values. The specifics used to generate the overall
scores are reported in the tables below this summary. These details are
sorted alphabetically by PWAA and variable. These reports are cumulative;
thus, all functions assessed in the EXHGM analyses are presented herein.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the without-project assessment is complete, proceed to the next step to
learn how to assess the with-project conditions of the site in EXHGM.
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Microsoft Access
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Figure 206. Examples of Without-Project Results report in EXHGM.

Step 6: Enter the with-project conditions and calculate the effects

Once the without-project conditions have been conceptualized, the
evaluation team begins the iterative process of developing action plans
(i.e., alternatives) to either counteract the degraded conditions (the goal of
restoration or mitigation projects) or modify the existing site with activi-
ties that degrade the wetland (the focus of impact studies). To quantify the
projected change to the site if one of these actions is taken, both with-
project acreage and wetland quality must be documented and incor-
porated into the evaluation. The timing, nature, and magnitude of these
changes must be quantified for each alternative proposed for the site.
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These values in turn must be entered into the software (one alternative at
a time) and results are generated on an alternative-by-alternative basis.!

With-project forecasting and data entry

In EXHGM, the target years defined in the without-project condition are
the same target years used in the with-project
assessment, so it is not necessary to re-enter
these milestones. Instead, the data entry efforts
focus on the prediction of acreage and quality
of that acreage over time with the proposed
alternative in place.

USER’S NOTE:

The interfaces EXHGM uses to
capture and organize this information
will look very similar to those in the
without-project section - only subtle
differences in form titles indicate the
with-project focus.

Enter and/or delete the with-project acres

To begin, click on the Run button on the primary interface (Figure 207).

EXHGM Datafile S.mdb

Click This Button Now

m’ EXpert Hydrogeomorphic Approach to Wetland Assessments

[ 1. Choose Working Function
. Associate Parameters

. Enter VSI Graphs and Variable Data
. Perform Baseline (T 0) Calculations*

. Define Target Years
. Enter Without-Project Acres

. Enter Without-Project Projections™
. Perform Without-Project Calculations®

. Enter With-Project Acres
. Enter With-Project Projections™

. Perform With-Project Final Calculations®

Working Functiors  FxnO1: ‘Water Level Regime

EXHGM.

I:\~kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docum...

Add and review With-Project acres.

Figure 207. Click on the Run button to begin the with-project acres entry process in

1 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 15 for relevant training in with-project data entry and analysis in EXHGM.
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As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY 0O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUALNE

Check to assure that the “Working Function” is set to the correct function,
and click on the ninth option (Enter With-Project Acres) to continue.
Use the same protocol described above in the without-project section to
enter acres for the PWAAs on the site under the with-project scenario
(Figure 208).

— —— = Click Pull-down

and Select a PWAA

Then Enter
the Acres per

CYPRESPSAY ™ Cyueit/Poe Savaa T
HAADWOMDS | Liprefs, . d 3 D1 Mo Applcabin Aon:

IMPALT Arsa Impacted By Pocpobad Davelapresnt B0
SWICHESY | SbhesrePre Sauens J

B With-Projoct Acres

With-Project Proje tions Tolad Acses
T Ac m P TV

Running
Acreage Sum

Figure 208. Enter the with-project acreage projections into the cells provided
to the right of their corresponding target years.
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When finished, click on the Close button, and EXHGM returns to the
primary interface. Now proceed to the next section to check the entries
and focus on the with-project forecasting task.

Checking the with-project acres with EXHGM reports

To review and check the target year and acreage entries made thus far,
click on the Setup Reports button on the primary interface (Figure 209).

Click Here to Review Report List

EXHGM Data ile11.mdb  I:\-kelly2\A_Planner\EXHEP\manual\Chapters\~Master Docu...

m } EXpert Hydrogeomorphic Approach to Wetland Assessments
r

Methods and Assumptions
PWAAs and Baseline (TY 0) Acres

Variables List

Setup Reports
j:l:::z::;un‘s -~ DOllble-
:::::l;:: g':::b""y Index Curves Click
. Tr:.lrgel Yer:ut List .
il NS __ On This
e | Optionto
Setup Reports .
Working Function:  Fxn02: Plant Communties ReVIeW the
WP Acres
Instruction Window
Figure 2009. Click on the Setup Reports button to view the With-Project TY Acres report
in EXHGM.

The With-Project TY Acres report should be populated at this point.
Single-click on the report and look to the Instruction Window to check
the contents of the report. Double-click on the report, and EXHGM opens
a new window with the report inside (Figure 210).

Click on the Close button from the suite of buttons offered on the Report
Control toolbar, and EXHGM returns to the primary interface.

Enter the with-project variable projections

Now click on the Run button on the primary interface (Figure 211).
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¥ With Project Condition Acres

Mill Creek Ecosystem Restoration Study

Design 1
Partial Wetiand Assessment Arvea Acreages By Target Year For
The Without-Praject and i-Project Conditions

Numeric Identification Without-  With-Project
Code Code Partial Wetland Assessment Area Description  Project Acres Acres

[EHCHGRES & [Bunchgass/Pire § avama 42198 42198

ICTPRESPS AV [Cypress/Pine S avarma 401 44 401 44

TWTCHES AT i Pine & avarme 0o (u s}

[HARDWAOCE [Uplards, Hardwoods & Other Hon Applicsble dAveas 526 58 526,58

EPIFACT AnaIEEdeB FProposed Deve].um ooo oo

Totals = 1350.00 135000

X HGM Report Date BIS2007 Time: 506 FM

EXHGM Datafile: Tbe T2y, Phower EXHEN marm]'Chapters'y-Tifaster Donam et and Crapter Suppat.
Docs Bummary Sorenddwets WA Pie Flts Tab Fiks & Fieldbd Tatefile] Imd

Page: 14 4 [ 1 [ ]m]

Figure 210. Example of With-Project TY Acres reports in EXHGM.

Click This Button Now

EXHGM Datafile’ 3.mdb  |:\-kelly2\A_Planner\EXHEPA\manual\Chapters\~Master Docu...

m EXpert Hydrogeomorphic Approach to Wetland Assessments

. Choose Working Function
. Associate Parameters
. Enter VS| Graphs and Variable Data
. Perform Baseline (TY 0) Calculations*
. Define Target Years
. Enter Without-Project Acres
. Enter Without-Project Projections™
. Perform Without-Project Calculations™
. Enter With-Project Acres
Enter With-Project Projections™
11. Perform With-Project Final Calculations*

Run

Fxnl01: Water Level Regime

proposed alternative designs.

Figure 211. Click on the Run button to begin the with-project variables entry process

in EXHGM.
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As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
Enter With-Project Acres

10 Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©EONOUAWNE

Check to assure that the “Working Function” is set to the correct function,
and click on the tenth option (Enter With-Project Projections*) to
continue. In response, EXHGM asks the question, “Do you want to
initialize the future factors first?”

Do you want ko initialize the future Factors First?

Mote: Initializing will simply set all Future Factors back to the default value of 1. Choosing Mo’ will attempt to load previously saved projection data. IF
there is no data to restore, initialization will be automatic,

The key here again is to only initialize the with-project conditions once.
Since this is the first time to enter this process, click Yes to proceed. As
the initialization commences, a Progress

USER’S NOTE:
The initialization process is irreversible. If

Indicator window will open in the screen

& i3] tracking the status Of | i ves button is clicked in error, all the
Current Process | the process, provid- variables must be re-entered by hand.
Initializing Future Factors for Single . i .
ol Py odets ing a tentative esti-

=ecords Processed: 4 mate Of Elapsed Time

Elapsed Time: 0 minute(s) 2 seconds




ERDC/EL SR-12-1 266

USER’S NOTE:

Say “Yes” to initialization if:

Variable projections have not been made for any function.
Baseline data have been modified after an initialization.

Target years have been modified after an initialization.

Function associations have been modified after an initialization.

o F ®DdE

Functions, PWAAs, and/or variables have been added/deleted/modified post-
initialization (basically any change in Setup necessitates re-initialization).

Say “No” to initialization when:

Variable projections have been made for at least one function.

Modifying current projection trends - post-initialization.

Running functions through the without- and/or with-project calculations in series.

Eal A

Modifying acreages in the baseline, without- and/or with-project interfaces.

When complete, EXHGM opens the following window (Figure 212).

Click Pull- Click Pull-
down to Select down to Select
a PWAA a Variable
Model (e} Comins 5
|nf0rmati0n for ENCHGRPSAY EVAPOTRANS
the PWAA- WATE;"lEEIME . I-u T -u_:;s - I_EEE_ 1._uul
Variable WATEREGIME 1 0.99 [ 0.99 [ 1.00
Combination per WATEREGIME 51 0.99 [ 0.99 [ 100
BIOGEDCHEM ] 0.99 [ 0.99 [ 1.00
TY BIOGEOCHEM 1 0.99 [ 0.99 [ 100
BIOGEOCHEM
Message Iz it OK to modify the data?
indicates Cannot modify TY0.
Enter Mean Yalues
whether
data can be \ |
entered  Check Box Defaults to ENter Forecasted ciick to
“Means” Entries... WPMeansper — cjogse
Uncheck to Switch to TY
Factors

Figure 212. Describe Future Conditions entry window used to forecast
with-project conditions in EXHGM.



ERDC/EL SR-12-1 267

Use the same protocol described above in the without-project section to
enter variable trends for the PWAAs on the site under the with-project
scenario (Figure 213).

Click Pull-down to Click Pull-down to
Select PWAA Select Variable

Describe Future Conditions

Wit -Proiect Conditi
o vy Then Enter the
Means per TY

Function Target Year  Baseline Mean Mean Factor
WATEREGIME 0 0.99 [ | [ 100
WATEREGIME 1 0.99 [ o8 [ 100
WATEREGIME 51 0.99 [ oss [ o0
BIOGEOCHEM 0 0.99 [ om [ To0 [l

BIOGEDCHEM 1 0.99 [ oss [ 100 With-Proiect Conditions =

Variable:
BIOGEOCHEM 51 0.33 0.33 1.00 EVAPOTREANS a
Is it OK to modify the data? Mo

Target Year  Baseline Mean Mean Factor

Cannot modify TY0.
Enter Mean Values

1 0.99 3 3.02

51 0.99 [ & [ w05
WATEREGIME 0 0.99 [ TEE [ 100
WATEREGIME 1 0.99 [ 3 [ 303
WATEREGIME 51 0.99 [ 5 [ 505

Is it OK to modify the data? MNo
Cannot modify TYD.

Enter Mean Yalues

Figure 213. Enter the with-project conditions in EXHGM.

When finished, click on the Close button, and EXHGM asks about saving
the data:

Save Projections? fg

9 ‘ould wou like to save the projection data For possible use ak a later time?

g

If vou choose to save, vou may use this daka each time you enter projections by choosing ‘Mo’ when asked to initialize the projections table.

Ves Mo | Cancel |

If an error was made, click the No button, and all the changes will be
discarded. To correct the error
immediately, click the Cancel Successful Copy

button and EXHGM wiill

return to the data entry inter-

face. If the data were entered
correctly, click on the Yes

Zurrent projections data saved For later retrieval.
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button, and EXHGM affirms that the information was saved successfully.
Click OK and EXHGM returns to the primary interface.

Checking the with-project variable entries with EXHGM reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 214).

Click Here to Open the WP Projections Report

EXHGM Datafile15.mdb [I:\~kelly2\A_Planner\E HEP\manual\Chapters\~Master Docu...

EXpert Hydrogeomorphic Ap| roach to Wetland Assessments

Baseline (TY 0) Rgsults
Without-Project Prjections
Without-Project R

- With-Project Projections
With-Project Results

With- vs. Without-Project Results
AAFCU Summary

Overall Net Results - All Functions

Setup Reports

s Reports
Other Activities
Click Here Al Bapos
to Review ‘Working Function:  Fan1: W ster Level Regime
the
An alysis With-Project Projection Summaries for the Working Function
Report List

Figure 214. Click on the Analysis Reports button(s) to review the with-project
forecasted entries in EXHGM.

A list of available reports appears in the center of the primary interface.
The fourth report listed, With-Project Projections, is ready for
inspection. Double-click on this report to review the results (Figure 215).
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Microsoft Access

i - o Q (] e - Cose 3] £ 9, - @

¥ Working Function’s Means and Future Factors - With Project Conditi... |Z||E||z|

Mill Creek Ecosystem Restoration Study
Desion I

Means ad Futire Fadars
Hith-Project Conditions

Funefiom: Fxnll: Water Level Regime

T Fsromans |
0111311007 15072507

Baseine Fubme  Projected
WAL Code Mean Farter Meam
BHCHGEP AW 0o 100 0o
CYPRESTEAY 100 1o
TWICHPEAY 0o 100

FYHGM RaportDak: 852007 Timse: 555 PM Page b af37

EXEGM Dabfile: ket Pom e EXHEF m s st . St Dhnctmont oo Chegstir St
Duas Sy SpacsabloctWet BacFies Ta: Foio i Fi Dyl 5 ms

Page; 14 | 4 I 1 E]@
Figure 215. Example of With-Project Projections reports in EXHGM.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface. Now that
the with-project forecasts have been entered into the system, proceed to
the next step to learn how to assess the with-project conditions of the site

in EXHGM.

Perform the with-project calculations

EXHGM will calculate the with-project results on a function-by-function

basis. To proceed, click on the Run button on the primary interface
(Figure 216).
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Click This Button Now

EXHGM Datafile’ 5.mdb  I:\-kelly2\A_Planner\EXHEPYmanual\Chapters\~Master Docu...

EI EXpert Hydrogeomorphic Approach to Wetland Assessments

. Choose Working Function

. Associate Parameters

. Enter VS| Graphs and Variable Data

. Perform Baseline (TY 0) Calculations™
. Define Target Years

. Enter Without-Project Acres

. Enter Without-Project Projections*

. Perform Without-Project Calculations™®
. Enter With-Project Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations*

1
2
3
4
5
6
7
i}
9

Analysis Reports

—
_—

Other Activities
Run

Working Function:  Fxn1: Water Level Regime

Run this step after the With-Project Projections step has been completed above to
generate the With-Project FCI and Average Annual Functional Capacity Units (AAFCUs).

Figure 216. Click on the Run button to begin the with-project calculation
process in EXHGM.

As it did before, a screen appears in the center of the primary interface
with 11 options:

Choose Working Function

Associate Parameters

Enter VSI Graphs and Variable Data
Perform Baseline (TY O) Calculations*
Define Target Years

Enter Without-Project Acres

Enter Without-Project Projections*
Perform Without-Project Calculations*
. Enter With-Project Acres

10. Enter With-Project Projections*

11. Perform With-Project Final Calculations*

©ONDUALNE

Check to assure that the “Working Function” is set to |' =
the correct function, and click on the last option peEE
(Perform With-Project Calculations*) to Total Records: 4

=ecords Processed: 4

continue. In response, EXHGM will begin the
calculation process. As the calculations continue,

Elapsed Time: 0 minute(s) 2 seconds
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a Progress Indicator window will open in the screen. This progress
window will track the status of the analysis (number of records to assess
versus number of records processed) and provide a tentative estimate of
Elapsed Time. When
completed, EXHGM Final Calculation Status
returns a message that
the calculations are
concluded. This process
must be completed for
each function in the analysis.

The Warking Model's Final With-Project Calculations completed successFully,

Exporting the AAFCU results

Before continuing on to the next function, it is critical that the annualized
outputs of the analysis are saved to an MS Word file for documentation
purposes (these are overwritten each time the “Working Function” is
changed). To begin, click on the Analysis Reports button(s) on the
primary interface (Figure 217).

Click Here to Open the AAFCU Summary Report

EXHGM Datafile15.mdb  [:\~kelly2\A Planner\EXHEP\manual\Chapters\~Master Docu...

EXpert Hydrogeom arphic Approach to Wetland Assessments

(TY 0) Results
-Project Projections
HProject Results

Setup Reports

Overall Net Results - All Functions

An s Reports
Other Activities
CIICk Here Analysis Reports
tO ReVieW Working Function:  Fxn01: 'Water Level Regime
the
Analysis e Functional ity Unit S 9 for the Working Function.
Report List

Figure 217. Click on the Analysis Reports buttons to find the AAFCU Summary
report in EXHGM.
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A list of available reports appears in the center of the primary interface.
The seventh report listed, AAFCU Summary, is ready for inspection and
export. Double-click on this report to review the results (Figure 218).

| El Microsoft Access

= ose G ZL W, -

# Summary of AAFCU Calculations - Working Function

Mill Creek Ecosystem Restoration Study

Design 1
AAFCU Calculation Stnniary

Fxn01: Water Level Regime

cres 2| FCUs TY 2 Acres 1| Acres 2| FCUs
sB42| 0 1 en4m| om0 0
14| 0 51 20 | 00 0
] Pro 0
0

B! Report Design

Zoom:  Fit il

Ore Page

d| Mukiple Pages »
EXHGM Report Diate 52007 Tine:
EXHGM Datafile:

Page Setup...

JERTS A b
Fie ki Totafilel Smb -4 Print...

Save ...

Export...

| sengTa

Page: [ 4] 1 [r M
Figure 218. Example of AAFCU Summary reports in EXHGM.

Right-click on the report, and select the Export option from the list of
choices presented. An Export Report entry screen will open in response
to this action (Figure 219).
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Export Report ‘rAAHU_Run_SM' As g|
Save in: [Z5) Wet Pine Flats Tab Files & Fieldkit v @ Q@ X Ci E - Toos~

My Recent
Documents

My Documents

My Computer
;‘_ﬁ File name:  [Design 1 - Fxn 01 WATEREGIME AAFCUs. rtf | [
Iy Metwork
Places Save as bype! | Rich Text Format (. rtF) hd ;

Figure 219. Export Report entry screen - exporting report information to MS Word.

Select the location to export the report to in the Save in: window at the
top of the entry screen. Provide a name for the report in the File name:
window at the bottom of the entry screen. Use the Save as type: pull-
down list to select the type of file to be exported [i.e., choose Rich Text
Format (*.rtf) for the word-processing format]. To associate the
software (i.e., MS Word for word processing documents), such that the
medium opens and displays the information in the new environment upon
exportation, click the Autostart checkbox immediately to the right of the
Save as type: pull-down list. Press the Export button in the lower right-
hand corner of the screen. EXHGM will export the data displayed in the
report to the new file, and if the Autostart option was clicked, MS Word
will open and display the report in the new environment (Figure 220).

Format and save the files as needed, close the MS Word application, and
return to EXHGM. Click on the Close button from the suite of buttons
offered in the Print Preview toolbar - EXHGM returns to the primary
interface. Now proceed to the next section.
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% Deskgn 1 - Fxn 01 WATEREGIME AAFCUs.rif - Microsoft Word
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Figure 220. Exported AAFCU summary in the

B on Do W Smmaryef .. W) RSP

MS Word environment.

Running more functions through the assessment process

Each time a “Working Function” is selected, the options on the primary
interface that have stars next to their titles must be re-run to focus the

database. The “quick steps” are as follows:

1. Clickon 1. Choose Working Function and select the next function for
processing.

2. Clickon 4. Perform Baseline (TY O) Calculations*, let the system
run, and click OK when it is finished. T —

3. Clickon 7. Enter Without-Project Remember, when asked about
Projections*, click on the No button for initializing the data in option 7. Enter
initialization, click the Close button at the ﬁ;t2$$;§;°;f§t,,f’s',°£°£m“§§ »answer
bottom of the interface, click Yes to save the overwritten.
data, and click OK when that save is affirmed.

4. Click on 8. Perform Without-Project USER’S NOTE:
Calculations*, let the system run, and click Remember, when asked about
OK when it i finished. e e ot e 10, Erer

5. Clickon 10. Enter With-Project the data inside will be overwritten.
Projections*, click on the No button for
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initialization, click the Close button at the bottom of the interface, click
Yes to save the data, and click OK when that save is affirmed.

6. Clickon 11. Perform With-Project Calculations,* let the system run,
and click OK when it is finished.

7. Export the AAFCU results to MS Word (i.e., click the Analysis Reports
button; double-click the AAFCU Summary report, right-click on the
report and select Export; name and save the file; close MS Word; and
close the report).

Checking the with-project analysis with EXHGM reports

To review and check the results, click on the Analysis Reports button(s)
on the primary interface (Figure 221).

Click Here to Open the With-Project
Results Report(s)

EXHGM Datafile15.mdb  I:\~kelly."\A_Planner\EXHEP\manual\Chapters\~Master Docu...

EXpert Hydrogeor. ‘'orphic Approach to Wetland Assessments

ithout-P§ject Projections

Baseline

Wi

Withguiakiedie o

rT-broje hprojections
Setup Reports With-Project Results

With- vs. Without-Project Results

AAFCU Summary

| aiglll Net Results - All Fype®

An s Reports

Other Activities

Click Here Analysis Reports
tO ReView Working Function:  Fxn01: ‘Water Level Regime
the
i d Working Function's With-Project results.
Anal} S1s Report includes: Variables. Means and FCl results.
Report List

Figure 221. Click on the Analysis Reports button(s) to review the with-project results in
EXHGM.

A list of available reports appears in the center of the primary interface.
The fifth report listed, With-Project Results, is ready for inspection.
Double-click on this report to review the results (Figure 222).
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Microsoft Access

- o O []ad e - Qose 5| £] W, - @ 8

¥ With Project Results - Working Function

Mill Creek Ecosystem Restoration Study

Design I
Hith-Project Resulls

Fam0l: Water Level Regime

Firal With-Project 4 AFCUs. [IEKTO

wet aarcys: XTI

Target Year: “

Target Yeur FCT. ([JITT

Targe Year Toial Aares:
Target Year FCUs:

&5a007 Time: §19PM Pge Laf 21
Eokeity X B E3HFFmmeid gyt Suinee Iy Teipsier St
Do Simmrey SmzabhecniWet BocFie Tob Fio & Pl Tbld Smb:

Figure 222. Examples of With-Project Results reports in EXHGM.

The site’s overall average annual outputs (i.e., AAFCUSs) are reported just
under each function’s name. The FCI scores, associated acreages, and the
resulting FCU scores are then reported on a target year-by-target year
basis below the AAFCU values. The specifics used to generate the overall
scores are reported in the tables below this summary. These details are
sorted alphabetically by PWAA and variable. These reports are cumulative;
thus, all functions assessed in the EXHGM analyses are presented herein.
Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface.
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A side-by-side report is available to compare the without- and with-project
conditions on the same page. Double-click on the With- vs. Without-
Project Results report(s) to review this information (Figure 223).

| E Microsoft Access

= dose 4] 51 F, - @

(- 5 Q)d @ e

# Final Results - Working Function

CEX

Mill Creek Ecosystem Restoration Study

Design 1

Fxn0l: Water Level Regime
Witho ut Project Final AAFCUs [ICETONN | ===t Year:

Wikh-Project Final AAFCUs [N Vikthout Frgect TYFCT: Vil Project TY FCT |m
Vidihout-Project TY Totdl Aes: Vi Project TY Toidl Aces: ,W
Net AAF (X5 0.00
Vidfhout-Prg ect TY FCUs: Vi Prgect TY FCUs: l—n.nn
Withmut-Frapect Condifions With-Fraject Conditons
Basdine Feluive Redative
PAL Variahle Mean FF Men  WSL FCI  Ames  drea FF Mean w31 FO Ades  Are
ENCHGRPSAV | EVAPOTRANG | 059 100 099 Two | oaoo | 42198 | 0512 100 038 1m0 | 0000 | 42158 | 0512
ENCHGRPSAY | INFLOW 100 100 100 0.000 100 100 0.000
ENCHGRE 54V MICRD 100 100 100 100 100 100 1o
BHCHGRPSAY | OUTFLOW 100 100 100 10 100 100 1o
ENCHERR 34V PORE 00 00 00 o0 00 00 T
ENCHBFPSAY | STORACE 00 00 00 o0 00 00 T
ENCHSFPSAY | SURFFLOW | 100 00 00 o0 00 00 T
EXHGM Report Date Q57207 Time: 621 FM Fage I 50
EXHGM Datafile: Thdeliyiid, Bever D' bapts'Muster Documert avd (1 I hveets Wkt Pe Flts ik Flles & Rl 3t Tt ik Lsmeb

Page: l—l E[E
Figure 223. Examples of With- vs. Without-Project Results reports in EXHGM.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface.

One final report is available to compare outcomes across the entire suite of
functions assessed on the site. Double-click on the Overall Net Results
— All Functions report to review this information (Figure 224).
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Microsoft Access

- oo 51 L5, - o
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Figure 224. Examples of Overall Net Results - All Functions report
in EXHGM.

Click on the Close button from the suite of buttons offered in the Report
Control toolbar, and EXHGM returns to the primary interface.
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Step 7: Recycle the datafile and evaluate alternative designs

Often multiple alternatives are formulated to address the goals and
objectives in a single study. The HEAT modules were designed to assess
multiple outputs per alternative, and can be used to generate outputs for
multiple alternatives per project with a minimum amount of effort. It is
not necessary to rebuild the functions or PWAA interdependencies from a
blank datafile. Instead, a “master” datafile can be constructed.! This
“master” datafile is then copied, re-named, and changed to capture the
with-project trends (i.e., alternative variable and PWAA projections are
input) of an alternative design. In HEAT this process is referred to as
“recycling,” and can be performed as many times as necessary to assess the
numerous alternatives formulated in a single study (Figure 225).2

Alternative 1.mdb Altemative 2.mdb
Quantity Quantity
Cypress 75 acres Cypress 50 acres
Bunchgrass 150 acres Buncherass 150 acres
Cropland 100 cres Cropland 125 acres
Open Water 100 acres Open Water 100 acres
Total Acreage: 425 acres Total Acreage: 425 acres
Quality Quality
Water R egime FCI =0.30 Water Regime FCI =023
Animal Communities FCI= 065 Animal Communities FCI =033

Alternative 4.mdb Alternative 3.mdb
Quantity Quantity
Cypress 125 acres Cypress 225 acres
Buncharass 150 acres Bunchgrass 100 acres
Cropland 50 acres Cropland 0 acres
Open Water 100 acres Dpen Water 100 acres
Total Acreage: 425 acres Total Acreage: 425 acres
Quality Quality
Water Regime FCI =085 Water Regime FCI=1.00
Anim al Communities FCI = 0.20 Animal Communities FCI = 1.00

Figure 225. Recycling datafiles in HEAT to streamline the development
of alternatives for a single project.

1 A “master” datafile here refers to an EXHGM file that has been run through the entire evaluation of a
proposed design alternative (i.e., all functions have been processed through the 11 steps on the
primary interface).

2 To assist in the software application, a series of training exercises have been included in Appendix E -
refer to Exercise 16 for relevant training in master file creation in EXHEP.
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To begin, use the steps described in this user guide to construct and assess
the first alternative in the study. Copy the “master” file and rename it

based on the second alternative in Windows
Explorer. Open this new file with HEAT-
EXHGM and change the alternative name in
the Methods and Assumptions option.
Then change the with-project acreages and
variable trends (i.e., 9. Enter With-Project

USER’S NOTE:

In environmental studies, it is common
practice to hold the site size static and
maintain a common timescale (i.e.,
target years) across alternative designs
project-wide.

Acres, and 10. Enter With-Project Projections,* respectively) to
capture the context of the new alternative. Re-run the calculations and

report the outcomes in a cumulative fashion.
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7 Troubleshooting

In a perfect world, the earlier chapters should provide a straightforward,
comprehensive guide to navigate users through the complexities of eco-
system evaluation with HEAT, but in the real world, an iterative planning
process leads to multiple re-evaluation scenarios. As a direct result, users
will likely be forced to return again and again to the software! to modify
the assessment conditions to better capture the fluid planning environ-
ment. As such, two primary issues will likely arise: 1) users will need to
alter information “on-the-fly” to capture changes in the planning outlook;
and 2) as these changes are made, illegal operations (i.e., user errors) will
inevitably cause the system to fail to process commands and the analysis
will stall. Over the course of the last 15 years, the software has been tested
on many USACE feasibility studies and at numerous software training
workshops. In this process, a few lessons or “tricks of the trade” have been
learned. The “top ten” lessons learned in applying the software to an
ecosystem assessment are listed below.

Lesson 1: Get Organized Early (Outside the Software)

Before opening the software, the ERDC team usually works out the details
of the models in simple MS Excel spreadsheets. One might ask, if | follow
this strategy, at what point should I transition into HEAT? Well, in all
likelihood, one will have to show baseline results to the evaluation team in
order to garner review and feedback of each model’s performance. So after
going to the field, but before scheduling a baseline results meeting, the
model(s) should be transitioned into HEAT. These files are “zero draft”
files and should contain nothing to be released to anyone outside the eval-
uation team; they are “first blush” results of endeavors to characterize the
existing conditions for feedback and review. In all likelihood, these files
will be thrown out or re-worked to better capture the evaluation team’s
perceptions of the baseline condition. It may even be appropriate to put off
running HEAT until after the without- and with-project trend meetings
because the models were so fluid and likely to change, that the effort to
enter and modify them in the software may be too time-consuming and
the effort might be counter-productive. Remember, future trends do not

1 An installation CD for the Habitat Evaluation and Assessment Tools (HEAT) program can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-Copes@usace.army.mil).
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depend upon the baseline model results, but rather on the means of the
baseline variables, so putting off the model setup in the software is not
going to jeopardize the assessment process. The fieldkits provided in the
training exercises (Appendix E) represent examples of how a team gets
organized outside the software. These fieldkits can be adapted to users’
unique situations. The authors advise moving into HEAT only when the
models have settled into a stable configuration (i.e., they have been fully
reviewed and tested on the reference data — they now characterize the
baseline watershed conditions of import and are ready to be put into the
software).

