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Many techniques (e.g., pepulatieH
assessments, qualitative: maticess
life-history modeling, and/hahial
evaluation techniques) havelReen

developed to investigate and
predict envirenmental ImpacLts o
ecological systems at RUMEereus
scales with varying degrees of
SUCCESS.

Choose Tool

EXpert Habitat

Eva rocedures

EXHEP

EXpert Hydrogeomorphic

Approach to Wetland
Assessments

HEAT -
Habitat Evaluation
and Assessment

Tools

B

US Army Corps
of Engineers;

Engineer Research and
Development Center
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Advances in technoloegy havelled!

many agencies to autemateand ———

distribute automated Ersidh e renduens ﬁfﬂ; Py
environmental evaluation teeIS1e and Assessment
users.

Tools

The value and validity, Gl thAiEeSE ol
packages depends greatly Grities expert Hydrogeomorpiic [T ket

- - - o Approach to Wetland or Engineers g
objectivity, repeatability, and Alsaymveits Ergincer Reesrc

Environmental Laboratory
¥icksburg, MS

efficiency.

To guarantee their constant use hy
the users, these systems must be
easy to apply, cost-effective, and
Instantly responsive.




The US Army Engineer Researc
and Development Center’s
Environmental Laboratory
(ERDC-EL) develops and adap
methods and models to quan
and document the effects of
Corps activities under
Environment, Flood and Stor
Risk Management, and
Navigation Business areas in
terms of Threatened and
Endangered species, ecosystem
services and benefits through
research, application,
facilitation, knowledge
management, and technical
support.

=nvironmental
Analyses
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Cost
/-\na.lyse_,\\,
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EcosystenjgsEnefits Team



The Habitat Evaluation and =
Assessment T00/s (HEA T SO ATE N it i

Habitat Evaluation
and Assessment
Tools

Evaluation Procedures (HEP)a Bl
the Hydrogeomorphic ARRIOACHIILG) " [FeMEisroiagall o cngincers.

Wetland Assessments (HGM)) USiTig| [ Development Center
Microsoft® Windows programming

capabilities.

Environmental Laboratory
vicksburg, MS




HEAT -
Habitat Evaluation

and Assessment
Toaols

US: Besmey Cavpn
of Engimami
b e b b

2. Enter Function Descriptions
3. Define Partial Wetland Assessment Areas
4, Deline Variables

this need.

Currently comprised ofitwo evaluationivis
Access 2003 modules: Woiking Fncion

» EXHEPR: EXpert Habitat:Evaluation
Procedures, and

Entar dezcriptinng about the projact mathodology and assumplions

» EXHGM: EXpert Hydrogeormaorphic
Approach to Wetland/Assessments

The system provides a fully autemated
Interface to facilitate simultaneous HEP and
HGM assessments.
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......... HEAT -

s Bl Habitat Evaluation
----- and Assessment

Tools

i Bl
of Engimami

HEAT was designed to precessiiange!
quantities of data quickly and
efficiently, handling a large numeeRes;
iIndex models simultaneous|y:

Each model can incerporateiany;
number of:

- Cover types
- Variables

- Functions

- Target Years

These capabilities support the
examination of, complex studies with
large numbers of permutations.



Developed to address
any occasion, the

HEAT tools can be

used In restoration,
planning & design, and
any type of wetland
Impact assessments.



HEAT ApplicaticRSiNauleigiWilkE
(1993 - Presenit)

@ Training (10)

@ Case Studies



Clear Cre
Feasibilit
(Galveston

e Over the last 100 years, the cumulative
effects of urban development along the
Clear Creek (southern Texas) has led
to substantial increases in flooding
directly attributed to both the S Clear Creek Forest Gains from Mitigation Plans - Floodplain Forest
narrowing of the floadplain and the *°
construction of buildings and
infrastructure in the region’s flood:
prone areas.

