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Foreword 

This study was conducted for the U.S. Army Corps of Engineers Research and 
Development Directorate, which established the LMS Special Project Office in 
March 1997.  The proponents are Dr. Lewis E. Link, Director of Research and 
Development for the U.S. Army Corps of Engineers (CERD-Z), and Dr. Donald 
Leverenz, Deputy Director of CERD. 

The work was performed by the Ecological Processes Branch (CN-N) of the In-
stallations Division, Construction Engineering Research Laboratory (CERL). 
The CERL Principal Investigator was Alan B. Anderson.  Part of this work was 
done by Bruce MacAllister, Oak Ridge Institute for Science and Education.  
Thanks to Don Jones for leading the Fort Hood IPR field trip.  The technical edi-
tor was Gloria J. Wienke, Information Technology Laboratory.  Stephen Hodapp 
is Chief, CEERD-CN-N, and Dr. John Bandy is Chief, CEERD-CN.  The associ-
ated Technical Director is Mr. William D. Goran.  The Acting Director of CERL is 
Dr. Alan W. Moore. 

CERL is an element of the U.S. Army Engineer Research and Development Cen-
ter (ERDC), U.S. Army Corps of Engineers.  The Director of ERDC is Dr. James 
R. Houston and the Acting Commander is LTC William R. Loven, OD. 

DISCLAIMERDISCLAIMERDISCLAIMERDISCLAIMER

The contents of this report are not to be used for advertising, publication, or promotional purposes.  Citation of trade names
does not constitute an official endorsement or approval of the use of such commercial products.  All product names and
trademarks cited are the property of their respective owners.

The findings of this report are not to be construed as an official Department of the Army position unless so designated by
other authorized documents.

DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE ORIGINATOR.DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE ORIGINATOR.DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE ORIGINATOR.DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED.  DO NOT RETURN IT TO THE ORIGINATOR.
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1 Introduction 

Background 

The Land Management System 

The Land Management System (LMS) is an initiative of the U.S. Army Corps of 
Engineers (USACE) Engineer Research and Development Center (ERDC) fo-
cused on improving landscape analysis and landscape management capabilities 
in several of the Corps of Engineers major mission areas.  These mission areas 
include the U.S. Army Civil Works Programs (navigation, flood control, water 
supply and quality, recreation, etc.), military installations operations and man-
agement (specifically military land management), and military engineering and 
terrain related operations (trafficability analysis, military hydrology, littoral op-
erations, line of sight analysis, etc.). 

The purpose of LMS is to provide relevant science, tools, and information to land 
and water resource managers and decisionmakers with the goal of enhancing 
their ability to understand and communicate past, current, and potential im-
pacts of management actions on land and water resources.  LMS was estab-
lished, in part, to improve synergism in technology development across each of 
these mission areas, to improve USACE’S and the Department of Defense's 
(DoD’s) ability to represent landscape processes and features, and forecast future 
landscape conditions, based upon alternative scenarios. 

The LMS initiative had its roots in a study initiated in autumn 1995 of modeling 
and simulation capabilities developed or used by the Corps of Engineers, related 
to landscape or geoprocesses.  After this study, the Director of Research and De-
velopment, in consultation with the laboratory directors and others, decided to 
establish the LMS initiative. 

To accomplish the goals of LMS, a Special Project Office for LMS was estab-
lished, with representatives from most of the ERDC Laboratories, the Hydrologic 
Engineering Center of the Water Resources Support Center, and several Corps of 
Engineer Districts.  The project director, associate directors, and the various or-
ganizational representatives comprise the LMS Development Team.  Researchers 
throughout the ERDC laboratories (and their partners) form work teams to per-
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form specific tasks associated with LMS; these efforts are dovetailed into numer-
ous existing technology programs. 

Plans for the LMS Initiative are available (and updated) on the LMS website 
(http://denix.osd.mil/LMS) under the Defense Environmental Network Informa-
tion eXchange (DENIX).  For more information please see the ERDC/CERL 
Technical Report 99/60, Plans for the Land Management System (LMS) Initiative 
on the LMS website. 

The LMS Field Application Program 

The LMS Field Application Program has four major purposes: 

1. To provide problem-solving and partnering relations between the Corps of 
Engineers scientists, technology developers, and interested and innovative 
landscape/natural resource managers in USACE’s major mission areas. 

2. To provide site-specific and problem-specific input into the design of 
LMS2000 functional capabilities. 

3. To provide technology test environments where scientists, technology devel-
opers, and resource managers/analysts together can tackle issues, test solu-
tions, adjust approaches, capture costs and benefits, and “demonstrate” the 
results to interested parties. 

4. To provide a framework for planning the transfer of LMS technology to 
land/water resource managers, both at the sites for demonstrations and other 
similar sites. 

Field application sites were selected based on the following criteria: 

1. Interest from land/water resource managers in infusing new capabilities into 
their business practices, and developing collaborative partnerships with sci-
entists and technology providers. 

2. Representative land/water resources management issues — such as high lev-
els of use, sensitive resources, competing multiple uses and stakeholders, and 
other problems and issues identified by user groups as important. 

3. Importance of the site or problem set to the mission. 

http://denix.osd.mil/
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4. Support and concurrence for LMS Field Applications not only at the local 
level, but also from across the organizational management. 

5. Synergism with existing programs/efforts. 

The original sites selected for field applications were Fort Hood, TX, and in three 
locations in the Upper Mississippi River Basin:  1) Redwood Basin, along the 
Minnesota River in Southern Minnesota, 2) Pool 8 on the Mississippi River near 
LaCrosse, WI, and 3) Peoria Lakes, on the Illinois River at Peoria, IL.  In 1999, 
the Marine Corps Air Ground Combat Center at Twentynine Palms, CA, was 
added as another military installation site.  Fort Benning, GA, was added in 
2000. 

Dr. John Barko serves as the LMS Field Application Program Director.  In addi-
tion, there is a Field Application Site Coordinator for each site.  Mr. Alan Ander-
son serves in this capacity for the Fort Hood site.  Fort Hood has three user 
points of contact (POCs):  Mr. Jerry Parusinski from the Range Control Division, 
Mr. Dennis Herbert is acting LMS POC for the Department of Public Works 
(DPW), Natural Resources Management Branch in place of Mr. Emmett Gray 
(who has been temporarily detailed away from that assignment), and Mr. John 
Cornelius from the Environmental Branch at Fort Hood. 

The Fort Hood Military Field Application Site 

Fort Hood is the only post in the United States capable of stationing and training 
two Armored Divisions.  Fort Hood is approximately 340 square miles (217,337 
acres) in size.  The rolling, semiarid terrain is ideal for multifaceted training and 
testing of military units and individuals.  Fort Hood is “The Army’s Premier In-
stallation to train and deploy heavy forces.”  Fort Hood is residence for the 
Headquarters Command III Corps.  III Corps major units are the 1st Cavalry Di-
vision, 4th Infantry Division, 3rd Armored Cavalry Regiment, the III Corps Artil-
lery, and the 13th Corps Support Command. 

Some of the enduring land and resource management issues that Fort Hood 
faces are monitoring impacts that training has on Threatened and Endangered 
Species (TES) populations and testing TES population viability under alterna-
tive land management strategies.  Land managers are also responsible for ensur-
ing sustained usefulness of the training areas by minimizing erosion and sedi-
ment runoff.  Land managers need to know estimates of erosion potential, 
trafficability problems, and flooding hazards in order to ensure safe and excel-
lent training today, while making sure that future training will be accommo-
dated on the same landscape. 
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LMS Field Application Program Transitions 

The field application program for LMS both shapes the development of new LMS 
capabilities and tests these capabilities to help solve management and landscape 
analysis problems in the field.  The field application efforts provide opportunities 
to test, evaluate, modify, and document how LMS capabilities help to address 
specific user problems and how LMS results and capabilities fit into decision 
processes at user sites. 

Field Application Site In-Progress Reviews (IPRs) are designed to ensure that 
the stages of evaluation, modification, and documentation are fulfilled.  These 
reviews also allow other interested parties to look over the shoulders of those in-
volved at the host site and evaluate the value of applying LMS investments and 
results at other sites. 

A workshop was held at Fort Hood, TX, during September 1997 to identify and 
prioritize land/water resource management issues at the site.  A plan was then 
developed and projects initiated to address these plans.  The first Fort Hood 
LMS Military Field Application IPR was held 10-11 March 1999 in Killeen, TX.  
The objective of this IPR was to evaluate the progress of individual projects.  
Emphasis of the presentations and discussions were on the technical aspects of 
each project.  In general, the meeting was very informative and gave partici-
pants a better understanding of the LMS initiative.  A number of technical con-
cerns and unresolved issues were identified.  Taskings were developed to address 
identified concerns.  Specific issues of concern included a need for better commu-
nication and interaction among project personnel, better dissemination of 
information about LMS, and an LMS user advisory committee made up of 
installation personnel. 