Lesson 2: Data Format Incompatibility - Negative Numbers and Modes

Although the issue of negative data was addressed in Chapters 5 and 6,
users are again reminded that the system cannot handle negative data. To
address the problem, normalize the graph coordinates and the data. For
example, assume that the operation of a reservoir is critical to the suit-
ability of a particular fish species. The fish are well adapted to conditions
+/- 10 m within regular operating depths, but below or above these
thresholds, the suitability declines (Figure 226).

To normalize the coordinates, add the absolute value of the minimum data
point such that the most negative number becomes zero and all other
numbers become positive. For example, if the data are -30, -20, -10, O,
10, 20, 30, then the minimum value is -30. Increase all the coordinates
by 30 and the new curve breakpoints become: O, 10, 20, 30, 40, 50, 60.
The data applied to this curve must also be normalized (i.e., add 30 to
each data point) prior to entry into the software.

In this first edition of the HEAT software, it is assumed that each vari-
able’s index was developed in relation to the standard means of the data
gathered. Thus all data are summed and averaged across the suite of data
points collected, and the graph is plotted using direct linear configuration.
If for any reason the data must be statistically analyzed in a different
fashion (e.g., modes taken instead of means), this calculation must be
performed outside the HEAT software, and the result (i.e., the mode)
must be entered into software in the space provided. The authors advise
that all statistical analyses be performed outside the software (probably
necessary anyway to calibrate the index curves), and only the means or
modes should be entered into the software. In that way, other statistics
important to the model calibration (covariance for example) can be
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calculated, and it is easier to change a single data point (i.e., which is likely
to happen as assumptions and iterative planning affect the data analyses)
than a series of data points.
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Figure 226. Normalizing negative data for use in the software.



ERDC/EL SR-12-1 284

Lesson 3: Install and Run the Software Locally

One of the more unusual problems encountered over the past 15 years has
been the evolution of networked offices and the storage of software and
files on a network rather than on a local machine. Network configura-
tions directly conflict with the functionality of the HEAT
software modules. The HEAT software was designed to run on a local
machine — both the engine and all alternative data files must be stored on
a user’s hard drive and cannot be run across a network. In one unusual
case, problems were encountered with network printer configurations— in
that instance, the software shut down when asked to perform calculations.
The problem was solved by switching to a local printer; after that, the
system ran fine. If this solution does not work (or if users have access only
to network printers), try changing the default printer to a different
network printer.

Lesson 4: Make Backups and Organize Datafiles in a Few Key
Subdirectories

This lesson cannot be stressed enough. At some point in the analysis, users
will have to revert to an old version of the datafile. It seems a little obvious
to suggest making backups and getting organized, but it is surprising how
often a little amount of maintenance and forward thinking can improve
efficiency. It takes only a few seconds to make a backup — it could take
hours to rebuild a database. Also, users may need to revert to the backup if
the model modification process is unsuccessful, and error messages arise.

The Other Activities options are extremely powerful, and therefore
extremely sensitive to user actions. Often, the system halts if the datafiles
are stored too deep into hierarchical subdirectories — too much organiza-
tion is not effective either. The authors suggest storing the datafiles loosely
—only a few layers deep into the subdirectories (a good general rule of
thumb is no deeper than three subdirectories). If an error is thrown, close
the software, reduce the number of subdirectory levels, and re-open the
datafile (with the HEAT engine) from the new subdirectory.
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Lesson 5: Use the HEAT Engine - Do Not Open the Datafile with MS
Access

The most common error found to date is quite simple — users continue to
attempt to open a datafile from MS Explorer or with MS Access rather
than using the HEAT analysis engine and the datafile pops open without
the interfaces to run the software (Figure 227).

K2 Microzaft Access

i® Datafiled : Database

Gfigpen Mpesgn latlew | X | a M
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Figure 227. Opening a datafile incorrectly.
If this happens, close MS Access, and start the HEAT engine correctly:

1. Click on the Start button.
. Move the cursor up to the All Programs option.
3. Scroll the menu to HEAT-Habitat Evaluation and Assessment
Tools.
4. Hold down the mouse button, move across to HEAT and click.
5. ldentify the datafile name and location.
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Lesson 6: Error Messages and Installation Problems

If reports open with blacked-out title bars, or an error message is
“thrown,” close and re-start the software. If the error occurs again, a
re-boot might solve the problem. The authors welcome contact from users
when these simple solutions do not correct the problem. Before calling, try
checking the following issues:

1. Make a screen capture of the error (or write it down) and be prepared to
email it (along with a zipped copy of your datafile).

2. Make sure the HEAT software (USACE_HEAT.mdb) and all the asso-
ciated datafiles (including Heproll.mdb in the root directory) are housed
on a local drive (not shared on a network drive) and their attributes are set
as “read/write,” NOT “read only.”

3. Users will probably be asked what version of MS Windows and Office they
are running, and users should ensure that they have installed the latest
updates to these products.

4. If users are having problems with installation, in all likelihood they do not
have administrative privileges. Before contacting the authors, make sure
these privileges are in place, or that support staff is on hand to allow opera-
tion under the administrator environment.

5. If running under the Vista operating system, run this installation by
browsing to the setup.exe file on the CD, right-clicking on the setup.exe
file, and selecting “Run as Administrator.”

6. The security settings of USACE’s IWR-Plan software (versions prior to
IWR Planning Suite 2007) may restrict access to any MS Access software
package — including HEAT. To solve this problem, contact the authors of
this report to troubleshoot this problem.

Lesson 7: Printing and Export Issues

Printing is the key to conveying the results of the analysis to an evaluation
team and customers. Several things can go wrong during the printing
process, as listed below, along with simple solutions:
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2. Some default printer settings may cause a HEAT _
report to span multiple pages if the margins are

too narrow. To fix this problem, right-click on the report, and select Page
Setup from the list of options. Reset the margins, column widths, and
page sizes as necessary using the Margins, Page, and Columns tabs to
customize the report for the printing environment.

3. When using Officelinks to export the reports to MS Excel, some of the
information (in particular the summary information) is not exported out of
MS Access. As this is a Microsoft issue, and not a HEAT issue, the only
suggestion is to export the information out to MS Word first, then block
and copy the information into MS Excel for formatting.

Lesson 8: Delete a Model by Working Backwards

The first thing to realize about the HEAT software is that the “backbone”
of the program is a relational database. Any change made in one interface
is likely to have a domino effect database-wide. To that end, the “trick” to
deleting a model is to work backwards.

1. Open the graphs and baseline data information first, and delete! the data
and graphs coordinates (Run button).

2. Open the associations next, and delete the associated records for the model
(Run button).

3. Open the variables and delete them (if they are not used by another model)
(Setup button).

4. Open the cover types and delete them (if they are not used by another
model) (Setup button).

5. Open the life requisites (if applicable) and delete them (Setup button).

1 Look to Chapters 5 and 6 for details regarding the deletion of components.
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6. And finally, open the models and delete them (Setup button).

Deleting each component of the model is dictated by the interfaces in
which they are presented — be sure to take advantage of the Delete keys
when they are available. To completely remove the model from the
analysis, the without- and with-project information must be re-initialized
and re-run. This of course means that the future projections must be re-
entered into the projection screens.

Lesson 9: Change a Model by Working Backwards

Again, remember that changing the information in one interface has far-
reaching effects database-wide. The simple act of changing a cover type
name or variable code will cause the system to disassociate the infor-
mation from the model. The “trick” again is to work backwards.

1. Remove all reference to the parameter prior to changing the name or code
of a variable, cover type, life requisite, or model (i.e., look to Lesson 1
above).

2. Make the change. If the change was in graph coordinates for baseline data,
move to the next step. If the change affects the model formulas,
re-associate the information first, and then move to the next step.

3. Re-run the analysis (which includes the dreaded re-initialization and
re-entry of the data).

Lesson 10: Not Everything Works the Same Way in the Software

The software was designed to be somewhat flexible — certain model com-
ponents can be altered without removing them entirely from the database.
Here’s the list of components that can be altered quickly:

1. Acres (baseline, without- and with-project) can be changed without having
to remove the cover types or re-initializing the system. Simply make the
changes and re-run the numbers.

2. Without-project and with-project variable trends can be changed without
having to remove model components (i.e., variables, associations, curves,
etc.) and the system does not need to be re-initialized. Again, make the
changes and re-run the numbers.

3. Methods and alternative names can be changed without having to re-
initialize.
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Below is a short list of components that require a little more effort to
modify:

1. Changes to baseline information (model names, associations, cover types,
variables, graph coordinates, baseline data etc.) require re-initialization
and re-entry of without- and with-project projections.

2. Changes to target years are significant — the system completely removes
any association with the target year of concern. Again, do not simply type
in the new information and expect the system to track the change. Delete
the target year, and re-enter the new values. Re-initialization and re-entry
of projection trends are required to capture these changes.

At this point, it is probably appropriate to re-visit the “rules” for
initialization:

USER’S NOTE:
Say “Yes” to initialization if:
1. Variable projections have not been made for any model.

2. \Variable projections have been made for single formula models, but multiple formula
models are now the focus (i.e., each “type” must experience initialization once).

3. Baseline data have been modified after an initialization.

4. Target years have been modified after an initialization.

5. Model associations have been modified after an initialization.
6

Models (functions), cover types (PWAAs), life requisites and/or variables have been
added/deleted/modified post-initialization (basically any change in Setup necessitates
re-initialization).

Say “No” to initialization when:
1. Variable projections have been made for at least one model in the “type.”
2. Modifying current projection trends - post-initialization.

3.  Running models (functions) through the without- and/or with-project calculations in
series.

4. Modifying acreages in the baseline, without- and/or with-project interfaces.

This summarizes the top 10 lessons learned in deploying and applying the
HEAT software. The authors hope these tools serve users well, and users
are invited to contact the authors directly if these solutions do not address
their problems. Comments and critiques of these tools are welcomed and
discussion with regards to upgrades or changes to the system are invited.
St. Louis, Los Angeles, Galveston, Mobile, Chicago, Tulsa, Omaha,
Albuquerque, and Kansas City USACE Districts have all received training
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in beta versions! of the software and are currently or have recently used
the software to assess feasibility studies in their areas. The basic software
testing premise has been to apply the software modules to real-world
problems, and the authors are forever grateful to these Districts for taking
the risk on a new tool, and for their ongoing support in this venture. Users
are encouraged to contact the authors to discuss ecosystem assessments,
and the authors can offer guidance and suggestions with regards to all
aspects of the planning process.

1 Release notes have been included with the installation CD. All users with beta versions of the software
should uninstall and reinstall the HEAT software using Control Panel-Add or Remove Programs.
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Appendix A: Methods

Background

The survival of a species or community is often determined by the
presence or absence of limiting habitat features (e.g., life requisites) that
are defined by their primary life-giving component, be it food, water,
cover, and/or reproduction. Habitats that optimize life requisites afford a
higher level of productivity, and restoring habitats to these optimal con-
ditions is the challenge of many local, state, and federal agencies. It then
becomes the responsibility of agency biologists to quantify the success of
their plans and projects based on established scientific methodology. In
general, restoration can be measured on the basis of quantity (area of
land) and/or quality (rating of the value of the habitat). It is important
then, that any technique used to quantify benefits be repeatable, efficient
and effective, as results are often questioned by outside interests, and most
agencies cannot afford to spend copious amounts of time justifying
designs. Many such rapid assessment techniques are readily available in
off-the-shelf formats. The basic premises of these methods are presented
in a condensed, tabular approach (Table A1-A7).

Of the more than 60 available techniques used across the nation to assess
environmental conditions, 16 are summarized herein (Tables A1-A7).
Detailed descriptions, output levels, and software/training information are
provided in tabular format in an attempt to provide the reader with a basis
for selection of an appropriate technique for future activities. The formal
citations of each method immediately follow these tables.

The intent of this appendix is to summarize some of the methods and pro-
cedures currently being used in the field of habitat evaluation without
implying which is the best solution for the reader. Each method has inher-
ent strengths and weaknesses — often a result of the specific purposes for
which they were designed. More information may be required prior to the
selection of a particular method for ongoing efforts, and the authors
strongly suggest a team fully review the method’s full documentation prior
to application.



Table Al. Habitat assessment techniques that can be used to assess ecosystem restoration: AHAG and AREM.

Method Acronym | Output Description Software
Aquatic Habitat AHAG Index between O (high quality) Used to assess changes in the habitat MS-DOS-based software is available
Appraisal Guide and 1 (low quality). Quality is components of aquatic resources (pri- from the authors. Written in: C
(Mathias et al. multiplied by Area resulting in marily fish species), given existing and Hardware Requirements: PC with
1996) Habitat Units (HUs). When future | projected conditions. AHAG assesses both | 386+ Processor Op. Sys.
projections are used, results are | fishery impacts and benefits resulting Requirements: MS DOS 3.1+
Average Annual Habitat Units from environmental activities of project Distribution: 3.5 hd disks
(AAHUSs). design. Based on the Habitat Evaluation
Procedure (HEP) concept, AHAG numer-
ically rates habitat quality using Habitat
Suitability Indices (HSIs). Scores can be
linked to HEP for calculating Habitat Units
(HUs). The software contains a default
matrix of HSI scores for 8 evaluation
species. The default matrix uses five types
of variables to evaluate fish habitat.
Avian Richness AREM Habitat Index (O - infinity) for AREM estimates bird species composition | Software is available from author.

Evaluation Method
(Adamus 1993)

habitat suitability. Avian richness
Synthesis Score (O- infinity),
where O = low biodiversity.
Sensitivity analysis (probabilities)
can be included in the analysis.
Species Habitat Score (0-1.0) for
species composition. The
Synthesis Scores can be
weighted (on a scale of 1 - 10) to
reflect conservation priorities for
individual species.

and richness for forecasting site bio-
diversity (number of species present),
determining species identification, and
evaluating relative habitat suitability for
each species.

Written in: Undocumented
Language Hardware Requirements:
PC with 386+ Processor Op. Sys.

Requirements: MS DOS 3.1+
Distribution: 3.5 hd disks

T-2T-YS 13/0ay3

L6¢



Table A2. Habitat assessment techniques that can be used to assess ecosystem restoration: BEST and CT-METHOD.

Method Acronym | Output Description Software
Biological BEST Numerical value (O - infinity) that | A relatively non-subjective, ecologically Software is available from author.
Evaluation reflects the "ecological value" of | based technique for quantifying habitat Written in: ProDAS Hardware
Standardized a habitat based on three value in relation to various fish species. Requirements: PC with 386+
Technique biological components: area, This technique implies that the value of a | Processor Op. Sys.
(Robinson 1983) species identification, and species' habitat can be determined by Requirements: MS DOS 5.0+
ecological criteria (where O = low | evaluating living space, nursery area, food Distribution: Unknown
"value"). resources, spawning area, and/or site
productivity. A matrix is used to integrate
these components in a meaningful
manner.
Connecticut Method | CT Method | Functional Value Index (FVI) A scoring technique that ranks groups of | Software is not available.

(Ammann et al.
1986)

(0 - 1) that can be multiplied by
acreage to generate a total
wetland score (Wetland Value
Unit WVU) for each function

(0 = low functionality).

wetlands based on functionality. Several
scores are generated for each series of
wetlands by ranking ecological integrity,
wildlife habitat, fish habitat, educational
potential, visual quality, water-based
recreation, flood control potential,
groundwater use potential, sediment
trapping, nutrient attenuation, shoreline
anchoring, urban quality of life, historical
site potential, and noteworthiness.
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Table A3. Habitat assessment techniques that can be used to assess ecosystem restoration: HEP and HGM.
Method Acronym | Output Description Software
Habitat Evaluation HEP Habitat Suitability Index (HSI) HEP is a biological accounting system that | MS-DOS-based software is available
Procedures (0-1) is used to measure the guantifies the suitability of a habitat fora | from the authors.
(U.S. Fish and limiting resources of a site (O species or community based on the com- | \ritten in: Fortran Hardware
Wildlife Service = low quality habitat, 1.0 = high | bination of measurable limiting factors Requirements: PC with 386+
(USFWS) 1980) quality habitat). This index is (e.g., distance to cover, height of grass, Processor Op. Sys.
multiplied against the site's percent canopy cover, etc.) in a mathe- Requirements: MS-DOS 2.0+
available area to generate matical equation. In HEP, a user can make Distribution: Distributed by USFWS
Habitat Units (HUs), which can be | projections on these parameters to on 3.5 hd disk.
averaged over a series of target | simulate/anticipate changes in future out- . .
years to generate Average Annual | years. HEP combines the quality of these MS.Wmdows-based software is
Habitat Units (AAHUS). factors with the quantity of available available from Ms. Kelly Burks-
) . . Copes, USAE-ERDC, Kelly.A.Burks-
habitat to generate the Habitat Units (HUs) Copes@usace.army.mil
and Average Annual Habitat Units for a set : - - —
of target years. More than 250 HEP Written in: MS Access © 97
models have been developed and Requirements: PC with 486+
published by the USFWS. In HEP, a user Op. Sys. Requirements: Windows
can easily adjust/modify these models '98 or Windows NT 4.0+
(the equations and variables) to better Distribution: Distributed by USAE -
reflect a new region's conditions. ERDC on CD.
Hydrogeomorphic HGM A Functional Capacity Index (FCI) | HGM is a wetland assessment tool based | MS Windows-based software is

Classification of
Wetlands
(Brinson 1993)

(0 -1)is used to measure the
wetland function (0O = low func-
tionality, 1 = high). This index is
multiplied against the site's
available area to generate
Functional Capacity Units (FCU),
which can be averaged over a
series of target years to produce
Average Annual Functional
Capacity Units (AAFCU).

on three basic wetland hydrogeomorphic
properties: 1) setting (landscape posi-
tion); 2) water source and transport; and
3) hydrodynamics. These components
form a picture of the wetland from a
functional standpoint. Strengths of the
classification include clarification of the
relationship between hydrology, geo-
morphology, wetland function, and open
structure.

available from USAE-ERDC,

Environmental Lab (601) 634-4862.

Written in: MS Access 97

Hardware Requirements: PC with
486+

Op. Sys. Requirements: Windows 95
or Windows NT 4.0+

Distribution: by USAE-ERDC on 3.5"
hd disk
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Table A4. Habitat assessment techniques that can be used to assess ecosystem restoration: H-M(N)M, IBI, and PAMHEP.

Method Acronym | Output Description Software
Hollands-Magee H-M(N)M | Function score (scale varies) of a | This technique addresses 11 common Software is not available.
(Normandeau) wetland site relative to the wetland functions (biology, hydrology,
Method functional model mean score groundwater, storm/floodwater storage,
(Hollands and and/or scores for other wetlands | shoreline protection, water quality main-
Magee 1985) in a defined area and weighted tenance, cultural, economic, recreational,

based on 10 evaluation func- aesthetics, and educational). The scoring

tions, thus a wetland score scale |technique reflects the functional "unique-

is 0-10, with O indicating the ness" of the site. It is similar to the

worst possible conditions. Ontario, Connecticut, and New Hampshire

methods and was revised as the Rapid
Assessment Procedure.

Index of Biotic IBI Index is calculated for a stream | To assess the biological integrity of a Software is not available.
Integrity site by comparing the observed habitat using samples of living organisms
(Lyons 1992) values of each fish attribute with | and to evaluate the consequences of

values expected in comparable human actions on biological systems. Bio-

streams of high environmental assessment and monitoring approach

quality. Index from O to 100. It allows attributes of fish communities (data

indicates the ability of a habitat | on biological populations) to be used to

to support and maintain a assess biotic integrity and environmental

balanced, integrated biological quality of streams and rivers (Karr 1981,

system. Karr et al. 1986).
Pennsylvania PAMHEP | Habitat Suitability (HIS) of each PAMHEP is a modified version of HEP. Software (GDI/HEP) is available from

Modified HEP
(Palmer et al. 1985)

cover type and the entire project
area for each evaluation species.
Habitat Units (HU): HSI multi-
plied by area.

Used to assess baseline fish and wildlife
habitat conditions and to determine the
direct impacts of a project. The software
(GDI/HEP) links outputs to GIS databases.

Geo Decisions, Inc., 301 N. Science
Park Rd., State College, PA. 16803,
(814) 234-8625 or
http://www.geodecisions.com
Hardware Requirements:

PC with 512k memory

Op. Sys: MS-DOS 2.0+ based
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Table A5. Habitat assessment techniques that can be used to assess ecosystem restoration: RCHARC, SAW, and WET.

Method Acronym | Output Description Software
Riverine Commun- RCHARC [ Values between 0 and 1 RCHARC contrasts depth and velocity distributions | Software is available from Dr. John
ity Habitat Assess- that reflect the degree of at specific time intervals from a reference stream | Nestler, USAE-ERDC,
ment and Restor- similarity between the against distributions from different operational or |John.M.Nestler@usace.army.mil.
ation Concept reference and each project [ channel alternatives in a target stream. For each
(Nestler et al. flow. flow there is an associated distribution of depth or
1993) velocity. Occurrence of many fish species can be
ordinated along these distributions. The higher the
depth and velocity distributions for an alternative
resemble the reference stream, the higher the
ranking.
Synoptic Approach SAW Index measures function, Method categorizes landscape units instead of Software is not available.
for Wetlands value, functional loss, ranking individual wetlands. Four general
Cumulative Effects and/or replacement indicators can be assessed: function (habitat,
Analysis potential of landscape water quality, and hydrology), value, functional
(Abbruzzese et al. subunit within a defined loss, and replacement potential. Most rapid
1990) geographical area. technique for ranking landscapes and can help
focus later site-specific analyses using other
techniques.
Wetland Evaluation WET Probability rating measures | WET provides wetland assessment of recognized Software available from Dr. Dan

Techniques
(Adamus et al.
1987)

the potential of a wetland
to perform a function
(actually an estimate of
probability) with respect to
social significance, effec-
tiveness, and/or
opportunity.

wetland functions and values. Ten functions are
addressed: groundwater recharge; discharge;
flood flows; sediment stabilization; sediment
retention; nutrient removal; production export;
wildlife diversity/abundance; recreation; and
uniqueness. WET evaluates habitat suitability for
14 waterfowl species, 4 freshwater fish species,
120 wetland bird species, and 133 saltwater fish
and invertebrate species. Wetlands are placed into
one of three broad categories representing the
qualitative probability of functions occurring in a
wetland rather than the value of the functions.

Smith, USAE-ERDC,
Ronald.D.Smith@usace.army.mil.
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Table A6. Habitat assessment techniques that can be used to assess ecosystem restoration: WRAP.

Method Acronym | Output Description Software

Wetland Rapid WRAP Measures the functionality WRAP evaluates freshwater wetlands that Software is not available.
Assessment provided by a wetland. have been created, enhanced, preserved, or

Procedure restored. Six variables are measured: wildlife

(Miller and utilization; overstory/shrub canopy; wetland

Gunsalus 1997)

vegetative ground cover; adjacent upland/
wetland buffer; hydrology; and water quality.
M-WRAP is a modified version designed for
reviewing mitigation banks and to aid in
determining credits. E-WRAP is a draft
(modified) version designed for use in
assessing estuarine systems.
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Table A7. Habitat assessment techniques that can be used to assess ecosystem restoration: WVA, WHAG, and WHAP.

Method Acronym | Output Description Software

Wetland Value WVA Models use an index on a O to 1 | WVA, a quantitative habitat-based assessment | May use HSI and HEP software if
Assessment scale. Results are measured in | method, developed for use in prioritizing models are input into the system.
Methodology Average Annual Habitat Units project proposals submitted for funding under

(Mitchell 1993)

(AAHUSs)

the Coastal Wetlands Planning, Protection,
and Restoration Act (CWPPRA). WVA quantifies
change in fish and wildlife habitat quality and
acreage that is projected as a result of a
proposed wetland enhancement project.
Results can be combined with economic data
to provide a measure of the effectiveness.

Wildlife Habitat WHAG Index between 0 and 1 is multi- | Wildlife species are grouped in guilds, then Software is available from author.
Appraisal Guide plied by the area resulting in guilds for a habitat type are put in a Charac-
(Missouri Depart- Habitat Units (HUs). Final teristic Matrix. Within each matrix charac-
ment of Conserva- Results are measured in teristic variables are used to rate the habitat
tion and U.S. Soil Average Annual Habitat Units quality. The 1983 revised guide describes
Conservation (AAHUSs). 21 upland and 7 wetland species models.
Service 1990) Models are planning and management
oriented.
Wildlife Habitat WHAP Habitat Quality measured in Purpose is to provide a qualitative assessment | Software is not available.

Appraisal
Procedures
(Frye 1995)

Habitat Units (HU) derived from
multiplying average Habitat
Quiality score (0-1) for a cover
type by the size of the areas.
Average Annual Habitat Units
(AAHU) determined by the total
number of HUs divided by the
life of the project.

of wildlife habitat. Points for component
criteria are assigned and calculated to
produce a score for 3 sections: Biological
Habitat, Significance to protected fauna and
flora, and Acquisition and Administration.
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Appendix B: Glossary

Activity

Alternative

(aka Alternative
Plan, Plan, or
Solution)

Assessment
Model

In planning studies, an activity is the smallest com-
ponent of a management measure that is typically a
nonstructural, ongoing (continuing or periodic) action
(Robinson et al. 1995).

An alternative can be composed of numerous manage-
ment measures that in turn are comprised of multiple
features or activities. Alternatives are mutually
exclusive, but management measures may or may not
be combinable with other management measures or
alternatives (Robinson et al. 1995).

Some examples of alternatives include:

Alternative 1: Plant food plots, increase wetland
acreage by 10 percent, install 10 goose nest boxes,
and build a fence around the entire site.

Alternative 2: Build a dam, inundate 10 acres of
riparian corridor, build 50 miles of supporting levee,
and remove all wetlands in the levee zone.

Alternative 3: Reduce the grazing activities on the
site by 50 percent, replant grasslands (10 acres),
install a passive irrigation system, build 10 escape
cover stands, use 5 miles of willow fascines along the
stream bank for stabilization purposes.

A simple mathematical tool that defines the rela-
tionship between ecosystem/landscape scale variables
and either functional capacity of a wetland or suit-
ability of habitat for species and communities. Habitat
Suitability Indices and Functional Capacity Indices
are examples of assessment models that the HEAT
software can be used to assess impacts/benefits of
alternatives.
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Assessment
Team
(A-Team)

Average Annual
Functional
Capacity Unit
(AAFCU)

In HGM applications, the Assessment Team (e.g., A-
Team) is an interdisciplinary group of regional and
local scientists responsible for classification of wet-
lands within a region, identification of reference
wetlands, construction of assessment models, defi-
nition of reference standards, and calibration of
assessment models (Smith et al. 1995).

In HGM applications, a quantitative result of annu-
alizing Functional Capacity Unit (FCU) gains or losses
across all years in the period of analysis.

AAFCUs = Cumulative FCUs + Number of years in the
life of the project, where:

Cumulative FCUs =

2 (T2-T)[{((AL F1 +A2 F2) / 3)} +{((A2 F1 +AL F2) / 6)}]

and where:

T1 = First Target Year time interval

T> = Second Target Year time interval

A1 = Area of available wetland assessment area at
beginning of T;

A2 = Area of available wetland assessment area at end
of T»

F1 = FCI at beginning of T,

F2 =FCl atend of T,
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Average Annual
Habitat Unit
(AAHU)

Baseline
Condition
(aka Existing
Conditions)

Blue Book

In HEP applications, a quantitative result of annual-
izing Habitat Unit (HU) gains or losses across all
years in the period of analysis.

AAHUSs = Cumulative HUs + Number of years in the
life of the project, where

Cumulative HUs =

Sum (T2-T1)[((A1 H1 +A2 H2) / 3) + (A2 H1 +A1 H) /
6)]

and where:

T1 = First Target Year time interval

T> = Second Target Year time interval

A: = Area of available habitat at beginning of T

A> = Area of available habitat at end of T>

H; = HSI at beginning of T:

H> = HSl atend of T»

In habitat/functional assessments, baseline is the
point in time before proposed changes, and is
synonymous with Target Year (TY = 0).

In the past, the U. S. Fish and Wildlife Service was
responsible for publishing documents identifying and
describing HSI models for numerous species across
the nation. Referred to as "Blue Books" in the field,
due primarily to the light blue tint of their covers,
these references fully illustrate and define habitat
relationships and limiting factor criteria for individual
species nationwide. Blue Books provide: HSI Models,
life history characteristics, SI curves, methods of
variable collection, and referential material that can
be used in the application of the HSI model in the
field. For copies of Blue Books, or a list of available
Blue Books, contact the local USFWS office.
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Calibration

Cover Type
(CT)

Ecological
Integrity

Ecosystem

The use of known (reference) data on the observed
relationship between a dependent variable and an
independent variable to estimate other values of the
independent variable from new observations of the
dependent variable.

In HEP applications, cover types are homogenous
zones of similar vegetative species, geographic simi-
larities, and physical conditions that make the area
unique. In general, cover types are defined on the
basis of species recognition and dependence.

