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What is a Joint Land Use Study? 
§ A co0perative land use planning effort between 

military installations and the surrounding  
communities 
 

§ It promotes compatible community growth 
while supporting military training and 
operational missions 

 



Primary Concerns 
§ Protect the health, safety, and welfare, of the 

local community with regard to military 
operations 
 

§ To address encroachment that is threatening or 
may threaten the mission and viability of an 
installation 

 



Training Incidents 
§ Dec 12, 2008 – F/A 18 crashed in a suburban area 

near Miramar, CA; 4 deaths, 3 homes destroyed 
 

§ April 16, 2011 – F/A 18 crashed in agricultural area 
just west of NAS Lemoore, CA; 2 Officers onboard 
died 
 

§ April 9, 2012 – F/A 18 crash into a  Virginia Beach ,VA 
apartment complex after taking off from NAS 
Oceana;No Fatalities 
 



JLUS Process – Simplified Kirtland AFB 

ISSUES STRATEGIES RECOMMENDATIONS 

Noise 
Bird Strike Potential 
Dark Skies 
Industrial Development 
Dust 
Frequency Interference 
Airspace 
Property Rights 
Low Level Routes 
TERPs  
Changing Mission 
Resource Consumption 
Urban Setting 
Shared airdrome 
Multiple tenants 
Safety 

Airport/Military Environs 
Ordinance 
Design Innovations 
Construction Standards 
Small Area Studies 
Comprehensive Plan & 
Code Update 
Public Awareness 
Land Acquisition 
Military Operations 
 

Bernalillo County 
City of Albuquerque 
Village of Los 
Ranchos de     
Albuquerque 
Village Tijeras 
 
Sandoval County 
City of Rio Rancho 
 
Socorro County 
 

Torrance County 
City of Moriarty 
Town of Mountainair 
Village of Willard 
 
Valencia County 
Village of Bosque Farms 
Village of Los Lunas 
City of Belen 
Isleta Pueblo 
 
Tribal Authorities 
Pueblo of Isleta 
Pueblo of Sandia 
Pueblo of Laguna 
To’hajiilee Navajo 
Chapter 



JLUS Jurisdictions 

§ Eglin AFB JLUS, Florida – (Tri-County Council of 
Governments) 14 Jurisdictions 
 

§ NAS LeMoore, California – (Kings County Assoc. of 
Governments) 4 Jurisdictions 
 

§ Kirtland AFB, New Mexico– (MRCOG) 20+ Jurisdictions 

 

§ Avon Park AFR, Florida– (CFRPC) 7 Jurisdictions 

 
 



What is the GIS Role in JLUS? 

§ Data Collection of all military and jurisdictional datasets 
 
§ Analyze  the relationships between data using geo-processing 

tools in ArcGIS 
 

§ Organize  all input data, document geoprocessing, input 
results into logical format to be used by planners 
 
§ Identify land use issues that may impact military operations 

and vice-versa 
 

§ Illustrate results into simple, effective maps 
 
§ Report assist planners in generated reports 

 
 



GIS Assets? 

§ Software 
§ ArcInfo, ArcEditor, Excel, Adobe Acrobat Pro, Photoshop 
 

§ Geoprocessing Tools 
§ Union, Append, Spatial Join, 3D Analyst Dissolve 

 
§ Tools 
§   X tools, 3D Analyst, Georeferencing, Excel Pivot Tables 

 



Important GIS Considerations 
 

§ Data Collection , Inventory, and Mapping – Storage, 
Organization, Georeferencing, and Cartography 
§ Large amounts of geospatial data across large 

geographic areas and political jurisdictions  
 
§ Multiple Jurisdictions  and Data Creators – Storage 

and Data Organization 
 

§ 3 Dimensions of Data – 3D Analyst Extension 
 

§ Analysis– Geoprocessing, tools, and documentation 
 

§ KEEP IT SIMPLE 
 
 



Data Collection 

§ Clear   Zones 
§ Accident  Potential Zones 
§ Airfield Noise 
§ Supersonic Flight Noise 
§ Impulse Areas and Associated Noise 
§ Ordnance Delivery Corridors (Cruise 

Missiles) 
 
 
 
 
 
 
 
 
 

§ Controlled Fire Areas 
§ Range Instrumentation 
§ Low Level Training Areas (Helicopter) 
§ Low Level Overflight (Aircraft) 
§ Terminal Instrument Procedure Areas 
§ Communications 

 
 
 

 
 

Jurisdictional Data 
§ Zoning  Designations and Definitions 
§ Future Land Use Designations and 

