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DEPARTMENT OF THE AIR FORCES
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON DC

MEMORANDUM FOR ALMAJCOM/CE 04 KOV 2603
ANG/CE
HQ USAFA/CE

11 CES/CC
SUBJECT: Installation Visualization Tool (IVT)

Request you and your command’s base civil engineers support in providing the
information necessary to operate the IVT, which will be used to improve the BRAC 2005
analysis process. This tool is a consistent subset of Strategic GeoBase, and is also the DoD
standard geospatial visualization tool for BRAC 2005. Attachment 1 is the OSD-approved
Quality Assurance Plan (QAP), which details the IVT metadata collection and certification
process. Attachment 2 is a list of installations and ranges selected to have geospatial data and
metadata collected and submitted. To meet the BRAC 2005 timelines, request your installation’s
input by 28 Feb 04.

We envision that the IVT will provide the AF BRAC 2005 process an additional means
of viewing installation data in a consistent fashion. It provides a complimentary geospatial
supplement to the deliberative BRAC 2005 process. Should the IVT conflict with BRAC
capacity data, the BRAC certified data will prevail as the definitive answer. However, we should
strive to ensure the best possible agreement between BRAC questionnaire data responses and
their related [VT geospatial visual equivalence.

You and your installation engineering staffs may use the Air Force Strategic GeoBase
programmed resources to support this IVT information gathering and data submission. Our POC
for the IVT is Mr. Timothy Homan, DSN 222-5526 or Timothy.Homan@ Pentagon.af.mil.

THLEEN 1. FER@USON, P.E. MICHAEL A. AIMONE, P.E.
The Deputy Civil Engineer Deputy Assistant Secretary
DCS/Installations & Logistics (Basing & Infrastructure Analysis)
Attachments:

1. QAP

2. List of Installations and Ranges

cc:
ALMAJCOM/XP
AFAA/FSS
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Executive Summary

The Installation Visuslization Tool (IVT) Quality Assurance Plan (QATD) defines geospatial data and
metadata content specifications, data handling g | and validati hodology for IVT 1o

ppl Base Realig and Closure {BRAC) 2005 analysis, This QAI" is consistent with the 1V
Charter approved by the IVT Integrated Process Team (IPT).

The IVT Technical Working Group (TWG) developed the QAP with support from misston knowledge
{subject matter) experts within the Services and with oversight from the BRAC Joint Audit Planning
Group and the IVT IPT,

IVT provides the BRAC 2005 process # means of viewing imagery and geospalial data in a consistent
fashion for all installations meeting BRAC 2005 threshold criterion.  Each Service will define and
publish a unique plan and procedure for using [VT during their BRAC 2005 process. IVT will provide the
ability to visualize the installation and as ted range pl using an overhead (satellite) image of
each installation or activity meeting BRAC Section 2687 threshold I critena, install range
boundary, and significant “exclusion zone” critenia depicting areas of the istallation or range not
available to accept realigned missions from closed installations, Each criterion is depicted on a map
averlay layer.

The IVT QAP provides specifications and minimum standards for IVT data and metadata to be delivered
1o the OSD IVT Office. The QAP also provides guidance for the Services to identify acceptable IVT data
sources and to perform quality assurance and quality control (QA/QC) before submittal to the OSD IV
Office Internal controls and chain-of-custody necessary for handling and releasing of IVT data and
metadata are also outlined in the QAP

During the BRAC 2005 process, the Services will provide certified responses to HRAC data call
questions. Several BRAC data call questions directly address constraints 1o realignment and request
information on constraint factors visualived in IVT, In these cases, the centified responses should be
developed using the same sources used for the IVT pictures. Should IVT conflict with the BRAC dista
call, in all cases, the BRAC data call will prevail as the definitive answer.
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1.0 Purpose

This Quality Assurance Plan (QAP) defines data and metadata content specifications, data handling and
certification procedures, and validan thodolugy for the Installation Visualization Tool (IVT) 1o
! Base Real and Closure (BRAC) 2005 analysis.

IVT capabilities are being established to Turther the objectives set forth in the 15 Nov 02 Seeretary of

Defense Memorandum, Transformation Through Base Realignment and Closure. In particular, the
Secretury stated.