Objectives 

The objectives of this project were to bring personnel involved with each Fort 
Hood Land Management System Military Field Application project to one loca-
tion to discuss the progress of each effort, identify the relationships between pro-
jects, and solicit input from potential users of the resulting products.  This report 
documents the IPR, user recommendations, and post-IPR follow-up actions. 
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Approach 

A second annual IPR workshop was held 4-5 April 2000, at the Park Inn Interna-
tional Hotel in Killeen, TX.  The IPR consisted of presentations on LMS and in-
dividual projects.  Following project presentations, inputs from installation, ma-
jor command (MACOM), and Headquarters, Department of the Army (HQDA) 
personnel were obtained.  Following the meeting, user input was discussed and 
actions were defined to address each issue.  Results of the IPR are documented 
in this report to ensure project improvements and adjustments occur and to as-
sist with the next IPR. 

Scope 

The Fort Hood LMS Military Field Application IPR only addresses projects asso-
ciated with the Fort Hood LMS Military Field Application.  This report does not 
attempt to address projects and issues associated with other military and civil 
works LMS field applications. 

Mode of Technology Transfer 

This report documents the presentations and discussions of the Fort Hood LMS 
Military Field Application IPR.  Technical concerns and unresolved issues asso-
ciated with individual projects are being addressed by the project investigators 
on an individual project basis. 
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2 Agenda for the FY00 Fort Hood LMS 
Military Field Application Site IPR 
The agenda for the Fort Hood LMS Military Demonstration FY00 IPR is pro-
vided below. 

 
Tuesday, 4 April 2000 
 
8:15-8:35  Overall LMS Introduction, Bill Goran 
 
8:35-9:30  Fort Hood Introduction, Alan Anderson 
    Inter-connection of projects 
    Addressing last year's issues 
    User requirements 
 
9:30-10:15  LMS System, Jeff Jorgeson 
 
10:15-10:30 Break 
 
10:30-11:30 Data Quality, Kelly Dilks 
    Repository, Marilyn Ruiz 
    Web Mapping Testbed, James Rogers 
 
11:30-12:45 Lunch 
 
12:45-13:30 TES Related Projects  
    Dave Price, Paul Loechl, Jean O’Neil 
 
13:30-14:15 Erosion and Sedimentation 
    Rich Scholze, Dick Gebhart 
 
14:15-15:00 Watershed/Soil Moisture Modeling and Monitoring 

Jeff Jorgeson, Mark Leipnik, Alan Anderson 
 
15:00-15:15 Break 
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15:15-16:45 Carrying Capacity 
    Alan Anderson, Dave Price 
 
16:45-17:15 Computer-based Project Demonstrations 
 
17:15-17:30 Closing remarks for day 1.  Discussion of day 2 agenda. 
 
 
Wednesday, 5 April 2000 
 
8:15-9:45  Feedback from Fort Hood POCs 
    Specific projects 
    General direction on Fort Hood military demo 
    Future direction 
    Prioritization of future projects 
 
9:45-10:00  Break 
 
10:00-11:30 Input from other participating organizations 
    HQDA/MACOMs 
    Other participants 
 
11:30-12:15 IPR conclusion 
 
12:30-15:00 Optional Field Trip to Fort Hood LMS sites 
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3 Fort Hood LMS Military Field Application 
Site IPR Attendees 
The following individuals attended the FY00 Fort Hood LMS Military Field Ap-
plication Site IPR. 

 

NAME  ORGANIZATION 
Alan Anderson  ERDC/CERL 
John Barko  USACE-WES-EB-E, ERDC/EL 
P.B. Black  ERDC/CRREL 
John Brent  Fort Benning 
Tim Buchanan  Fort Hood 
Jim Carter  TRIES 
Kelly Dilks  ERDC/CERL  
Dick Gebhart  ERDC/CERL 
George Gertner  University of Illinois 
Bill Goran  ERDC/CERL 
Susan Graff  Environmental Resource Services 
Emmett Gray  Fort Hood 
Cecil Hallum  TRIES 
Paul Harwick  Pacific Meridian 
Dennis Herbert  Fort Hood 
Robert Holst  SERDP 
Cheryl Huckerby  Fort Hood 
Don Jones  Fort Hood 
Jeff Jorgeson  ERDC/CHL 
Karl Kleinbach  Fort Hood 
Mark Leipnik  TRIES 
Kim Michaels  AEC 
Allan Morton  Fort Hood 
Allison Newcomb  ERDC/ITL 
L. Jean O’Neil  ERDC/EL 
Tony Palazzo  ERDC/CRREL 
Gordon Plishker  TRIES 
Jerry Paruzinski  Fort Hood 
David Price  ERDC/CERL 
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Ted Reid  FORSCOM 
Marilyn Ruiz  ERDC/CERL 
Richard Scholze   ERDC/CERL 
Fred Schrank  USDA NRCS 
John Shrader  Fort Hood 
Gary Smith  TRIES 
Carlos Solis  USACOE Fort Worth 
Dick Strimel  Fort Sam Houston/Camp Bullis 
Jerry Thompson  Fort Sam Houston/Camp Bullis 
Charlotte Trahan  Environmental Resource Services 
Jason Walters  Fort Hood 
Steve Wente  University of Illinois 
J. Williams  TRIES 
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4 Fort Hood LMS Military Field Application 
Site IPR Project Presentations 
The following pages provide briefing materials presented at the Fort Hood LMS 
Military Field Application Site IPR.  Each section provides the presenter’s name, 
the abstract provided in the IPR read-ahead package, and the presentation ma-
terials. 

The Land Management System 

PRESENTER:  Bill Goran 

ABSTRACT:  The Land Management System (LMS) is an effort of the U.S. Army 
Corps of Engineers Engineer Research and Development Center to develop, sup-
port, and apply an integrated capability for modeling and decision support tech-
nologies relevant to DoD and other agency management of land, seas, and air-
space.  The concept of LMS uses these integrated capabilities to predict the 
impacts of anthropogenic activities and evaluate alternative management sce-
narios.  LMS seeks to build and manage a framework for delivery and use of in-
formation technology-based research and development products.  It is designed 
to support a broad range of mission emphases across a wide spectrum of land 
and water resources, for both civil works and military applications. 

PRESENTATION:  The Land Management System 
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LMS Fort Hood Military Field Application Program Overview 

PRESENTER:  Alan B. Anderson 

ABSTRACT:  The Land Management System (LMS) is an initiative of the U.S. 
Army Corp of Engineers (USACE) Engineer Research and Development Center 
(ERDC) focused on improving landscape analysis and management capabilities 
in several USACE mission areas.  LMS Field Application sites were established 
to:  (1) provide a site/problem specific input into the design of LMS, (2) provide a 
technology test environment, and (3) provide a framework for planning the 
transfer of LMS technologies to resource managers.  Fort Hood was the first 
LMS Military Field Site established.  The objective of this presentation is to:  (1) 
provide a general overview of the Fort Hood LMS Military Field Site Program, 
(2) relate current LMS projects with Army User Requirements, and (3) define 
how LMS projects are interrelated and coordinated. 

PRESENTATION:  LMS Fort Hood Military Field Application Overview 
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Watershed/Soil Moisture Monitoring and Modeling 

PRESENTERS:  Jeff Jorgeson, Mark Leipnik 

ABSTRACT:  During FY99 an effort was initiated as one of the Land Manage-
ment System (LMS) Demonstration Projects to perform real-time stream stage 
and soil moisture modeling at the Fort Hood Military Reservation.  This effort is 
currently underway and involves the installation of telemetered weather, stream 
stage, sediment, and soil moisture instrumentation on three watersheds, and the 
installation of a flood warning system at a dangerous low water road crossing 
where several fatalities have occurred due to flood waters washing over the road.  
Using the data collected by the watershed sensors in conjunction with existing 
GIS coverages, each of the three study watersheds is being modeled with the 
CASC2D watershed model using the Watershed Modeling System (WMS).  The 
watershed models will ultimately use real time data from the telemetered in-
strumentation in the watersheds to provide stream flow and soil moisture esti-
mates. 

PRESENTATION:  Watershed/Soil Moisture Monitoring and Modeling 

Watershed / Soil Moisture
Monitoring and Modeling

Dr. Jeff Jorgeson, CHL, ERDC
Dr. Mark Leipnik. TRIES, SHSU
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PurposePurpose

■■ Provide a means of estimating andProvide a means of estimating and
predicting predicting streamflowstreamflow and watershed and watershed
soil moisture conditions using real-timesoil moisture conditions using real-time
data.data.

 

ApproachApproach

■■ Install instrumentation for stream flow,Install instrumentation for stream flow,
sediment, soil moisture, andsediment, soil moisture, and
meteorology on 3 representativemeteorology on 3 representative
watershedswatersheds

■■ Model basins with the CASC2D modelModel basins with the CASC2D model
■■ Incorporate Incorporate telemeteredtelemetered data data
■■ Integrate radar data into modelsIntegrate radar data into models
■■ Provide soil moisture maps of basinsProvide soil moisture maps of basins

 

Normally placid spring-fed streams are subject to impacts of
 training activities and are flash-flood prone.
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Impact of land management activities such as increased erosion likely 
 to follow removal and burning of cedar will become clearer over time.