 In 1999, the USACE Galveston District
initiated a feasibility study to revise
past efforts and formulate new
solutions to address the Clear Creek
problems, and contacted ERDC-ELIN
2003 to assist In these endeavors using
HEAT's EXHEP Madule.

» 2 Community-based index maodels
were developed andapplied in the
iImpact and mitigation assessments:

© Qo ©
- - N
< < <
© (ID ©
o o o
w w w

» Floodplain Forest

» Coastal Wet: Prairie



Over the last century, Arizona's riverine

wetlands have been exposed to significant

anthropogenic pressures yielding highly, Habitat Functions
degraded wetland ecosystems that todayare | Species Richness |
poised on the brink of collapse.

Between 2002 and 2009, the U.S: Army Gorps
of Engineers (USACE) (L.os Angeles DIstrict; (

Phoenix Field Office) was authorized to study, 2000 1 /
these critical ecosystems in 6 separate

ecosystem restoration studies.

They contacted ERDC-EL In 2002 to assistiin
these endeavors using HEAT,

2500

1500

1000 +
10 Functional Capacity Indices Were

developed and applied in the 6imndividual

Functional Capacity Units
(Averaged Across All Functions)

ecosystem restoration assessments: O
 Maintenance of;Characteristic Dynamics
» Dynamic Surface Water Storage/Energy
D|ss|pat|on O e e LA e e e s e e e s e e e LA A A e s e s s B e s s e
2002 2021 2031 2041 2051 2061
Long Term Surface Water Storage Calendar Years
Dynamic Subsurface Water Storage ——Plan A - HIGH ——Plan B - HIGH =—Plan C - HIGH Plan D - LOW
Nutrient Cycling =—Plan A - MED Plan B - MED =——Plan C - MED Plan STATUS QUO
Plan A - LOW Plan B - LOW Plan C - LOW = Future Without Project

Detention of Imported Elements and
Com pou nds Agjacent Lanause

Detention of Particles Buffer Width
Maintain Characteristic Plant Communities

Maintain Spatial Structure of Habitat
Maintain Interspersion and Connectivity



Middle RIC

Feasibility
(Albuquerg

Option 1 (No Rules) HEP-Only Project-Level Output Trends

» Over the last century, the Middle Rio
Grande was subjected to significant
anthropogenic pressures producing a
highly degraded ecosystem that taday
Is poised on the brink of collapse.

e In 2002, the USACE Albuquerque
District was authorized to conducta
Reconnaissance study focused ona 17
mile long stretch of the Rig Grande
flowing through the city of
Albuquerque, New MexXico.

e The District contacted ERDC-EL to help
using the using HEAT/'s EXHEP Maodule:

-No Action Plan
B

I F, - EG
-~ +F. 345G

- 2F, 34, 4F, 5-C

FEEEE

= 2F, 3 A 4H5C
T-Phlare 1-% 2-F, 3-A. 4 H5-G
—4—3%-Phans 1. K, 2-F,3-4, 4H, 5G

9 Plans 1K, 2B, 34,4 H,5.C

Hahitat Unit Trends
E
-

—4— 10 - Plane 1-M, I-E, 3-4, 4 H, 5-G

——11- Plans 1.M, 2.B, 3B, 4 H, 5-C

—=—12- Plans 1.M, 2.8, 3B, 4 K,5.¢
13- Plan 1-M, 2K, 3-B, 4K, £ G
—=—14- Plans 1M, 2K, 3H, 4K, 5.C |

—8— 15 Plane 1.M, 2K, 3H, 4K, 5H

1 model was developed and applied for
the bosque riparian community i

L |
Target Years

- Plane 1-M, 2-M, 3-H, 4K, £ H




So how doesint

e There are 12 steps to completewWhneae] Vil
evaluation.

Build a multi-disciplinarnyeval g6 NEE i
Define the project.
Map the site’s CoVertypesiGiREVWARES
Select, moadify and/orGreateNitEXATLLEI[E) ]
Conduct a baselineinventeny?