Definitions 
§ Proposed Developments 
§ Building Codes 
§ Conservation Areas/Wetlands 
§ Capital Improvement Programs 
§ Agricultural Areas and Resources 

 
 
 
 
 
 
 
 
 
 

§ Species Habitats 
§ Public/Private Lighting 
§ Airfield Locations (Public and Private) 
§ FAA Regulations 
§ Emergency Care Providers 
§ Landfill Locations 
§ Marina Locations and Boating Routes 
§ Land Use/Land Cover 

 
 
 
 
 
 
 

 
 

Military Operations Data 



Analysis ñ Eglin AFB 





















































Analysis ñ Avon Park AFR 



MOA 



Restricted Airspace 



Regional Airports and Airstrips 



Regional Development 



Military Activities Contributing to Noise Generation 



Weapons Safety Zones Existing 
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Noise Thresholds 



Aircraft Noise1 



Aircraft Noise2 



§ Blast Noise  - generated from firing projectiles 
and detonation of ordnance 
§ Short Duration, High Energy, Low Frequency 

episodes 
§ Low Frequency can generate structural 

vibrations 
§ Noise Data Source:  Wyle 2005 noise study from 

the EIS 
 

 

 

Blast Noise 



Blast Noise 



§ Florida Natural Areas Inventory 
 
§ Lake Wales Ridge Conservation Areas 
 
§ Florida Forever Projects 

 

Conservation Data Sources 



MOA Conservation 



§ The Nature Conservancy – Areas of Conservation 
Significance (ACS) 
§ Broad based ecological assessment of the natural 

resources surrounding each of 10 key military 
installations in Florida. 
§ Identified 10 Areas of Conservation Significance 

near Avon Park Air Force Range 
 

 

Conservation Data Sources 



MOA Nature Conservancy 



§ Example Maps 
§ Future Land Use 
§ Existing Land Use 
§ Zoning 
§ JLUS Map (Composite Map with Planning Data and 

Analysis Datasets) 
 

 

 

Example Maps – City of Avon Park 



Avon Park FLU Map 



Avon Park JLUS Map 





Organize 

CITY OF AVON PARK  FUTURE LAND USE   
LAKE PLACID MOA   
BLAST NOISE CONTOUR I <115db   
Row Labels Sum of Acres 
Inside Lake Placid MOA                        2,634  
Inside the  <115 dB Blast Noise Contour                        2,553  
City                              35  
Commercial                                2  
Downtown Commercial                              76  
Highway Commercial                           310  
Industrial                           397  
Low Density Residential                        1,007  
Medium Density Residential                           242  
Neighborhood Commercial                              35  
Public/Institutional                           208  
Rural Open Space                              44  
No Designation                           198  

Outside of Blast Noise Contour                              80  
City                                2  
Industrial                              62  
No Designation                              15  

Grand Total                        2,634  

City of Avon Park Future Land Use Designations 
Row Labels Sum of Acres 
Avon Park                        2,634  

City                              38  
Commercial                                2  
Downtown Commercial                              76  
Highway Commercial                           310  
Industrial                           459  
Low Density Residential                        1,007  
Medium Density Residential                           242  
Neighborhood Commercial                              35  
Public/Institutional                           208  
Rural Open Space                              44  
No Designation                           213  

Grand Total                        2,634  



City of Valparaiso   
Existing Land Use Development Within Clear Zone (Area A), APZs (Areas B and C), and Noise Levels   

Profile by Acreage and Number of Parcels   
                                        
                                        

Existing Land Use 

Clear Zone and Accident Potential Zones Noise Level   
Clear Zone (Area 

A) APZ I (Area B) APZ II (Area C) Total 65-69 dB 70 - 74 dB 75 - 79 dB 80 - 84 dB 85+ dB   
Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels 