 

CASC2D OverviewCASC2D Overview

■■ Distributed, physically based watershedDistributed, physically based watershed
modelmodel
–– 2-D overland flow2-D overland flow
–– 1-D channel flow1-D channel flow
–– Long-term simulationsLong-term simulations
–– Overland erosionOverland erosion

■■ Current Research / DevelopmentCurrent Research / Development
–– Surface Water - Groundwater InteractionSurface Water - Groundwater Interaction
–– Improved Modeling of Hydraulic StructuresImproved Modeling of Hydraulic Structures
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Watershed ModelingWatershed Modeling

■■ CASC2D ModelCASC2D Model
–– Distributed Watershed ModelDistributed Watershed Model
–– Erosion / SedimentationErosion / Sedimentation
–– Long Term SimulationsLong Term Simulations

■■ Watershed Modeling System (WMS)Watershed Modeling System (WMS)
–– Extensive Extensive GIS GIS LinkagesLinkages
–– Weather Radar Data SupportWeather Radar Data Support

 

CASC2D Input / OutputCASC2D Input / Output

■■ Input RequirementsInput Requirements
–– ElevationElevation
–– Land UseLand Use
–– SoilSoil
–– ChannelsChannels
–– PrecipitationPrecipitation

■■ OutputOutput
–– Outflow Outflow HydrographHydrograph
–– Net Erosion / DepositionNet Erosion / Deposition
–– Soil MoistureSoil Moisture

 

Model InputModel Input
Digital Elevation DataDigital Elevation Data
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Model InputModel Input
Land Use / Land Cover DataLand Use / Land Cover Data

 
 

Model InputModel Input
Soil DataSoil Data

 
 

House Creek CASC2D ModelHouse Creek CASC2D Model
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House Creek CASC2D ModelHouse Creek CASC2D Model

 
 

House Creek CASC2D ModelHouse Creek CASC2D Model
Surface Flow DepthSurface Flow Depth

Time = 3 hrs.

Time = 5 hrs.

Time = 7 hrs.

 
 

House Creek CASC2D ModelHouse Creek CASC2D Model
Surface Soil MoistureSurface Soil Moisture

End of Rain

+ 1 day

+ 3 days
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Radar Rainfall DataRadar Rainfall Data

- Hourly Data

- 4 km Spatial
  Resolution

- Imported and
  Processed for Model
  using WMS

 
 

Radar Rainfall DataRadar Rainfall Data
in WMSin WMS

 
 

House Creek OutputHouse Creek Output
Surface Soil MoistureSurface Soil Moisture

 



40 ERDC/CERL TR-00-21 

House Creek OutputHouse Creek Output
Surface Soil MoistureSurface Soil Moisture
End of Rainfall EventEnd of Rainfall Event

 
 

House Creek OutputHouse Creek Output
Surface Soil Moisture - 1 Day After RainSurface Soil Moisture - 1 Day After Rain

 
 

House Creek OutputHouse Creek Output
Surface Soil Moisture - 3 Days After RainSurface Soil Moisture - 3 Days After Rain
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House Creek OutputHouse Creek Output
Surface Soil Moisture - 7 Days After RainSurface Soil Moisture - 7 Days After Rain

 
 

Selection/mapping of StudySelection/mapping of Study
WatershedsWatersheds

■■ Three watersheds contained in BaseThree watersheds contained in Base
with varying levels of disturbance havewith varying levels of disturbance have
been selected.been selected.

■■ Appropriate locations on each streamAppropriate locations on each stream
have been chosen.have been chosen.

■■ GIS data on watersheds and delineationGIS data on watersheds and delineation
of watersheds is complete.of watersheds is complete.

 
 

House Creek

Owl Creek.

Bear Creek

Fort Hood watershed study areas.
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Bear Creek Watershed.Bear Creek Watershed.

■■ Bear Creek Watershed: smallestBear Creek Watershed: smallest
watershed, flows to Lake Belton.watershed, flows to Lake Belton.

■■ Protected from disturbance, due toProtected from disturbance, due to
endangered species & remoteness.endangered species & remoteness.

■■ Most difficult to monitor/telemeter dueMost difficult to monitor/telemeter due
to lack of access, irregular cross-sectionto lack of access, irregular cross-section
and no utilities.and no utilities.

■■ Base-line for training impact analysis.Base-line for training impact analysis.

 
 

* G.S.

Topography of Bear Creek from GIS.

 
 

Deep pools exist in reach above proposed gauging point.  
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Owl Creek Watershed.Owl Creek Watershed.

■■ Moderate level of disturbance.Moderate level of disturbance.
■■ Limited tank training/some portions ofLimited tank training/some portions of

basin in artillery impact/live fire areas.basin in artillery impact/live fire areas.
■■ Intermediate flow.Intermediate flow.
■■ 5 sub-sheds, flows to Lake Belton.5 sub-sheds, flows to Lake Belton.
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Owl Creek has a limestone bottom and limited vegetation on banks.
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House CreekHouse Creek

■■ Greatest level of disturbance, tankGreatest level of disturbance, tank
training areas in basin.training areas in basin.

■■ Largest flow and watershed.Largest flow and watershed.
■■ Subject to serious flooding.Subject to serious flooding.
■■ Low-water crossing of public road (WestLow-water crossing of public road (West

Range Road ) is a flood hazard.Range Road ) is a flood hazard.

 
 

Flow is highest of three watersheds, deep pools  are above gauging location
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Weather Data MonitoringWeather Data Monitoring
and Analysisand Analysis

■■ FTS weather stations installed in eachFTS weather stations installed in each
watershed.watershed.

■■ Supplement two existing FTS weatherSupplement two existing FTS weather
stations (at Airfields) with East-West & North-stations (at Airfields) with East-West & North-
South gradients.South gradients.

■■ Fire weather estimation capability will helpFire weather estimation capability will help
fire control and minimize likelihood offire control and minimize likelihood of
wildfires, also assist prescribed burningwildfires, also assist prescribed burning
program.program.
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Fuel stick
moisture &
temperature 
along with
other FTS
data allows
automatic
calculation
of Fire Weather 
Indices (FWI).

 
 

Stream Stage MonitoringStream Stage Monitoring

■■ Stream stage monitoring sites withStream stage monitoring sites with
bubbler/pressure transducers installed.bubbler/pressure transducers installed.

■■ Real time turbidity monitoring in place.Real time turbidity monitoring in place.
■■ Data logging capability running.Data logging capability running.
■■ Designed to resist loss in flood events.Designed to resist loss in flood events.
■■ All telemetered & solar powered.All telemetered & solar powered.

 
 

In-situ turbidity sensors will be installed.
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Soil Moisture/groundwaterSoil Moisture/groundwater
MonitoringMonitoring

■■ Soil moisture/groundwater monitored atSoil moisture/groundwater monitored at
each gauging station in upland, mid-each gauging station in upland, mid-
slope & riparian zones using:slope & riparian zones using:

■■ Shallow monitoring wells with PT’s.Shallow monitoring wells with PT’s.
■■ Tensiometers, dielectric constant &Tensiometers, dielectric constant &

resistively soil moisture measurement.resistively soil moisture measurement.
■■ Calibrated by neutron probe and lab.Calibrated by neutron probe and lab.

soils analysis.soils analysis.

 
 

Pressure transducer

Dielectric constant measurement

Tensiometer

Neutron probe

Soil moisture will be estimated by various methods including:  
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Groundwater monitoring wells installed and monitored with pressure
Transducer based water level sensors in each watershed. Shallow
Groundwater has been absent since January 1999 due to drought.

 
 

Guelph Permeameter: 
Most accurate method 
for determination
of hydraulic conductivity 
in the field.
will be used to better 
characterize watersheds.

 
 

Current Status:Current Status:

■■ GIS data analysis is complete.GIS data analysis is complete.
■■ Cross-sections and gradients mapped.Cross-sections and gradients mapped.
■■ Analysis of existing stream stage andAnalysis of existing stream stage and

meteorological complete.meteorological complete.
■■ Installation of soil moisture monitoring wells,Installation of soil moisture monitoring wells,

stream stage, turbidity and meteorologicalstream stage, turbidity and meteorological
sensors complete.sensors complete.

■■ Meteorological data from all sites beingMeteorological data from all sites being
recorded.recorded.

■■ Next step: telemetry & calibration of sensors.Next step: telemetry & calibration of sensors.
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Coordination Issues:Coordination Issues:

■■ Coordination with base facilitiesCoordination with base facilities
management personnel is underway onmanagement personnel is underway on
connection of gauging stationconnection of gauging station
telemetry.telemetry.

■■ Installation of computer into BaseInstallation of computer into Base
environmental office underway.environmental office underway.

 
 

Tasks Remaining.Tasks Remaining.

■■ Use of Guelph permeameter toUse of Guelph permeameter to
characterize HC of watersheds.characterize HC of watersheds.

■■ Soil sampling and testing in watersheds.Soil sampling and testing in watersheds.
■■ More cross-sections to be surveyed withMore cross-sections to be surveyed with

total station.total station.
■■ Installation of grab sampler.Installation of grab sampler.
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Anticipated results:Anticipated results:

■■ Real-time availability of stream flow, turbidityReal-time availability of stream flow, turbidity
and fire weather data over the internet.and fire weather data over the internet.

■■ Complete characterization of spatial variabilityComplete characterization of spatial variability
of soil moisture and hydraulic conductivityof soil moisture and hydraulic conductivity
within each watershed.within each watershed.

■■ Comparison of in-situ turbidity sensors withComparison of in-situ turbidity sensors with
grad sampler data for suspended sedimentgrad sampler data for suspended sediment
concentrations.concentrations.