Perform dataimanagementantSiatisiical

Calculate baselime conditio

e R I T CUR (U

Set goals and|/ebjectives, and/e
temporal scale.

9. Generate without-project conditions and/calculate cutputs.
10. Generate with-project conditions and|calculate ocutputs.
11. Perform trade-offs.

12. Report the results of the analyses.



So how does'i

e 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 [Habitat Units (HUs)]:

RESULTS

HEAT
Engine Table 1 below provides a comprehensive
I review of the current baseline conditions and
° i i i contrasts these to the effects of Design Al o
It Is at thIS pOInF the HEAT SOftware car be fU"y the critical species found within the area.
deployed. A series of steps have been devised | , ) , )
- L Basdine  Baseline Design Al  Design AL
to move through this process quickly and ion Speci S AAHUS  HS HJs
cleanly: DoyWooeder | 100 | s | om0 |

1. Gather the pertinent. information,
. Setup the models in EXHEPR,

H
3

]

- ook o lo
= o |5
= = (=}
N

2
3. Associate the models,
4

. Enter the baseline data and generate
baseline results,

5. Enter, the without-project conditions and vt et
calculate the effects,

6. Enter the with-project conditions and
calculate the effects, and

7. Recycle the datafile and evaluate
alternative designs.



What to pull teoEEEdE:

I Example

It is also important to gather all
information supporting the applicatiGn af
the models prior to setting up the seftwares
Collect basic information (i.€., references;
cover types, variables, sampling protocols;
SI curves, HSI foarmulas, etc.) early.en:. Iihe
software can be setup incrementally/asti
information becomes available; but
analysis cannot commence withoutthese
basics.

Component
Evaluation Data

Example

Baseline, end of construction, and life of the project (including
additional years when needed).

Example:
Eg—? TY Calendar Year
0 2002
1 2003
51 2053
Baseline acres per cover type
Without-project acres per cover type
With-project acres per cover type for each alternative
Baseline means/modes per cover type
Without-project means/modes per cover type
With-project means/modes per cover type for each alternative

Acres

Variables

Component | Items

Background Information

Project . .
Name Mill Creek Ecosystem Restoration Study
Alternative ;
e Design 1
Model References and Support Documentation
Model Modifications
List of Evaluation Team Members
Methods Goals and Objectives '
Data Management Strategies
Evaluation Strategies (including tradeoff approaches)
Field Sampling Team and Metadata (include locations,
assumptions, dates, etc.)
Model Spedifics
Species/Community and life requisites (both short-hand
Model(s) names or codes and detailed descriptions).
gre]?quLigﬁe Examples:
Names Model: S!lQer Turtle
Life Requisite: Food and Cover
Short-hand names or codes and detailed descriptions
Examples:
Deciduous Forested Wetlands
Cover
Herbaceous Wetlands
Type(s)
Freshwater Lakes
Riverine
Deciduous Scrub-Shrub Wetland
Short-hand names or codes, detailed descriptions, sampling
protocols, and data management (statistical) activities.
Examples:
. Emergent and submerged vegetation
Variables Water depth
Water regime
Water temperature
Velocity
SI Curves X,Y coordinates for all variables included in the model(s).
For example: 0,0.2,90,1,100,1
Mathematical algorithms for each function in each wetland
LRSI and subclass.
HSI Example:
Formulas Indexsiderurte = Minimum of (LRSI roodcower OF
LRSIwo or LRS|WaterTemp)

(Continued)




EXpent Habitat Evaluation Procedures

Single Formula Models 1. Enter Project Methods

2. Enter Model Descriptions
3. Define Cover Types and Baseline Acres
4. Define Variables

S etup Run

Analysis Reports

Multiple Formula Models

p

Analysis Reports

Setup Reports
Other Activities
Single Formula Model Setup
Warking Single Formula todel:

YWorking hultiple Farmula Model:

Enter descriptions about the project methodology and assumptions.