Total 
Acres 

# of 
Parcels   

Beauty Parlor 0 0 0 0 0 0 0 0 - - 0.1 1 - - - - - -   
Churches 0 0 3.4 2 0 0 3.4 2 - - 3.8 6 2.6 4 3.4 2 - -   
Clubs/Lodging 0 0 0.8 1 0 0 0.8 1 - - 0.3 1 - - - - 0.8 1   
College 0 0 0.0 0 0 0 0.0 0 - - - - 0.1 1           
Commercial Unlimited 20.0 4 0 0 0 0 20.0 4 - - - - - - - - - -   
Common Area/Community 0 0 3.2 2 2.8 1 6.1 3 - - 3.6 9 9.9 9 0.8 1 2.4 1   
County 0 0 0 0 6.9 4 6.9 4     3.1 11 5.3 3 1.7 1 - -   
Financial - Bank 0 0 0 0 0.0 0 0.0 0 - - 1.5 1 - - - - - -   
Hotels and Motels 0 0 0 0 0.0 0 0.0 0 - - 1.2 3 - - - - - -   
Light Manufacturing 0 0 1.8 1 0 0 1.8 1 - - 0.3 1 0.5 1 - - 1.8 1   
Military 0 0 0 0 0 0 0.0 0 - - 25.8 15 96.3 19 - - 17.7 2   
Mineral PR 0 0 2.0 1 0 0 2.0 1 - - - - - - - - 2.0 1   
Mobile Home 0 0 2.3 1 0 0 2.3 1 - - 0.3 1 1.2 3 - - 2.3 1   
Multi-Family 0 0 2.2 8 10.0 5 12.2 13 0.7 3 9.1 33 5.6 10 11.6 11 0.6 2   
Municipal 0 0 10.6 7 0.2 4 10.8 11 11.1 3 9.1 16 38.3 21 1.1 4 12.0 7   
Nightclub 0 0 0.0 0 0.0 0 0.0 0 - - - - 0.3 1           
No Ag Acre 0 0 0 0 7.8 2 7.8 2 - - - - 7.8 2 - - - -   
Office Building 0 0 1.2 2 0 0 1.2 2 - - 11.7 23 1.2 2 - - 1.2 2   
Post Office 0 0 0.0 0 0 0 0.0 0 - - 0.4 1 - - - - - -   
Kennel 0 0 0.8 1 0 0 0.8 1 - - - - - - - - 0.8 1   
Repair Service Shop 0 0 0.0 0 0 0 0.0 0 - - 3.1 4 0.8 3 - - - -   
Restaurant 0 0 0.0 0 0 0 0.0 0 - - 5.8 5 - - - - - -   
Retail Stores 0 0 0.0 0 0 0 0.0 0 - - 4.1 9 0.7 1 - - - -   
School, Private 0 0 0.6 1 0 0 0.6 1 - - - - - - - - 0.6 1   
School, Public 0 0 0.9 1 0 0 0.9 1 - - 42.0 3 12.6 3 0.9 1 - -   
Single Family 5.9 14 80.0 267 9.8 15 95.8 296 78.1 162 181.7 614 88.1 315 52.1 169 38.5 126   
Single Family - Townhome 0 0 0.5 11 1.0 53 1.5 64 2.9 30 0.5 10 5.1 125 0.4 10 - -   
Utilities 0 0 3.4 4 0 0 3.4 4 - - - - - - 0.9 1 2.5 3   
Vacant 0 0 43.5 21 17.4 13 60.8 34 18.6 27 48.8 111 23.6 44 15.8 9 41.4 17   
Vehicle Sales 0 0 3.7 2 36.6 1 40.3 3 - - 5.2 3 - - 36.6 1 3.7 2   
Warehouse 0 0 8.8 5 0 0 8.8 5 - - 4.4 7 2.5 4 1.1 1 7.7 4   
                                        

Identify 



Illustrate 





Report 







Cooperation and Public 
Involvement 

 
§ Technical Advisory Committee Review  

 
§ Policy Committee Review 

 
§ Public Awareness  and Meetings 

 
§ Flyers 

 
§ Websites 

 



July 23, 2008 – Policy Committee 

Plan of Action 

Interim Draft Draft Final 

TAG – July 10 PC – July 23 Public Hearing – Aug 6 PC – Aug 28 

July 30 Aug 20 

July 7        Aug 28 Public Comment Period 

Accepted 
Report 

Scheduled Meetings 
Legend: 
TAG: JLUS Technical Advisory Group 
PC:  JLUS Policy Committee 



July 23, 2008 



Issues Matrix 



§ Noise (≥65 Decibels) 
§ Disrupts daily activities and impacts health and facilities 

§ Low flying aircraft 
§ Noise and accident potential 

§ Accident potential 
§ Threatens public safety, loss of life, and property 

§ Controlled firing and Drops 
§ Hiatus on civilian activity, disruption of activity, and/or 

noise 

Military Impacts on Civilian Land, 
Facilities, & Citizens 



Civilian Impacts on Military 
Operations 

 
§ Excessive Lighting 
§ Interferes with night training missions 

§ Tall Structures 
§ Interference with aircraft and instrumentation 

§ Incompatible Development 
§ Intensifies public safety hazard and complaints (Places 

of Assembly, High Density Residential, Tall Structures) 