■■ Correlation of stream flow with rainfall inCorrelation of stream flow with rainfall in
each watershed.each watershed.

 
 

Challenges encountered.Challenges encountered.

■■ Drought conditions.Drought conditions.
■■ Wind storm blew over one mast.Wind storm blew over one mast.
■■ Seven flat tires & counting.Seven flat tires & counting.
■■ Flying cars & tow trucks at HouseFlying cars & tow trucks at House

Creek.Creek.
■■ Cow  & Squirrel damage at Bear Creek.Cow  & Squirrel damage at Bear Creek.

 

Data Quality and Historic Data Utilization 

PRESENTER:  Kelly M. Dilks 

ABSTRACT:  Information is a key element in all of the Army’s Conservation 
User Requirements.  Decisions based on quality data are necessary for each as-
pect of these user requirements.  These data include the exact location of threat-
ened and endangered species habitat, burial grounds, and soil properties for car-
rying capacity.  This presentation discusses the research related to the 
development of methods for utilization of historic aerial photography, the testing 
of quality assurance and quality control procedures of geographic information 
systems data, and issues related to the installation-wide GIS implementation. 

PRESENTATION:  Data Quality and Historic Data Utilization 
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Data Enterprise Repository Design and Test 

PRESENTER:  Marilyn Ruiz 

ABSTRACT:  The Data Enterprise Repository (DER) is a web-based repository of 
natural resource data for Fort Hood, TX.  The repository will facilitate access to 
diverse land management datasets located across Fort Hood.  The repository will 
provide a common focus for data collection, archiving, and access efforts.  This 
will reduce the need for each data collection site to create disparate collection 
and archiving methods for geospatial data, and better ensure the long term and 
widespread usefulness of the information used for land management decisions.  
Much of the critical information is stored as digital geospatial data sets, such as 
digital maps, satellite and aerial images, elevation models, and extensive rela-
tional databases.  The data come from a variety of sources, and are generally in a 
state of flux, as new data sets are collected and existing data are updated.  The 
data will be used for a diverse range of studies, including those concerned with 
protection of threatened and endangered species, long term ecological monitor-
ing, and assessment of training impacts.  This effort will help facilitate data 
sharing and will help to ensure the long term and widespread usefulness of the 
information used for land management decisions, and protect the often extensive 
investment in data development. 

PRESENTATION:  Data Enterprise Repository Design and Test 
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Web Mapping Testbed 

PRESENTERS:  Marilyn Ruiz and James Rogers 

ABSTRACT:  The Web Mapping Technology (WMT) effort will facilitate display 
(on a web browser) of an integrated view of geospatial data that is stored in vari-
ous data formats.  In May 2000 we will demonstrate prototype commercial off-
the-shelf (COTS) web-based mapping clients, middleware catalog and integra-
tion tools, and servers.  We will integrate (i.e., stack) data layers from various 
servers and display them on a web browser.  These COTS products will share 
internet/intranet access protocols and an XML language for vector data. 

PRESENTATION:  Web Mapping Testbed 
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Multi-tiered Vegetation Mapping 

PRESENTERS:  Paul Loechl and Jean O’Neil 

ABSTRACT:  Military land managers require maps of vegetation to maximize 
the long-term use of mission lands and maintain readiness, including the charac-
terization and extent of vegetative communities.  A vegetation mapping project 
started in October 1998 is culminating with a vegetation map due to be ready in 
April of 2000.  The purpose of the project was to:  (1) produce a vegetation map 
useful to all land managers at Fort Hood, TX, (2) demonstrate the applicability of 
the Protocols for Vegetation Mapping on Military Installations document as a 
guide and planning tool, and (3) produce a prototype computer tool visually ex-
plaining the vegetation mapping parameters outlined in the Protocols document.  
In addition, vegetation map development costs for this and two other projects 
were detailed and summarized. 

User requirements from land managers in the Department of Public Works (TES 
and Environmental Resources) and in the G3 office (ITAM) were used to develop 
map and data requirements as well as a process for producing the vegetation 
map.  The resultant multi-tiered map supplies vegetation map information use-
ful to all land managers.  This multi-tiered approach to vegetation mapping, as 
outlined in the Protocols document, was demonstrated to be useful and applica-
ble to the military process through its complete consideration of user needs and 
the nature of limited funds. The prototype computer tool, still in development, 
will aid land managers in understanding the many parameters that need to be 
considered when developing a vegetation map.  Finally, costs from producing this 
map, and from two other vegetation maps at other locations, have been detailed 
by task and summarized.  They provide a clearer examination of costs that may 
be useful in the scoping and planning phase of future mapping efforts, including 
developing appropriate government estimates related to contracting. 

PRESENTATION:  Multi-tiered Vegetation Mapping 
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Comparative Soil Erosion Model Testing 

PRESENTERS:  Rich Scholze, Dick Gebhart 

ABSTRACT:  The Engineer Research and Development Center/Construction En-
gineering Research Laboratory (ERDC/CERL) conducts research regarding soil 
erosion on Department of Defense properties around the world.  Excessive run-
off, soil erosion, and consequent sedimentation of waterways may create unsafe 
and/or unrealistic military training environments.  Off-site damage may occur as 
a result of flooding or sedimentation.  To mitigate the potential damages from 
runoff, erosion, and sedimentation, numerous predictive erosion and sedimenta-
tion models such as Simulated Water Erosion (SIMWE), Universal Soil Loss 
Equation (USLE), Two Dimensional Cascading Runoff (CASC2D), and Channel 
Hillslope Integrated Landscape Development (CHILD) have been developed by 
several organizations independently from one another.  Each model has respec-
tive strengths and weaknesses depending on site specific characteristics and 
data availability.  Because of inherent differences between models and their 
abilities to accurately estimate soil erosion/deposition under a given set of envi-
ronmental conditions, there is a need to:  (1) develop protocols for comparatively 
testing different models, and (2) conduct comparative soil erosion/deposition 
model testing based upon the protocols developed.  Protocol development and 
model testing will occur using common test sites where digital elevation models 
(DEM) of variable resolution exist (1m, 5m, 10m).  Through this effort it will be 
determined how the various models perform both within and between DEM’s 
and under differing terrain and military usage. 

PRESENTATION:  Comparative Soil Erosion Model Testing 
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Carrying Capacity 

PRESENTER:  Alan B. Anderson 

ABSTRACT:  The Engineer Research and Development Center/Construction En-
gineering Research Laboratory (ERDC/CERL) conducts research in support of 
training land carrying capacity.  Research initiatives support the recent update 
of the Army’s Conservation User Requirements.  This update indicates a need for 
research to support the Integrated Training Area Management (ITAM) program’s 
Army Training and Testing Area Carrying Capacity (ATTACC) methodology.  Re-
search in support of this user requirement also supports related natural re-
sources land management issues.  This presentation will summarize R&D pro-
jects related to training land carrying capacity conducted as part of the LMS 
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Fort Hood Military Demonstration.  Summarized R&D efforts include improved 
methodologies for C Factor, LS Factor, Distribution, Local Condition Factor, and 
Vehicle Severity Factor in support of the ATTACC program. 

PRESENTATION:  Carrying Capacity 
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The Ecological Dynamics Simulation (EDYS) Model 

PRESENTER:  David L. Price 

ABSTRACT:  The EDYS (Ecological Dynamics Simulation) model has been de-
signed as a general ecosystem model for use in a wide range of applications for 
the Army, other government agencies, and the private sector.  Applications in-
clude land management, natural resource management, environmental impact 
assessment, ecological risk assessment, revegetation planning, and mitigation 
planning.  Because it implements all important components in the ecosystem, 
mechanistic simulations of all relevant processes, and multiple spatial and tem-
poral scales, EDYS is adept at projecting long-term dynamics of ecological sys-
tems under a variety of different climatic, management, and disturbance scenar-
ios.  EDYS has been used in ecological risk assessments, impact assessments of 
environmental changes on erosion and water supply, and simulation of ecosys-
tem responses to stressors at military installations, mines, national parks, and 
watersheds in the United States and Australia.  The hydrological module was 
developed via a cooperative effort between the US Army Engineer Research and 
Development Center/Construction Engineering Research Laboratory 
(ERDC/CERL) and the USDA Natural Resource Conservation Service.  CERL is 
currently in the process of developing a Cooperative Research and Development 
Agreement (CRADA) with Shepherd Miller Inc., and EDYS Version 3.0 will soon 
be available through their distribution center or through the Army’s Land Man-
agement System (LMS).  Demonstration and validation, and technology transfer 
of the EDYS technology is being supported by the Army Environmental Center. 
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PRESENTATION: Ecological Dynamics Simulation (EDYS) Model Demonstra-
tion Validation 
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5 Status of Responses to Comments 
Made during Last Year’s Fort Hood LMS 
Military Field Application IPR 
Table 1 summarizes the status of responses to the FY99 IPR participant com-
ments.  The table lists each comment, organization making the comment, LMS 
planned response to the comment, and progress made over the past year to im-
plement the response.  Most issues have been addressed.  A few issues are still 
being addressed.  The status of each comment was reviewed during the work-
shop. 

 
Table 1.  Status of responses to FY99 workshop comments. 