Angermeir and Karr (1994) define this as “system
wholeness, including the presence of appropriate
species, populations, and communities and the
occurrence of ecological process at appropriate rates
and scales as well as the environmental conditions
that support these taxa” as cited in Dale and Beyeler
(2001) on page 3.

An ecosystem is a biotic community, together with its
physical environment, considered as an integrated
unit. Implied within this definition is the concept of a
structural and functional whole, unified through life
processes. Ecosystems are hierarchical, and can be
viewed as nested sets of open systems in which
physical, chemical, and biological processes form
interactive subsystems. Some ecosystems are micro-
scopic, and the largest comprises the biosphere.
Ecosystem restoration can be directed at different-
sized ecosystems within the nested set, and many
encompass multi-states, more localized watersheds,
or a smaller complex of aquatic habitat.
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Ecosystem
Functions

Ecosystem
Integrity

Ecosystem functions are the dynamic attributes

of ecosystems, including interactions among
organisms and interactions between organisms

and their environment (Society for Ecological
Restoration International (SERI) 2004). Some
restoration ecologists limit the use of the term
"ecosystem functions” to those dynamic attributes
which most directly affect metabolism, principally the
sequestering and transformation of energy, nutrients,
and moisture. Examples are carbon fixation by photo-
synthesis, trophic interactions, decomposition, and
mineral nutrient cycling. When ecosystem functions
are strictly defined in this manner, other dynamic
attributes are distinguished as "ecosystem processes"
such as substrate stabilization, microclimatic control,
differentiation of habitat for specialized species,
pollination, and seed dispersal. Functioning at larger
spatial scales is generally conceived in more general
terms, such as the long-term retention of nutrients
and moisture and overall ecosystem sustainability.

The state or condition of an ecosystem that displays
the biodiversity characteristic of the reference, such as
species composition and community structure, and is
fully capable of sustaining normal ecosystem
functioning (SERI 2004). These characteristics are
often defined in terms such as health, biodiversity,
stability, sustainability, naturalness, wildness, and
beauty.
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Equivalent
Optimal Area
(EOCA)

Evaluation
Team
(E-Team)

Existing
Condition

Feature

The concept of equivalent optimal area (EOA) is used
in HEP applications where the composition of the
landscape, in relation to providing life requisite habi-
tat, is an important consideration. An EOA is used to
weight the value of the LRSI score to compensate for
this inter-relationship. For example, for optimal wood
duck habitat conditions, at least 20 percent of an area
should be composed of cover types providing brood-
cover habitat (a life requisite). If an area has less than
20 percent in this habitat, the suitability is adjusted
downward.

In planning studies, the Evaluation Team (e.g.,
E-Team) is an interdisciplinary group of regional and
local scientists responsible for determining significant
resources, identifying reference sites, constructing
assessment models, defining reference standards, and
calibrating assessment models. In some instances the
E-Team is also referred to as the Ecosystem
Assessment Team.

Also referred to as the “Baseline Condition,” the
existing condition is the point in time before proposed
changes, and is designated as Target Year TY =0 in
HEP and HGM applications.

In planning studies, a feature is the smallest com-
ponent of a management measure that is typically a
structural element requiring construction (Robinson
et al. 1995).
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Field Data

Functional
Assessment

Functional
Capacity

Functional
Capacity Index
Model

(FCI)

In HEP and HGM applications, this information is
collected on various parameters (i.e., variables) in the
field, and from aerial photos, following defined, well-
documented methodology. An example is the mea-
surement of percent herbaceous cover, over 10 quad-
rants, within a riparian forest cover type. The values
recorded are each considered “field data.” Means of
variables are applied to derive suitability indices
and/or functional capacity indices.

In HGM applications, a functional assessment is the
process by which the capacity of a wetland to perform
a function is measured. This approach measures
capacity using an assessment model to determine an
FCI (Smith et al. 1995).

The magnitude to which an area of wetland performs
a function. Functional capacity is dictated by attri-
butes of the wetland ecosystem and the surrounding
landscape and interaction between the two (Smith et
al. 1995).

In HGM applications, the FCI model is an index of the
capacity of a wetland to perform a function relative to
other wetlands from a regional wetland subclass in a
reference domain (Smith et al. 1995). The ideal goal of
a Functional Capacity Index (FCI) model is to quan-
tify and produce an index that reflects functional
capacity at the site. The results of an FCI analysis can
be quantified on the basis of a standard 0-1.0 scale,
where 0.00 represents low functional capacity for the
wetland, and 1.0 represents high functional capacity
for the wetland. An FCI model can be defined in
words, or mathematical equations, that clearly
describe the rules and assumptions necessary to
combine functional capacity indices in a meaningful
manner for the wetland. For example:
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FCI = (VSI V1*VSI V) / 4,

where:
VSI V:is the Variable Subindex (VSI) for variable 1;

VSI V; is the VSI for variable 2

Functional In HGM applications, a quantitative environmental
Capacity Unit assessment value considered the biological currency
(FCU) in HGM (Smith et al. 1995). Functional Capacity Units

(FCUs) are calculated by multiplying the area of avail-
able wetland (quantity) by the quality of the wetland
based on functionality. Quality is determined by mea-
suring limiting factors describing wetland function,
and is represented by values derived from Functional
Capacity Indices (FClIs):

FCU = AREA (acres) X FCI

Changes in FCUs represent potential impacts or
improvements of proposed actions.

Future Factor In the HEAT software modules, a Future Factor (FF)

(FF) is a unit of quality change that is used to define the
anticipated changes in mean field data, by target year,
on a variable-per-cover type basis, rather than on a
species-by-species basis. FF values are multiplicative
factors (e.g., 1, 1.5, 0.5, etc.) directly multiplied
against the mean baseline condition, which allows
evaluation teams the opportunity to forecast changes
over time on the site or project. For example, a team
might envision a 50-percent increase in height of
grass in the grassland cover types between TYO and
TY1 — this expected future trend is considered a
Future Factor in the HEAT modules.

Goal In planning studies, a goal is defined as the end or
final purpose. Goals provide the reason for a study
rather than a reason to formulate alternative plans
(Yoe and Orth 1996).
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Guild

Habitat
Assessment

Habitat
Suitability
Index Model
(HSI)

A group of functionally similar species with compar-
able habitat requirements whose members interact
strongly with one another, but weakly with the
remainder of the community. Often a species HSI
model is selected to represent changes (impacts) to a
guild.

In HEP applications, a habitat assessment is the
process by which the suitability of a site to provide
habitat for a community or species is measured. This
approach measures habitat suitability using an
assessment model to determine an HSI.

In HEP applications, a Habitat Suitability Index (HSI)
model is a quantitative estimate of habitat conditions
for an evaluation species or community. The ideal
goal of an HSI model is to quantify and produce an
index that reflects carrying capacity at the site. The
results of an HSI analysis can be quantified on the
basis of a standard 0-1.0 scale, where 0.00 represents
low quality habitat for the species/community and 1.0
represents high quality habitat for the species/
community. An HSI model can be defined in words,
or mathematical equations that clearly describe the
rules and assumptions necessary to combine
suitability indices in a meaningful manner for the
species.

For example:
HSI=(SIV1*SIV2) /4

where:
SI V:is the Sl for variable 1;
SI V2is the Sl for variable 2.
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Habitat Unit
(HU)

Hydro-
geomorphic
Wetland Class

Life Requisite
Suitability
Index

(LRSI)

Limiting Factor

In HEP applications, a quantitative environmental
assessment value, considered the biological currency
in HEP. Habitat Units (HUSs) are calculated by multi-
plying the area of available habitat (quantity) by the
quality of the habitat for each species or community.
Quality is determined by measuring limiting factors
for the species (or community), and is represented by
values derived from Habitat Suitability Indices
(HSIs).

HU = AREA (acres) X HSI.

Changes in HUs represent potential impacts or
improvements of proposed actions.

The highest level in the hydrogeomorphic wetland
classification (Smith et al. 1995).

In HEP applications, a Life Requisite Suitability Index
(LRSI) is a mathematical equation that reflects a
species’ or community’s sensitivity to a change in a
limiting life requisite component within the habitat
type. In HEP, LRSIs are depicted using scatter plots
and bar charts (i.e., life requisite suitability curves).
The LRSI value (Y axis) ranges on a scale from 0.0 to
1.0, where an LRSI = 0.0 means the factor is
extremely limiting and an LRSI = 1.0 means the factor
is in abundance (not limiting) in most instances.

In HEP and HGM applications, a variable whose
presence/absence directly restrains the existence of a
species or community in a habitat. A deficiency of the
limiting factor can reduce the quality of the habitat for
the species or community, while an abundance of the
limiting factor can indicate an optimum quality of
habitat for the same species or community.
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Management
Measure

Measure

Multiple
Formula Model
(MM) (aka Life
Requisite
Model)

No Action Plan
(aka No Action
Alternative or
Without-Project
Condition)

In planning studies, management measures are the
components of a plan that may or may not be separa-
ble actions that can be taken to affect environmental
variables and produce environmental outputs. A
management measure is typically made up of one or
more features or activities at a particular site
(Robinson et al. 1995).

In HEP and HGM applications, this is the act of
physically sampling variables such as height, distance,
percent, etc., and the methodology followed to gather
variable information (i.e., see “Sampling Method”
below).

In HEP applications, there are two types of HSI
models, the Single Formula Model (SM) (refer to the
definition below) and the Multiple Formula Model
(MM). In this case a multiple formula model is, as one
would expect, a model that uses more than one
formula to assess the suitability of the habitat for a
species or a community. If a species/community is
limited by the existence of more than one life requisite
(food, cover, water, etc.), and the quality of the site is
dependent on a minimal level of each life requisite,
then the model is considered an MM model. In order
to calculate the HSI for any MM, one must derive the
value of a Life Requisite Suitability Index (LRSI) (see
definition below) for each life requisite in the model —
a process requiring the calculation of multiple LRSI
formulas. This Multiple Formula processing has led to
the name “Multiple Formula Model” in HEP.

Also referred to as the without-project condition, the
No Action Plan describes the project area’s future if
no Federal action is taken to solve the problem(s) at
hand. Every alternative is compared to the same
without-project condition (Yoe and Orth 1996).
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Objective

Partial Wetland
Assessment
Area (PWAA)

Plan

(aka Alternative,
Alternative Plan,
or Solution)

Project Area

Reference
Domain

Reference
Sites

An objective is a statement of the intended purposes
of the planning process; it is a statement of what an
alternative plan should try to achieve. More specific
than goals, a set of objectives will effectively con-
stitute the mission statement of the Federal/
non-Federal planning partnership. A planning
objective is developed to capture the desired changes
between the without- and with-project conditions that
when developed correctly identify effect, subject,
location, timing, and duration (Yoe and Orth 1996).

In HGM applications, a homogenous zone of similar
vegetative species, geographic similarities and
physical conditions that make the area unique. In
general, PWAAs are defined on the basis of species
recognition and dependence, soils types and
topography (Smith et al. 1995).

A set of one or more management measures
functioning together to address one or more planning
objectives (Yoe and Orth 1996). Plans are evaluated at
the site level with both HEP, HGM or other
assessment techniques and CEA/ICA in restoration
studies (Robinson et al. 1995).

The area that encompasses all activities related to an
ongoing or proposed project.

The geographic area from which reference wetlands
are selected. A reference domain may, or may not,
include the entire geographic area in which a regional
wetland subclass occurs (Smith et al. 1995).

In HEP applications, these sites encompass the
variability of all conditions within the region.
Reference sites are used to establish the range of
conditions for construction and calibration of HSIs
and establish reference standards.



ERDC/EL SR-12-1

318

Reference
Standard Sites

Reference
Standard
Wetlands

Reference
Wetlands

Regional
Wetland
Subclass

Relative Area
(RA)

In HEP applications, these sites represent the highest
level of habitat suitability or function found within the
region for a given species or community.

In HGM applications, reference standard wetlands are
conditions exhibited by a group of reference wetlands
that correspond to the highest level of functional
capacity (highest, sustainable level of functioning)
across the suite of functions performed by the

regional wetland subclass. The highest level of
functional capacity is assigned an index value of 1.0 by
definition (Smith et al. 1995).

In HGM applications, wetland sites that encompass
the variability of a regional wetland subclass in a
reference domain. Reference wetlands are used to
establish the range of conditions for construction and
calibration of functional indices and establish
reference standards (Smith et al. 1995).

In HGM applications, wetlands within a region that
are similar based on hydrogeomorphic classification
factors. More than one regional wetland subclass may
be identified within each hydrogeomorphic wetland
class, depending on the diversity of wetlands in a
region and the assessment objectives (Smith et al.
1995).

In HGM, the relative area is a mathematical process
used to “weight” the various applicable cover types on
the basis of quantity. To derive the relative area of a
model’'s PWAA, the following equation can be utilized:

Relative Area = Partial Wetland Assessment Area
Total Area
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Sampling
Method

Scale

where:

Partial Wetland Assessment Area = only those acres
assigned to the cover type of interest

Total Area = the sum of the acres associated with the
Model.

In HEP and HGM applications, this is the mode/
protocol followed to collect and gather field data. It is
important to document the relevant criteria limiting
the collection methodology. For example, the time of
data collection, the type of techniques used, and the
details of gathering this data should be documented
as much as possible. An example of a sampling
method would be:

Between March and April, run five random 50-m
transects through the relevant cover types. Every 10-
m along the transect, place a 10-m2 quadrant on the
right side of the transect tape and record the percent
herbaceous cover within the quadrant. Average the
results per transect.

(1) In some geographical methodologies, scale is the
defined size of the image in terms of miles per inch,
feet per inch, or pixels per acre; (2) scale can also
refer to different “sizes” of plans (Yoe and Orth 1996);
or (3) variations of a management measure in cost
analyses. Scales are mutually exclusive, and therefore
a plan or alternative may only contain one scale of a
given management measure (Robinson et al. 1995).
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Single Formula In habitat/functional assessments, two potential types

Model of models are selected to assess change at a site — the

(SM) Single Formula Model and the Multiple Formula
Model (refer to the definition above). In this instance,
an HSI model (or an FCI model in HGM) is based on
the existence of a single life requisite requirement (or
single wetland function requirement in HGM), and a
single formula is used to depict the relationship
between quality and carrying capacity (or functional
capacity in HGM) for the site.

Site The location upon which the project manager will take
action, evaluate alternatives, and focus cost analysis
(Robinson et al. 1995).

Solution A solution is a way to achieve all or part of one or

(aka Alternative, more planning objectives (Yoe and Orth 1996).
Alternative Plan,
or Plan)

Spreadsheet A type of computer file or page that allows the organi-
zation of data (alpha-numeric information) in a
tabular format. Spreadsheets are often used to
complete accounting/economic exercises.

Suitability Index In HEP applications, an Sl is a mathematical equation

(SN that reflects a species' or community’s sensitivity to a
change in a limiting factor (i.e., variable) within the
habitat type. In HEP, Sls are depicted using scatter
plots and bar charts (i.e., suitability curves). The Sl
value (Y-axis) ranges on a scale from 0.0 to 1.0, where
an SI = 0.0 means the factor is extremely limiting,
and an SI = 1.0 means the factor is in abundance (not
limiting) for the species/community (in most
instances).
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Target Year
(TY)

Trade-offs
(TOs)

Validation

In HEP and HGM applications, TY is a unit of time
measurement that allows the project manager to
anticipate and direct significant changes (in area or
guality) within the project (or site). As a rule, the
baseline TY is always TY = 0, where the baseline year
is defined as a point in time before proposed changes
would be implemented. As a second rule, there must
alwaysbea TY =1,andaTY = Xo. TY1is the first year
land- and water-use conditions are expected to
deviate from baseline conditions. TYx. designates the
ending target year. A new target year must be
assigned for each year the project manager intends to
develop or evaluate change within the site or project.
The habitat conditions (quality and quantity)
described for each TY are the expected conditions at
the end of that year. It is important to maintain the
same target years in both the environmental and
economic analyses.

Trade-offs are used to adjust the model outputs by
considering human values. There are no right or
proper answers, only acceptable ones. If trade-offs are
used, outputs are no longer directly related to
optimum habitat or wetland function (Robinson et al.
1995).

Establishing by objective, yet independent, evidence
that the model specifications conform to needs and
intended use(s). The validation process questions
whether the model is an accurate representation of
the system based on independent data not used to
develop the model in the first place. Validation can
encompass all of the information that can be verified,
as well as all of the things that cannot — i.e., all of the
information that the model designers might never
have anticipated you might want or expect the
product to do.



ERDC/EL SR-12-1

322

Variable

Variable
Subindex
(VSh)

For purposes of this effort, validation refers to
independent data collections (bird surveys, water
quality surveys, etc.) that can be compared to the
model outcomes to determine whether the model is
capturing the essence of the ecosystem’s functionality.

A measurable parameter that can be quantitatively
described, with some degree of repeatability, using
standard field sampling and mapping techniques.
Often, the variable is a limiting factor for a wetland’s
functional capacity used in the development of VSI
curves and measured in the field (or from aerial
photos) by personnel, to fulfill the requirements of
field data collection in a HEP or HGM application.
Some examples of variables include: height of grass,
percent canopy cover, distance to water, number of
snags, and average annual water temperature.

In HGM applications, this index is a mathematical
equation that reflects a wetland function’s sensitivity
to a change in a limiting factor (i.e., variable) within
the PWAA that is compared to the reference standards
of a regional wetland subclass in a reference domain
(Smith et al. 1995). In HGM, VSiIs are depicted using
scatter plots and bar charts (i.e., functional capacity
curves). The VSI value (Y-axis) ranges on a scale from
0.0 to 1.0, where a VSI = 0.0 represents a variable
that is extremely limiting and a VSI = 1.0 represents a
variable in abundance (not limiting) for the wetland.
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Verification

Wetland
Assessment
Area (WAA)

Wetland
Functions

Without-Project
Condition
(WOP)

(aka No Action
Plan or No
Action
Alternative)

With-Project
Condition
(WP)

Model verification refers to a process by which the
development team confirms by examination and/or
provision of objective evidence that specified require-
ments of the model have been fulfilled with the
intention of assuring that the model performs (Or
behaves) as it was intended.

Sites deemed to be highly functional wetlands accord-
ing to experts, should produce high HSI scores. Sites
deemed dysfunctional (by the experts) should produce
low HSI scores.

The wetland area to which results of an HGM assess-
ment are applied (Smith et al. 1995).

The normal activities or actions that occur in wetland
ecosystems. Wetland functions result directly from
the characteristics of a wetland ecosystem, the sur-
rounding landscape and the interaction between the
two (Smith et al. 1995).

Often confused with the terms “Baseline Condition”
and “Existing Condition,” the Without-Project
Condition is the expected condition of the site without
implementation of an alternative over the life of the
project, and is also referred to as the “No Action Plan”
in traditional planning studies (Yoe and Orth 1996;
U.S. Army Corps of Engineers (USACE) 2000).

In planning studies, this term is used to characterize
the condition of the site after an alternative is imple-
mented (Yoe and Orth 1996; USACE 2000).
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Appendix C: Notation

AAFCU
AAHU
A-Team
CT
EMRRP

EOA
ERDC-EL

E-Team
EXHEP
EXHGM

FCI
FCU
FF
GIS
HEAT
HEP
HGM
HSI
HU
LRSI
NEPA
NRCS
PWAA
RA

Average Annual Functional Capacity Unit
Average Annual Habitat Unit
Assessment Team in HGM Applications

Cover Type

USACE’s Ecosystem Management and Restoration

Research Program
Equivalent Optimal Area

U.S. Army Engineer Research and Development
Center, Environmental Laboratory

Evaluation Team
EXpert Habitat Evaluation Procedures Module

EXpert Hydrogeomorphic Approach to Wetland
Assessments Module

Functional Capacity Index

Functional Capacity Unit

Future Factor

Geographic Information Systems

Habitat Evaluation and Assessment Tools
Habitat Evaluation Procedures
Hydrogeomorphic Assessment of Wetlands
Habitat Suitability Index

Habitat Unit

Life Requisite Suitability Index

National Environmental Policy Act
Natural Resources Conservation Service
Partial Wetland Assessment Area

Relative Area
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Sl

SM
SWWRP
TO

TY
USACE
USEPA
USFWS
VGA
VSI
WAA
WOP
WP
WRAP

Suitability Index

Single Formula Model

System-Wide Water Resources Program
Trade-Off

Target Year

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

Video Graphics Adapter

Variable Subindex

Wetland Assessment Area
Without-Project Conditions
With-Project Conditions

Wetlands Regulatory Assistance Program, USACE
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Appendix D: Suggested Variable Naming
Conventions

In the HEAT software, index model components, (i.e., models, functions,
life requisites, cover types, PWAAs, and variables) are assigned Identi-
fication Codes in the setup process that are then carried forward into the
association, analysis, and report interfaces of the program. These codes
are limited to just 10 characters, and in most instances, the software sorts
pull-down menus and report tables alphabetically based on these codes. It
is therefore in the user’s best interest to develop codes for these com-
ponents in a thoughtful manner — an intuitive strategy that keeps the user
organized, and facilitates efficient use of the software (i.e., a well-thought-
out naming convention will save time and convey the results effectively).
Over the course of using the software for the last 15 years, the authors have
developed a component-naming protocol that seems to work well. Here
are some suggestions.

Remember, the constraints in naming the parameters are:

1. They must be 10 characters or less.
No spaces are allowed (but the underline character can be used to force a
space).

3. Numbers are allowed.

4. Special characters (i.e., -,+,/,etc.) are not allowed.

The strategy is fairly straightforward, but changes slightly across com-
ponents. The goal is to give a code to the component that is instantly
recognizable. Strategies are described below along with numerous
examples that have worked in the authors’ applications. Users can make
use of this information as they choose — there are no requirements to
adopt these strategies in the software. In other words, users can choose to
develop their own naming conventions and ignore these suggestions. The
key to success is simplicity — make the names and codes work for you.
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Suggestion #1: Coding HSI Models

The key to naming HSI models is to focus on the community or species
and make the code as intuitive as possible. To begin, write out the full
name of the species or community. Strip away everything but the most
descriptive nouns. Remove the spaces between these words. Then shorten
the nouns (by removing vowels and duplicated letters).

1st Example:

e Model Name: Slider Turtle

e Keep Descriptive Nouns: SLIDER TURTLE

e Remove Spaces: SLIDERTURTLE

e Shorten the Nouns: SLIDTURTLE (10 characters)
2nd Example:

e Model Name: Forest Floodplain Community
e Keep Descriptive Nouns: FOREST FLOODPLAIN

e Remove Spaces: FORESTFLOODPLAIN

e Shorten the Nouns: FORFLOOD (8 characters)
3rd Example:

e Model Name: Gravel Bar Mussel Community
e Keep Descriptive Nouns: GRAVEL BAR MUSSEL

e Remove Spaces: GRAVELBARMUSSEL

e Shorten the Nouns: GRVBMUSSEL (10 characters)

Suggestion #2: Naming FCI Functions

The same approach described above in Suggestion #1 can be applied to
develop codes for functions. However, HGM developers often number the
functions in their models, and then refer to these indices by number rather
than by function name. It is therefore useful to include the function num-
ber in the naming convention. Because the software couples the Function
Name and Function Identification Codes in all pull-down menus, it
is only necessary to insert numbers into the Function Name cells
provided. These numbers should be inserted into the beginning of each
Function Name, so that the software sorts by function number when
presenting information.
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Simply write out the full name of the function and insert the function
number into the description. One word of caution — be sure to insert a zero
in front of single digits, or the system will sort double digits inside single
digits—1, 10, 11, 2, 3, 4, etc. Up to 100 characters are allowed (but spaces
count), and special characters can be used (i.e., colons).

1st Example:

e Function Name: Maintain Characteristic Water Level
Regime (Function #1)

e New Function Name: Fxn O1: Maintain Characteristic
Water Level Regime (51
characters)

2nd Example:

e Function Name: Maintain Characteristic Animal
Communities (Function #15)

e New Function Name: Fxn 15: Maintain Characteristic
Animal Communities

3rd Example:

e Function Name: Maintain Characteristic Biogeochemical
Processes (Function #7)

e New Function Name: Fxn O7: Maintain Characteristic

Biogeochemical Processes

Suggestion #3: Creating Cover Type (or PWAAs) Codes

The key to developing cover type (or PWAA) codes is to leave enough room
in the codes to “capture” the future conditions of the site. For every forest
today, there could be a potential newly developed forest tomorrow (i.e., a
plot of land that is restored through some action to forest under the with-
project alternative). Therefore it is important to name and pair these
before and after scenarios in an easily recognizable code set.
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1st Example:

e Cover Type Name: Floodplain Forest

e Code: FOREST (6 characters)

e Cover Type Name: Newly Restored Floodplain Forest
e Code: NEWFOREST (9 characters)
2nd Example:

e Cover Type Name: Salt Marsh

e Code: SALTMARSH (9 characters)

e Cover Type Name: Newly Restored Salt Marsh

e Code: NEWSALTMSH (10 characters)
3rdExample:

¢ PWAA Name: Bunchgrass and Pine Savanna

e Code: BUNCHPINE (9 characters)

e PWAA Name: Newly Restored Salt Marsh

e Code: NEWBUNCH (8 characters)

Suggestion #4: Creating Life Requisites Codes

HSI models often use similar naming conventions across models to
describe life requisites (i.e., Cover, Reproduction, Food, etc.). It is there-
fore suggested that the name of the species or community be included in
the codes for life requisites. The authors suggest writing out the life
requisite in its entirety. Strip away everything but the key nouns and verbs.
Insert the name of the species or community into the front of this descrip-
tion. Remove the spaces between these words. Shorten the species/
community name to fewer than three characters (remove vowels and most
of the consonants). Then shorten the remaining nouns (by removing
vowels and duplicated letters).
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1st Example:

Life Requisite Name:
Insert Species/Community:

Keep Nouns and Verbs:
Remove Spaces:

Shorten Species/Community:
Shorten the Nouns:

2nd Example:

Life Requisite Name:
Insert Species/Community:

Keep Nouns and Verbs:
Remove Spaces:

Shorten Species/Community:
Shorten the Nouns:

3rd Example:

Life Requisite Name:
Insert Species/Community:

Keep Nouns and Verbs:
Remove Spaces:

Shorten Species/Community:
Shorten the Nouns:

Food/Cover Component (Slider Turtle)

SLIDER TURTLE FOOD COVER
COMPONENT

SLIDER TURTLE FOOD COVER

SLIDERTURTLEFOODCOVER

SLTFOODCOVER

SLTFOODCOV (10 characters)

Water Component (Slider Turtle)

SLIDER TURTLE WATER
COMPONENT

SLIDER TURTLE WATER

SLIDERTURTLEFWATER

SLTWATER

SLTWATER (10 characters)

Temperature Component (Slider Turtle)

SLIDER TURTLE TEMPERATURE
COMPONENT

SLIDER TURTLE TEMPERATURE

SLIDERTURTLETEMPERATURE

SLTTEMPERATURE

SLTTEMP (10 characters)

Suggestion #5: Generating Variable Codes by Clustering Actions

Write out the component in its entirety. Strip away everything but the
nouns and verbs. Remove the spaces between these words. Reverse the
actions (i.e., put the nouns last and the activity or verbs first), and count

the number of characters remaining. Shorten the actions to fewer than five

characters (by removing vowels and duplicated letters). Then shorten the
nouns (by removing vowels and duplicated letters).
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1st Example:

e Variable Name: Percent Tree Canopy Cover

e Keep Nouns and Verbs: TREE CANOPY COVER

e Remove Spaces: TREECANOPYCOVER

e Reverse the Actions: CANOPY COVERTREE

e Shorten the Actions: CANTREE (7 characters)

2nd Example:

e Variable Name: Percent Shrub Canopy Cover

e Keep Nouns and Verbs: SHRUB CANOPY COVER

e Remove Spaces: SHRUBCANOPYCOVER

e Reverse the Actions: CANOPY COVERSHRUB

e Shorten the Actions: CANSHRUB (8 characters)

3rd Example:

e Variable Name: Percent Herbaceous Canopy Cover
e Keep Nouns and Verbs: HERBACEOUS CANOPY COVER
e Remove Spaces: HERBACEOUSCANOPYCOVER
e Reverse the Actions: CANOPY COVERHERBACEOUS
e Shorten the Actions: CANHERBACEOUS

e Shorten the Nouns: CANHERB (7 characters)

Common “actions” in index models include: height (e.g., of vegetation),
depth (e.g., of water or soils), density (e.g., of stems or perches),
presence/absence, structure (e.g., vegetative layering), types (e.g.,
categories of vegetation), and distance (e.g., to or from an item of interest).

Suggestion #6: Generating Variable Codes by Clustering Elements

Components can also be clustered based on elements (i.e., water, soils,
vegetation, landscape, etc.). In this case, the component is written out in
its entirety. Strip away everything but the nouns and verbs. Remove the
spaces between these words. Start with the elements (i.e., insert the
elements first and the measurements last), and count the number of
characters remaining. Shorten the elements to fewer than five characters
(by removing vowels and duplicated letters). Then shorten the measure-
ments (by removing vowels and duplicated letters).
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1st Example:

e Variable Name:

e Keep Nouns and Verbs:

e Remove Spaces:

e Elements First:

e Shorten the Elements:

e Shorten the Measurements:

2nd Example:

Variable Name:

Keep Nouns and Verbs:
Remove Spaces:

Elements First:

Shorten the Elements:
Shorten the Measurements:

3rd Example:

e Variable Name:

Keep Nouns and Verbs:
Remove Spaces:

Elements First:

Shorten the Elements:
Shorten the Measurements:

Canopy Structure (Number of Layers)
CANOPY STRUCTURE
CANOPYSTRUCTURE
VEGETATIONCANOPYSTRUCTURE
VEGCANOPYSTRUCTURE
VEGSTRUCT (9 characters)

Depth of Organic Matter

DEPTH ORGANIC MATTER
DEPTHORGANICMATTER
SOILDEPTHORGANICMATTER
SOILDEPTHORGANICMATTER
SOILORGDEP (10 characters)

Depth to Ground Water

DEPTH GROUND WATER
DEPTHGROUNDWATER
WATERGROUNDDEPTH
WATERGROUNDEPTH
WATERDEPTH (10 characters)

Using this approach, all of the variables that focus on soils (or water or

vegetation) will be clustered.