§ Line of Sight Obstructions 
§ Interfere with aircraft and instrumentation 

§ Marina Construction/Boat Traffic 
§ Disrupts firing range, drop zone, and test operations 

§ Electronic Transmissions Interference 
§ Impedes radar, communication, instrumentation, 

surveillance 



 

 



§ Discourage Increases in Density and Intensity Within One Mile of Eglin Boundary 

§ Implement Construction Standards for New Construction to Decrease Noise 
Levels Inside Structures Within High Noise Areas (>65 dB) 

§ Retrofit Existing Public Buildings Within the High Noise Level Areas (>65dB) with 
Sound Attenuation 

§ Develop and Implement Assistance Program for Sound Reduction Program for 
Private Property Owners 

§ Implement Property Sales and Lease Disclosures 

§ Develop and Implement Land Acquisition Program 

§ Limit Object Heights 

§ Identify Low Level Training/Critical Approach Areas on All County Maps and 
Public Reports and Require Developers to Identify on All Proposed Projects 

Recommendations 
 



§ Record and Disclose Low Level Training/Critical Approach Areas and Cruise 
Missile Corridors in Offices of County Clerk and Property Appraiser 

§ Limit Residential Density and/or Allow Clustering Away From Low Level 
Approach Patterns 

§ Implement Outdoor Lighting Standards 

§ Educate Developers and Builders on Radio Frequency Interference Through 
Education Handouts 

§ Implement Comprehensive Plan Amendments Discouraging Boat Slips, Marina 
Facilities, and Boat Traffic in Controlled Firing Areas 

§ Implement Public Awareness Measures 

§ Conduct Small Area Studies 

§ Adjust Flight Patterns, Runway Usage Frequency, and/or Hours of Operations 

§ Implement Military Influence Area (MIA) Ordinance 

Recommendations Continued 
 



Public Awareness Flyer 





Public Awareness 
Websites 

§ Avon Park Air Force Range 
§ http://www.cfrpc.org/JLUS-AvonParkAFR/ 

§ Eglin AFB Joint Land Use 
§ http://webgis.co.okaloosa.fl.us/jlus/index.php/jlus.html 

§ NAS Lemoore 
§ http://www.kingscog.org/jlushome.html 

§ Kirtland AFB 
§ http://www.mrcog-nm.gov/land-aamp-water-mainmenu-

158/kirtland-study-mainmenu-281 

http://www.cfrpc.org/JLUS-AvonParkAFR/
http://webgis.co.okaloosa.fl.us/jlus/index.php/jlus.html
http://www.kingscog.org/jlushome.html
http://www.mrcog-nm.gov/land-aamp-water-mainmenu-158/kirtland-study-mainmenu-281
http://www.mrcog-nm.gov/land-aamp-water-mainmenu-158/kirtland-study-mainmenu-281


Lesson Learned 

Organization and Documentation are the keys 
to completing  a project of this scope on time 

and on budget 
 
§ Archive Input Data 
§ Document Geoprocess Steps 
§ Use consistent nomenclature 
§ Delete Unsuccessful Geoprocess results 
§ Easy File Naming System 
§ Processing Power! 

 
 

 



Questions/Comments 

Alex Montalvo | GIS Senior Analyst  
Tetra Tech 

alex.montalvo@tetratech.com  

mailto:alex.montalvo@tetratech.com



	Joint Land Use Studies�for Military Installations� A Cooperative Effort�SOUTHEAST REGIONAL USER CONFERENCE – MAY 2, 2012 
	Overview
	What is a Joint Land Use Study?
	Primary Concerns
	Training Incidents
	Slide Number 6
	JLUS Jurisdictions
	What is the GIS Role in JLUS?
	GIS Assets?
	Important GIS Considerations�
	Data Collection
	Analysis – Eglin AFB
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Analysis – Avon Park AFR
	MOA
	Restricted Airspace
	Regional Airports and Airstrips
	Regional Development
	Slide Number 43
	Weapons Safety Zones Existing
	Slide Number 45
	Aircraft Noise1
	Aircraft Noise2
	Blast Noise
	Blast Noise
	Conservation Data Sources
	MOA Conservation
	Conservation Data Sources
	MOA Nature Conservancy
	Example Maps – City of Avon Park
	Avon Park FLU Map
	Avon Park JLUS Map
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Cooperation and Public Involvement
	Plan of Action
	Eglin Joint Land Use Study (JLUS)�Policy Committee Meeting
	Slide Number 68
	Military Impacts on Civilian Land, Facilities, & Citizens
	Civilian Impacts on Military Operations�
	Slide Number 71
	Recommendations�
	Recommendations Continued�
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79