How does 1t \W.orle%

Step 1: Model Setup

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

EXpent Habitat Evaluation Procedures

Single Formula Models 1. Enter Project Methods

2. Enter Model Descriptions
3. Define Cover Types and Baseline Acres
4. Define Variables

S etup Run

Analysis Reports

Multiple Formula Models

Analysis Reports

Setup Reports
Other Activities

Single Formula Model Setup
Warking Single Formula todel:

YWorking hultiple Farmula Model:

Enter descriptions about the project methodology and assumptions.




How does It Wole%

Step 1: Model Setup

Mudel Descriptions

Identification Code Model Hame

ARS HWREN

| Record: 14| < || 1 b | pl|pk|of1




How does 1t \Wols

Step 2: Model AssaciatiGns

EXHEP Datafiled.mdb |:\-kelly2\A_PlannerAEXHEPA\manual\Chapters\-Master Docum...

» EXpert Habitat Evaluation Procedures

Single Formula Models

. Choose Working Model
Associate Parameters
Enter 51 Graphs and Yariable Data
Perorm Baseline {T'Y 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

Multiple Formula Models
5

E

1
2.
3.
4.
h.
b.
F
8.
9.

Analysis Reports

Setup Reports
Other Activities

Single Formula Maodel Run

Wiorking Single Formula bModel: — Marzh ‘wien

YWiorking Multiple Formula bModel;

Develop or review a model by aszociating these with relevant cover types and vanables.




How does It

Step 2. Model Asseciatio

n “ H n ~ .

Working Madel: MARSHWREN

Cowvar Twn: HEWFALLMER

HS1 Model Formula:

Model Associalions

| Cugrerit Pesere Tots| Faeeed Cromt  Shews M Reeeed | st
ol Ki' Bl - ] o
: 2

HS51 Model Formula:

‘I*HYPGRGWFFIHI



How

Step 3: Field Data Entny

r

does It

EXHEP Datafile?. mdb  [:\-kelly?\A_PlannerAdEXHEPYmanualA\Chapters)-Master Docum...

» EXpert Habitat Evaluation Procedures

Single Formula Models

Choose Working Model
Associate Parameters
Enter 51 Graphs and Variable Data
Perform Baseline (TY 0) Calculations*
Define Target Years
Enter Without-Project Acres
Enter Without-Project Frojections™
Perform ¥Without-Froject Calculations™
Enter With-Froject Acres

. Enter With-Project Projections™

. Perform With-Project Final Calculations™

Analysis Reports

s | Run_
e

1.
2.
: 3.
4.
b.
b.
7.
8.
9

Multiple Formula Models
Setup REun

Analysis Reports

— —h
-

Setup Reports
Other Activities

Mulkiple Formula Model Run
Working Single Farmula kModel:

YWwiorking Multiple Formula Model: — Shider Turtle

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




How does It 7

Step 3: Field Data EQtRy,

Step 1: Select Cover Types and Variable Combinations

Model: MWarsh Wren

w MHewly Developed Palustnine Emergent Wetlands

Cover Type: |NEWF'.-'1‘-.LEMEFE

Yariable: W Emergent Herbaceous Yegetation Eannp}l Cover [¥]

CAMEMERG Emergent Herbac etation Canopy Cover [X]
CAMNWOODE Percent Canopy Caover OF Woady YWegetation < B Tall [%]
DEPTHWwWATER | Awerage ‘water Depth [m]

TYPGROWFRM | Growth Form of Emergent Hedrophytes

ariable Data

D ata

D ata

Model Description Variable Data

kdarzh ‘ren [ 2 ID—

Cover Type
Identification Code

NEWPALEMER

Yariable Description
Emergent Herbaceous Vegetation Canopy Cover [%]

Graph Coordinates (%.%):
0,0.50,01.80,1,1001

‘ Record: E | 1 [E af




How Does It

Step 4. Calculate Basglinie

Button Now

F

EXHEP Datafile2.mdb / |:\-kelly2¥A_PlannerAEXHEPAmanual\Chaptersi~Master Docum...