No. Organization Comment Response Status 
1 Fort Hood Fort Hood requires some-

thing similar to ATTACC but 
which includes other stress-
ors such as fire and cattle.  
Fort Hood needs to be able 
to assess grazing rotation 
plans on military carrying 
capacity. 

Concur.  Issue of multiple 
use carrying capacity is 
being forwarded to the 
Army Conservation Tech-
nology Team (CTT) be-
cause the carrying capac-
ity user requirement is 
being redrafted.  CTT 
leadership has been in-
formed of the issue.  
However, some LMS pro-
jects like EDYS provide 
the underlying technolo-
gies partially required to 
address this issue. 

This issue was referred to 
the CTT (currently CNTT).  
Requirement is currently 
captured in the 3rd priority 
conservation user require-
ment (Land Capability and 
Characterization).  However, 
it is currently an out-year 
requirement.  The EDYS 
LMS project is currently 
evaluating some aspects of 
this issue.  This project was 
briefed at the 2nd Fort Hood 
LMS IPR. 

2 Fort Hood Some projects like the 
QAQC effort are being done 
by LMS and Fort Hood 
separately.  Need improved 
coordination to ensure that 
there is not duplication of 
effort. 

Concur.  LMS project prin-
cipal investigators will 
keep all three primary Fort 
Hood POCs informed of 
project status.  Primary 
Fort Hood POCs are Mr. 
Gray, Mr. Cornelius, and 
Mr. Paruzinski. 

All projects have been coor-
dinating with the 3 Fort Hood 
POCs.  In addition, some 
projects have additional 
technical POCs.  Currently, 
Mr. Herbert has replaced Mr. 
Gray as a POC.  Periodically 
the LMS CERL POC has 
contacted the Fort Hood 
POCs to determine if project 
coordination is adequate. 

3 Fort Hood The IPR was worthwhile to 
disseminate information to 
installation POCs. 

Concur.  No response 
required. 

A second IPR was con-
ducted at Fort Hood in 
FY00. 
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4 Fort Hood Need an evaluation of hy-
perspectral imagery applica-
tions in support of installa-
tion natural resources 
management.  Fort Hood 
needs to know what informa-
tion is available and which 
information can support land 
management issues. 

Mr. Goran will forward to 
three Fort Hood POCs 
information on TEC’s hy-
perspectral library.  The 
WIARS team will also be 
provided this information. 

Information on TEC’s hyper-
spectral library provided to 
Fort Hood POCs. 

5 Fort Hood Need tank trail dust control 
alternatives to existing main-
tenance practices. 

Concur.  The new user 
requirement in compliance 
may address this issue.  
Issue will be communi-
cated to Army CTT. 

R&D requirement provided 
to CTT. 

6 Fort Hood Need management strate-
gies for existing TES set 
aside lands.  Need to be 
able to manage set aside 
lands for management ob-
jectives. 

Concur.  Issue needs 
more dialogue from Fort 
Hood POCs to more 
clearly define the issue.  
However this issue could 
evolve into a future LMS 
project.  Ms. Trame and 
Mr. Price are tasked to 
pursue this topic. 

Aspects of the EDYS LMS 
project address this issue.  
Status of the project was 
briefed at the FY00 IPR. 

7 Fort Hood Need better coordination 
with Fort Hood’s primary 
POCs.  Need to keep every-
one aware of the big picture 
by keeping everyone up-
dated on each project. 

Concur.  See response 
item 2. 

See status of item 2. 

8 Fort Hood Resolution of vegetation 
mapping effort needs to be 
resolved. 

Concur.  Mr. Loechl 
tasked to address this 
issue with Fort Hood 
POCs. 

Vegetation mapping issues 
resolved through meetings 
with Fort Hood, COE, and 
contractor personnel.  Re-
sults of this meeting were 
presented at the FY00 IPR. 

9 Fort Hood Source of imagery for vege-
tation mapping effort needs 
to be resolved. 

Concur.  Mr. Loechl 
tasked to address this 
issue with Fort Hood 
POCs. 

Source of imagery for vege-
tation mapping efforts re-
solved through meetings 
with Fort Hood, COE, and 
contractor personnel.  Re-
sults of this meeting were 
presented at the FY00 IPR. 

10 Fort Hood LMS needs to be more inte-
grated to match its mission 
statement. 

Concur.  See response 
item 2.  Future LMS ef-
forts at Fort Hood will fo-
cus more on integration as 
the demonstration project 
evolves and matures. 

The FY00 IPR emphasized 
integration of individual pro-
jects and relationship to in-
stallation land management 
problems.  This issue will 
continue to be addressed as 
additional projects are initi-
ated within LMS. 

11 FORSCOM Need better coordination, 
cooperation, interaction be-
tween individual projects 

Concur.  See response 
item 2. 

See status of items 2 and 
10. 
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and project managers. 
12 FORSCOM Need standard protocols for 

fielding LMS technologies. 
Concur.  A key goal of 
LMS is consistent delivery 
of technology to the user 
community.  A new effort 
at Fort Hood will address 
model validation protocols 
preceding fielding. 

The model validation proto-
cols project was briefed at 
the FY00 IPR. 

13 FORSCOM Research needs to address 
future doctrine (activities and 
systems) not just existing 
doctrine.  Need to keep cur-
rent with Army XXI initia-
tives. 

Concur. Army User Requirements 
that are used to prioritize 
LMS efforts include this re-
quirement.  LMS continues 
to consider this issue as 
projects are initiated. 

14 FORSCOM Need to do a better job of 
disseminating information 
about LMS.  Need clearly 
defined objectives, products, 
and approaches. 

Concur.  A report titled 
Plans for the Land Man-
agement System (LMS) 
Initiative is in draft form 
and should be published 
by late spring.  This infor-
mation will be available on 
the LMS website. 
(http://denix.osd.mil/LMS) 
under the Defense Envi-
ronmental Network Infor-
mation eXchange 
(DENIX). (Mr. Goran) 

Additional LMS information 
provided on LMS web site 
including overview docu-
ment, IPR summary reports, 
and copies of briefings.  
LMS briefings to SERDP, 
CNTT, and other Army or-
ganizations were conducted. 

15 FORSCOM Need a LMS field advisory 
group that meets regularly to 
broaden applicability of LMS 
investment. 

Concur.  Recommenda-
tions for LMS advisory 
forums are being pre-
sented to CERD at the 
June LMS review. (Mr. 
Goran) 

An LMS advisory group at 
Corps of Engineer Head-
quarters is being developed.  
However the final make up 
of this group does not fully 
address this issue.  LMS 
and/or individual LMS pro-
jects have been briefed to 
several user related groups 
including CNTT, SERDP, 
ITAM, ISTAB, and Geospa-
tial R&D FA Group. 

16 FORSCOM Need to protect military in-
formation as LMS makes 
disseminating information 
easier. 

Concur.  LMS protocols 
will not define access to 
installation information or 
how that information is 
disseminated.  Control of 
information will remain 
with the installation follow-
ing MACOM/Service guid-
ance. 

This issue is being ad-
dressed as part of the Data 
Repository project.  As this 
project is executed, mecha-
nisms to protect installation 
data will be clarified.  This 
project was briefed at the 
FY00 IPR.  This project will 
be briefed at the FY01 IPR. 

17 FORSCOM Need to field more user 
friendly software and tools. 

Concur.  This is a key goal 
of LMS. 

The LMS2000 software was 
demonstrated at the FY00 
IPR.  An objective of this 
presentation was to illustrate 
how LMS would look to 
installation users.  This issue 

http://denix.osd.mil/LMS
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continues to be addressed 
with ongoing LMS projects. 

18 FORSCOM Need to address how much 
of a solution is required to 
solve a problem.  The cost 
of the solution must be bal-
anced with the benefit to the 
Army. 

Concur.  Affordability is a 
concern in designing and 
prioritizing projects and in 
transferring results. 

Currently a project is being 
initiated to look at fielding 
and training costs associ-
ated with LMS. 

19 FORSCOM Need to involve military 
trainers into the research 
program. 

Concur. Efforts were made to identify 
military trainers that could be 
involved in the research 
program.  Success limited at 
this time. 

20 FORSCOM Need to include noise land 
management issues into 
LMS.  Need to investigate 
cumulative noise models to 
make tools more applicable 
to military land management 
problems. 

Concur.  Will attempt to 
resource integration of 
noise models and LMS in 
FY2000 program. (Mr. 
Goran) 

Noise models (SARNAM 
and BNOISE) are being in-
corporated into LMS as part 
of the Integration Teams 
efforts. 

21 ODCSOPS Information about LMS 
needs to be more clearly 
explained and effectively 
disseminated.  Need to 
clearly articulate objectives, 
purpose, and products. 

Concur.  See item 14 re-
sponse. 

See status of item 14. 

22 ODCSOPS Need to look at maturity of 
LMS technologies before 
they are fielded and incorpo-
rated into user products. 

Concur.  A validation pro-
tocol along with demon-
strations should help en-
sure product maturity. 

Validation protocols project 
has been initiated.  Status of 
project briefed at FY00 IPR. 

23 ODCSOPS Research community needs 
to provide relevant informa-
tion to prioritize what non-
training impacts/stressors 
are most critical to quan-
tify/model on military instal-
lations. 