Suggestion #7: Generating Variable Codes by Clustering Sources

Variables can also be named based on the medium or sources from which
they are derived (i.e., field measurements, historical data, or even GIS). In
this case, write out the component in its entirety. Strip away everything
but the nouns and verbs. Remove the spaces between these words. Start
with the source (i.e., insert the elements first and the measurements last),
and count the number of characters remaining. Shorten the elements to
fewer than five characters (by removing vowels and duplicated letters).
Then shorten the measurements (by removing vowels and duplicated

letters).
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1st Example:

Variable Name:

Keep Nouns and Verbs:
Remove Spaces:
Source First:

Shorten the Source:

Shorten the Measurements:

2nd Example:

Variable Name:

Keep Nouns and Verbs:
Remove Spaces:
Source First:

Shorten the Source:

Shorten the Measurements:

3rd Example:

Variable Name:

Keep Nouns and Verbs:
Remove Spaces:
Elements First:
Shorten the Elements:

Shorten the Measurements:

Patch Size (GIS)

PATCH SIZE

PATCHSIZE

GISPATCHSIZE
GISPATCHSIZE
GISPATCHSZ (10 characters)

Water Regime (FLOW2D Water Model)
WATER REGIME

WATERREGIME
FLOW2DWATERREGIME
F2DWATERREGIME

F2DREGIME (9 characters)

Number of Perches (Field
Measurement)
NUMBER PERCHES
NUMBERPERCHES
FIELDNUMBERPERCHES
FIELDNUMBERPERCHES
FIELDPERCH (10 characters)
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Appendix E: Training Exercises

A series of interactive training exercises have been provided here to assist
users in learning and practicing the skills necessary to effectively evaluate
alternative designs using the HEAT software. Each exercise is accom-
panied by start-up datafiles that can be accessed from the training folder
under the install directory and are indicated with blue text in this guide.
Output files (i.e., MS Word documents exported from the HEAT reports)
are also supplied for use and reference (identified by yellow highlighted
text) and can be accessed from the installation CD.1

When the HEAT software package is installed, a series of tutorials are also
installed on the hard drive. The following exercises direct users to open
various datafiles within the tutorials. For convenience, all files have been
stored in the following directory:

e C:\Program Files\HEAT-Habitat Evaluation and
Assessment Tools\Datafiles\appendix e

Navigate to this subdirectory and locate the folder based on the exercise
being undertaken to find the necessary files.

Exercise 1: Project Information and Model Setup in EXHEP

The U.S. Army Corps of Engineers has undertaken a feasibility study to
develop a cost-effective restoration plan for a large parcel along Mill Creek
in southern Texas. Without action, the wetlands will in all likelihood be
drained and converted to agricultural croplands. The primary goal of the
study is to purchase and restore the agricultural croplands on the site to a
fully functioning wetland habitat while protecting and restoring the
environmental integrity and beneficial uses of the current wetland habitats
already present. The study’s objectives include:

1. Protect and enhance water quality and habitat.
2. Preserve and restore natural resources.

1 An installation CD for the Habitat Evaluation and Assessment Tools (HEAT) program can be obtained by
contacting Kelly Burks-Copes at 601-634-2290 (Kelly.A.Burks-Copes@usace.army.mil).
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3.
4.

Preserve cultural resources.
Increase open space, recreational opportunities, and greenways.

Specific performance measures include:

An

Restoration of Marsh Wren habitat to sustainable levels (i.e., 100+ acres
with at least a 0.50 HSI score).
Restoration of Slider Turtle habitat to sustainable levels (i.e., 100+ acres
with at least a 0.50 HSI score).

interagency team has been convened to participate in the study. Names

and affiliations of the team members are as follows:

Andrea Fisher and Joe Black (USACE District)

John Anderson (Harris County Forest Preserve)

Eric Brand (Natural Resources Conservation Service)
William Malone and Chris White (Texas Parks and Wildlife
Department)

Cynthia Miller (Texas State Geological Survey)

Sally Mengler (USFWS)

Ingrid East (Mill Creek Ecosystem Partnership)

Kelly Burks-Copes and Antisa Webb (ERDC Facilitators)

The team has identified several restoration alternatives. However, they
need to determine how much each alternative will cost and whether the
alternatives are biologically productive. The project area covers a total of
150 acres. Below is a table containing a breakdown of acres by cover type

(Table E1).
Table E1. Baseline cover types and acreages for the study.
Baseline
Acres
No. Code Cover Type Descriptions (TYo)
1 EMERGENT Emergent Wetlands 50
2 NEWEMERG Newly Developed Emergent Wetlands 0
3 SCRUBSHRUB Scrub-Shrub Wetlands 30
4 NEWSCRUB Newly Developed Scrub-Shrub Wetlands 0
5 AGCROP Agricultural Croplands 70
TOTAL: | 150




ERDC/EL SR-12-1 336

The team selected two HSI models, the Marsh Wren and the Slider Turtle,
to assess the restoration alternatives. Details regarding each model’s
associated cover types and variables (i.e., model components, sampling
protocols, data management, etc.) have been placed on the user’s hard
drive during installation of the software (refer to the Marsh Wren Field
Kit; Slider Turtle Field Kit workbooks). For purposes of this exercise,
the associations in these files have been simplified (i.e., not all associations
in the model documentation have been presented in the files). Nonethe-
less, use this information to set up the models in the following exercises.

1. To begin, open the Blank datafile.mdb with EXHEP (go to
C:\Program Files\HEAT-Habitat Evaluation and Assessment
Tools\Datafiles\appendix e\Exercise 1), name it something unique (say
Exercise 1.mdb), and save it to the Exercise 1 folder under the
Training Exercise subdirectory under Environmental Programs
on the hard drive. Now, document the basic premises behind the study in
the methods interface (click the Setup button under the Single
Formula Models section and double-click the 1. Enter Project
Methods option). The following information might be important to enter
into the interface:

e Model references and support documentation.

e Model modifications (if any).

e List of evaluation team members.

e Goals and objectives.

e Data management strategies.

e Evaluation strategies (including tradeoff approaches).

e Field sampling team and metadata (include locations,
assumptions, dates, etc.).

At the absolute minimum, a Project Name (i.e., Mill Creek
Ecosystem Restoration Study) and Alternative Name (i.e.,
Design 1) must be entered in the spaces provided.

2. Now set up the marsh wren model by assigning names and describe the
model in the model description interface (double-click the 2. Enter
Model Descriptions option). Hint - look in the MS Excel “field kits” for
the Methods worksheet to see details.

3. Define the cover types in the study area in the cover type interface (double-
click the 3. Define Cover Types and Baseline Acres option).
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Hint - look in the MS Excel “fieldkits” for the “Cover Types” worksheet to
see details.

Now enter the variables (double-click the 4. Define Variables option).
Hint - look in the MS Excel “fieldkits” for the “Variables” worksheet to see
details.

Repeat the process for the second model (Slider Turtle). Don’t forget the
extra step (i.e., entering the life requisites). Click on the Setup button
under the Multiple Formula Models section and systematically go
through the last four options:

e Enter Model Descriptions

e Enter Life Requisite Descriptions

e Define Cover Types and Baseline Acres

e Define Variables
Note: It is not mandatory for the first option (1. Enter Project
Methods) to be completed — EXHEP assumes the same overriding
approach entered earlier in the marsh wren exercise is still applicable
here. Hint - look in the MS Excel “fieldkits” for the “. . . Life Requisites”
tab for details on Step 3.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

Methods and Assumptions.

Model List — Single Formula Models.
Model List — Multiple Formula Models.
Life Requisite List.

Cover Types and Baseline (TY O) Acres.

Variables List.

The files on the disk are not formatted as they might appear in EXHEP
(the actual EXHEP reports were exported to MS Word for purposes of
distribution), but the information contained within is accurate.
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Exercise 2: Single Formula Model Association and HSI Formula
Writing in EXHEP

For users who need help writing formulas in EXHEP. three helpful tools
are provided in the software to make the process easier. The first tool is
called a “Cheat Sheet.” Just click on the &l Help button at the top of the
Model Association screen (under Run, 2. Associate Parameters) to
view this screen:

[x]|

Mathematical Dperators Special Operators

Symbol MName Function Symbol Mame Function
+ Flug Addition () Parentheses | Groups equation elements
Minus Subtraction [1 Brackets Defines equation element as a vanable
Agterisk Multiplication {1 Braces Defines MIM and Mae< functions

Fanward Slazh Division 3 Amperzand | Enables multiple elemants in a MIM or
M, function

Carat Exponent

Sample equations with various syntax: I

1| [MIN{IVART] & MARZ]}

ﬂ [((3 = [ [WVAR7] = [VAR3] ] "0.5 ) + [VAR1] ] / 4

ﬂ [MIN {[¥AR2] & [VAR3] &_[vARD]} + MAX { ([ [VAR2] - [VAR1]] "0.5) & [YAR7]

General Rules:
u Every open parenthesiz, bracket or brace MUST have a comesponding closing parenthesis, bracket or brace.
n Extra spaces in the equations are automatically stipped out. Feel free to use them to improve organization.

u Al variables MUST be enclozed witkin brackets. Each variable iz enclozed withit itz own brackets.

n The special words "MIN" and "MAR" must ALWAYS be followed by an open brace "
Of cowrse, a cloging brace "'} is required and iz placed at the end of the MIN/AMAR function,

u Mested MIM and MAx functions are MOT allowed. See eguation 3 above for an example of the proper MIMN/MAX uzage.

The HSI formulas for the Marsh Wren HSI model can be written using
these syntax rules.
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Marsh Wren (single formula model)

IndeXmarsHWREN = [(Vl XVa X V3) 1/3] XVa

Where:
V1 = Dominant Vegetative Type (TYPGROWFRM)
V2 = Emergent Canopy Cover (CANEMERG)
V3 = Water Depth (DEPTHWATER)
V4 = Woody Canopy Cover (CANWOODG)

Follow the syntax rules to enter the formula into the software (correct
formula can be found on the next page).

The Marsh Wren’s HSI formula =
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Correct answer:

((TYPGROWFRM]*[CANEMERG]*[DEPTHWATER])"(1/3))*[CANWOODG6]

The formula can now be entered into the software.

w

9.

To begin, open the training datafile entitled Exercise 2.mdb and click on
the Run button under the Single Formula Models section of the
primary interface.

Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

Now double-click on the second option (2. Associate Parameters).
Click on the Cover Type drop-down box, and choose EMERGENT from
the pull-down list.

Click once on the HSI Model Formula input box and assure that the
cursor is to the immediate right of the “1*” placeholder.

Now move the cursor to the floating Variables Available keypad and
scroll down through the list of variables. Single-click on the variables
TYPGROWFRM, CANEMERG, DEPTHWATER, and finally
CANWOODSG.

Systematically place the cursor between each of the variable codes in the
HSI Model Formula input box, and insert an operator (refer to the
manual for these) using either the operator keys on the floating keypad, or
type them in using the keys on the keyboard (look to the box above to
check input).

Put the cursor between this first variable and the “1*” and backspace twice
or put the cursor immediately before the “1*” and hit the Delete button on
the floating keypad.

Click on the Equation Check button immediately to the right of the HSI
Model Formula input box to check work.

10. Remove any phantom records if they exist.

Now duplicate the formula for all the cover types associated with the
model.

To begin, click on the cover type drop-down box, and choose
NEWEMERG.

Click on the Back Record button, click on the Copy button, click on the
Forward Record button, and click on the Paste button.
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Click on the cover type drop-down box, and choose NEWSCRUB and
click on the Paste button once again.

Click on the cover type drop-down box, and choose SCRUBSHRUB and
click on the Paste button one last time.

Remove any phantom records if they exist.

By now you should have four records — one for each cover type in the
model (Table E2).

Table E2. Record list for Exercise 2 after formula entry.

Record

Count Model Cover Type HSI Formula
1 MARSHWREN EMERGENT (([TYPGROWFRM]*[CANEMERG]*[DEPTHWATER])"(1/3))*[CANWOODG&]
2 MARSHWREN NEWEMERG (([TYPGROWFRM]*[CANEMERG]* [DEPTHWATER])"(1/3))*[CANWOODG]
3 MARSHWREN NEWSCRUB ((ITYPGROWFRM]*[CANEMERG]*[DEPTHWATER])"(1/3))*[CANWOODG]
4 MARSHWREN SCRUBSHRUB (([TYPGROWFRM]*[CANEMERG]*[DEPTHWATER])*(1/3))*[CANWOODG6]

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

Formulas — Single Formula Models

Associations — Single Formula Models
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Exercise 3: Multiple Formula Model Association and LRSI/HSI
Formula Writing in EXHEP

For users who need help writing formulas in EXHEP, three helpful tools
are provided in the software to make the process easier. The first tool is
called a “Cheat Sheet.” Just click on the &l Help button at the top of the
Model Association screen (under Run, 2. Associate Parameters) to
view this screen:

[x]|

Mathematical Dperators Special Operators

Symbol MName Function Symbol Mame Function
+ Flug Addition () Parentheses | Groups equation elements
Minus Subtraction [1 Brackets Defines equation element as a vanable
Agterisk Multiplication {1 Braces Defines MIM and Mae< functions

Fanward Slazh Division 3 Amperzand | Enables multiple elemants in a MIM or
M, function

Carat Exponent

Sample equations with various syntax: I

1| [MIN{IVART] & MARZ]}

ﬂ [((3 = [ [WVAR7] = [VAR3] ] "0.5 ) + [VAR1] ] / 4

ﬂ [MIN {[¥AR2] & [VAR3] &_[vARD]} + MAX { ([ [VAR2] - [VAR1]] "0.5) & [YAR7]

] =) e bt skt rsce MUST have  orespondingdsig paenibess, okt or e
S oces e Savene e Srareely Srppe T Fes e e e o e e
Sl e ST o e s tracton Each v ke e 1= e |

n The special words "MIN" and "MAR" must ALWAYS be followed by an open brace "
Of cowrse, a cloging brace "'} is required and iz placed at the end of the MIN/AMAR function,

u Mested MIM and MAx functions are MOT allowed. See eguation 3 above for an example of the proper MIMN/MAX uzage.

The HSI and LRSI formulas for the Slider Turtle HSI model can be written
using these syntax rules.
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Slider Turtle (multiple formula model)
IndexsuiprurtLe = Minimum of LRSIstroopcvr OF LRSIstremp Or LRSIstwarer

Where:
LRSIstroopcvr= VcaNSUBMERG
LRSIstremp = VTEMPWATER
LRSIstwarer = Minimum of Vverocity OF VDepTHWATER OF VREGIMEWATR

Follow the syntax rules to enter the formula into the software (correct
formula can be found on the next page).

The Slider Turtle HSI formula =

The Slider Turtle’s STFOODCVR LRSI formula =

The Slider Turtle’s STTEMP LRSI formula =

The Slider Turtle’s STWATER LRSI formula =




ERDC/EL SR-12-1

344

Correct answers:

HSIsuibturTLE MIN {[STFOODCVR] & [STTEMP] & [STWATER]}

And

LRSIroopcvr
LRSIstreEmP

LRSIstwarer

[CANSUBMERG]
[TEMPWATER]
MIN {[VELOCITY] & [DEPTHWATER] & [REGIMEWATR]}

The formula can now be entered into the software.

1. To begin, open the training datafile entitled Exercise 3.mdb and click on
the Run button under the Multiple Formula Models section of the
primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

3. Now double-click on the second option (2. Associate Parameters).

Chapter 5 (Applying EXHEP) provides some good illustrations of the
process about to be undertaken, so users might want to turn to the section
on associating models now. Also, there are many approaches to associating
models in the software — Chapter 5 focuses on completing one record at a
time. Users comfortable with that approach are encouraged to use it! A
different approach will be presented here — one that focuses on populating
the specific fields in the records rather than Chapter 5’s approach. First,
placeholders will be created for all the LRSI-cover type combinations in
the model.

1. Click on the Life Requisite drop-down box, and choose STFOODCVR,;
click on the Cover Type drop-down box and choose EMERGENT from
the pull-down list.

2. There are many ways to approach the duplication of these associations.
One approach is to systematically pull down the other three cover types
associated with the model for this life requisite (i.e., NEWEMERG,
NEWSCRUB, and SCRUBSHRUB), then choose each of the remaining
life requisites (STTEMP and STWATER) and repeat the process.

3. Remove any phantom records if they exist.
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By now there should be 12 records — one for each LRSI-cover type
combination. It is time to put the individual LRSI formulas into each of
these records. There are four records per LRSI (four cover types % three
LRSIs) (Table E3).

Table E3. Record list for Exercise 3 prior to formula entry.

Record Count Life Requisite Cover Type HSI Formula LRSI Formula
1 [STFOODCVR] EMERGENT gles gles
2 [STFOODCVR] NEWEMERG gles gles
3 [STFOODCVR] NEWSCRUB gles gles
4 [STFOODCVR] SCRUBSHRUB gles gles
5 [STTEMP] EMERGENT gles gles
6 [STTEMP] NEWEMERG gles gles
7 [STTEMP] NEWSCRUB gles gles
8 [STTEMP] SCRUBSHRUB gles gles
9 [STWATER] EMERGENT iles iles
10 [STWATER] NEWEMERG iles iles
11 [STWATER] NEWSCRUB il il
12 [STWATER] SCRUBSHRUB iles iles

Now it is time to enter the HSI formula into each of these records. The
same HSI formula must be used for each LRSI, so the process is fairly
simple.

1. Go back to the first record (use the forward/back arrows), left-click once
on the HSI Model Formula input box, and assure that the cursor is to
the immediate right of the “1*” placeholder.

2. Now move the cursor to the floating LR Codes Available for HSI
Formulas keypad and scroll down through the list of life requisites.

3. Single-click on the life requisites STFOODCVR, STTEMP, and finally
STWATER.

4. Systematically place the cursor between each of the variable codes in the
HSI Model Formula input box, and insert an operator (refer to the
manual for these) using either the operator keys on the floating keypad, or
type them in using the keyboard. The formula should look like this:

HSlsLioTurTLE = MIN {[STFOODCVR] & [STTEMP] & [STWATER]}
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5. Place the cursor between this first variable and the “1*” and backspace
twice or put the cursor immediately before the “1*” and hit the Delete

button on the floating keypad.

6. Click on the Equation Check button immediately to the right of the
HSI Model Formula input box to check your work.

Now it’s time to copy the HSI formula to the other 11 records.

1. To begin, block the formula, hold down the CTRL button on the keyboard,
and type C (copying the formula to the clipboard).

2. Use the forward arrow to move through each record and paste the formula
into the HSI Model Formula input box by left-clicking once on the
space, holding down CTRL on the keyboard and typing V.

3. Repeat the process 11 times - there should be 12 records total (Table E4).

Table E4. Record list for Exercise 3 after HSI formula entry.

Record

Count Life Requisite Cover Type HSI Formula LRSI Formula
1 [STFOODCVR] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
2 [STFOODCVR] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
3 [STFOODCVR] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
4 [STFOODCVR] SCRUBSHRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
5 [STTEMP] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
6 [STTEMP] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
7 [STTEMP] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
8 [STTEMP] SCRUBSHRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
9 [STWATER] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
10 [STWATER] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
11 [STWATER] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
12 [STWATER] SCRUBSHRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*

Now it’s time to enter each combination’s unique LRSI.

1. To begin, use the back/forward arrows to return to the first record (LR =

STFOODCVR, and cover type = EMERGENT)

2. Left-click once on the LRSI Entry Space. Now move the cursor to the

variables.

floating VVariables Available keypad and scroll down through the list of
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Single-click on the variable CANSUBMERG. This is the only variable
needed to complete the LRSI formula for this life requisite. The LRSI
formulais:

LRSIroobcvr = [CANSUBMERG]

Place the cursor between this variable and the “1*” and backspace twice or
put the cursor immediately before the “1*” and hit the Delete button on
the floating keypad.

Click on the Copy button, click on the Forward Record button, and
click on the Paste button in the NEWEMERG record.

Click on the Forward Record button, and click on the Paste button in
the NEWSCRUB record.

Click on the Forward Record button, and click on the Paste button in

the SCRUBSHRUB record.

You should now have four records completely filled out (Table E5).

Table E5. Record list for Exercise 3 after first LRSI formula entries.

Record

Count Life Requisite Cover Type HSI Formula LRSI Formula
1 [STFOODCVR] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
2 [STFOODCVR] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
3 [STFOODCVR] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
4 [STFOODCVR] | SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
5 [STTEMP] EMERGENT | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
6 [STTEMP] NEWEMERG | MIN {{STFOODCVR] & [STTEMP] & [STWATER]} 1*
7 [STTEMP] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} gles
8 [STTEMP] SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} gles
9 [STWATER] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} il
10 [STWATER] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} il
11 [STWATER] NEWSCRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
12 [STWATER] SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} il

Repeat the process for the LR = STTEMP, but this time the LRSI formula

IS:

LRSIstreEmP

[TEMPWATER]
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You should now have four more records completely filled out (Table E6).

Table E6. Record list for Exercise 3 after second LRSI formula entries.

Record

Count Life Requisite Cover Type HSI Formula LRSI Formula
1 [STFOODCVR] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
2 [STFOODCVR] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
3 [STFOODCVR] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
4 [STFOODCVR] | SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [CANSUBMERG]
5 [STTEMP] EMERGENT MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [TEMPWATER]
6 [STTEMP] NEWEMERG | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [TEMPWATER]
7 [STTEMP] NEWSCRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [TEMPWATER]
8 [STTEMP] SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} [TEMPWATER]
9 [STWATER] EMERGENT | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*
10 [STWATER] NEWEMERG MIN {[STFOODCVR] & [STTEMP] & [STWATER]} il
11 [STWATER] NEWSCRUB MIN {[STFOODCVR] & [STTEMP] & [STWATER]} il
12 [STWATER] | SCRUBSHRUB | MIN {[STFOODCVR] & [STTEMP] & [STWATER]} 1*

Repeat the process for the LR = STWATER, but this time the LRSI
formula is a little trickier. Mathematical operators and the “Minimum?”
function on the keypad must be used to generate the following formula:

LRSIstwater =

MIN {[VELOCITY] & [DEPTHWATER] & [REGIMEWATR]}

Remember, start with the variables, add the operators, and finish with the
parentheses and braces. When finished, all 12 records should be com-
pletely filled out (refer to Table E7 to check work).
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Table E7. Record list for Exercise 3 after the third set of LRSI formula entries.

Record Life
Count Requisite Cover Type HSI Formula LRSI Formula
1 [STFOODCVR] EMERGENT MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [CANSUBMERG]
2 [STFOODCVR] NEWEMERG, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [CANSUBMERG]
3 [STFOODCVR] NEWSCRUB, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [CANSUBMERG]
4 [STFOODCVR] | SCRUBSHRUB MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [CANSUBMERG]
5 [STTEMP] EMERGENT MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [TEMPWATER]
6 [STTEMP] NEWEMERG, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [TEMPWATER]
7 [STTEMP] NEWSCRUB, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [TEMPWATER]
8 [STTEMP] SCRUBSHRUB MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [TEMPWATER]
MIN{[VELOCITY]&
[DEPTHWATER]&:
9 [STWATER] EMERGENT MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [REGIMEWATR]}
MIN{[VELOCITY]&
[DEPTHWATER]&:
10 [STWATER] NEWEMERG, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [REGIMEWATRY]}
MIN{[VELOCITY]&
[DEPTHWATER]&:
11 [STWATER] NEWSCRUB, MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [REGIMEWATRY]}
MIN{[VELOCITY]&
[DEPTHWATER]&
12 [STWATER] SCRUBSHRUB MIN{[STFOODCVR]&[STTEMP]&[STWATER]} [REGIMEWATR]}

Because there is no EOA limitation on this model, the EOA graph coordi-
nates can be left in the default position (i.e., 0,0,100,1) and work is

basically completed. Use the reports in EXHEP to check work and docu-
ment analysis (Setup Reports button). The following reports should be
created as a result:

Formulas — Multiple Formula Models

Associations — Multiple Formula Models



ERDC/EL SR-12-1

350

Exercise 4: Entering Model Curves into EXHEP

Part 1: Single Formula Models

For users who need help reading and converting SI curves into X,Y
coordinates in EXHEP, a series of graphs taken from the Marsh Wren
HSI documentation are provided. The Marsh Wren happens to be a single
formula model, so these four curves must be converted into X,Y coordi-
nates, and exported into the software to complete the “setup” process in
EXHEP. First, write out the X,Y coordinates in tabular fashion, then

convert these to EXHEP syntax (i.e., X1,Y1, X2,Y2, X3, Y3, .

.. Xn, Yn).

(Note: answers are included on the pages that follow):

. 80 100 X,Y coordinates in
09 / tabular fashion:
g 0.8 //
x 07 / X-Values Y-Values
> 05 /
T 04
g /
£ 03 /
w
0.2 :;l/
0.1 P— ) ]
0 : ‘ ‘ X,Y coordinates in
0 2 %0 » 100 1 EXHEP syntax:
Emergent Herbaceous Vegetation Canopy Cover (%)
(CANEMERG)
X,Y coordinates in
15 40 .
1 o tabular fashion:
0.9 //
= 08 / X-Values Y-Values
wn
S 06 7/
_5 0.5
= 0.4
£ 0.3
@ 02 X,Y coordinates in
01 EXHEP syntax:
0 T T T
0 10 20 30 40
Average Water Depth (cm)
(DEPTHWATER)
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Bulrushes Canary-Grass, Sedges

Growth Form of Emergent Hydrophytes (Class Data)
(TYPGROWFRM)

13 X,Y coordinates in
0.9 tabular fashion:
’7? 0.8
5 07 X-Values Y-Values
E 0.6
2z 05
frg 0.4
< o o
2 02 X,Y coordinates in
100
0.1 EXHEP syntax:
0
0 20 40 60 80 100
Percent Canopy Cover of Woody Vegetation < 6 m Tall
(CANWOODS)
. 1 X,Y coordinates in
0.9 1 tabular fashion:
S 08
5 %77 X-Values Y-Values
£ 067 05
2 05
5 04
5 031
[70)
0.2 A 01
0.1 A
o] [ ] ° o
1 = Cattails, 2 = Bluejoint 3 = Buttonbush, 4 = Other Growth X,Y Ccoo I’d | nateS n
Cordgrasses, Reedgrass, Reed Mangrove Forms not Listed

EXHEP syntax:
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Here are the answers:

20 100 X,Y coordinates in
1 /’ tabular fashion:
0.9 /
= 08
L / X-Values Y-Values
% 0.6 / 0 0
> 05 / 50 0.1
Z 04 / 80 1
£ o3 // 100 1
@ 02 :’y
0-3 - X,Y coordinates in
25 50 75 100 | EXHEP syntax:
Emergent Herbaceous Vegetation Canopy Cover (%)
(CANEMERG) 0,0,50,0.1,80,1,100,1
1 10 X,Y coordinates in
1 /‘v tabular fashion:
0.9 /
3 23 / X-Values Y-Values
%5 0:6 / 0 0
S o5 / 15 1
g o / 40 1
g 03 /
? 02 7/ X,Y coordinates in
0-3 EXHEP syntax:
10Ave rage Waztgr Depth (cm)30 40
(DEPTHWATER) 0'0’15’1’40’1
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0
1
0.9
a 0.8
< 0.7
(5]
"“53 0.6
2 05
S 04
8
5 03
w
0.2
01 100
0
0 20 40 60 80 100
Percent Canopy Cover of Woody Vegetation < 6 m Tall
(CANWOODSG)
1 - 1
0.9
a 0.8
< 0.7
(<5}
2 061 05
2 05
g 0.4
S 0.3
w
0.2 01
0.1+
0
0 I

1 = Cattails, 2 = Bluejoint 3 = Buttonbush, 4 = Other Growth
Cordgrasses, Reedgrass, Reed Mangrove Forms not Listed
Bulrushes Canary-Grass, Sedges
Growth Form of Emergent Hydrophytes (Class Data)
(TYPGROWFRM)

X,Y coordinates in
tabular fashion:

X-Values Y-Values
0 1
100 0

X,Y coordinates in
EXHEP syntax:

0.1,100.0

X,Y coordinates in
tabular fashion:

X-Values Y-Values

1 1
2 0.5
3 0.1
4 0]

X,Y coordinates in
EXHEP syntax:

1,1,2,0.5,3.0.1,4.0

The coordinates can now be entered into the software.

8. To begin, open the training datafile entitled Exercise 4.mdb and click on

the Run button under the Single Formula Models section of the

primary interface.