“A primary objective of BRAC 2005, in addition to realigning our base structure 1o meet
our post-Cold War force structure, is 1o examine and implement opportunities for greater
joint activity. Prior BRAC analyses considered all functions on a service-hy-service basis
and, therefore, did not result in the joint examination of functions that cross Services.
While some unique funclions may exist, those funclions that are common across the
Services must be analyzed on a joint basis.”

IVT will provide the BRAC 2005 process additional means of viewing installation data in a consistent

fashion for all installations mecting BRAC Section 2687 threshold manpower criteria. Each Service will

define and publish a unique plan and procedure for using IVT during their analytical process. The
lidated BRAC questi i r}aln 15 always the overriding data source. IVT simply provides a

compli ¥ geospatial supp 1o deliberative data and a starting point for further analysis,

2.0 Authority

The Undersecretary of Defense for Acquisition, Technology, and Logistics (USD/AT&L) released the
Transformation through Hase Realignment and Closure (HRAC 2005) Policy Memarandum One  Policy,
Respansibilities, and Procedures (“BRAC Policy Memo No. One”) on 16 Apr 03. Guidance in BRAC
Policy Memo No. One applies 10 the Military Departments and Defense Agencies (Dol) Components)
and JCSGs in developing the Secretury of Defense’s base realignment and closure recommendations for
submission (o the BRAC 2005 Commission for i1s review.

HRAC Policy Memo No. One identifies IVT as a capability 1o enh the Depariment’s overall ability 1o
manage its infrastructure that shall be used as a ool during the BRAC 2005 process. The BRAC
Infrastruciure Steering Group (1SG) has developed requirements for use of IVT through an Integrated
Process Team (IPT) established by USD (AT&L). This IPT comprised of the OS1 Director and
Mnhmry I)epmmnm Deputy Assistant Secretaries for BRAC  has directed that IVT will be used as an

i ion capability 1o ! BRAC capacity analysis and realignment planning

decisions
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3.0 Applicability

Services will provide IVT data for Dol owned and leased installations, sites, or facilities! to which Title
10 USC Section 2687 applies. Secuion 2687 (referred 1o herein as “BRAC Section 2687 threshold
manpower eriteria”) applics to the closure of any military installation where 300 or more direct hire
permanent civilians are authorized to be employed. Title 10 USC Section 2687 defines a “military
installation™ as

Any base, camp, post, station, yard, center, homeport for facility for any ship, or other
activity under the jurisdiction of the Department of Defense, including any leased facility,
which is located within any of the United States, the District of Columbia, the
Commonwealth of Puerto Rico, American Samoa, the Virgin Islands, or Guam. Such
lerm does not apply 1o any facility used primarily for civil works, rivers and harbors,
projects, or flood control projects.

Section 2687 also applies to the realignment of any military installation ai which 300 or more Dol) direct
hire permanent civilians are authorized 1o be employed il the realignment will result in the reduction by
more than 1000, or by more than 50 percent, in the number of Dol direct hire permanent civilians
authorized 10 be employed at that installation.

Services may elect, al the discretion of their respective BRAC offices, 1o exclude leased facil

BRAC Section 2687 threshold manpower criteria from 1VT in the event those employees are located
within leased space in an office building for other uses (e.g., U.S. Navy Engineenng Field Activity
Northeast - EFA NE - located in leased space in an office building in Philadelphia, PA). In these cases,
imagery and overlay layers lend little if any value for interpreting relevant BRAC eriteria at these sites.

4.0 Contents

The IVT QAP provides:

*  Specifications and mini dards for IVT data and metadata to be delivered by the Serviees
1o the IVT Ofice, includ specifi across all Services and identification of
Service-specific issues and onnstraml\.