This issue is best handled 
through the Army Conser-
vation Technology Team 
prioritization process. 

Issue referred to CNTT. 

24 ODCSOPS LMS needs to address how 
much standardization is re-
quired/desired for LMS to be 
successfully implemented.  
How will LMS be success-
fully implemented to meet 
both Army wide standardiza-
tion requirements and instal-
lation unique solution re-
quirements? 

Concur.  LMS projects are 
selected to respond to 
Army wide issues.  Solu-
tions are intended to be 
for Army wide 
implementation with the 
least possible adaptation 
required.  This does vary 
from project to project. 

LMS2000 demonstration at 
FY00 IPR attempted to illus-
trate how much standardiza-
tion is being incorporated 
into the system. 
Demonstration also identi-
fied how LMS attempts to 
handle installation specific 
issues. 

25 ODCSOPS Army training simulations 
are in three domains:  (1) 
Live, (2) Virtual, and (3) 
Constructive.  Live simula-
tions enhance training with 
live soldiers on the ground.  

Concur.  The NSC will be 
contacted. (Mr. Anderson) 

Efforts have been initiated to 
look at how the specified 
systems can be incorporated 
into LMS activities.  This 
issue is still under investiga-
tion.  Efforts related to the 
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An example is MILES.  Vir-
tual simulations replicate 
weapons with live soldiers in 
a virtual environment.  An 
example is Close Combat 
Tactical Trainer (CCTT).  
Constructive simulation re-
places units, weapons, and 
terrain with war-gaming.  An 
example is Janus.  Con-
structive simulation tools are 
what is required to model 
military training footprints.  
Land carrying capacity 
should access constructive 
simulations only.  The com-
bat developer for the Army’s 
family of constructive simu-
lations is the National Simu-
lation Center (NSC) at Fort 
Leavenworth.  CERL should 
consider the following con-
structive simulations:  (1) 
Janus, (2) BBS, and (3) 
CBS. 

issue were included in the 
FY00 IPR. 

26 ODCSOPS The Center for Army Les-
sons Learned (CALL), also 
at Fort Leavenworth, ar-
chives AARs from the 
Army’s Combat Training 
Centers (CTC).  Some of 
these AARs may contain 
digitized files from CTCs 
showing actual unit maneu-
ver patterns for various mis-
sions within CTC rotations. 

Concur.  The CALL will be 
contacted. (Mr. Anderson) 

Efforts to acquire data have 
been initiated.  This issue is 
still under investigation. 

27 ODCSOPS The army environmental 
research community must 
hire a military subject matter 
expert (SME) to help trans-
late the military doctrine to 
the researchers.  Such an 
SME should be a combat 
arms officer with experience 
with constructive simulation 
use. 

Concur. Efforts were made to identify 
military trainers that could be 
involved in the research 
program.  Efforts have not 
been successful at this time. 

28 ATSC Need installation advisory 
group to ensure broader 
Army relevance. 

Concur.  See response to 
item 15. 

See status of item 15. 

29 ATSC ATSC is encouraged by the 
training distribution modeling 
but would like more in-
volvement in the process.  
Better guidance/procedures 

Concur.  ATSC will be kept 
informed of project efforts.  
Guidance will be devel-
oped. (Mr. Guertin) 

Guidance documentation is 
under development.  Status 
of documentation briefed at 
FY00 IPR. 



94 ERDC/CERL TR-00-21 

are required for developing 
and implementing training 
distribution models. 

30 ATSC LMS needs to be better in-
terfaced with RFMSS.  LMS 
needs to address the im-
plementation windows and 
time frame constraints asso-
ciated with the RFMSS de-
velopment process. 

Concur.  A new project 
has been initiated to ad-
dress this issue. (Mr. 
Anderson) 

Integration mechanisms with 
RFMSS have been defined.  
Implementation issues will 
continue to be an issue but 
are being considered during 
LMS planning. 

31 ATSC Need to better disseminate 
details of LMS components 
to user communities. 

Concur.  See response to 
item 14. 

See status of item 14. 

32 AEC LMS needs to coordinate 
efforts with Signal Com-
mand. 

Concur.  The Signal 
Command will be con-
tacted. (Mr. Goran) 

Issue not addressed at this 
time. 

33 AEC AEC needs to know where 
LMS projects are going to be 
able to estimate and allocate 
funding for AEC’s Conserva-
tion Technology Team (CTT) 
responsibilities.  AEC is re-
sponsible for validating, 
demonstrating, and transfer-
ring conservation related 
technologies. 

Concur.  This issue is be-
ing addressed through the 
Army Conservation Tech-
nology Team process.  A 
team consisting of Mr. 
Thies, Mr. Goran, Ms. 
Dilks, and Ms. Michaels is 
addressing this issue. 

CNTT has been briefed on 
LMS related projects and on 
the overall LMS program.  
Annual briefings to the 
CNTT will continue as re-
quested by the CNTT. 

34 Fort Bliss LMS needs to address if 
integrating old models is 
efficient and if integrated 
models give significantly 
better results than using 
models that are not fully 
integrated. 

Concur.  This is not an 
easy issue to address.  
However, LMS is collabo-
rating with the University 
of Illinois on a SERDP 
funded project that is at-
tempting to partially ad-
dress this issue.  This 
project is using a number 
of the models being incor-
porated into LMS.  The 
project is looking at the 
uncertainty of model pre-
dictions, sources of errors, 
and how these errors 
propagate through mod-
els. 

The SERDP Error and Un-
certainty project was briefed 
as part of the carrying ca-
pacity efforts at the FY00 
IPR.  Progress on this pro-
ject will be briefed at subse-
quent IPRs. 

35 Fort Bliss LMS needs to look at cumu-
lative impacts/stressors. 

Concur.  This is a key 
driver for LMS. 

This issue has not been 
specifically addressed with 
current year’s efforts. 

36 Fort Bliss User needs may be more for 
easier interfaces to existing 
products than for improved 
technologies. 

Concur.  This is a key 
driver for LMS. 

This issue has not been 
specifically addressed with 
current year’s efforts.  How-
ever, as new projects are 
considered, this will be part 
of the evaluation criteria. 

37 Fort Bliss Resources to support LMS Concur.  This is a key A project has been initiated 
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type tools are often difficult 
for installations to acquire.  
LMS may need to address 
this issue if LMS is to be 
successfully implemented. 

driver for LMS. to look at LMS fielding is-
sues including costs of im-
plementation and training. 

38 TRADOC Need a systems approach to 
LMS.  Individual research 
efforts need to be more 
tightly integrated. 

Concur.  See response to 
item 10. 

See status of item 10. 

39 TRADOC Need a clearer definition of 
what LMS is. 

Concur.  See response to 
item 14. 

See status of item 14. 

40 TRADOC LMS needs to be careful that 
research does not lead to a 
higher standard of compli-
ance that military installa-
tions must adhere to. 

Noted. Issue considered as new 
projects are defined and 
initiated. 
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6 Fort Hood LMS Military Field Application 
FY00 IPR Summary of Comments and 
Responses 
During the workshop, each participant was asked to provide comments on spe-
cific projects, general direction of Fort Hood military demonstration, future di-
rection and/or prioritization of future projects.  This section summarizes the 
comments provided by the workshop participants.  Table 2 lists each comment, 
who provided the comment, and the LMS response to the comment.  Along with 
the response, the LMS person responsible for addressing the issue is provided. 

Table 2.  Workshop participant comments and responses. 

No. Commenter Comment Response 
1 Fort Hood Who will serve as administrator for the 

Data Repository?  Where will servers 
reside?  What hardware and software 
are needed and who will purchase it?  
Who will be held accountable for the 
stored data? 

As a result of the May meeting, both the admin-
istrator for the repository and the server will be 
located at Fort Hood.  An NT server will be the 
primary additional hardware requirement.  Soft-
ware requirements for the server include Oracle,
ArcIMS, ArcSDE, and Safe software FME.  
Hardware and software will be purchased by the 
stakeholders in the DPW and Range Control 
offices according to their internal agreements.  
The client side will be served by Arc8, ArcView8,
or a web browser, depending on the needs of 
the user.  Client side software/ hardware will be 
purchased by the individual offices that require 
access to the repository.  There are eight differ-
ent stakeholder groups defined for the reposi-
tory.  The accountability for the data will be 
spread among the groups through a process 
that is currently under development.  A report 
will document the final results and process.  
(Ruiz) 

2 Fort Hood  Project deliverables need to be clearly 
defined.  We need to know what the 
final product will be when the project is 
completed.  All involved parties need to 
know how far and through what steps 
the project will proceed to its conclusion.
A clear scope of work must exist before 
project is awarded.  Installation POC 
needs to see statement of work before a 
contract is awarded. 

Concur.  This has always and continues to be 
an objective of the implementation process.  
Apparently, some interfaces between two differ-
ent projects (one within the LMS context, one 
outside) resulted in some plan changes on the 
historic data files.  This issue is being ad-
dressed.  We fully concur that all deliverables 
should be spelled out before work begins, and 
also that scopes of work should be reviewed 
before being awarded to contractors.  We will 
follow this advice. (All) 
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3 Fort Benning Tools developed through LMS should be 
simple and have application to the site.  
You need to consider available installa-
tion manpower and resources. 