9. Double-click on the first option (1. Choose Working Model), select the

Marsh Wren option from the pull-down list, and click Close.
10. Now double-click on the third option (3. Enter SI Graphs and

Variable Data).

11. Double-click on the Cover Type drop-down box, and choose

EMERGENT from the pull-down list.
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12. Click on the Variable drop-down box, and choose CANEMERG from

the pull-down list.

13. Click once on the Graph Coordinates (X,Y) entry box, type in the

coordinates for this variable (i.e., 0,0,50,0.1,80,1,100,1), and hit the
Tab key on the keyboard. If all is well, the cursor moves to the Variable
Data entry window. Omitting a comma will generate an error message.

Copy this information to the remaining cover types in the model (i.e.,
NEWEMERG, NEWSCRUB, and SCRUBSHRUB).

4.

Highlight the coordinates and press Ctrl C on the keyboard.

. Now move to the upper form (Step 1: Select Cover Types and

Variable Combinations) and pull down NEWEMERG from the
Cover Type pull-down box. Leave the variable selection as it is.

Move down to the lower form (Step 2: Enter Graph Coordinates and
Variable Data) and left-click once in the Graph Coordinates (X,Y)
box.

Press Ctrl V on the keyboard and Tab to accept the coordinates.

Now repeat the process for the remaining variables.

Click on the Cover Type drop-down box, and choose EMERGENT from
the pull-down list.

. Click on the VVariable drop-down box, and choose CANWOODG6 from

the pull-down list.

Click once on the Graph Coordinates (X,Y) entry box, type in the
coordinates for this variable (i.e., 0,1,100,0), and hit the Tab key on the
keyboard. If all is well, the cursor moves to the VVariable Data entry
window. Omitting a comma will generate an error message.

Copy the coordinates to the remaining three cover types, and repeat the
entire process two more times for the DEPTHWATER and
TYPGROWFRM variables.

Click Close to finish the session.
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By now you should have 16 records — (four variables x four cover types)

(Table E8).

Table E8. Record list for Exercise 4 after X,Y coordinate entry into single formula model.

Record

Count Model Cover Type Variable X,Y Coordinates
1 MARSHWREN EMERGENT CANEMERG 0,0,50,0.1,80,1,100,1
2 MARSHWREN NEWEMERG CANEMERG 0,0,50,0.1,80,1,100,1
3 MARSHWREN NEWSCRUB CANEMERG 0,0,50,0.1,80,1,100,1
4 MARSHWREN SCRUBSHRUB CANEMERG 0,0,50,0.1,80,1,100,1
5 MARSHWREN EMERGENT CANWOOD6 0,1,100,0
6 MARSHWREN NEWEMERG CANWOOD6 0,1,100,0
7 MARSHWREN NEWSCRUB CANWOOD6 0,1,100,0
8 MARSHWREN SCRUBSHRUB CANWOOD6 0,1,100,0
9 MARSHWREN EMERGENT DEPTHWATER 0,0,15,1,40,1
10 MARSHWREN NEWEMERG DEPTHWATER 0,0,15,1,40,1
11 MARSHWREN NEWSCRUB DEPTHWATER 0,0,15,1,40,1
12 MARSHWREN SCRUBSHRUB DEPTHWATER 0,0,15,1,40,1
13 MARSHWREN EMERGENT TYPGROWFRM 1,1,2,0.5,3,0.1,4,0
14 MARSHWREN NEWEMERG TYPGROWFRM 1,14,2,0.5,3,0.1,4,0
15 MARSHWREN NEWSCRUB TYPGROWFRM 1,14,2,0.5,3,0.1,4,0
16 MARSHWREN SCRUBSHRUB TYPEGROWFRM 1,1,2,0.5,3,0.1,4,0

Use the reports in EXHEP to check work and document analysis (Setup

Reports button). The following report should be created as a result:

e Suitability Index Curves — Single Formula Models

Part 2: Multiple Formula Models

A series of graphs taken from the Slider Turtle HSI documentation are
presented below. The Slider Turtle happens to be a multiple formula
model, so these curves must be converted into X,Y coordinates and

exported into the software to complete the “setup” process in EXHEP.
First, write out the X,Y coordinates in tabular fashion, then convert these
to EXHEP syntax (i.e., X1,Y1, X2,Y2, X3, Y3, . .

are included on the pages that follow):

.. Xn, Yn). (Note: answers
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1 /g_wo X,Y coordinates in
0.9 tabular fashion:
= 08 //
X 07
B 06 ~ X-Values Y-Values
> 05 //
Z 04
£ o030 P
» 02
0'3 X,Y coordinates in
0 20 40 60 80 100 EXHEP syntax:
Percent Cover of Emergent and Submerged
Vegetation (%)
(CANSUBMERG)
. X,Y coordinates in
! tabular fashion:
0.9
08 AN
3 o7 N\ X-Values Y-Values
§ os \\
> 05 N
2w N
5 03
2] \ - -
02 C X,Y coordinates in
0'; NGo 100 EXHEP syntax:
0 20 40 60 80 100
Water Velocity (cm/sec)
(VELOCITY)
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X,Y coordinates in
) 40 N

tabular fashion:

0.9
0.8 /

0.7
0.6 /

\ X-Values Y-Values

/
0.5 /

0.4

Suitability Index (SI)

0.3 Jos

02
011~

0 0.5 1 15 2
Water Depth (m)
(DEPTHWATER)

25 3 X,Y coordinates in
EXHEP syntax:

0.9

0.85

0.8

0.7
0.6

05 0.5

0.4 0.35
0.3

Suitability Index (SI)

0.2

0.2

0.1

0

1=<15C 2=1520C 3=20-25C 4=25-30C 5=30-35C 6=3540C 7=>40C

Water Temperature (c) Class Data

(TEMPWATER)

X,Y coordinates in tabular fashion:

X-Values Y-Values

X,Y coordinates in EXHEP syntax:
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1
1
__ 09 6.8
@ 08
é 0.7 06
2 06
2z 05 04
= 0.4
803 02
@ 02
0.1 0 0
0
1 =Permenantly 2 = Intermittently 3= 4 = Seasonally 5 = Temporarily 6 = Saturated 7 = Intermittently
Flooded Exposed Semipermanently Flooded Flooded Flooded
Flooded
Water Regime (c) Class Data
(REGIMEWATER)
X,Y coordinates in tabular X,Y coordinates in EXHEP
fashion: syntax:

X-Values Y-Values
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Here are the answers:

1 ¥
0.9
5 08 //
X 07
[ /
g 0.6 /
> 0.5 /
Z 04
3 P
£ 03
>
o 02
0.1
0 T T T T
0 20 40 60 80 100
Percent Cover of Emergent and Submerged
Vegetation (%)
(CANSUBMERG)
1 0
0.9 \
08
2 o7 \
£ os AN
= N
> 05 \
z 04 DN
-;g) 0.3 \
0.2 \
0.1
0 \30 100
0 20 40 60 80 100
Water Velocity (cm/sec)
(VELOCITY)

X,Y coordinates in
tabular fashion:

X-Values Y-Values
0 0.2
90 1
100 1

X,Y coordinates in
EXHEP syntax:

0,0.2,90,1,100.,1

X,Y coordinates in
tabular fashion:

X-Values Y-Values
0 1
80 0
100 0

X,Y coordinates in
EXHEP syntax:

0.1,80,0,100,0
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L0 o X,Y_coordlnates in tabular
1 ? 2\ fashion:
o / \ X-Values Y-Values
c / N\ 0 0
3 46 / N\ 0.5 0.2
£ / \ 1.0 1
= 0.5 / N
= 0.4 N 2.0 1
§ 0.3 /o5 . 3.0 0.2
2] 0.2 /v :
0.1 . .
0 : : : ‘ ‘ X,Y coordinates in
0 05 1 L5 2 25 3 EXHEP syntax:
Water Depth (m)
(DEPTHWATER)
0,0,0.5,0.2,1,1,2,1,3,0.2
1
1
0.9 0.85
08
£ 07
)
= 0.6
S 05 i
= 04 0.35
S 0.
N 0.2 0.2
0.1 0 0
0 T T T
1=<15C 2=15-20C 3=20-25C 4=25-30C 5=30-35C 6 =35-40C 7=>40C
Water Temperature (c) Class Data
(TEMPWATER)

X,Y coordinates in tabular

fashion:

X-Values Y-Values
1 0
2 0.35
3 0.5
4 1
5 0.85
6 0.2
7 0

syntax:

X,Y coordinates in EXHEP

1,0,2,0.35,3,0.5,4,1,5,0.85,6,0.2,7,0
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1
1

__ 09 08
@ 08
é 0.7 06
2 06
z0° 04
= 0.4
S 03 0.2
@ 02

01 0 0

0
1 =Permenantly 2 = Intermittently 3= 4 = Seasonally 5 = Temporarily 6 = Saturated 7 = Intermittently
Flooded Exposed Semipermanently Flooded Flooded Flooded
Flooded
Water Regime (c) Class Data
(REGIMEWATER)

X,Y coordinates in tabular X,Y coordinates in EXHEP
fashion: syntax:
X-Yalues Y-Vallues 1,1,2,0.8,3,0.6,4,0.4,5,0.2,6,0,7,0

2 0.8

3 0.6

4 0.4

5 0.2

6 0

7 0

The coordinates can now be entered into the software.

1. To begin, open the training datafile entitled Exercise 4.mdb and click on
the Run button under the Multiple Formula Models section of the
primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

3. Now double-click on the third option (3. Enter SI Graphs and
Variable Data).

4. Select the STFOODCOVER life requisite from the pull-down box, and
click OK.

5. When the next screens open, click on the Cover Type drop-down box,
and choose EMERGENT from the pull-down list.

6. Click on the Variable drop-down box, and choose CANSUBMERG
from the pull-down list.



ERDC/EL SR-12-1 362

7. Click once on the Graph Coordinates (X,Y) entry box, type in the
coordinates for this variable (i.e., 0,0.2,90,1,100,1), and hit the Tab key
on the keyboard. If all is well, the cursor moves to the VVariable Data
entry window. Omitting a comma will result in an error message.

Copy this information to the remaining cover types in the model (i.e.,
NEWEMERG, NEWSCRUB, and SCRUBSHRUB).

8. Highlight the coordinates and press Ctrl C on the keyboard.

9. Now move up to the upper form (Step 1: Select Cover Types and
Variable Combinations) and pull down NEWEMERG from the
Cover Type pull-down box. Leave the variable selection as it is.

10. Move down to the lower form (Step 2: Enter Graph Coordinates and
Variable Data) and left-click once in the Graph Coordinates (X,Y)
box.

11. Press Ctrl V on the keyboard and Tab to accept the coordinates.

Since no other variables are used in this life requisite, another life requisite
can be entered.

1. Click Close (returning to the primary interface).

2. Double-click on the third option (3. Enter SI Graphs and Variable

Data).

Select the STTEMP life requisite from the pull-down box, and click OK.

4. When the next screens open, click on the Cover Type drop-down box,
and choose EMERGENT from the pull-down list.

5. Click on the Variable drop-down box, and choose TEMPWATER from
the pull-down list.

6. Click once on the Graph Coordinates (X,Y) entry box, type in the
coordinates for this variable (i.e., 1,0,2,0.35,3,0.5,4,1,5,0.85,
6,0.2,7,0), and hit the Tab key on the keyboard. If all is well, the cursor
moves to the Variable Data entry window. Omitting a comma will result
in an error message.

7. Copy the coordinates to the remaining three cover types.

w
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Since no other variables are used in this life requisite, the last life requisite
can be entered.

o=

~

Click Close (returning to the primary interface).

Click on the third option (3. Enter SI Graphs and Variable Data),
Select the STWATER life requisite from the pull-down box.

Click on the Cover Type drop-down box, and choose EMERGENT from
the pull-down list.

Click on the Variable drop-down box, choose DEPTHWATER from the
pull-down list, and click OK.

When the next screens open, click once on the Graph Coordinates
(X,Y) entry box, type in the coordinates for this variable (i.e.,
0,0,0.5,0.2,1,1,2,1,3,0.2), and hit the Tab key on the keyboard. If all is
well, the cursor moves to the Variable Data entry window. Omitting a
comma will result in an error message.

Copy the coordinates to the remaining three cover types.

There are two more variables for this life requisite (i.e., REGIMEWATR
and VELOCITY). Systematically select the cover types for each variable,
enter and copy the coordinates for each set, and hit the Close button when
finished.

By now, there should be a total of 20 records — (5 variables x 4 cover
types) (Table E9).
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Table E9Q. Record list for Exercise 4 after X,Y coordinate entry into the multiple formula model.

Record

Count Model Cover Type Variable X,Y Coordinates
1 SLIDTURTLE EMERGENT CANSUBMERG 0,0.2,90,1,100,1
2 SLIDTURTLE NEWEMERG CANSUBMERG 0,0.2,90,1,100,1
3 SLIDTURTLE NEWSCRUB CANSUBMERG 0,0.2,90,1,100,1
4 SLIDTURTLE SCRUBSHRUB CANSUBMERG 0,0.2,90,1,100,1
5 SLIDTURTLE EMERGENT DEPTHWATER 0,0,0.5,0.2,1,1,2,1,3,0.2
6 SLIDTURTLE NEWEMERG DEPTHWATER 0,0,0.5,0.2,1,1,2,1,3,0.2
7 SLIDTURTLE NEWSCRUB DEPTHWATER 0,0,0.5,0.2,1,1,2,1,3,0.2
8 SLIDTURTLE SCRUBSHRUB DEPTHWATER 0,0,0.5,0.2,1,1,2,1,3,0.2

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

Suitability Index Curves — Multiple Formula Models.
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Exercise 5: Entering Data into EXHEP for Single Formula Models

For users who need help entering data into EXHEP, assume the following
data were gathered (through field collection, historical records, or GIS
analyses) during the inventorying process for the study site (Table E10).

Table E10. Baseline data entry for the Exercise 5.

EMERGENT SCRUBSHRUB NEWEMERG NEWSCRUB
)
Elo |9 | B |Elo |9 |8 | Elo|g|E | E]le|g|¥|E
z|E5|o| £ 28|l &E 0| S | 25| 0| 25| 0)| )2
els|e| 2|8l |8|=|c/z2|8|z|¢2|2|%
=3 (1] S = ) L S = G] L = = G] (1] = = G]
1HHF HEHHHI T ERE:
18131 8 g1 8|81 68|18 18|68 2)18|18|6|¢F
1 40 | 20 50 1110 | 8 | 10 3 0 0 0 0 0 0 0 0
2 40 | 30 50 15 | 70 | 10
3 40 | 40 30 15 | 60 0
4 45 | 50 30 10 | 50 0
&) 45 | 60 50 10 | 40 10

Although this is not a very robust data set, it is enough to calculate the
baseline conditions at the site for the Marsh Wren in this exercise. There
are two ways to enter the data into EXHEP: 1) manually enter data into
the datafile, or 2) organize the data in a spreadsheet and copy it into the
datafile. Exercises are provided below to practice both approaches.

Part 1: Manual Data Entry

1.

To begin, open the training datafile entitled Exercise 5.mdb and click on
the Run button under the Single Formula Models section of the
primary interface.

Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

Now double-click on the third option (3. Enter SI Graphs and
Variable Data).

Click on the Cover Type drop-down box, and choose EMERGENT from
the pull-down list.

Click on the Variable drop-down box, and choose CANEMERG from
the pull-down list.
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The first data set can now be entered. It is best to do this in a systematic
fashion — either enter all the data for a single variable, or enter all the data
for a single cover type. The first example enters all the data for this cover

type.

1. Move down to the lower form and place the cursor in the “O” placeholder
entry blank in the Variable Data entry form (on the right-hand side of
the screen). Type the first data point (i.e., 40) and hit Enter on the
keyboard.

2. Now type in the remaining data (i.e., 40, 40, 45, and 45) hitting Enter
after each data point.

3. Go back to the top form, click on the Variable drop-down box, choose
CANWOODG6 from the pull-down list, and enter the data for this second
variable.

4. Repeat the process for DEPTHWATER and TYPEGROWFRM.

5. Data must be entered for all cover types associated with the model, so
repeat the process for NEWEMERG and NEWSCRUB.

6. Click Close to finish the session.

Note: the “O” placeholder is not a data point. A zero must be
entered into each of the variables for the two “newly
developed” cover types that have no acres at baseline.

Now try entering the rest of the data electronically — go to the next section.

Part 2: Electronic Data Entry

The key to electronic data entry in EXHEP is formatting. The variable
data must be arranged in a spreadsheet in column fashion (as done in the
Exercise 5 Baseline Data - Marsh Wren.xls file in the Exercise 5
training folder).

1. Open this spreadsheet file now with MS Excel.

2. Return to the EXHEP interfaces and click on the Cover Type drop-down
box again, but this time choose SCRUBSHRUB from the pull-down list.

3. Click on the Variable drop-down box, and choose CANEMERG from
the pull-down list.

4. Go back to the external spreadsheet and highlight (i.e., block by holding
down the left-mouse key and dragging down the column of data) the data
in the CANEMERG column under the SCRUBSHRUB heading.
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Note: highlight only the data — do not block the column
headings!!!

8.

Press Ctrl C on the keyboard to copy the data to the clipboard.
Return to the EXHEP software and click the Import Data .
button above the Variable Data entry panel. ’TI
That's it! All five data points should have been entered into this screen.
Now repeat the process for the remaining variables (i.e., CANWOODG,
DEPTHWATER and TYPEGROWFRM).

Click Close to finish the session.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

Variable Data — Single Formula Models

The analysis can now be run. Just double-click the fourth option (4.
Perform Baseline (TY 0O) Calculations* and the software calculates
the baseline results for the study. Use the reports in EXHEP to check
work and document analysis (Analysis Reports button). The following
report should be created as a result:

Baseline (TY O) Results
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Exercise 6: Entering Data into EXHEP for Multiple Formula Models

For users who need help entering data into EXHEP, assume that the
following data were gathered (through field collection, historical records,
or GIS analyses) during the inventorying process for the study site

Although this is not a very robust data set, it is enough to calculate the
baseline conditions at the site for the Slider Turtle in this exercise. There
are two ways to enter the data into EXHEP: 1) manually enter data into
the datafile, or 2) organize the data in a spreadsheet and copy it into the
datafile. Exercises to practice both approaches are provided below.

Part 1: Manual Data Entry

1.

To begin, open the training datafile entitled Exercise 6.mdb and click on
the Run button under the Multiple Formula Models section of the
primary interface.

Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

Now double-click on the third option (3. Enter SI Graphs and
Variable Data).

Select the STFOODCOVER life requisite from the pull-down box, and
click OK.

When the next screens open, click on the Cover Type drop-down box,
and choose EMERGENT from the pull-down list.

Click on the Variable drop-down box, and choose CANSUBMERG
from the pull-down list.

(Table E11).
Table E11. Baseline data entry for the Exercise 6.
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The first data set can now be entered. It is best to do this in a systematic
fashion — either enter all the data for a single variable, or enter all the data
for a single cover type. Since there’s only one variable in this life requisite,
all of the data for the one variable will be entered.

1. Move down to the lower form and place your cursor in the “0” placeholder
entry blank in the Variable Data entry form (on the right-hand side of
the screen). Type the first data point (i.e., 45) and hit Enter on the
keyboard.

2. Now type in the remaining data (i.e., 45, 45, 50, 50) hitting Enter after
each data point.

3. Data must be entered for all cover types associated with the model, so
repeat the process for NEWEMERG, NEWSCRUB, and
SCRUBSHRUB.

4. Click Close to finish the session.

Note: the “O” placeholder is not a data point. A zero must be
entered into each of the variables for the two “newly
developed” cover types that have no acres at baseline.

To enter the rest of the data electronically, go to the next section.

Part 2: Electronic Data Entry

The key to electronic data entry in EXHEP is formatting. The variable
data must be arranged in a spreadsheet in column fashion (as done in the
Exercise 6 Baseline Data — Slider Turtle.xls file in the Exercise 6
training folder).

1. Open this spreadsheet file now with MS Excel.

2. Return back to the EXHEP interfaces and click on the Run button under
the Multiple Formula Models section of the primary interface.

3. Double-click on the third option (Enter SI Graphs and Variable
Data).

4. Select the STTEMP life requisite from the pull-down box, and click OK.

5. When the next screens open, click on the Cover Type drop-down box,
and choose EMERGENT from the pull-down list.

6. Click on the Variable drop-down box, and choose TEMPWATER from
the pull-down list.
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7. Go back to the external spreadsheet and highlight the data in the
TEMPATER column under the EMERGENT heading (i.e., highlight =
block the data by holding down the left-mouse key and dragging down the
column of data).

Note: highlight only the data — do not block the column
headings!!!

8. Press Ctrl C on the keyboard to copy the data to the clipboard.

9. Return to the EXHEP software and click the Import Data
button above the Variable Data entry panel.

10. That's it! The data point (i.e., 4) should have been entered into this screen.
Now repeat the process for the remaining cover types (i.e., NEWEMERG,
NEWSCRUB, and SCRUBSHRUB.).

11. Click Close to finish the session.

-
|

One more life requisite to go. . . .

1. Double-click on the third option (3. Enter SI Graphs and Variable
Data).

2. Select the STWATER life requisite from the pull-down box, and click OK.

3. When the next screens open, click on the Cover Type drop-down box,
and choose EMERGENT from the pull-down list.

4. Click on the Variable drop-down box, and choose DEPTHWATER
from the pull-down list.

5. Go back to the external spreadsheet and highlight the data in the
DEPTHWATER column under the EMERGENT heading (i.e.,
highlight = block the data by holding down the left-mouse key and
dragging down the column of data).

6. Press Ctrl C on the keyboard to copy the data to the clipboard.

7. Return to the EXHEP software and click the Import Data
button above the Variable Data entry panel.

8. That'sit! The data (i.e., 0.5, 0.5, 0.3, 0.3, and 0.5) should
have been entered into this screen.

9. Now repeat the process for the remaining cover types (i.e., NEWEMERG,
NEWSCRUB, and SCRUBSHRUB.).

i
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This process is not yet finished! There are still two more variables to fill in
for this life requisite . . .

9.

Click on the Cover Type drop-down box, and choose EMERGENT from
the pull-down list.

. Click on the Variable drop-down box, and choose REGIMEWATER

from the pull-down list.

Go back to the external spreadsheet and highlight the data in the
REGIMEWATER column under the EMERGENT heading (i.e.,
highlight = block the data by holding down the left-mouse key and
dragging down the column of data).

Press Ctrl C on the keyboard to copy the data to the clipboard.
Return to the EXHEP software and click the Import Data
button above the Variable Data entry panel.

Now repeat the process for the remaining cover types (i.e., NEWEMERG,
NEWSCRUB, and SCRUBSHRUB.).

Click Close to finish the session for this variable.

Now repeat the entire process one last time for the last variable:
VELOCITY.

Click Close one last time to finish the entire process.

-
&

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

Variable Data — Multiple Formula Models

The analysis can now be run. Just double-click the fourth option (4.
Perform Baseline (TY 0) Calculations*) and the software calculates
the baseline results for the study. Use the reports in EXHEP to check
work and document analysis (Analysis Reports button). The following
report should be created as a result:

Baseline (TY O) Results
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Exercise 7: Without-project Analyses in EXHEP

To continue beyond the exercises above, assume that the “No Action” plan
for the ecosystem restoration feasibility study must now be assessed. To
begin, the evaluation team has established that three target years are
necessary to assess the project’s effect: baseline (TYo), the year that
construction is complete (TY3), and the final “out-year” or TYs; (i.e., the
end of the project’s life). Further assume that the owner of the property
will in all likelihood drain the wetlands on the site and convert them to
agricultural croplands over the next 50 years. As a result, the quality of the
existing habitats will steadily decline over the life of the project and
completely disappear in 50 years. Here are the trends the evaluation team
generated as forecast conditions for the site:

Table E12. Without-project acre projections for Exercise 7.

Target Year
2000 | 2010 | 2060

No. Code Description TYo TY1 TYs1
1 EMERGENT Emergent Wetlands 50 25 0
2 NEWEMERG Newly Developed Emergent Wetlands 0 0 0
3 SCRUBSHRUB Scrub-Shrub Wetlands 30 0 0
4 NEWSCRUB Newly Developed Scrub-Shrub Wetlands 0 0 0

5 AGCROP Agricultural Croplands 70 125 150

TOTALS: | 150 150 150

Table E13. Without-project variable projections for the Marsh Wren HSI model in Exercise 7.
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Table E14. Without-project variable projections for the Slider Turtle HSI model in Exercise 7.

SLIDER TURTLE
NEWEMERG NEWSCRUB
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Step 1: Target Year Entry

1. First, set up the target years (i.e., O, 1, and 51), by opening the training
datafile entitled Exercise 7.mdb and clicking on the Run button under
the Single Formula Models section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the

Marsh Wren option from the pull-down list, and click Close.

Now double-click on the fifth option (5. Define Target Years).

4. Enter each set of TY-Calendar Year combinations (i.e., O and 2000; 1 and
2010; 51 and 2060) and click Close when finished.

w

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Target Year List.

Step 2: Without-project Acres Entry

1. Now double-click on the sixth option (6. Enter Without-Project
Acres).

2. Click on the Cover Type pull-down menu and select the first cover type
listed (i.e., AGCRORP - Agricultural Croplands).

3. To the right in the acreage columns, input the acres for this cover type on a
TY-by-TY basis. Each row represents one target year, so there will be three
rows of data for this cover type (refer to Table E12 above).
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Note: the software automatically enters the first TY (TYo). This
number cannot be changed in this screen — users must return
to the setup menu to make changes to this year.

4. Now go back up to the Cover Type pull-down menu and select the second
cover type (i.e., EMERGENT - Emergent Wetlands) and repeat the
process.

5. Finish by entering the rest of the acres in each category. The software
automatically assumes O acres, so only cover types that change from O
must be filled in (but each cover type should be pulled down just to ensure
that they have all been covered).

Note: the column to the immediate right of these acre projec-
tions keeps a running total of the acres put in per year. At the
end of the effort, each cell in this section should carry the same
numbers (i.e., 150 acres in this instance). If they are not equal,
an error has occurred in “accounting” for one of the cover
type’s acreage shift in the analysis.

Because the Marsh Wren and Slider Turtle are both being used to assess
the changes at this site, AND they share similar cover types, it is only
necessary to enter the acres for one of the models — the acres are carried
across all models in the analysis.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Without-Project TY Acres

Step 3: Single Formula Model Without-project Data Entry

Now that the acres have been input, it is time to focus on the variables.

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the seventh option (7. Enter Without-Project
Projections®).

4. Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.
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If predicted forecasts deviate from the mean, new future projections must
be entered.

10.

11.

12.

13.

14.

Select EMERGENT from the Cover Type pull-down box, and select
CANEMERG from the Variable pull-down box.

Highlight the TY1 entry (i.e., 42) and type in the new value for the year
(i.e., 25) (see Table E13 above for these values).

Hit Tab on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 42) and type in the new value for the
year (i.e., O).

Hit Tab on the keyboard. Data are now in for this variable.

Repeat the process for each variable (i.e., CANWOODG,
DEPTHWATER, and TYPGROWFRM) in this cover type.

Now switch to the next cover type (i.e., choose NEWEMERG from the
Cover Type pull-down box). In most instances, the process would be
repeated, but in this instance the “new” cover type is not being created
under the without-project scenario, so the O’s in each cell are appropriate.
The same is true for the next cover type (i.e., NEWSCRUB), so it can be
skipped as well.

Pull down the last cover type (i.e., SCRUBSHRUB) and CANEMERG
from the Variable pull-down box.

Highlight the TY: value (i.e., 12), type in the new value for this year (i.e., 5),
and hit Tab.

Finish entering data for this variable, and repeat the process for the
remaining variables in this cover type.

When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

Without-Project Projections

Step 4: Single Formula Model Without-project Analysis

The analysis for the model can now be run.

1.

Set the working model - double-click on the first option - 1. Choose
Working Model, select the Marsh Wren option from the pull-down
list, and click Close.
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2.

3.

Double-click on 4. Perform Baseline (TY 0) Calculations*, let the
system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Use the reports in EXHEP to check your work and document your
analysis (Analysis Reports button). The following report should be
created as a result:

Without-Project Results

Step 5: Multiple Formula Model Without-project Data Entry

1.

To begin, click on the Run button under the Multiple Formula Models
section of the primary interface.

Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

Now double-click on the seventh option (7. Enter Without-Project
Projections®).

Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.

If the predicted forecasts deviate from the mean, the new future projec-
tions must be input.

5.

Select the STFOODCVR from the Life Requisite pull-down box, select
EMERGENT from the Cover Type pull-down box, and select
CANSUBMERG from the Variable pull-down box.

Highlight the TY1 entry (i.e., 47) and type in the new value for the year
(i.e., 20) (look to Table E14 above for these values).

Hit Enter on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 47) and type in the new value for the
year (i.e., 0). Hit Tab on the keyboard to finish it off.

The data are now input for this variable. Since only one variable is
associated with this life requisite, go ahead and pull-down the remaining
cover types (i.e., NEWEMERG, NEWSCRUB, and SCRUBSHRUB),
and fill in the new variable values.
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9. Repeat the process for each life requisite-cover type-variable combination
in the model (i.e., STTEMP and STWATER).

10. When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

e Without-Project Projections

Step 6: Multiple Formula Model Without-project Analysis

Now the analysis for the model can be run.