» EXpert Habitat Evaluation Procedures

Choose Working Model
Associate Parameters
Enter 51 Graphs and Variable Data
FPerform 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 Mod s

K

Multiple Formula k! » dels

s | M|

1.

2.

(3.

4.

h.

b.

7.

8.
Analysis Reports q

—
-t

Setup Reports

Other Activities

Single Formula Model Run

Working Single Formula Model:  Marsh 'wWien

Wwhorking Multiple Formula kModek

Variahle Data and Suitahility Index [S1]) coordinates are entered here.




r

EXHEP Datafileb.mdb [:A-kelly?\A_PlannerAEXHEPYmanual\Chaptersi-Master, Docum...

>

Single Formula Models

Analysis Reports

Multiple Formula Models

sewp | _Run_|

Analysis Reports

Setup Reports

Other Activities

Wwhorking Single Formula Model:

Working Multiple Formula Model:

1.
2.
3.
4.
h.
' b
F
.
9.

EXpert Habitat Evaluation Procedures

Choose Working Model
Associate Parameters
Enter 51 Graphs and Variable Data
Ferform 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 Frojections™

. Perform With-Project Final Calculations™

—t —h
™ |

Single Formula Model Fun

bk arzh wien

Add and review Without-Project acresz.




How Does |1t VY@l e

E= Without-Project Acres

Identification ‘Without-Project Projections Total Acres
Code Cover Type [CT) TY Acres Per TY

[=n]

E= Without-Project Acres

Identification Without-Project Projections Total Acres
Code Cover Type [CT] TY Acres Per TY

AGCROF Agricultural Craplands

MEWPALEMER  Mewly Developed Palustrine Emergent *etlands o0
MEWPALSCRE Mewly Developed Palustine Scub-Shrub Wetlands

PALEMERG Paluztrine Emergent ‘wetlands

FALSCRESHR Palustring Scrub-Shrb Wetlandd -S| Without-Project Acres
RIVERINE Riverine :

Identification Without-Project Projections Total Acres
Code Cover Type [CT) Per TY

].-’-\G CROFP




—

| Describe Future Conditions

Without-Project Conditions

Cover Type: Yariable:
IMEWPALEMER

[CANEMERG

: Model Target Year Baseline Mean Mean Factor

MARSHWREN 0 0 0] 1.00

|| MARSHWREN 1

MARSHWREN 51

Iz it OK to modify the data? HNo
Cannot modify TY1.

[ Enter Mean Yalues



How Does It \Woerle

Step 6:

r

Define & CalculateNVitN=Ie)Es:
Click This Button Now

EXHEP Datafile5.mdb [:A-kelly/ 4&_PlannerAEXHEPY\manualdChapters\-Master Docum...

» E {pert Habitat Evaluation Procedures

Single Formula Models Choose Working Model
4 Associate Parameters
. Enter 51 Graphs and Yariable Data
. Pertorm Baseline (T 0} Calculations™
Define Target Years
Multiple Formula Models . Enter Without-Project Acres
- 7. Enter Without-Project Projections®
8. Perform Without-Project Calculations™
9. Enter With-Project Acres
10. Enter With-Froject Projections™
11. Perform With-Project Final Calculations™

Analysis Reports

Analysis Reports

Setup Reports

Other Activities

Multiple Formula Model Run

Wiorking Single Faormula kodel:

YWwiorking Multiple Formula Model: — Shder Turtle

Enter the Without-Project projection values.
Projectionz here should reflect anticipated changes in the vanables under a "No Action”

plan or zcenario. Changes can be attributed to factors such as vegetative succession
orf urban encroachment.




How Does |t \Wolkes

Step 7: Review & Repori

RESUILSES

EXHEP Datafilel.mdb D:V\ARA Documents\Support Docs\Summary Spreadsheets\Slide...