Concur.  We have a couple of deliverables in 
the near future (veg map, stream stage model/ 
data) and will hold ourselves to this standard for 
these and subsequent deliverables. (Goran) 

4 Fort Benning Need to address QAQC issues related 
to proper software/model use.  Need to 
make sure products are used appropri-
ately.  Installation personnel need to 
know how to use tools properly for the 
intended application. 

Concur.  Projects related to LMS training and 
documentation will attempt to address this is-
sue. (Goran) 

4 Fort Benning Other issues in the environmental arena 
need to be addressed.  LMS appears to 
be focusing on soil conservation but not 
other areas such as water and air qual-
ity issues. 

The current emphasis on soil conservation ef-
forts is a result of the installation prioritization of 
projects (after ensuring the projects align with 
Army requirements).  We agree that there are 
other issues, such as water and air quality, and 
we expect these issues to surface as we pro-
ceed along installation prioritized projects.  For 
example, there is a water quality component to 
the stream stage modeling project.  Some of 
these issues are also being addressed at other 
LMS demonstration sites and were not dis-
cussed at the Fort Hood IPR. 

5 FORSCOM Need to work with MACOM and HQDA 
representatives to disseminate LMS 
information. 

Concur.  An LMS fact sheet will be provided to 
MACOM and HQDA organizations to distribute 
to their installation personnel.  (Goran) 

6 FORSCOM Need to be up front and accurate about 
the additional expenses that will be in-
curred when implementing LMS at an 
installation.  LMS funding information in 
the LMS brochure appears to be mis-
leading and does not fully detail the 
costs of LMS implementation.  Need to 
put a priority on minimizing implementa-
tion costs. 

To the greatest extent possible, our LMS archi-
tecture will shift software costs to servers, not 
clients, and minimize local costs.  We do not yet 
know all the life cycle costs for training and 
data, and these will be highly variable – but we 
intend to provide more details about such costs 
at next year’s IPR. (Goran) 

7 FORSCOM Need to disseminate IPR presentations 
to participants on CDs. 

Concur.  IPR information will be provided as 
requested. (Anderson) 

8 FORSCOM LMS models will ultimately be used by 
land management personnel and should 
be designed for use by those people.  
Simplicity of use should be the goal. 

Concur.  This is a very important point for LMS, 
although it may not always be the models them-
selves that are used by installation personnel.  
Sometimes, only the model results will be used 
by installation land management personnel.  
The total system is designed to better integrate 
off-site experts with local land managers.  (Go-
ran) 

9 FORSCOM Limited installation personnel and avail-
able time will limit usability of the LMS 
system. 

Concur.  An objective in developing LMS is to 
make the system as easy to use as possible. 
(Goran) 

10 FORSCOM End products should be delivered in a 
timely manner. 

Concur.  At this point, except for delays in ob-
taining the input data for the vegetation map-
ping, all LMS projects at Fort Hood have been 
on schedule. (All) 

11 FORSCOM How will installations get access to the 
LMS tools? 

This issue is currently being evaluated.  Several 
options are being considered.  Installations may 
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have access to LMS tools through several ven-
ues.  Current options being evaluated include 
access to LMS tools through an LMS web site 
and CDs.  These options include remote access 
and execution as well as local access and exe-
cutions of models.  This issue will be a topic for 
discussion at the next Fort Hood IPR. (Goran) 

12 FORSCOM Need to address how to train users to 
use LMS models and tools.  Will you 
need to train each installation or provide 
training tools?  If you need to train each 
installation user, this is not likely to be 
successful. 

Concur.  This issue is currently being investi-
gated.  A study by an outside organization will 
examine LMS implementation issues including 
training requirements and approaches.  This 
project will include coordination with and input 
from the Fort Hood POCs.  This project will be 
briefed at the next Fort Hood IPR. (Integration 
POC TBD) 

13 FORSCOM Model training and access to models is 
of great concern.  There needs to be an 
Army-wide installation advisory group.  
Labs should work with HQ to dissemi-
nate LMS information to installations. 

Concur.  There is a need for better definition of 
training requirements at each level of LMS.  
This aspect of life cycle planning will be empha-
sized this year. (Goran) 

14 SERDP Land managers need quick answers to 
questions so they can spend more time 
in the field and less at the computer 
using the model.  Simplicity issues need 
to be addressed.  Models should have a 
GUI with point and click ease of use.  
Models should be “plug and play” to 
facilitate use.  LMS output should be as 
graphic as possible. 

Concur.  The software should be easy and quick 
to use.  Also, expertise should be easy and 
quick to access.  LMS is intended to help pro-
vide both tools and expertise in a quicker and 
easier fashion. (Goran) 

15 SERDP Data repository, data security, and data 
standardization are critical to LMS im-
plementation.  These issues need to be 
addressed. 

Concur.  The data repository project is a start at 
addressing these issues.  (Ruiz) 

16 FORSCOM/ 
SERDP 

Cumulative noise impacts are important 
and should be addressed within LMS. 

Concur.  Proposals to address this issue are 
currently being developed within the R&D com-
munity.  (Pater) 

17 Hood Soil moisture maps for 1, 2, and 3 days 
following a rain event would be useful to 
demonstrate the potential for site dam-
age and trafficability problems. 

Concur.  Soil moisture maps as specified can be 
provided. (Jorgeson) 

18 FORSCOM Where did the requirement for the web 
mapping project come from?  Who is 
the POC?  I would like someone to con-
tact FORSCOM to clarify this project. 

Concur.  FORSCOM (Ted Reid) will be con-
tacted to clarify issues related to this project.  
(McKenna) 
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Acronyms and Abbreviations 
AEC U.S. Army Environmental Center 
ArcIMS Arc Internet Map Server 
ArcSDE Arc Spatial Database Engine 
ARS Agricultural Resource Service 
ATSC Army Training Support Center 
ATTACC Army Training and Testing Area Carrying Capacity 
CADD Computer-aided drafting and design 
CALL Center for Army Lessons Learned 
CASC2D Two Dimensional Cascading Runoff 
CCTT Close Combat Tactical Trainer 
CEFMS Corps of Engineers Financial Management System 
CERL U.S. Army Construction Engineering Research Laboratory 
CHILD Channel Hillslope Integrated Landscape Development 
COE Corps of Engineers 
CORBA Common Object Request Broker Architecture 
COTS Commercial off-the-shelf 
CRADA Cooperative Research and Development Agreement 
CRREL U.S. Army Cold Regions Research and Engineering Laboratory 
CTC Combat Training Center 
CTT Conservation Technology Team (currently CNTT) 
DBMS Database Management System 
DCSOPS Deputy Chief of Staff, Operations 
DEM Digital Elevation Model 
Dem/Val Demonstration/validation 
DENIX Defense Environmental Network Information eXchange 
DER Data Enterprise Repository 
DoD Department of Defense 
DOE Department of Energy 
DPW Department of Public Works 
ECAS Environmental Compliance Assessment System 
EDYS Ecological Dynamics Simulation Model 
EIS Environmental Impact Statement 
EPA Environmental Protection Agency 
ERDC Engineer Research and Development Center 
ESF Event Severity Factor 
ESRI Environmental Systems Research Institute 
FA Field Advisory 
FORSCOM U.S. Army Forces Command 
FWI Fire Weather Indices 
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FY Fiscal year 
GIS Geographic information system 
GUI Graphical user interface 
HC Hydraulic conductivity 
HQDA Headquarters, Department of the Army 
ICRMP Installation Cultural Resources Management Plan 
INRMP Installation Natural Resources Management Plan 
IPR In-Progress Review 
ISTAB Installation Spatial Technology Advisory Board 
ITAM Integrated Training Area Management 
LBCC Land-based Carrying Capacity 
LCF Local Condition Factor 
LCTA Land Condition Trend Analysis 
LMS Land Management System 
LS Length Slope 
MACOM Major Command 
MIDM Maneuver Impact Distribution Map/Model 
MOA Memorandum of Agreement 
MPP Military Pilot Project 
NRCS Natural Resources Conservation Service 
NSC National Simulation Center 
NVCS National Vegetation Classification System 
OGC Open GIS Consortium 
IDLAMS Integrated Dynamic Landscape Analysis and Modeling System 
POC Point of contact 
PT Pressure transducer 
QA/QC Quality Assurance/Quality Control 
R&D Research and Development 
RDBMS Relational Database Management System 
RFMSS Range and Facility Management Scheduling System 
RUSLE Revised Universal Soil Loss Equation 
SARNAM Small Arms Range Noise Assessment Model 
SERDP Strategic Environmental Research and Development Program 
SIMWE Simulated Water Erosion 
SME Subject matter expert 
TA Training area 
TBD To be determined 
TEC U.S. Army Topographic Engineering Center 
TES Threatened and Endangered Species 
TNC The Nature Conservancy 
TRIES Texas Regional Institute for Environmental Studies 
TUDM Training Use Distribution Model 
UMFS University of Mississippi Field Station 
URL Uniform Resource Locator 
USACE U.S. Army Corps of Engineers 
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USDA U.S. Department of Agriculture 
USFS U.S. Forest Service 
USLE Universal Soil Loss Equation 
VCF Vehicle Conversion Factor 
VRML Virtual Reality Modeling Language 
VSF Vehicle Severity Factor 
WCDS Water Control Data System 
WES U.S. Army Engineer Waterways Experiment Station 
WIARS Web Image Analysis and Remote Sensing 
WMS Watershed Modeling System 
WMT Web Mapping Technology or Web Mapping Testbed 
XML Extensible Markup Language 
XMS A generic modeling system; one of several created by WES 
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Appendix A: Fort Hood LMS IPR Field Trip 

The FY00 Fort Hood LMS IPR included a field trip to a number of areas around 
Fort Hood that demonstrate typical problems land managers face at the installa-
tion.  This field trip provided project managers with the opportunity to view 
those areas that will dictate the direction of their projects in the future, and al-
lowed non-project IPR participants to see how the LMS system is working to 
solve the environmental problems faced by this and other military installations. 