1. Set the working model - double-click on the first option - 1. Choose
Working Model, select the Slider Turtle option from the pull-down
list, and click Close.

2. Double-click on 4. Perform Baseline (TY 0O) Calculations*, let the
system run, and click OK when it is finished.

3. Double-click on 7. Enter Without-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

4. Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following report should be created as a

result:

e Without-Project Results
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Exercise 8: With-project Analyses in EXHEP

Once familiar with “No Action” conditions, one of the restoration alterna-
tives that the evaluation team devised to rehabilitate these wetlands can be
assessed. There is no need to enter target years — the same series used in
the without-project scenario are used in the with-project forecasting. Here
are the trends the team generated under their first alternative formulation

exercise:
Table E15. With-project acre projections for Exercise 8.
Target Year

2000 | 2010 | 2060

No. Code Description TYo TY1 TYs1
1 EMERGENT Emergent Wetlands 50 50 50
2 NEWEMERG Newly Developed Emergent Wetlands 0 35 85
3 SCRUBSHRUB Scrub-Shrub Wetlands 30 30 30
4 NEWSCRUB Newly Developed Scrub-Shrub Wetlands 0 35 85

5 AGCROP Agricultural Croplands 70 0 0

TOTALS: | 150 150 150

Table E16. With-project variable projections for the Marsh Wren HSI model in Exercise 8.
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Table E17. With-project variable projections for the Slider Turtle HSI model in Exercise 8.
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Step 1: With-project Acres Entry

1. To begin, open the training datafile entitled Exercise 8.mdb and click on
the Run button under the Single Formula Models section of the
primary interface.

2. Double-click on the ninth option (Enter With-Project Acres).

3. Click on the Cover Type pull-down menu and select the first cover type
listed (i.e., AGCROP - Agricultural Croplands).

4. Tothe right in the acreage columns, input the acres for this cover type on a
TY-by-TY basis. Each row represents one target year, so there will be three
rows of data for this cover type when input is completed (refer to
Table E15 above).

Note: the software automatically enters the first TY (TYo). This
number cannot be changed in this screen — the user must
return to the setup menu to make changes to this year.

5. Now go back up to the Cover Type pull-down menu and select the second
cover type (i.e., EMERGENT - Emergent Wetlands) and repeat the
process.

6. Finish by entering the rest of the acres in each category. The software auto-
matically assumes O acres, so only cover types that change from O must be
filled in (but each cover type should be pulled down just to ensure that they
have all been covered).

Note: the column to the immediate right of these acre projec-
tions keeps a running total of the acres put in per year. At the
end of the effort, each cell in this section should carry the same
numbers (i.e., 150 acres in this instance). If they are not equal,
one of the cover type’s acreage shift in the analysis has not
been “accounted” for.

Because the Marsh Wren and Slider Turtle are both being used to assess
the changes at this site, AND they share similar cover types, it is only
necessary to enter the acres for one of the models — the acres are carried
across all models in the analysis.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e With-Project TY Acres
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Step 2: Single Formula Model With-project Data Entry

Now that the acres have been input, it is time to focus on the variables.

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the tenth option (10. Enter With-Project
Projections®).

4. Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.

If predicted forecasts deviate from the mean, then the new future
projections must be input.

5. Select the EMERGENT from the Cover Type pull-down box, and select
CANEMERG from the Variable pull-down box.

6. Highlight the TY; entry (i.e., 42) and type in the new value for the year
(i.e., 50) (see Table E16 for these values).

7. Hit Tab on the keyboard and the software skips down to the next row
(TYsy). Highlight the TYs; entry (i.e., 42) and type in the new value for the
year (i.e., 80).

8. Hit Tab on the keyboard. The data are now input for this variable.

9. Repeat the process for each variable (i.e., CANWOODS6,
DEPTHWATER, and TYPGROWFRM) in this cover type.

10. Repeat the process for each variable under each cover type.

11. When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following report should be created as a

result:

e With-Project Projections
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Step 3: Single Formula Model With-project Analysis

The analysis for the model can now be run.

1. Set the working model - double-click on the first option - 1. Choose
Working Model, select the Marsh Wren option from the pull-down
list, and click Close.

2. Double-click on 4. Perform Baseline (TY 0) Calculations*, let the
system run, and click OK when it is finished.

3. Double-click on 7. Enter Without-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

4. Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

5. Double-click on 10. Enter With-Project Projections*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

6. Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

e With-Project Results

¢ With- vs. Without-Project Results

e AAHU Summary.

Remember, this last report (i.e., AAHU Summary) is over-
written each time a new working model is selected. This report

should be exported to MS Word for safe-keeping before
proceeding.
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Step 4: Multiple Formula Model With-project Data Entry

1.

To begin, click on the Run button under the Multiple Formula Models
section of the primary interface.

Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

Now double-click on the tenth option (10. Enter With-Project
Projections®).

Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.

If predicted forecasts deviate from the mean, then the new future
projections must be input.

9.

Select the STFOODCVR from the Life Requisite pull-down box, select
EMERGENT from the Cover Type pull-down box, and select
CANSUBMERG from the Variable pull-down box.

Highlight the TY1 entry (i.e., 47) and type in the new value for the year
(i.e., 50) (see Table E17 above for these values).

Hit Enter on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 47) and type in the new value for the
year (i.e., 90). Hit Tab on the keyboard to finish.

The data are now input for this variable. Since only one variable is
associated with this life requisite, go ahead and pull down the remaining
cover types (i.e., NEWEMERG, NEWSCRUB, and SCRUBSHRUB)
and fill in the new variable values.

Repeat the process for each life requisite-cover type-variable combination
in the model (i.e., STTEMP and STWATER).

10. When completely finished, click Close and click on Yes to save the data

for later use.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

With-Project Projections
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Step 5: Multiple Formula Model With-project Analysis

Now the analysis for the model can be run.

1. Set the working model - double-click on the first option - 1. Choose
Working Model, select the Slider Turtle option from the pull-down
list, and click Close.

2. Double-click on 4. Perform Baseline (TY 0) Calculations*, let the
system run, and click OK when it is finished.

3. Double-click on 7. Enter Without-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

4. Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

5. Double-click on 10. Enter With-Project Projections*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

6. Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

e With-Project Results

¢ With- vs. Without-Project Results

e AAHU Summary

e Overall Net Results — All Models.

Remember, the third report (i.e., AAHU Summary) is over-
written each time a new working model is selected. This report

should be exported to MS Word for safe-keeping before
proceeding.
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Exercise 9: Master File Creation in EXHEP

Scenario A: Create a “master file” that can be used for new alternatives at
the same site

Assume that the feasibility study requires the formulation and evaluation
of multiple alternative designs at this site. Also assume that the evaluation
team has taken the time to generate a series of forecasts to characterize the
outcomes of these numerous scenarios. It will be time-consuming to start
with a blank datafile and rebuild all the information previously entered in
the above exercises for each alternative analysis. Instead, take one of those
files and recycle it for the next design. Then changes unique to the new
scenario can be made and the analyses can be run quickly.

Step 1: Copy the file and change the name

1. To begin, open the training datafile entitled Scenario A - Design
1.mdb.

2. Click on the Other Activities button, and choose the Save Datafile
Under New Name option.

3. Besure to click once on the Data Control Check Box at the bottom of
this screen to assure that the file becomes the “acting” file,and [~
click on the Save button in the upper left-hand corner of this E‘J
form.

4. Inthe Save datafile as screen, identify the storage location via the Save
in: window at the top of the interface. Name the file Scenario A —
Design 2.mdb in the File name: window. Now press Save and OK to
finish the copying activity.

Step 2: Change the alternative name in the methods section

1. Click on the Setup button under the Single Formula Models section of
the primary interface, and choose the first option (i.e., 1. Enter Project
Methods).

2. Change the Alternative Name from Scenario A - Design 1to
Scenario A - Design 2, and click Close.

Assume that the following acres and variable trends have been projected
for this design alternative:
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Table E18. With-project acre projections for “Design 2” in Exercise 9 (Scenario A).

Target Year
2000 | 2010 | 2060
No. Code Description TYo TY1 TYs1
1 EMERGENT Emergent Wetlands 50 50 50
2 NEWEMERG Newly Developed Emergent Wetlands 0 100 100
3 SCRUBSHRUB Scrub-Shrub Wetlands 30 0 0
4 NEWSCRUB Newly Developed Scrub-Shrub Wetlands 0 0 0
5 AGCROP Agricultural Croplands 70 0 0
TOTALS: | 150 150 150

Table E19. With-project variable projections for the Marsh Wren HSI model in “Design 2”
in Exercise 9 (Scenario A).

MARSH WREN
NEWEMERG NEWSCRUB
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0 42 | 40 | 42 1 12 | 60 6 3 0 0 0 0 0 0 0 0
1 50 | 20 | 330 1 0 0 0 0 25 0 330 1 0 0 0 0
51 ] 80 | 10 | 330 1 0 0 0 0 80 | 10 | 330 1 0 0 0 0

Table E20. With-project variable projections for the Slider Turtle HSI model in “Design 2”
in Exercise 9 (Scenario A).

SLIDER TURTLE
NEWEMERG NEWSCRUB

) o o ) o o S o o S o o
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V|3 | & | #|E|Y]ls| 48 ¢\ YIS s & EIY]|SAale By
0 47 | 0.42 3 4 22115 [ 0.06 | 5 5 30 0 0 0 0 0 0 0 0 0 0
1 50 | 3.3 2 4 11 0 0 0 0 0 25133 | 2 4 11 0 0 0 0 0
51|90 | 3.3 2 4 11 0 0 0 0 0 90 | 33| 2 4 11 0 0 0 0 0

Changes from Design 1's trends are bolded — these are the only numbers
that need to be changed in the new file.
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Step 3: Change the with-project acres

1. Double-click on the ninth option (9. Enter With-Project Acres).

2. Only three of the five cover types changed from Design 1 - NEWEMERG,
SCRUBSHRUB, and NEWSCRUB (refer to Table E18 above). Pull
down each cover type and enter in the new acreage trends.

3. Click Close when finished.

Because the Marsh Wren and Slider Turtle are both being used to assess
the changes at this site, AND they share similar cover types, it is only
necessary to enter the acres for one of the models — the acres are carried
across all models in the analysis.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e With-Project TY Acres

Step 4: Change the with-project data

Now that the acres have been input, it is time to focus on the variables.

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the tenth option (10. Enter With-Project
Projections®).

4. Say “N0” to the initialization question.

Only a few variables must be changed in EMERGENT and
NEWEMERG, so those changes will be made first.

5. Select EMERGENT from the Cover Type pull-down box, and select
DEPTHWATER from the Variable pull-down box.

6. Highlight the TY. entry (i.e., 100) and type in the new value for the year
(i.e., 330) (see Table E19 above for these values).

7. Hit Tab on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 100) and type in the new value for the
year (i.e., 330).

8. Hit Tab on the keyboard to finish. The data are now input for this variable.
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9. Repeat the process for the NEWEMERG cover type and the
DEPTHWATER variable.

Now focus on NEWSCRUB and SCRUBSHRUB.

10. Select NEWSCRUB from the Cover Type pull-down box, and select
CANEMERG from the Variable pull-down box.

11. Highlight the TY entry (i.e., 10) and type in the new value for the year (i.e.,
0) (see Table E20 above for these values).

12. Hit Tab on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 50) and type in the new value for the
year (i.e., 0).

13. Hit Tab on the keyboard to finish. The data are now input for this variable.

14. Repeat the process for all the variables in the NEWSCRUB cover type
(i.e., CANWOODG6, DEPTHWATER, and TYPGROWFRM).

15. Repeat the process for all variables in the SCRUBSHRUB cover type
(i.e., CANEMERG, CANWOOD6, DEPTHWATER, and
TYPGROWFRM).

16. When completely finished, click Close and click on Yes to save the data
for later use.

Repeat the process for the multiple formula models.

17. Click on the Run button under the Multiple Formula Models section
of the primary interface.

18. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

19. Now double-click on the tenth option (10. Enter With-Project
Projections®).

20. Say “No” to the initialization question.

Only a few variables must be changed in EMERGENT and
NEWEMERG,; start with those changes first.

21. Select STWATER from the Life Requisite pull-down box, select
EMERGENT from the Cover Type pull-down box, and select
DEPTHWATER from the VVariable pull-down box.

22. Highlight the TY; entry (i.e., 1) and type in the new value for the year (i.e.,
3.3) (see Table E20 above for these values).
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23. Hit Enter on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 1) and type in the new value for the
year (i.e., 3.3). Hit Tab on the keyboard to finish.

24. Repeat the process for the NEWEMERG cover type and the
DEPTHWATER variable.

Now focus on NEWSCRUB and SCRUBSHRUB.

25. Select STFOODCVR from the Life Requisite pull-down box, select
NEWSCRUB from the Cover Type pull-down box, and select
CANSUBMERG from the Variable pull-down box.

26. Highlight the TY; entry (i.e., 10) and type in the new value for the year (i.e.,
0) (see Table E20 above for these values).

27. Hit Enter on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 50) and type in the new value for the
year (i.e., 0). Hit Tab on the keyboard to finish.

28.All the TY; and TYs, variable values for NEWSCRUB and
SCRUBSHRUB must be changed to zeroes in every life requisite, so
systematically repeat the process to make these changes.

29. When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

e With-Project Projections — Single Formula Models
e With-Project Projections — Multiple Formula Models

Step 5: Re-run the analysis

Now run the analysis for the models.

1. Set the working model (i.e., double-click on the first option - 1. Choose
Working Model, select the Marsh Wren option from the pull-down
list, and click Close.

2. Double-click on 4. Perform Baseline (TY 0) Calculations*, let the
system run, and click OK when it is finished.
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Double-click on 7. Enter Without-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Double-click on 10. Enter With-Project Projections¥*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Go to the Analysis Reports button, open the AAHU Summary
Report, and export it to MS Word.

Again, repeat the process for the multiple formula models.

8.

10.

11.

12.

13.

14.

Set the working model (i.e., double-click on the first option - 1. Choose
Working Model, select the Slider Turtle option from the pull-down
list, and click Close.

Double-click on 4. Perform Baseline (TY O) Calculations*, let the
system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Double-click on 10. Enter With-Project Projections*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Go to the Analysis Reports button, open the AAHU Summary
Report, and export it to MS Word.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:
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Single Formula Models:
e AAHU Summary
e With-Project Results

e With- vs. Without-Project Results.

Multiple Formula Models:
e AAHU Summary
e With-Project Results

e With- vs. Without-Project Results

Both Models Types:
e Overall Net Results — All Models

Which design was more productive? According to the outputs in Exercise 8

and the analysis that was just run, one can expect to see the following

results:

Table E21. Results of the Scenario A Restoration Analyses (“Design 1” vs. “Design 2”).

Scenario A - Design 1 Scenario A - Design 2
Acres Acres
Restored Restored
and and Net
Model Name Created Net Gains Created Net Gains Difference
Marsh Wren 150 60 150 92 32
Slider Turtle 150 74 150 30 44
Average Gains: 150 134 150 122 76

The restoration design proposed under the first alternative (i.e.,

Design 1) is clearly more productive (i.e., on average 134 AAHUS vs.
122 AAHUS). The first design is more productive for the slider turtle, and
the second design is more productive for the marsh wren. Design 1 only
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produces 60 and 74 AAHUSs respectively. Design 2 produces 92 marsh
wren AAHUs and 30 slider turtle AAHUS.

If time permits, Scenario A should be re-run a few more times — users
should attempt to develop a restoration scheme to rehabilitate the habitat
for these animals. Remember, acres can be incrementally increased or
decreased, but the variables can also be changed to reflect different levels
of restoration and management activities (which ultimately affect the cost
of the project). Be sure to re-name these when moving through the process
to keep track of the analyses.

Scenario B: Create a “master file” that can be used for new sites

Now assume that the feasibility study spans an entire watershed, and as
such, several individual sites are the focus of the comprehensive restora-
tion plan. A second type of “master file” is needed to assess each proposed
action site — one that accounts for the new baseline and without-project
conditions at each new location. This time, the models and their asso-
ciations are retained, but the baseline data and future conditions (both
with- and without-project) must be modified.

Step 1: Copy the file and change the name

1. To begin, open the training datafile entitled Scenario A —
Design 1.mdb.

2. Click on the Other Activities button, and choose the Save Datafile
Under New Name option.

3. Besure to click once on the Data Control Check Box at the bottom of
this screen to assure that the file becomes the “acting” file when [~
finished, and click on the Save button in the upper left-hand E‘J
corner of this form.

4. Inthe Save datafile as screen, identify the storage location via the Save
in: window at the top of the interface. Name the file Scenario B —
Design 1.mdb in the File name: window. Now press Save and OK to
finish the copying activity.

Step 2: Change the alternative name in the methods section

1. Click on the Setup button under the Single Formula Models section of
the primary interface, and choose the first option (i.e., 1. Enter Project
Methods).
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2. Change the Alternative Name from Scenario A - Design 1 to

Scenario B - Design 1, and click Close.

Now assume that the site is purely agricultural cropland, waiting for
hydrology to be restored and wetland vegetation to be re-planted on its

newly sculpted topography. The following acres and variable trends have
been projected for this design alternative:

Table E22. With-project acre projections for “Design 1” in Exercise 9 (Scenario B).

Without-Project With-Project
Target Year Target Year
2000 | 2010 | 2060 | 2000 | 2010 | 2060
No. | Code Description TYO TY1 | TY51 TYO TY1 | TY51
1 | EMERGENT Emergent Wetlands 0 0 0 0 0 0
NEWEMERG \':lvzzgn?izveloped e 0 0 0 0 100 100
SCRUBSHRUB | Scrub-Shrub Wetlands 0 0 0 0 0 0
4 | NEWSCRUB gﬁ\rﬁlz a/(zﬁaln?wzzd S 0 0 0 0 100 100
AGCROP Agricultural Croplands 200 200 200 200 0 0
TOTALS: | 200 | 200 | 200 | 200 | 200 | 200

Table E23. With-project variable projections for the Marsh Wren HSI model in “Design 1”
in Exercise 9 (Scenario B).
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Table E24. With-project variable projections for the Slider Turtle HSI model in “Design 1”
in Exercise 9 (Scenario B).
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Focus on the acres first, and then return to handle the variables.

Step 3: Change the acres

1. Click the Setup button under the Single Formula Models section, and
double-click the third option (i.e., 3. Define Cover Types and
Baseline Acres).

2. Zero out the first four cover types and enter 200 acres for the last cover
type (i.e., AGCROP — Agricultural Croplands) so that this
information matches the acres in the table above (Table E22).

3. Click Close when finished.

Now focus on the without-project acres.

4. Double-click on the sixth option (6. Enter Without-Project Acres).

5. Again, zero out all the cover type except AGCROP-Agricultural
Croplands so that the information matches the without-project acreage
trends in the table above (Table E22).

6. Click Close when finished.

Fianlly, deal with the with-project acres.

7. Double-click on the ninth option (9. Enter With-Project Acres).

8. Pull-down the cover types and fill in the with-project acreage trends as
indicated in the table above (Table E22).

9. Click Close when finished.
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Because the Marsh Wren and Slider Turtle are both being used to assess
the changes at this site, AND they share similar cover types, it is only
necessary to enter the acres for one of the models — the acres are carried
across all models in the analysis.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Cover Types and Baseline (TY O) Acres
e Without-Project TY Acres
e With-Project TY Acres

Step 4: Change the baseline data

Now that the acres have been input, it is time to focus on the variables
(refer to Table E23 above).

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the third option (3. Enter SI Graphs and
Variable Data).

4. Delete all the baseline data for every variable shown, and enter a zero for
each variable in each cover type (i.e., delete the individual data points by
clicking on the Record Indicator Bar to the immediate left of each data
point and pressing Delete on the keyboard).

5. Click Close when finished.

Repeat the process for the multiple formula models (refer to Table E24
above).

6. Click on the Run button under the Multiple Formula Models section
of the primary interface.

7. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

8. Now double-click on the third option (3. Enter SI Graphs and
Variable Data).
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9. Delete all the baseline data for every variable in each life requisite, and
enter a zero for each variable in each cover type-life requisite combination
(i.e., delete the individual data points by clicking on the Record
Indicator Bar to the immediate left of each data point while pressing
Delete on the keyboard).

10. Click Close when finished.

Use the reports in EXHEP to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

e Variable Data — Single Formula Models
e Variable Data — Multiple Formula Models

Another way to check work is to run the baseline calculations for each
model (the result should be 0.0 HSIs and 0.0 HUs). The following report
should be created as a result:

e Baseline (TY 0) Results — Single Formula Models
e Baseline (TY 0) Results — Multiple Formula Models.

Step 5: Change the without-project data

The without-project condition is the “status quo” (0.0 quality and no acres
associated with the models), the baseline data should be initialized (which
will set all the values to zero), and then the projections should be saved
(refer to Table E23 above).

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the seventh option (7. Enter Without-Project
Projections®).

4. Say “Yes” to the initialization question. There is no need to change any of
the data — they are all zeros; now the without-project analysis can begin.

5. Click Close, and say Yes to the save question.

Repeat the process for the multiple formula models (refer to Table E24
above).



ERDC/EL SR-12-1 396

6. Click on the Run button under the Multiple Formula Models section
of the primary interface.

7. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.

8. Now double-click on the seventh option (7. Enter Without-Project
Projections®).

9. Say “Yes” to the initialization question. There is no need to change any of
the data — they are all zeros; now the without-project analysis can begin.

10. Click Close, and say Yes to the save question.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

e Without-Project Projections — Single Formula Models
e Without-Project Projections — Multiple Formula Models

Step 6: Change the with-project data

The with-project condition is the restoration plan, and as such requires
major changes in the variable trends.

1. To begin, click on the Run button under the Single Formula Models
section of the primary interface.

2. Double-click on the first option (1. Choose Working Model), select the
Marsh Wren option from the pull-down list, and click Close.

3. Now double-click on the tenth option (10. Enter With-Project
Projections®).

4. Say “Yes” to the initialization question.

5. Enter the variable trends into this screen based on the information
provided in Table E23 above. Refer to Exercise 8 above for a refresher on
how to enter this information.

6. Click Close, and say Yes to the save question.

Again, repeat the process for the multiple formula models.

7. To begin, click on the Run button under the Multiple Formula Models
section of the primary interface.

8. Double-click on the first option (1. Choose Working Model), select the
Slider Turtle option from the pull-down list, and click Close.
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9. Now double-click on the tenth option (10. Enter With-Project
Projections®).

10. Say “Yes” to the initialization question.

11. Enter the variable trends into this screen based on the information
provided in Table E24 above. Refer to Exercise 8 above for a refresher on
how to enter this information.

12. Click Close, and say Yes to the save question.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

e With-Project Projections — Single Formula Models
e With-Project Projections — Multiple Formula Models

Step 7: Re-run the analysis

Now the analysis for the models can be run.

1. Set the working model (i.e., double-click on the first option - 1. Choose
Working Model, select the Marsh Wren option from the pull-down
list, and click Close.

2. Double-click on 4. Perform Baseline (TY 0) Calculations*, let the
system run, and click OK when it is finished.

3. Double-click on 7. Enter Without-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

4. Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

5. Double-click on 10. Enter With-Project Projections*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

6. Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

7. Go to the Analysis Reports button, open the AAHU Summary
Report, and export it to MS Word.
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Now focus on the multiple formula models.

8.

10.

11.

12.

13.

14.

Set the working model (i.e., double-click on the first option - 1. Choose
Working Model, select the Slider Turtle option from the pull-down
list, and click Close).

Double-click on 4. Perform Baseline (TY O) Calculations*, let the
system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Double-click on 10. Enter With-Project Projections®*, click on the No
button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Go to the Analysis Reports button, open the AAHU Summary
Report, and export it to MS Word.

Use the reports in EXHEP to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

Single Formula Models:

AAHU Summary
Without-Project Results
With-Project Results

With- vs. Without-Project Results
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Multiple Formula Models:

e AAHU Summary

e Without-Project Results
e With-Project Results

¢ With- vs. Without-Project Results

Both Model Types:
e Overall Net Results — All Models

So which designs were more productive — Scenario A or B? According to
the outputs in Exercise 8 and the analysis run so far, one can expect to see
the following results:

Table E25. Results of the Scenario A Restoration Analyses (“Design 1” vs. “Design 2”).

Scenario A - Design 1 Scenario A - Design 2 Scenario B - Design 1
Acres Acres Acres
Restored Restored Restored
and Net and and
Model Name Created Gains Created | Net Gains Created | Net Gains
Marsh Wren 150 60 150 92 200 76
Slider Turtle 150 74 150 30 200 75
Average Gains: 150 134 150 122 200 151

This latest design (i.e., Scenario B — Design 1) is now the most productive -
but not by much. A small increase in acreage at this second site (i.e.,
Scenario B — Design 2) might lead to an even more productive alternative.
If time permits, Scenario B — Design 1 should be modified a few more
times — users should try their hands at improving the rehabilitation
scheme. Remember, acres can be incrementally increased or decreased,
but variables can also be changed to reflect different levels of restoration

and management activities (which ultimately affect the cost of the project).

Be sure to re-name these when moving through the process in order to
keep track of the analyses.
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Exercise 10: Project Information and Model Setup in EXHGM

Mr. Howard Jones, a savvy businessman and local farmer, owns a 250-
acre plot of ground just outside the town of Biloxi, MS called White Clouds
Farm. The area immediately surrounding the town has recently experi-
enced a dramatic increase in industrial growth, and development pressure
has led Mr. Jones to explore the possibility of building an industrial com-
plex on his land. Of the 250 acres currently under his control, 25 acres can
be characterized as cypress pine savanna, 25 acres as switchcane, 50 as
hardwoods, and an additional 150 acres can be classified as bunchgrass
pine savanna (both have been further characterized as wet pine flats on
mineral soils). Below is a table containing a breakdown of acres by partial
wetland assessment area (PWAA) (Table E26).

Table E26. Baseline PWAAs and acreages for Exercise 10.

Baseline

No. Code Partial Wetland Assessment Area Descriptions Acres (TYo)
1 BNCHGRPSAV Bunchgrass/Pine Savanna 150
CYPRESPSAV Cypress/Pine Savanna 25
3 SWTCHPSAV Switchcane/Pine Savanna 25

Uplands, Hardwoods & Other Non Applicable
4 HARDWOODS Areas 50
5 IMPACT Area Impacted By Proposed Development 0

TOTAL: 250

As one might expect, the area provides little economic benefit to Mr. Jones
under his current operational scheme (i.e., the acres are too wet to farm),
but once they are developed, Mr. Jones stands to turn a good profit. Being
a conscientious farmer and a closet naturalist, Mr. Jones acknowledges
that wetlands provide ecosystem services (i.e., flood control, water quality,
aesthetics, recreation, etc.) to the region, and has offered to buy (and
preserve in perpetuity) 200 acres of high quality wetlands adjacent to his
farm to offset these losses. Mr. Jones has recently applied to the U.S. Army
Corps of Engineers (USACE) for a permit, and is eagerly awaiting the

reply.
In order to process the permit, a USACE regulator must determine:

1. The number of functional capacity units lost as a result of Mr. Jones’
development proposal.
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2. The number of additional acres, of a specific quality, that must be
purchased to mitigate for the losses not covered under Mr. Jones’
mitigation plan.

An interagency team has been convened to participate in the permitting
process. Their names include:

Andrea Fisher and Joe Black (USACE District)

John Anderson (County Forest Preserve)

Eric Brand (Natural Resources Conservation Service)

William Malone and Chris White (State Department of Natural
Resources)

Cynthia Miller (U.S. Geological Survey)

Sally Mengler (USFWS)

0 Kelly Burks-Copes and Antisa Webb (ERDC Facilitators)

O O O O

O O

The team has participated in the intensive HGM model development
process, and is now eager to apply the model on a real-world regulatory
problem. Details regarding the model’s functions, associated partial
wetland assessment areas, and variables have been provided in a file on
the installation CD (refer to the Wet Pine Flats Field Kit workbook).
Use this information to set up the models in EXHGM.

1. To begin, open the Blank datafile.mdb with EXHGM (look at the
Getting Started chapter to locate this file), name it something unique (say
Exercise 10.mdb), and save it to the Exercise 10 folder under the
Training Exercise subdirectory under Environmental Programs
on the hard drive. Now, document the basic premises behind the study in
the methods interface (click the Setup button) and choose the 1. Enter
Project Methods option. The following information might be important
to enter into the interface:

e Model references and support documentation.

e Model modifications (if any).

e List of evaluation team members.

e Goals and objectives.

e Data management strategies.

e Evaluation strategies (including tradeoff approaches).

e Field sampling team and metadata (include locations, assumptions,
dates, etc.).
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At the absolute minimum, a Project Name (i.e., White Clouds
Farm) and Alternative Name (i.e., Impact Analysis) must be
entered in the spaces provided.

2. Now set up functions for the Pine Flats model by assigning names and
descriptions in the function description interface (double-click the 2.
Enter Function Descriptions option). Hint - look in the MS Excel
“fieldkits” for the Function List worksheet to see details.

3. Define the PWAASs in the study area in the PWAA interface (double-click
the 3. Define Partial Wetland Areas option). Hint - look in the MS
Excel “fieldkits” for the PWAA worksheet to see details.

4. Now enter the variables (double-click the 4. Define Variables option).
Hint - look in the MS Excel “fieldkits” for the Master Variables List
worksheet to see details.

5. Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

¢ Methods and Assumptions

e Function List

e PWAAs and Baseline (TY O) Acres

e Variables List
The files on the hard drive are not formatted as they might appear in
EXHGM (the actual EXHGM reports were exported to MS Word for

purposes of distribution), but the information contained within is
accurate.
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Exercise 11: Formula Association and FCI Formula Writing in EXHGM

For users who need help writing formulas in EXHGM, three helpful tools
are provided in the software to make the process easier. The first tool is
called a “Cheat Sheet.” Just click on the Ml Help button at the top of the
Function Association screen (under Run, 2. Associate Parameters)

to see:

S e I o oy B e

“@.

Mathematical Dperators

Symhbol Name

Function

Symbol

Special Operators

Hame

Function

+ Pluz

Addition

Parenthesesz

Groups equation elements

Mirz

Subtraction

Bracketz

Defines equation element as a variable

Asterizh

Multiplication

Braces

Defines MIM and Max functions

Forward Slash

Diiwigion

Carat

Exponent

Sample equations with various syntax: I

1| [MINTVARTT & [VAR2]}

Ampersand

g [((3 = [ [VAR7] = [VAR3] ] "0.5 ] + [VAR1] 1 / 4

Enables multiple elements in a MIM or
b fumction

ﬂ |MIN {[VAR2] & [VAR3] &_[VARSB] } + MAX { [ [ [VAR2] - [VAR1]] "0.5) & [VAR7]

General Rules:

u Every open parenthesiz, bracket or brace MUST have a cormesponding closing parenthesis, bracket or brace.
u Extra spaces in the equations are automatically stipped out. Feel free ta use them to imprave organization,

u Al wariablez MUST be encloged within brackets. Each variable iz enclozed within itz own brackets,

u The special wards "MIN' and "Mad" must ALWAYS be followed by an open brace "{".
OF course, a closing brace 1" is required and is placed at the end of the MIN /WM& function.

n Mested MIN and MAK functions are MOT allowed. See eguation 3 above for an example of the proper MIN/MAX Lzage.

Now write the four FCI Formulas for the Wet Pine Flats HGM model using

these syntax rules.
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Wet Pine Flats - Fxn 1: Water Regime

FC|WATEREG|ME For all PWAAs =

Where:

V1 = Surface Flow of Water (SURFFLOW)
V2 = Outflow of Water (OUTFLOW)
V3 = Surface Water Storage (STORAGE)

Ve = Microtopographic Features (MICRO)
V7 = Soil Porosity (PORE)

1/2
Minimum of V1 0or V2 or V3 or V4 or (V5 X Ve + V7)

2

V4 = Importation of Water from Elsewhere (INFLOW)
Vs = Evapotranspiration Potential (EVAPOTRANS)

Follow the syntax rules to enter the formula into the software (see next

page to check the formula).

The Wet Pine Flats FCI formula for Fxn 1 (Water Regime) for all PWAAs =
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Here is the correct answer:

Wet Pine Flats - Fxn 1: Water Regime

FClwarereaive = MIN {[SURFFLOW]& [OUTFLOW]& [STORAGE]& [INFLOW]&
(([EVAPOTRANS] * (([MICRO] + [PORE])/2))"(1/2))}

Now try the second function — remember that some functions are written
specifically for the PWAAs in which they are applied (as is the case with
the Fxn 2: Maintain Characteristic Plant Community function in
the Wet Pine Flats model).

Wet Pine Flats - Fxn 2: Maintain Characteristic Plant Community
1) FClpiantcomm for Bunchgrass/Pine (BNCHGRPSAV) =

Maximum of V1 or V2
Where:
V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)

2) FClpiantcomm for Cypress/Pine Savanna (CYPRESPSAV) =

Maximum of V1 or V2 or (V3 XVg + Vs)l/2
2
Where:
V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)
V3 = Density of Pond Cypress in each of 3 size classes (CYPRESS).
V4 = Percent Cover of Sedges (SEDGES)
Vs = Sub-canopy Density per ha (SUBCAN)

3) FClpLantcomm for Switchcane/Pine Savanna (SWTCHPSAV) =

1/2
(V1X Vo + V3)

2
Where:
V1 = Density of Longleaf and Pond Pines in the Canopy layer (LONGL)
V2 = Sub-canopy Density per ha (SUBCAN)
V3 = Pine Density per ha (PINES)
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Follow the syntax rules to enter the formula into the software (see next
page to check formula).

The Wet Pine Flats FCI formula for Fxn 2 (Plant Community) for
BNCHGRPSAYV =

The Wet Pine Flats FCI formula for Fxn 2 (Plant Community) for
CYPRESPSAV =

The Wet Pine Flats FCI formula for Fxn 2 (Plant Community) for
SWTCHPSAV =




ERDC/EL SR-12-1 407

Here are the correct answers:

Wet Pine Flats - Fxn 2: Maintain Characteristic Plant Community
1) Bunchgrass/Pine (BNCHGRPSAV) =
FClpLantcomm = MAX {[HERB]& [NBG]}

2) Cypress/Pine Savanna (CYPRESPSAV) =

FClpLantcomm = MAX {[HERB] & [NBG] & (([CYPRESS] *
((SEDGES] + [SUBCAN])/2))*(1/2))}

3) Switchcane/Pine Savanna (SWTCHPSAV) =

FClpLantcomm = ([LONGL] * (([SUBCAN] + [PINES])/2))™1/2)

Now try the third function — again, this function is written specifically for
the PWAAs in which it is applied, so there will be a new formula for each
PWAA in Fxn 3: Maintain Characteristic Animal Community.
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Wet Pine Flats - Fxn 3: Maintain Characteristic Animal Community

1) FClanimaicomm for Bunchgrass/Pine (BNCHGRPSAV) =

1/2
[(Maximum of Vior V2) X V3]

Where:
V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)
V3 = Area of Contiguous Fire-Maintained Landscape (LANDSCP)

2) FClanivarcomm for Cypress/Pine Savanna (CYPRESPSAV) =

1/2 1/2
{[Maximum of Vzor V2 or (V3 X Va + Vs) ]XVG}
2

Where:
V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)
V3 = Density of Pond Cypress in each of three size classes (CYPRESS).
V4 = Percent Cover of Sedges (SEDGES)
Vs = Sub-canopy Density per ha (SUBCAN)
Ve = Area of Contiguous Fire-Maintained Landscape (LANDSCP)

3) FClanmaLcomm for Switchcane/Pine Savanna (SWTCHPSAV) =

1/2 1/2
[(vl X V2 + Vs) X Va]
2

Where:
V1 = Density of Longleaf and Pond Pines in the Canopy layer (LONGL)
V2 = Sub-canopy Density per ha (SUBCAN)
V3 = Pine Density per ha (PINES)
V4 = Area of Contiguous Fire-Maintained Landscape (LANDSCP)

Follow the syntax rules to enter the formula into the software (see next
page to check formula).
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The Wet Pine Flats FCI formula for Fxn 3 (Animal Community) for
BNCHGRPSAYV =

The Wet Pine Flats FCI formula for Fxn 3 (Animal Community) for
CYPRESPSAV =

The Wet Pine Flats FCI formula for Fxn 3 (Animal Community) for
SWTCHPSAV =
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Here are the correct answers:

Wet Pine Flats - Fxn 3: Maintain Characteristic Animal Community
1) Bunchgrass/Pine (BNCHGRPSAV) =
FClanimaLcomm = ((MAX {{HERB] & [NBG]}) * [LANDSCP])™(1/2)

2) Cypress/Pine Savanna (CYPRESPSAV) =

((MAX {[HERB] & [NBG] & (([CYPRESS] *
((SEDGES] + [SUBCAN])/2))*(1/2))}) *
[LANDSCP])*(1/2)

FClanivaLcomm =

3) Switchcane/Pine Savanna (SWTCHPSAV) =

FClanivaicomm = ((([LONGL] * (([SUBCAN] + [PINES])/2))"(1/2))
* [LANDSCP])*(1/2)

Now try the last function — again, this function is written specifically for
the PWAAs in which it is applied, so there will be a new formula for each
PWAA in Fxn 4: Maintain Characteristic Biogeochemical
Processes.
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Wet Pine Flats - Fxn 4: Maintain Characteristic Biogeochemical Processes

1) FClgiogeocHem for Bunchgrass/Pine (BNCHGRPSAV) =

{Maximum of Vior Vo X

1/24 | V2
Minimum of V3 or V4 or Vs or Ve or [(V7X Vs + Vo) ]}
2
Where:
V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)
V3 = Surface Flow of Water (SURFFLOW)
V4 = Outflow of Water (OUTFLOW)
Vs = Surface Water Storage (STORAGE)
Ve = Importation of Water from Elsewhere (INFLOW)
V7 = Evapotranspiration Potential (EVAPOTRANS)
Vs = Microtopographic Features (MICRO)
Vo = Soil Porosity (PORE)

2) FClgiogeochem for Cypress/Pine Savanna (CYPRESPSAV) =

. 1/2
{Maxmum of Vior Vs or (V3 X Vg + V5) X

2

1/24 | V2
Minimum of Ve or V7 or Vg or Vg or [(VloX Vi1 + V1o) ]}
2
Where:

V1 = Herbaceous Indicator Score (HERB)
V2 = Percent Cover of Selected Native Bunchgrass (NBG)
V3 = Density of Pond Cypress in each of three size classes (CYPRESS).
V4 = Percent Cover of Sedges (SEDGES)
Vs = Sub-canopy Density per ha (SUBCAN)
Ve = Surface Flow of Water (SURFFLOW)
V7 = Outflow of Water (OUTFLOW)
Vs = Surface Water Storage (STORAGE)
Vo = Importation of Water from Elsewhere (INFLOW)
V1o = Evapotranspiration Potential (EVAPOTRANS)
V11 = Microtopographic Features (MICRO)

V12 = Soil Porosity (PORE)
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Wet Pine Flats - Fxn 4: Maintain Characteristic Biogeochemical Processes
(Continued)

3) FClgiogeochem for Switchcane/Pine Savanna (SWTCHPSAV) =

1/2
{(le Vo + V3) X
2
1/29\1/2
Minimum of V4 or Vs or Ve or V7 or [(vgx Vo + Vo) ]}
2
Where:

V1 = Density of Longleaf and Pond Pines in the Canopy layer (LONGL)
V2 = Sub-canopy Density per ha (SUBCAN)

V3 = Pine Density per ha (PINES)

V4 = Surface Flow of Water (SURFFLOW)

Vs = Outflow of Water (OUTFLOW)

Ve = Surface Water Storage (STORAGE)

V7 = Importation of Water from Elsewhere (INFLOW)

Vs = Evapotranspiration Potential (EVAPOTRANS)

Vg = Microtopographic Features (MICRO)

V1o = Soil Porosity (PORE)

Follow the syntax rules to enter the formula into the software (see next
page to check formula).
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The Wet Pine Flats FCI formula for Fxn 4 (Biogeochemical Processes) for
BNCHGRPSAYV =

The Wet Pine Flats FCI formula for Fxn 4 (Biogeochemical Processes) for
CYPRESPSAV =

The Wet Pine Flats FCI formula for Fxn 4 (Biogeochemical Processes) for
SWTCHPSAV =
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Here are the correct answers:

Wet Pine Flats - Fxn 4: Maintain Characteristic Biogeochemical Processes

1) Bunchgrass/Pine (BNCHGRPSAV) =

(MAX {[HERB]& [NBG]}) * (MIN {{[SURFFLOW]&
OUTFLOW]& [STORAGE]& [INFLOW]&
([EVAPOTRANS] * (([MICRO] +
PORE])/2))*(1/2))))"(1/2)

FClgiogeocHEM =

— ~~ /e~

2) Cypress/Pine Savanna (CYPRESPSAV) =

FClsioceocHEM = ((MAX {{HERB] & [NBG] & (([CYPRESS] *
((ISEDGES] + [SUBCAN])/2)A(1/2))}) * (MIN
{[SURFFLOW]& [OUTFLOW]& [STORAGE]&
[INFLOW]& (([EVAPOTRANS] * (([MICRO] +
[PORE])/2))M(1/2))1))"(1/2)

3) Switchcane/Pine Savanna (SWTCHPSAV) =

((ILONGL] * (([SUBCAN] + [PINES])/2))\(1/2)) *
MIN {{SURFFLOW]& [OUTFLOW]& [STORAGE]&
INFLOW]& (([EVAPOTRANS] * (([MICRO] +
PORE])/2))"(1/2))))"(1/2)

FCl BIOGEOCHEM =

—, o~~~

Now enter the formulas into the software.

1. To begin, open the training datafile entitled Exercise 11.mdb and click
on the Run button.

2. Double-click on the first option (1. Choose Working Function), select

the FxnO1: Water Level Regime option from the pull-down list, and

click Close.

Now double-click on the second option (2. Associate Parameters).

4. Click on the PWAA drop-down box, and choose BNCHGRPSAYV from
the pull-down list.

5. Click once on the FCI Function Formula input box and verify that the
cursor is to the immediate right of the “1*” placeholder.

6. Now move the cursor to the floating Variables Available keypad and
scroll down through the list of variables. Single click on the variables
SURFFLOW, OUTFLOW, STORAGE, INFLOW, EVAPOTRANS,
MICRO, and finally PORE.

w
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7.

9.

Systematically place the cursor between each of the variable codes in the
FCI Function Formula input box, and insert an operator (refer to the
manual for these) using either the operator keys on the floating keypad, or
typing them using your keyboard (look to the box above to check yourself).
Put the cursor between this first variable and the “1*” and backspace twice
or put the cursor immediately before the “1*” and hit the Delete button on
the floating keypad.

Click on the Equation Check button immediately to the right of the FCI
Function Formula input box to check work.

10. Remove any phantom records if they exist.

Now duplicate the formula for all the PWAAs associated with the model.

To begin, click on the cover type drop-down box, and choose
CYPRESPSAV.

Click on the Back Record button, click on the Copy button, click on the
Forward Record button, and click on the Paste button.

Click on the cover type drop-down box, choose SWTCHPSAYV, and click
on the Paste button once again.

Remove any phantom records if they exist.

Repeat this process for each function in the model.

By now, there should be three records for each function (12 records total)—
one for each PWAA in the model (Table E27).
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Table E27. Record list for Exercise 12 after formula entry.

Record
Count Function PWAA FCl Formula
Fxn 1: Water Regime
MIN {{[SURFFLOW]& [OUTFLOW]& [STORAGE]& [INFLOW]&
1 WATEREGIME BNCHGRPSAV | (([EVAPOTRANS] * (([MICRO] + [PORE])/2))*(1/2))}
MIN {{SURFFLOW]& [OUTFLOW]& [STORAGE]& [INFLOW]&
2 WATEREGIME CYPRESPSAV ((IEVAPOTRANS] * (([MICRO] + [PORE])/2))*(1/2))}
MIN {{[SURFFLOW]& [OUTFLOW]& [STORAGE]& [INFLOW]&
3 WATEREGIME SWTCHPSAV ((IEVAPOTRANS] * (([MICRO] + [PORE])/2))*(1/2))}
Fxn 2: Plants
4 PLANTCOMM BNCHGRPSAV | MAX {[HERB]& [NBG}
MAX {[HERB] & [NBG] & (([CYPRESS] * (([SEDGES] +
PLANTCOMM CYPRESPSAV [SUBCAN])/2))M1/2))}
PLANTCOMM SWTCHPSAV ([LONGL] * (([SUBCAN] + [PINES])/2))(1/2)
Fxn 3: Animals
7 ANIMALCOMM | BNCHGRPSAV | ((MAX {[HERB] & [NBG]}) * [LANDSCP])*(1/2)
((MAX {[HERB] & [NBG] & (([CYPRESS] * (([SEDGES] +
8 ANIMALCOMM CYPRESPSAV [SUBCAN])/2))(1/2))}) * [LANDSCP))™(1/2)
(([LONGL] * ((J[SUBCAN] + [PINES])/2))M1/2)) *
9 ANIMALCOMM SWTCHPSAV [LANDSCP))™N(1/2)
Fxn4: Biogeochemistry
((MAX {{HERB]& [NBG]}) * (MIN {{SURFFLOW]&
[OUTFLOW]& [STORAGE]& [INFLOW]& (([EVAPOTRANS] *
10 BIOGEOCHEM BNCHGRPSAV ((MICRO] + [PORE])/2)N1/2)))™N1/2)
((MAX {{HERB] & [NBG] & (([CYPRESS] * (([SEDGES] +
[SUBCAN])/2))M1/2))}) * (MIN {{[SURFFLOW]&
[OUTFLOW]& [STORAGE]& [INFLOW]& (([EVAPOTRANS] *
11 BIOGEOCHEM CYPRESPSAV ((IMICRO] + [PORE])/2))M1/2)))™(1/2)
(([LONGL] * ((J[SUBCAN] + [PINES])/2))M(1/2)) * (MIN
{[SURFFLOW]& [OUTFLOW]& [STORAGE]& [INFLOW]&
((IEVAPOTRANS] * (([MICRO] +
12 BIOGEOCHEM SWTCHPSAV [PORE])/2)™1/2)))"N1/2)

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

e Formulas

e Associations
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Exercise 12: Entering Curves into EXHGM

For users who need help reading and converting SI curves into X,Y
coordinates in EXHGM, a series of graphs taken from the Wet Pine Flats
HGM documentation are provided. The Wet Pine Flats model has four
functions, so the process below must be completed four times to fully
populate the datafile in EXHGM. For now, the first function (Fxn O1:
Water Level Regime) will be focused on. Look to the field kit to explore
the remaining functions and their variable coordinates (Wet Pine Flats
Field Kit). To begin, write out the X,Y coordinates in tabular fashion, and
then convert these to EXHGM syntax (i.e., X1,Y1, X2,Y2, X3, Y3, . ... Xn,
Yn). When calculations have been completed, see the answers provided on
the pages that follow.

. 0 X,Y coordinates in
_ 09N tabular fashion:
% 0.8
< 0.7 \
5 - N X-Values Y-Values
2 0.6 \
§ 0.5 \
% 0.4 \
8 0.3
> 02 N X,Y coordinates in
o N ,
0 ‘ EXHGM syntax:
0 0.5 1
Importation of Water from Elsewhere
(INFLOW)
. X,Y coordinates in
1 tabular fashion:
0.9
3 08 //
S o7 — X-Values Y-Values
< 06 —
S 05 /
S 04 -
§ 0.3 -
g o2 g
0.1 ~ . .
o0& : : : : X,Y coordinates in
0.0 0.2 0.4 0.6 0.8 1.0 EXHGM SyntaX'
Microtopographic Alteration Score
(MICRO)
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X,Y coordinates in
tabular fashion:

X-Values Y-Values

X,Y coordinates in
EXHGM syntax:

X,Y coordinates in
tabular fashion:

X-Values Y-Values

X,Y coordinates in
EXHGM syntax:

X,Y coordinates in
tabular fashion:

X-Values Y-Values

1
% 08
>
S
S 06
£
3
D04
s
.S
S
g 02 0.1
0
0.1 1.0
WITHIN OUTSIDE
ZONE OF INFLUENCE ZONE OF INFLUENCE
(DITCH OR DRAW)
Outflow Options
(Effects of Ditches & Drains)
(OUTFLOW)
1
0.9
5, 0.8 //
2 07
3 pd
=] 0.6
= /
2 0.5 /
v
@ 0.4 /
o
g 0.3 /
@
> 0.2 /
0.1
0 T T T T
0 0.2 0.4 0.6 0.8
Alteration to Soil Porosity Score
(PORE)
1
%)
> 08
S
206
£
a
> 04
)
.8
S 02 01
>
0 -
0.1 1.0
PRESENCE OF FILL ABSENCE OF FILL
OR EXCAVATION OR EXCAVATION
Effect of Fill or Excavation on Surface Water
(STORAGE)

X,Y coordinates in
EXHGM syntax:
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1

1
Z o8
=3
S
2 06 05
£
A
@ 04
o
]
S 02 0.1

N

0.1 0.5 1.0
RESERVOIR RESERVOIR "SHADOW" ABSENCE OF RESERVOIR
"POOL™
Surface Flow Restrictions
(SURFFLOW)
01 3

1 -0—&
= 09 \\
o 08 10 15 2
>J o ~
s 07 = <
2 0.6
Ug) 0.5
@ 04
€ o3
S 02
N .

0.1

0 T T T T

0 5 10 15 20 25
Evapotranspiration Potential
Based on Vegetation Removal or Fire
(EVAPOTRANS)

X,Y coordinates in
tabular fashion:

X-Values Y-Values

X,Y coordinates in
EXHGM syntax:

X,Y coordinates in
tabular fashion:

X-Values Y-Values

X,Y coordinates in
EXHGM syntax:
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Here are the answers:

X,Y coordinates in

0
1 tabular fashion:
0.9
= \
g 0.8 \
S 07 X-Values Y-Values
g 06 AN 0 1
g 05 \\ 1 0
@ 0.4
= 0.3 \ . i
g o \\ X,Y coordinates in
01 EXHGM syntax:
0 T
0 0.5 1
Importation of Water from Elsewhere 0,1,1.0
(INFLOW)
) ! X,Y coordinates in
09 - tabular fashion:
%) 0.8
S 0.7 /
g o6 ~ X-Values Y-Values
= 0.5 / 0 0
a /
§ 0.3 -
S o2 . .
0.1 e X,Y coordinates in
0 T T T T .
0.0 0.2 0.4 0.6 0.8 1.0 EXHGM SyntaX.
Microtopographic Alteration Score
(MICRO) 0’0’1’1
1 X,Y coordinates in
3 os tabular fashion:
g o
g 0 X-Values Y-Values
o 04 0.1 0.1
= 1 1
g 02 0.1
O B 0.1 1.0 ; )
ZONE OF INFLUENCE ZONE OF INFLUENCE X,Y coordinates in
(DITCH OR DRAW)
Outflow Options EXHGM Syntax'
(Effects of Ditches & Drains)
(OUTFLOW)

0.1,0.1,11
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1
0.9
’7: 0.8 //
2 07
% )y
Ee] 0.6
= /
S o5 e
(72)
@ 0.4 /
o
g 0.3 /
@
> 0.2 /
0.1
0 T T . .
0 0.2 0.4 0.6 0.8 1
Alteration to Soil Porosity Score
(PORE)
1
%)
> 08
S
206
£
]
2 04
e
.8
S 02 01
>
0 -
0.1 1.0
PRESENCE OF FILL ABSENCE OF FILL
OR EXCAVATION OR EXCAVATION
Effect of Fill or Excavation on Surface Water
(STORAGE)
1
1
% os
=
S
E 0.6 05
=)
A
@ 04
o)
<
s 02 01
o
0.1 0.5 1.0

RESERVOIR
"POOL"

RESERVOIR "SHADOW" ABSENCE OF RESERVOIR

Surface Flow Restrictions
(SURFFLOW)

X.,Y coordinates in tabular
fashion:

X-Values Y-Values
0 0
1 1

X,Y coordinates in
EXHGM syntax:

0.0.1.1

X,Y coordinates in
tabular fashion:

X-Values Y-Values
0.1 0.1
1 1

X,Y coordinates in
EXHGM syntax:

0.10.1,11

X,Y coordinates in
tabular fashion:

X-Values Y-Values
0.1 0.1
0.5 0.5
1 1

X,Y coordinates in
EXHGM syntax:

0.1,0.1,0.5,0.5,1.1
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Variable Subindex (VSI)

01 3 X,Y coordinates in
1 -0—& .
0.9 N tabular fashion:
0.8 \ 10 15 2
0.7 \:
06 X-Values Y-Values
0.5 0 1
0.4 1 1
0.3 3 1
0.2
01 10 0.7
0 : : , , 15 0.7
0 5 10 15 20 25 25 0.7
Evapotranspiration Potential
Based on Vegetation Removal or Fire . B
(EVAPOTRANS) X,Y coordinates in

EXHGM syntax:

0,1,1,1,3,1,10,0.7,15,0.7,25,0.7

Now enter the coordinates into the software.

To begin, open the training datafile entitled Exercise 12.mdb and click
on the Run button.

Double-click on the first option (1. Choose Working Function), select
the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

Now double-click on the third option (3. Enter VSI Graphs and
Variable Data).

Click on the PWAA drop-down box, and choose BNCHGRPSAYV from
the pull-down list.

Click on the Variable drop-down box, and choose EVAPOTRANS from
the pull-down list.

Click once on the Graph Coordinates (X,Y) entry box and type in the
coordinates for this variable (i.e., 0,1,1,1,3,1,10,0.7,15,0.7,25,0.7), and
hit the Tab key on the keyboard. If all is well, the cursor moves to the
Variable Data entry window. Omitting commas will generate an error
message.

Copy this information to the remaining PWAAs in the model (i.e.,
CYPRESPSAV and SWTCHPSAYV).
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1. Highlight the coordinates and press Ctrl C on the keyboard.

2. Now move up to the upper form (Step 1: Select Cover Types and
Variable Combinations) and pull down CYPRESPSAYV from the
PWAA pull-down box. Leave the variable selection as it is.

3. Move down to the lower form (Step 2: Enter Graph Coordinates and
Variable Data) and left-click once in the Graph Coordinates (X,Y)
box.

4. Press Ctrl V on the keyboard and Tab to accept the coordinates.

5. Now repeat the process for the remaining PWAA (i.e., SWTCHPSAV).

Once that variable has been completed, there are still six variables that
need coordinates, so repeat the entire process for INFLOW, MICRO,
OUTFLOW, PORE, STORAGE, and SURFLOW.

At this point, there should be 21 records — (7 variables x 3 PWAAS)
(Table E28).

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Variable Subindex Curves
Reminder: There are three more functions in the Wet Pine Flats Model.

Look to the documentation, and develop and enter the curves for each
function, just as was done with the first.
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Table E28. Record list for Exercise 13 after X,Y coordinate entry.

Record

Count Function PWAA Variable XY Coordinates
1 Fxn 01: Water Level Regime BNCHGRPSAV EVAPOTRANS 0,14,1,1,3,1,10,0.7,15,0.7,25,0.7
2 Fxn 01: Water Level Regime CYPRESPSAV EVAPOTRANS 0,14,1,1,3,1,10,0.7,15,0.7,25,0.7
3 Fxn 01: Water Level Regime SWTCHPSAV EVAPOTRANS 0,4,1,1,3,,0,0.7,15,0.7,25,0.7
4 Fxn 01: Water Level Regime BNCHGRPSAV INFLOW 0,1,1,0
5 Fxn O1: Water Level Regime CYPRESPSAV INFLOW 0,4,1,0
6 Fxn O1: Water Level Regime SWTCHPSAV INFLOW 0,4,1,0
7 Fxn 01: Water Level Regime BNCHGRPSAV MICRO 00,11
8 Fxn O1: Water Level Regime CYPRESPSAV MICRO 0,011
9 Fxn 01: Water Level Regime SWTCHPSAV MICRO 00,11

Fxn O1: Water Level Regime
Fxn O1: Water Level Regime
Fxn O1: Water Level Regime
Fxn O1: Water Level Regime
Fxn O1: Water Level Regime

Fxn O1: Water Level Regime

Fxn 01: Water Level Regime
Fxn 01: Water Level Regime
Fxn 01: Water Level Regime

BNCHGRPSAV
CYPRESPSAV
SWTCHPSAV
BNCHGRPSAV
CYPRESPSAV
SWTCHPSAV
BNCHGRPSAV
CYPRESPSAV
SWTCHPSAV

PORE

PORE

PORE
STORAGE
STORAGE
STORAGE
SURFLOW
SURFLOW
SURFLOW

0.4,0.4,1,1

04,014,141

04,014,141
0.4,0.1,0.5,0.5,1,1
0.4,0.4,0.5,0.5,1,1
0.4,0.1,0.5,0.5,1,1
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Exercise 13: Entering Data into EXHGM

For users who need help entering data into EXHGM, assume the follow-
ing data were gathered (through field collection, historical records, or GIS
analyses) during the inventorying process for the study site (Table E29).

Table E29. Baseline data entry for Exercise 14.

BNCHGRPSAV
g
E 2 >

<

z 7)) o o = (@]
) (7] = Q o =
8l % 5| 8|8|3]|¢ 2 =
el E Z|B|2|2 8|8 gk =
P 5 ml x| = S S s z | &
1 1 5 0.5 80 1 50 1 1
2 2 6 0.4 50 1 50
3 3 7 0.3 60 0.5 45
4 4 8 0.2 70 0.5 40
5 5 8 0.1 | 100 0.75 | 30

CYPRESPSAV
g
E 2 >
= =5 o
Q2 ﬁ 'E = 8 — % (LG § Z g
S o« €l m | & | & | & ™ o | 2 S i
£ o S| 5|z | 2| 2 = Q|8 =) =)
P 5 ml T | = S | S e o | & D D
1 0.7 2 5 0.5 80 1 50 1 4000 1
2 0.7 3 6 0.4 50
3 1 4 7 0.3 60
4 1 5 5
5 1 6 6
g
E 2 >
= =5 o
@ = = 8 o (% I(JDJ g
[=% 8 (@] o] (0] d é [T
g < = Z Zz 5 o =
o o Z S | S e &% )
1 0.5 80 175 1 1 1
2 0.4 50 | 400
3 0.3 60 | 300
4 0.2 70 150
5 0.1 | 100 | 500
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Although this is not a very robust data set, it is enough to calculate the
baseline conditions at the site for the Wet Pine Flats in this exercise. There
are two ways to enter the data into EXHGM: 1) manually enter data into
the datafile, or 2) organize the data in a spreadsheet and copy it into the
datafile. Exercises to practice both approaches are provided below.