»

Single Formula Models

[}
g

Analysis Reports

Multiple Formula Models

I;é

Analysis Reports

Setup Reports

Other Activities

Wwiarking Single Formula kaodel:
Wiorking Multiple Forrmula Model:

EXpert Habitat Evaluation Procedures

iMethods and Assumptions Py

Model List - Single Formula Models

Model List - Multiple Formula Models

Life Requisites List

Cover Types and Baseline (I'Y 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:
Yanable Data - Single Formula Models h

Setup Reports

Lizt of Methods and Aszumptions




How Does |t \Wolde

Step 7. Review & Report "<esult3 - Analysis

EXHEP Datafile10.mdb [|:\~kelly2\A_Planner\AEXHEPA\manual\Chapters\~Master Docu...

» EXpert Habitat Evaluation Procedures

Single Formula Models Baseline (TY 0) Results
‘Without-Project Projections
Without-Froject Results
With-FProject Projections
With-Project Results

Multiple Formula Models With- vs_. Without-Project Results
AAHU Summary

Overall Net Results - All Models

[«
g

Analysis Reports

Analysis Reports

Setup Reports
Other Activities

Single Formula Maodel Analysis Reports
Whiarking Single Formula bModel: n
wWwharking kultiple Farmula Model:  Shider Turtle

Without-Project Projection Summanes for the Working Single Formula Model




ow Does It

Step 7: Review & RepOK:

|E Microsoft Access Microsoft Access

v Clase = Cose 21 £l B, - @

iwg - 5 Q)@ @

Working Multi Formula Model's Means and Future Factors - Without ..

Pl o QLD i e

Mill Creek Ecosystem Restoration Study Mill Creek Ecosystem Restoration Study

Design ! Design 1

Mecms cord Future Factors

Without-Profect Canditions

Model: Slidey Turtle

BT cavsommn |
Graph Coordinates: |ILFEINBULIN] |
Basedine Ruoure Projected
Covwer Type Code Mean Fada Mean
HEWPALEMFE. LEL] 100 oo
HEWPALXEB LE
PALFM FRG 00
PALICEBIHE 400
EIVERTHE 1100

Moadel: Marsh Wren

e WO

cavmcene |
Eraph Compdnaes: R RTILB EL I RILNY |
Basdine Fulure Frojected

Cover Type Code Memn Faror Tlean
1 4100 100 4100

EXHEP Repuet Dute:

a0 Tane: 1 Fage daf i2

EYERPEapert Dhk:
EXBEPDanfik:

SM40007 13 P

1 Teenmy P Pumee T Ren Repusts b

Time:

EXHEF Dol Viokeify 2t Pomocy EXHEP miensd O
Dot Summreey SymabboetSialer Tietle Tk

et Dot cend Chege St
= e Pl Tl S ks




Other Featur

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

> EXpent Habitat Evaluation Procedures

Single Formula Models ‘Rollback Current Datafile

Save Datafile Under New Name
Use Another Datafile

Compaect Current Datafile
Clear Database Information

Analysis Reports

Multiple Formula Models
5 et

Analysis Reports

Setup Reports
Other Activities
Diher Activities
YWorking Single Formula Model:

Wiorking hMultiple Farmula Maodel:

Rollback




Fast Keys — Vol

ligl=ialel

e Ctrl + c
e Ctrl + v

e Ctrl + Enter

o Ctrl + z

e ESc

Hanrad
Returd

Unde

HELP! GET & % e
ME OUTTA | == o= o

HERE!




Support

0

inlinlinlin

]

Software

Demonstrations TR\

JUb

On-Site Installatio I
Training Worksheps
User Guides

On-Site Trechnical
Consultations

\Website:

http://wWww.Wes.army.
mil/el/emrrp/analyt.nt
ml




summary.

%* Flexible Programimiiigee :

Interchangeable
¥* Dynamic LinkaGEsHe,
REeports

¥* Multiple Applicatiens
¥* Eull Support Availaile
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