 
Figure 1.  Flow erosion causes deep gullies in the landscape. 

Figure 1 illustrates how concentrated flow erosion causes deep gullies to be 
formed in the landscape.  Many of these gullies are large enough to impede train-
ing.  Vehicles, both tracked and wheeled, are unable to cross many of he gullies. 
Land managers have resorted to building hardened crossings (see foreground in 
Figure 1).  These crossings not only allow vehicles to navigate across this train-
ing area, they also catch sediment running off nearby slopes and prevents it from 
washing away during rain events.  However, this process is expensive.  Lime-
stone from local sources is quickly crushed by vehicle traffic.  As a result, harder 
rock must be trucked in from more distant sources. 
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Figure 2.  Vehicle traffic on steep slopes causes severe soil erosion. 

Sheet erosion is a problem on steeper slopes (Figure 2).  Vehicle traffic on steep 
slopes causes severe soil erosion exposing underlying rock.  Eventually vehicles 
can no longer use these slopes and alternate routes must be located. 

 
Figure 3.  Tank trails widen due to rutting and gullies formed by soil erosion. 

Widening of tank trails is a problem at Fort Hood (Figure 3).  Tank trails that 
were originally 4 meters wide have been expanded by tracked vehicle traffic to 
over 40 meters in some areas, due to rutting and gully formed by soil erosion.  In 
an effort to avoid such areas in the terrain, tank drivers skirt the ruts, gradually 
widening the trails that were originally designed to keep environmental damage 
caused by tracked vehicles to a minimum. 
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Appendix B: Fort Hood LMS IPR Letter of 
Invitation and List of Invitees 

CEERD-CN-C (70-1s) 

 

MEMORANDUM FOR SEE DISTRIBUTION  

SUBJECT:  FY00 In-Progress Review (IPR) for Fort Hood Land Management 
System (LMS) Military Field Application Site, April 4-5, 2000, Killeen, TX 

1.  The second IPR for the Fort Hood LMS Military Field Application Site will be 
held at the Park Inn International, 803 E. Central Texas Expwy., Killeen, TX.  
Thank you to all those who attended last year’s IPR.  We had a good meeting last 
year and we have incorporated suggestions for improvement into preparations 
for this year’s meeting.  The FY00 IPR is designed to update participants on 
LMS progress with specific focus on LMS projects underway at Fort Hood. 

2.  Attached is a draft agenda for the IPR with a list of presenters and projects 
that will be discussed.  There will be an opportunity on Wednesday for Fort Hood 
personnel to furnish feedback on specific projects, relate information on the gen-
eral direction of the Fort Hood military demo, and provide input for future LMS 
projects at Fort Hood.  Other participating organizations, including MACOM and 
HQDA, will also have the opportunity to contribute their input. 

3.  The IPR is scheduled to end at 12:15 on Wednesday the 5th.  An optional field 
trip is slated to follow the conclusion of the meeting.  This field trip will last ap-
proximately 2 1/2 hours.  It will afford everyone the opportunity to get out into 
the field and see some of those areas in which there are ongoing LMS projects. 

4.  A block of rooms has been reserved at the Park Inn International, 803 E. Cen-
tral Texas Expwy.  Rooms must be reserved by 21 March 2000 to ensure avail-
ability.  Rooms are $59.00 plus tax.  To make reservations contact (254) 526-
4343.  You must mention that you are taking part in the Fort Hood LMS meeting 
to receive this special rate. 
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CEERD-CN-C (70-1s) 

SUBJECT:  FY00 In-Progress Review (IPR) for Fort Hood Land Management 
System (LMS) Military Field Application Site, April 4-5, 2000, Killeen, TX 

 

5.  If you have any questions concerning the IPR, please contact Mr. Bruce Mac-
Allister at 217/352-6511 ext. 7387.  Mr. MacAllister is helping coordinate the IPR 
and can assist you with any issues. 

 
Encl          WILLIAM D. GORAN 

LMS Coordinator 
 
 

DISTRIBUTION: 
Alan Anderson   CERL 
John Barko    USACE-WES-EB-E 
P.B. Black     TEC 
Malcom Boswell   TRADOC 
John Brent    Fort Benning 
Tim Buchanan   Fort Hood 
Larry Chenkins   USAEC 
John Cornelius   Fort Hood 
Kelly Dilks    CERL 
Mike Frnka    FORSCOM 
Dick Gebhart    CERL 
Bill Goran     CERL 
Emmett Gray    Fort Hood 
Pat Guertin    CERL 
Tom Hart     DRD 
Dennis Herbert   Fort Hood 
Steve Hodapp    CERL 
Jeff Holland    WES 
Robert Holst    SERDP 
Billy E. Johnson   WES 
Don Jones     Fort Hood 
Jeff Jorgeson    WES 
Paul Loechl    CERL 
Tom Macia    ODCSOPS 
Kim Majerus    CERL 
Dalton Murz    USDA NRCS 
Paul “Kip” Otis-Diehl MCAGCC 
Tony Palazzo    CRREL 
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CEERD-CN-C (70-1s) 
SUBJECT:  FY00 In-Progress Review (IPR) for Fort Hood Land Management 
System (LMS) Military Field Application Site, April 4-5, 2000, Killeen, TX 
 
 
DISTRIBUTION:  (CONT) 
Gordon Plishker   TRIES 
Jerry Paruzinski   Fort Hood 
Debbie Potter    TRADOC 
David Price    CERL 
Ted Reid     FORSCOM 
Bob Riggins    CERL 
Rogers, James P. II  TEC 
Marilyn Ruiz    CERL 
Homer Sanchez   USDA NRCS 
Richard Scholze   CERL 
Fred Schrank    USDA NRCS 
Bill Severinghaus  CERL 
John Shrader    Fort Hood 
Carlos Solis    USACOE, Fort Worth 
Dan Specht    TEC 
Dick Strimel    Fort Sam Houston/Camp Bullis 
Paul Thies    USAEC 
Jerry Thompson   Fort Sam Houston/Camp Bullis 
Scott Tweddale   CERL 
Tom Vorac    AMC 
Jason Walters   Fort Hood 
Chuck Wright    HQDA ACSIM 
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Appendix C: Fort Hood LMS IPR Read-
Ahead Packet 

MEMORANDUM FOR ATTENDEES OF FY00 FORT HOOD LMS IPR 

SUBJECT:  Read-ahead packet for the FY00 In-Progress Review (IPR) for Fort 
Hood Land Management System (LMS) Military Field Application Site, 
April 4-5, 2000, Killeen, TX 

1. The second IPR for the Fort Hood LMS Military Field Application 
Site will be held at the Park Inn International, 803 E. Central 
Texas Expwy., Killeen, TX. 

2. This read-ahead packet will provide you with information regard-
ing this years IPR meeting.  Enclosed you will find the following: 
a. A copy of last years IPR report. 
b. The final agenda for this year's meeting. 
c. The invitation list for the In-Progress Review. 
d. Project summaries for those LMS projects to be presented at the 

meeting. 
e. A map of Killeen with the location of the Park Inn marked as the 

star in area D3 of the map. 

3. As mentioned in the letter of invitation you received in February, a 
block of rooms has been reserved at the Park Inn International, 
803 E. Central Texas Expwy.  Rooms must be reserved by 21 
March 2000 to ensure availability.  Rooms are $59.00 plus tax.  To 
make reservations contact (254) 526-4343.  You must mention that 
you are taking part in the Fort Hood LMS meeting to receive this 
special rate. 

4. If you need additional information or have any questions regarding 
the In-Progress Review, please do not hesitate to contact me at 
(217) 352-6511 ext. 7387. 

           Bruce MacAllister 
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Alan Anderson CERL 
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Billy E. Johnson     WES 
Don Jones       Fort Hood 
Jeff Jorgeson      WES 
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Paul "Kip" Otis-Diehl   MCAGCC 
Tony Palazzo      CRREL 
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Ted Reid       FORSCOM 
Bob Riggins      CERL 
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Marilyn Ruiz      CERL 
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Fred Schrank      USDA NRCS 
Bill Severinghaus    CERL 
John Shrader      Fort Hood 
Carlos Solis      USACOE Fort Worth 
Dan Specht      TEC 
Dick Strimel      Fort Sam Houston/Camp Bullis 
Paul Thies      USAEC 
Jerry Thompson     Fort Sam Houston/Camp Bullis 
Scott Tweddale     CERL 
Jason Walters     Fort Hood 
Chuck Wright      HQDA ACSIM 
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