Part 1: Manual Data Entry

1.

To begin, open the training datafile entitled Exercise 13.mdb and click
on the Run button on the primary interface.

Double-click on the first option (1. Choose Working Function), select
the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

Now double-click on the third option (3. Enter VSI Graphs and
Variable Data).

Click on the PWAA drop-down box, and choose BNCHGRPSAYV from
the pull-down list.

Click on the Variable drop-down box, and choose EVAPOTRANS from
the pull-down list.

Now the first data set can be entered. It is best to do this in a systematic
fashion — either enter all the data for a single variable, or enter all the data
for a single PWAA.. All the data for this PWAA will be entered as follows:.

Move down to the lower form and put the cursor in the “O” placeholder
entry blank in the Variable Data entry form (on the right-hand side of
the screen). Type the first data point (i.e., 1) and hit Enter on the
keyboard.

Type in the remaining data (i.e., 2, 3, 4, and 5) hitting Enter after each
data point.

Go back to the top form, click on the Variable drop-down box, choose
INFLOW from the pull-down list, and enter the data for this second
variable.

Repeat the process for INFLOW, MICRO, OUTFLOW, PORE,
STORAGE, and SURFLOW.

Data for all PWAAs associated with the model must be entered, so repeat
the process for CYPRESPSAYV and SWTCHPSAV.

Click Close to finish the session. That completes the first function.

Try entering the rest of the data electronically — go to the next section.
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Part 2: Electronic Data Entry

The key to electronic data entry in EXHGM is formatting. The variable
data must be arranged in a spreadsheet in column fashion (which has been
done in the Exercise 13 Baseline Data — Wet Pine Flats.xls file in
the Exercise 13 training folder).

1. Open this spreadsheet file with MS Excel.

2. Return back to the EXHGM interface. The next function will be entered
electronically, so click on the Run button on the primary interface.

3. Double-click on the first option (1. Choose Working Function), select
the Fxn02: Plant Communities from the pull-down list, and click
Close.

4. Now double-click on the third option (3. Enter VSI Graphs and
Variable Data).

5. Click on the PWAA drop-down box, and choose BNCHGRPSAYV from
the pull-down list.

6. Click on the VVariable drop-down box, and choose HERB from the pull-
down list.

7. Go back to the external spreadsheet and highlight (i.e., block by holding
down the left-mouse key and dragging down the column of data) the data
in the HERB column under the BNCHGRPSAYV heading.

Note: highlight only the data — do not block the column
headings!!!

1. Press Ctrl C on the keyboard to copy the data to the clipboard.

2. Return to the EXHGM software and click the Import Data .
button above the Variable Data entry panel. ’TI

3. That's it! All five data points should have been entered into this screen.
Now repeat the process for the remaining variable (NBGBI).

4. Two PWAAs (i.e., CYPRESPSAYV and SWTCHPSAV) still need to be
entered (with their numerous variables and data).

Note: the list of variables changes with the change in PWAA —
be sure to scroll all the way to top of the variable list when
changing PWAAs . . . the "CYPRESS” variable is hiding up at
the top of the list!!!

5. Click Close to finish the session. That's it for the second function.
6. Repeat the process for the two remaining functions.
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Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Variable Data

The analysis can now be run. Double-click the fourth option (4. Perform
Baseline (TY 0O) Calculations* and the software calculates the baseline
results for the study. Use the reports in EXHGM to check work and
document analysis (Analysis Reports button). The following report
should be created as a result:

e Baseline (TY O) Results
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Exercise 14: Without-project Analyses in EXHGM

Continue beyond the exercises above and assume that the “No Action”
plan for the impact site must now be assessed. To begin, the evaluation
team has established that three target years are necessary to assess the
project’s design: baseline (TYo), the year that construction is complete
(TY1), and the final “out-year” or TYs; (i.e., the end of the project’s life).
Further assume that the owner of the property will in all likelihood
maintain the “status quo” (i.e., he will not farm the wetlands because they
are too wet to be productive). As a result, the quality of the existing
habitats will demonstrate a slight improvement over the study period.
Here are the trends the evaluation team generated as forecast conditions
for the site:

Table E30. Without-project acre projections for Exercise 14.

Target Year
2000 2010 2060
No. Code Description TYo TY1 TYs1
1 BNCHGRPSAV Bunchgrass/Pine Savanna 150 150 150
2 CYPRESPSAV Cypress/Pine Savanna 25 25 25
3 SWTCHPSAV Switchcane/Pine Savanna 25 25 25
4 HARDWOODS Uplands, Hardwoods & Other Non Applicable Areas 50 50 50
5 IMPACT Area Impacted By Proposed Development 0 0 0
TOTALS: 250 250 250
Table E31. Without-project variable projections for Exercise 14.
2 . s
(7)) o o 0 L > o
£12|23|8 2|8 | |E|lale 8|8 8 |E
v |z || ¥|2| 5|8 | s |2|3|f|g|@|B| 2 |2
BNCHGRPSAV
0 3 68|03 72 0.75 | 43 1 1
1 3 7 0.3 | 100 0.75 | 50 1 1
8 | 0.3 | 100 0.75 | 50 1 1
CYPRESPSAV
O J]O9| 4 | 58|03 ]| 72 0.75 | 43 0.7 | 53 1 5100 1
1 1 4 6 | 0.3 | 100 0.75 | 50 0.7 | 55 1 5100 1
0.75 | 50
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Step 1: Target Year Entry

1.

w

The first thing to do is to set up the target years (i.e., O, 1, and 51), so open
the training datafile entitled Exercise 14.mdb and click on the Run
button on the primary interface.

Double-click on the first option (1. Choose Working Function), select
the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

Now double-click on the fifth option (5. Define Target Years).

Enter each set of TY-Calendar Year combinations (i.e., O and 2000; 1 and
2010; 51 and 2060) and click Close when finished.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

Target Year List

Step 2: Without-project Acres Entry

1.

Now double-click on the sixth option (6. Enter Without-Project
Acres).

Click on the PWAA pull-down menu and select the first PWAA listed
(BNCHGRPSAYV - Bunchgrass/Pine Savanna).

To the right in the acreage columns, input the acres for this PWAA on a
TY-by-TY basis. Each row represents one target year, so there will be three
rows of data for this PWAA when input is complete (refer to Table E30
above).

Note: the software automatically enters the first TY (TYo). This
number cannot be changed in this screen — users must return
to the setup menu to make changes to this year.

4. Now go back up to the PWAA pull-down menu, select the second PWAA

(i.e., CYPRESPSAV — Cypress/Pine Savanna), and repeat the
process.

Finish by entering the rest of the acres in each category. The software
automatically assumes O acres, so only the PWAAs that change from O
need to be filled in (each PWAA should be pulled down just to ensure that
they have all been covered).
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Note: the column to the immediate right of these acre projec-
tions keeps a running total of the acres input per year. At the
end of the effort, each cell in this section should carry the same
numbers (i.e., 250 acres in this instance). If they are not equall,
one of the PWAA'’s acreage shifts has not been “accounted” for
in the analysis.

Because all four functions are being used to assess the changes at this site,
AND they share similar PWAAs, it is only necessary to enter the acres for
one of the functions — the acres are carried across all functions in the
analysis.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Without-Project TY Acres

Step 3: Without-project Data Entry

Now that the acres have been input, it is time to focus on the variables.

1. To begin, click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function the
FxnO1: Water Level Regime option from the pull-down list, and click
Close.

3. Now double-click on the seventh option (7. Enter Without-Project
Projections®).

4. Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.

If predicted forecasts deviate from the mean, new future projections must
be input.

5. Select BNCHGRPSAYV from the PWAA pull-down box. Only the
variable means that change from the baseline condition must be entered —
they are shown in bold in Table E31 (i.e., HERB, LANDSCP, and NBG
in each PWAA). So, select HERB from the VVariable pull-down box.

6. Highlight the TY. entry (i.e., 6.8) and type in the new value for the year
(ie., 7).
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10.

11.

12.

13.
14.

Hit Tab on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 6.8) and type in the new value for the
year (i.e., 8).

Hit Tab on the keyboard to finish. The data are now input for this variable.

Repeat the process for LANDSCP and NBG in this PWAA.

Now switch to the next PWAA (i.e., choose CYPRESPSAYV from the
PWAA pull-down box), and select HERB from the Variable pull-down
box.

Highlight the TY; value (i.e., 5.8), type in the new value for this year (i.e.,
6), and hit Tab.

Finish entering data for this variable, and repeat the process for the
remaining variables in this PWAA.

Repeat the process for the final PWAA — SWTCHPSAV.

When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

Without-Project Projections

Step 4: Without-project Analysis

Now run the analysis for the model.

Set the working function - double-click on the first option (1. Choose
Working Function), select the FxnO1: Water Level Regime option
from the pull-down list, and click Close.

Double-click on 4. Perform Baseline (TY O) Calculations*, let the
system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let the
system run, and click OK when it is finished.

Repeat steps 1-4 for each of the remaining three functions.
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Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

¢ Without-Project Results
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Exercise 15: With-project Analyses in EXHGM

Knowing what the “No Action” conditions look like, the impact scenario on

the wetlands can be assessed. There is no need to enter target years — the
same series used in the without-project scenario are used in the with-

alternative formulation exercise:

Table E32. With-project acre projections for Exercise 15.

project forecasting. Here are the trends the team generated under the

Target Year
2000 2010 2060
No. Code Description TYo TY1 TYs1
1 BNCHGRPSAV Bunchgrass/Pine Savanna 150 0 0
2 CYPRESPSAV Cypress/Pine Savanna 25 0 0
3 SWTCHPSAV Switchcane/Pine Savanna 25 0 0
4 HARDWOODS Uplands, Hardwoods & Other Non Applicable Areas 50 0 0
5 IMPACT Area Impacted By Proposed Development 0 250 250
TOTALS: 250 250 250
Table E33. With-project variable projections for Exercise 15.
2 s
o 51|

v|E|S|E|2|2|2|&|8|BE(2|5(g|g| & |&
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BNCHGRPSAV
0 6.8 | 0.3 | 72 0.75 | 43 1 1 1
1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

CYPRESPSAV

0.75
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Step 1: With-project Acres Entry

1. To begin, open the training datafile entitled Exercise 15.mdb and click
on the Run button on the primary interface.

2. Double-click on the ninth option (9. Enter With-Project Acres).

3. Click on the PWAA pull-down menu and select the first PWAA listed (i.e.,
BNCHGRPSAYV - Bunchgrass/Pine Savanna).

4. To the right in the acreage columns, input the acres for this PWAA on a
TY-by-TY basis. Each row represents one target year, so there will be three
rows of data for this PWAA (refer to Table E32 above).

Note: the software automatically enters the first TY (TYo). This
number cannot be changed in this screen — return to the setup
menu to make changes to this year.

5. Now go back up to the PWAA pull-down menu and select the second
PWAA (i.e., CYPRESPSAYV — Cypress/Pine Savanna) and repeat the
process.

6. Finish by entering the rest of the acres in each category. The software
automatically assumes O acres, so only the PWAAs that change from O
need to be filled in (pull down each PWAA just to ensure that they all have
been covered).

Note: the column to the immediate right of these acre projec-
tions keeps a running total of the acres put in per year. At the
end of the effort, each cell in this section should carry the same
numbers (i.e., 250 acres in this instance). If they are not equal,
one of the PWAA'’s acreage shifts has not been “accounted” for
in the analysis.

Because all four functions are being used to assess the changes at this site,
AND they share similar PWAAs, it is only necessary to enter the acres for
one of the functions — the acres are carried across all functions in the
analysis.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e With-Project TY Acres
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Step 2: With-project Data Entry

Now that the acres are input, it is time to focus on the variables.

To begin, click on the Run button on the primary interface.

. Double-click on the first option (1. Choose Working Function), select

the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

Now double-click on the tenth option (10. Enter With-Project
Projections®).

Say “Yes” to the initialization question, and the software forecasts the
variable means forward into the future target years.

If predicted forecasts deviate from the mean, the new future projections
must be input.

10.

11.

Select the BNCHGRPSAYV from the PWAA pull-down box. Under this
scenario, each variable is driven to zero by TY: and stays there for TYs;
(refer to Table E33 above). Select EVAPOTRANS from the Variable
pull-down box.

Highlight the TY; entry (i.e., 3) and type in the new value for the year (i.e.,
0).

Hit Tab on the keyboard and the software skips down to the next row
(TYs1). Highlight the TYs; entry (i.e., 3) and type in the new value for the
year (i.e., O).

Hit Tab on the keyboard to finish. The data are now input for this variable.

Repeat the process for HERB, INFLOW, LANDSCP, MICRO, NBG,
OUTFLOW, PORE, STORAGE, and SURFFLOW in this PWAA.
Repeat the process for the next two PWAAs — CYPRESPSAYV and
SWTCHPSAV.

When completely finished, click Close and click on Yes to save the data
for later use.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

With-Project Projections
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Step 3: With-project Analysis

Now the analysis for the model can be run.

1. Set the working function - double-click on the first option (1. Choose
Working Function), select the FxnO1: Water Level Regime option
from the pull-down list, and click Close.

a.

Double-click on 4. Perform Baseline (TY O) Calculations*, let
the system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on
the No button for initialization, click the Close button at the bottom of
the interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let
the system run, and click OK when it is finished.

Double-click on 10. Enter With-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Go to the Analysis Reports button, open the AAFCU Summary
Report, and export it out to MS Word.

Set the working function - double-click on the first option (1. Choose
Working Function), select the Fxn02: Plant Communities option
from the pull-down list, and click Close.

3. Now repeat steps a-f above.

4. Repeat for the two remaining functions.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following reports should be created as a

result:

Fxn 1 AAFCU Summary

Fxn 2 AAFCU Summary

Fxn 3 AAFCU Summary

Fxn 4 AAFCU Summary
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e With-Project Results
e With- vs. Without-Project Results

e Overall Net Results — All Functions
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Exercise 16: Master File Creation in EXHGM
Scenario A: Create a “master file” that can be used for new sites

Assume the impact analysis requires the formulation and evaluation of
mitigation at another site. Also assume that the evaluation team has taken
the time to generate a baseline, without-project and with-project design to
mitigate for the impacts at this new site. It will be time-consuming to start
with a blank datafile and rebuild all the information previously entered in
the above exercises for this analysis. Instead, take one of those files and
recycle it for the new site. Then changes can be made that are unique to
the new location (and mitigation plan) and scenario and the analysis can
be run quickly.

Step 1: Copy the file and change the name

1. To begin, open the training datafile entitled Impact Site.mdb.

2. Click on the Other Activities button, and choose the Save Datafile
Under New Name option.

3. Besure to click once on the Data Control Check Box at the bottom of
this screen to assure that the file becomes the “acting” file when
finished, and click on the Save button in the upper left-hand
corner of this form.

4. Inthe Save datafile as screen, identify the storage location via the Save
in: window at the top of the interface. Name the file Mitigation Site -
A.mdb in the File name: window. Now press Save and OK to finish the
copying activity.

Step 2: Change the alternative name in the methods section

1. Click on the Setup button on the primary interface, and choose the first
option (i.e., 1. Enter Project Methods).

2. Change the Alternative Name from Impact Analysis to Scenario A:
Mitigation Analysis (300 Acres), and click Close.

Now assume the following acres and variable trends have been projected
for this new site:
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Table E34. With-project acre projections for “Scenario A” in Exercise 16.

Without-Project With-Project
Target Year Target Year

2000 | 2010 | 2060 | 2000 | 2010 | 2060
No. | Code Description TYO TY1 TY51 TYO TY1 TY51
1 BNCHGRPSAV | Bunchgrass/Pine Savanna 0 0 0 200 200

CYPRESPSAV | Cypress/Pine Savanna 0 0 0 0 50 50

3 SWTCHPSAV Switchcane/Pine Savanna 0 50 50

Uplands, Hardwoods & Other
4 HARDWOODS | Non Applicable Areas 0 0 0 0 0 0
Area Impacted By Proposed

5 IMPACT Development 0 0 0 0 0 0

6 AGCROP Agricultural Croplands 300 300 300 300 0 0
TOTALS: | 300 300 300 300 300 300

Table E35. With-project variable projections for “Scenario A” in Exercise 16.
2
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51 8 300 1 100 1 1 1
CYPRESPSAV

Focus on the acres first, and then return to handle the variables. The
additional PWAA (i.e., AGCROP — Agricultural Croplands) should
be noted in the acreage table. This coverage is not associated with the
model, but is the target of the mitigation activities. The baseline functional
capacity of this coverage is assumed to be zero until it has been changed
(i.e., creation or restoration activities must be employed). Add this PWAA
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to the baseline tables, but no data are needed to quantify the baseline
condition.

Step 3: Add the new PWAA and its baseline acres

1.

4.

Click on the Setup button, and double-click on the third option (i.e., 3.
Define Partial Wetland Assessment Areas).

. Go to the last row on the new interface, and enter the details for the new

PWAA:

a. Numeric Code =6

b. ldentification Code = AGCROP

c. Description = Agricultural Croplands

d. Acres = 300.

Zero-out the other five PWAAs so that they match the table above
(Table E34).

Click Close when finished.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

PWAAs and Baseline (TY O) Acres

Step 4: Change the without-project and with-project acres

1.

Click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function), select

the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

Double-click on the sixth option (6. Enter Without-Project Acres),
and change the acres to match the new information (Table E34). Refer to
Exercise 14 above for a refresher on how to enter this information.
Double-click on the ninth option (9. Enter With-Project Acres), and
change the acres to match the new information (Table E34). Refer to
Exercise 15 above for a refresher on how to enter this information.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

Without-Project TY Acres

With-Project TY Acres.
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Step 5: Change the baseline data

1. To begin, click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function), select
the FxnO1: Water Level Regime option from the pull-down list, and
click Close.

3. Now double-click on the third option (3. Enter VSI Graphs and
Variable Data).

4. Delete all the baseline data for every variable shown, and enter a zero for
each variable in each cover type (i.e., delete the individual data points by
clicking on the Record Indicator Bar to the immediate left of each data
point and pressing Delete on the keyboard) (refer to Table E35 above).

5. Click Close when finished.

6. Repeat for each function.

Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following report should be created as a result:

e Variable Data

Another way to check work is to run the baseline calculations for each
function (the result should be 0.0 FCI and 0.0 FCUs for all functions). The
following report should be created as a result:

e Baseline (TY O) Results

Step 6: Change the without-project data

The without-project condition is the “status quo” (0.0 quality and no acres
associated with the functions), so the baseline data should be initialized
(which will set all the values to zero), and the projections should be saved.

1. To begin, click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function) the
FxnO1: Water Level Regime option from the pull-down list, and click
Close.

3. Now double-click on the seventh option (7. Enter Without-Project
Projections®).

4. Say “Yes” to the initialization question. There is no need to change any of
the data — they are all zeros (refer to Table E35 above), so the without-
project analysis can begin. Click Close, and say Yes to the save question.
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Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

e Without-Project Projections

Step 7: Change the with-project data

The with-project condition is the mitigation plan, and as such, there will
be many changes in the variable trends.

1. To begin, click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function) the
FxnO1: Water Level Regime option from the pull-down list, and click
Close.

3. Now double-click on the tenth option (10. Enter With-Project
Projections®).

4. Say “Yes” to the initialization question.

5. Enter the variable trends into this screen based on the information
provided in Table E35 above. Refer to Exercise 15 above for a refresher on
how to enter this information.

6. Click Close, and say Yes to the save question.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a
result:

e With-Project Projections

Step 8: Run the full analysis

The analysis for the model can now be run.

1. Set the working function - double-click on the first option (1. Choose
Working Function), select the FxnO1: Water Level Regime option
from the pull-down list, and click Close.

a. Double-click on 4. Perform Baseline (TY O) Calculations*, let
the system run, and click OK when it is finished.

b. Double-click on 7. Enter Without-Project Projections*, click on
the No button for initialization, click the Close button at the bottom of
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3.
4.

the interface, click Yes to save the data, and click OK when that save is
affirmed.

c. Double-click on 8. Perform Without-Project Calculations*, let
the system run, and click OK when it is finished.

d. Double-click on 10. Enter With-Project Projections*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

e. Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

f. Go to the Analysis Reports button, open the AAFCU Summary
Report, and export it out to MS Word.

Set the working function - double-click on the first option (1. Choose

Working Function), select the FxnO2: Plant Communities option

from the pull-down list, and click Close.

Now repeat steps a-f above.

Repeat again for the two remaining functions.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following reports should be created as a
result:

Fxn 1 AAFCU Summary

Fxn 2 AAFCU Summary

Fxn 3 AAFCU Summary

Fxn 4 AAFCU Summary
Without-Project Results
With-Project Results

With- vs. Without-Project Results

Overall Net Results — All Functions
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Was the mitigation enough to compensate for the losses? Although this is a
regulatory issue, and a lot of extemporary information would be taken into
account to make the decision above and beyond this analysis, the quantita-
tive results can be examined to respond to this question given the analysis.
According to the outputs in Exercise 15 and this mitigation analysis, one
can expect to see the following outputs:

Table E36. Results of the “Impact” and “Mitigation Analyses” (“Scenario A”).

Impact Site Mitigation Scenario A
Mitigation
Acres Net Acres Net Deficitor | Mitigation
Function Name Impacted | Losses Restored Gains Excess Ratio
Fxn O1: Water Level Regime -200 -139 300 286 147 15t01
Fxn 02: Plant Communities -200 -198 300 296 98
Fxn 03: Animal Communities -200 -198 300 296 98
Fxn O4: Biogeochemical Processes -200 -166 300 292 126
Average Losses: -200 -176 300 293 117
Maximum Lost and Offset: 200 -198 300 296 98

The compensation generated by the proposed Scenario A mitigation plan
exceeds the units (AAFCUSs) necessary to offset the losses in all functions
(i.e., mitigation excess is >0), and cumulatively (i.e., averaged across the
functions the outputs exceed the losses) at a mitigation ratioof 1.5to 1
(300 acres were purchased/restored and 200 acres were impacted). In
other words, it is enough — in fact it is too much (i.e., in excess of 98
AAFCUs for each function, and an average of 117 AAFCUS over and above
the mitigation required).

The question now becomes can another mitigation scenario be generated
that uses the same restoration plan, but perhaps requires fewer acres? The
goal is still to mitigate all functional losses, but the plan will likely cost less
because there will be fewer acres to purchase and restore. To do this, take
the mitigation site file, recycle it, and re-run the analysis with fewer acres
(say ~250). Refer to Scenario B below for directions.
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Scenario B: Create a “master file” that can be used for new alternatives at
the same site

Step 1: Copy the file and change the name

1.

To begin, open the training datafile entitled Mitigation Site -A.mdb.

2. Click on the Other Activities button, and choose the Save Datafile

Under New Name option.

B sure to click once on the Data Control Check Box at the bottom of
this screen to assure that the file becomes the “acting” file when [~
finished, and click on the Save button in the upper left-hand il
corner of this form.

In the Save datafile as screen, identify the storage location via the Save
in: window at the top of the interface. Name the file Mitigation Site -
B.mdb in the File name: window. Now press Save and OK to finish the
copying activity.

Step 2: Change the alternative name in the methods section

1.

Click on the Setup button on the primary interface, and choose the first
option (i.e., 1. Enter Project Methods).

Change the Alternative Name from Scenario A: Mitigation
Analysis (300 Acres) to Scenario B: Mitigation Analysis
(250 Acres), and click Close.

Assume the only thing that changes is site size. The evaluation team made
new projections for these acres:
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Table E37. With-project acre projections for “Scenario B” in Exercise 16.

Without-Project With-Project
Target Year Target Year
2000 | 2010 | 2060 | 2000 | 2010 | 2060
No. | Code Description TYO TY1 | TY51 TYO TY1 | TYy51
1 | BNCHGRPSAV | Bunchgrass/Pine Savanna 0 0 0 0 150 150
CYPRESPSAV | Cypress/Pine Savanna 0 0 0 0 50 50
3 SWTCHPSAV | Switchcane/Pine Savanna 0 0 0 0 50 50
Uplands, Hardwoods & Other
4 HARDWOODS | Non Applicable Areas 0 0 0 0 0 0
Area Impacted By Proposed
5 IMPACT Development 0 0 0 0 0 0
6 AGCROP Agricultural Croplands 250 250 250 250 0 0
TOTALS: | 250 | 250 | 250 | 250 | 250 | 250

Step 3: Change the acres

First, handle the baseline acres (refer to Table E37).

Click on the Setup button, and double-click on the third option (i.e.,

3. Define Partial Wetland Assessment Areas).

Go to the last row on the new interface and change the AGCROP acres
from 300 to 250.

Click Close when finished.

Now handle the without-project and with-project acres (refer to
Table E37 above).

1.
2.

Click on the Run button on the primary interface.

Double-click on the first option (1. Choose Working Function), the
FxnO1: Water Level Regime option from the pull-down list, and click
Close.

Double-click on the sixth option (6. Enter Without-Project Acres),
and change the AGCROP acres from 300 to 250 in all the TYs. Refer to
Exercise 14 above for a refresher on how to enter this information.
Double-click on the ninth option (9. Enter With-Project Acres), and
change the acres to match the new information. Refer to Exercise 15 above
for a refresher on how to enter this information.
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Use the reports in EXHGM to check work and document analysis (Setup
Reports button). The following reports should be created as a result:

e PWAAs and Baseline (TY 0) Acres
e Without-Project TY Acres
e With-Project TY Acres

Step 4: Change the With-project data

Normally, a change in site size wouldn’t have much effect on the future
variable trends if the same mitigation plan was followed. However, one
variable (i.e., LANDSCP) is dependent on patch size, so the reduction in
size directly affects this variable’s future condition. In other words, this
variable in the with-project projections will need to be changed. Here are
the projections for this variable:

Table E38. With-project variable projections
for “Scenario B” in Exercise 16.

BNCHGRPSAV | CYPRESPSAV [B:1\A1e; 1557\
TY LANDSCP LANDSCP LANDSCP
0 0 0 0]
1 250 250 250
b1 250 250 250

Make this change now.

1. To begin, click on the Run button on the primary interface.

2. Double-click on the first option (1. Choose Working Function), the
FxnO1: Water Level Regime option from the pull-down list, and click
Close.

3. Now double-click on the tenth option (10. Enter With-Project
Projections®).

4. Say “N0” to the initialization question.

5. Foreach PWAA (i.e., BNCHGRPSAYV, CYPRESPSAYV, and
SWTCHPSAYV), select the LANDSCP variable from the Variable pull-
down box, and change all occurrences of 300 to 250 (refer to Table E38
above).

6. Click Close, and say Yes to the save question.
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Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following report should be created as a

result:

e With-Project Projections

Step 5: Run the full analysis

Now the analysis for the model can be run.

1. Set the working function - double-click on the first option (1. Choose
Working Function), select the FxnO1: Water Level Regime option
from the pull-down list, and click Close.

a.

Double-click on 4. Perform Baseline (TY O) Calculations*, let
the system run, and click OK when it is finished.

Double-click on 7. Enter Without-Project Projections*, click on
the No button for initialization, click the Close button at the bottom of
the interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 8. Perform Without-Project Calculations*, let
the system run, and click OK when it is finished.

Double-click on 10. Enter With-Project Projections¥*, click on the
No button for initialization, click the Close button at the bottom of the
interface, click Yes to save the data, and click OK when that save is
affirmed.

Double-click on 11. Perform With-Project Calculations*, let the
system run, and click OK when it is finished.

Go to the Analysis Reports button, open the AAFCU Summary
Report, and export it out to MS Word.

2. Set the working function - double-click on the first option (1. Choose
Working Function), select the Fxn02: Plant Communities option
from the pull-down list, and click Close.

3. Now repeat steps a-f above.

4. Repeat again for the two remaining functions.

Use the reports in EXHGM to check work and document analysis
(Analysis Reports button). The following reports should be created as a

result:
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e Fxnl1lAAFCU Summary
e Fxn 2 AAFCU Summary
e Fxn 3 AAFCU Summary
e Fxn4 AAFCU Summary
e Baseline (TY O) Results
¢ Without-Project Results

e With-Project Results

¢ With- vs. Without-Project Results

e Overall Net Results — All Functions

Was the mitigation enough to compensate for the losses? The answer is
“Yes,” but again, the outputs were in excess of the losses (Table E39).

Table E39. Results of the “Impact” and “Mitigation Analyses” (“Scenario B).

Impact Site ‘ Mitigation Scenario B
Mitigation
Acres Net Acres Net Deficitor | Mitigation
Function Name Impacted | Losses Restored | Gains Excess Ratio

Fxn 01: Water Level Regime -200 -139 ‘ 250 239 100 125t01
Fxn 02: Plant Communities -200 -198 ‘ 250 247 48
Fxn 03: Animal Communities -200 -198 250 247 48
Fxn 04: Biogeochemical Processes -200 -166 ‘ 250 243 7
Average Losses: | -200 | -176 [ 250 244 68
Maximum Lost and Offset: -200 -198 ‘ 300 296 98

If time permits, re-run Scenario B as many times as necessary to tighten
up the outputs to meet the “no net loss” goal and reduce the costs to the
permittee. Try increments of acres, such as 210, 215, 225, etc. Remember
to re-name these when moving through the process to keep track of

analyses.
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