*  Guidance for the Services to idenhify acceplable IVT data sources, assess validity of data sources,
and document selected data sources in IVT metadata, and perform quality assurance and quality
control (QA/QC) of data data before sub | to the IVT Office;

s Acceptance critena for IVT Office QA/QC of data and metadata received from the Services;

o Guid on sampling and validating the positional and content y of randomly selected

IVT data and mﬁadm by BRAC audllun, il desired, and

¥ invtarsm Dol Ingtrucion 4165 14, Degy " igry Figy g ¥ orucasing, 19 Aug 07, defines
“instaliation” as & single &0 (8g. F'mlw)ornmﬂoolmwmoromnq Ftamnm-mmmdmmm

Housng as a subord nate sde) lor the purposes of invenlory control. DoDI 4165 14 dalines » "sile” a5 & conliguous
gecgraphic atea owned or lsased by & Mitary Department
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* Internal control plan (ICP) for the handling and releasibility of IVT dita and metadata;

5.0 IVT Data Requirements

5.1 Data Content
IVT will provide the ability to visualize the instatlation and as&oﬂaled range complexes using an
overhudtsltellll:j umage of each reservation, [ range boundary, and significant “exclusion
vone” criteria depicling areas of the Hanon or range not available to accept | from
closed installations, Each eriteria is portrayed on a map everluy layer:

IVT imagery:

e l-meter resolution imagery for install or Hation ¢ | areas;

*  S-meter resolution imagery for range complexes;

IVT overlay layers:

* Installation boundaries;

*  Range complex boundaries,

The following “exclusion sone” layers will be provided for each installation and associated range
complex shown in IVT, where applicable:

*  Nose =65 decibels (=60 decibels in Calif; )

o Clear Zones and Aceident Potential Zones;

o Explosive Safely Quantity Distance (ESQD) arcs;

*  |00-year Moodplains; and

= Wellands.

Detailed specifications and guidance are provided for cach IVT data layer in Section 7. Figure 5-1
illustrates an example of VT overlay layers for a Dol installation:

Wd-uk—,
¥

100-Yeuar Floodplains

Noise Conlours
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Figure 3-2 illustrates the relationship b and range geographies. For US Army and
several US Marine Corps reservations, ranges are located within the installation boundary itself. Non-
range (cantonment) areas will be visualized using |-meter resolution i imagery. us All Force and US Navy

P

air-to-surface ranges are typically geogray y sep from the

Cantonmant Areas Ranges

\_ 7

Range Complex
Instadation Boundary ——
Nellis AFB, NV Ft Hood, TX
Figure 52 and Range Compl

5.2 Geographic Extent

IVT data will extend beyond the installation or range cmnpl:l boundary 1o enable understanding of the
impact of military operations on the sur ding ¢ ies, and to visualive communily encroachment
on military reservations:

«  l-meter and S-meter imagery  Will extend one mile beyond the funhcsl extent of the
llation or range complex boundary, noise accident | zones, or explosive

safely quantity distance arcs as defined in Section 7.1.2.1 and shown in Figure 5-3;

= IVT overlay luyers depicting military operations - Noise contours, accident potential zones,
and explosive safety quantity distance arcs will be mapped to their fullest extent beyond the
installation boundary, and will not be artificially “broken™ (split) a1 the installation boundary;

* IVT overlay Ilyers depicting environmental tonstrlil'll! 100-year Noodplains and wetlands
will be mapped at & mini within the Il Jary. Services may, at the discretion of
the Service BRAC office, elect to depict wetlands and floodplains up 10 one mile beyond the
installation boundary at their discretion. In the event that wetlands and Noodplains extend beyond
the installation boundary, and different sources are used for the wetlands and floodplains on- and
ofl hase those polygons may be split at the installation boundary 1o separate those

ds/Noodplains inside the 1l propeny from those outside the boundary.
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ol Contours

E£5QD Arcs ———— —4 ‘9? '\
N,
' N
nu::::nm /"I 2
L
Figure 53 IVT Data Geographic Extent
5.3 Data Organization - SDSFIE
IVT overlay luyers will be organized using the Amerncan National Standards Instiute (ANSI) National

(‘ommillu' for Inl'crmalinn Technoingy Standard (M‘I'I‘S) 3‘1 also l:nown 2 Ihe ‘ipallul Data 'il.and.urds

geospatial data ccnh.'nl slnnduﬂl lleﬂ[,ncd for use \wlh pr:dumlmlnl mmlrlcrcml ofl- lhe shelf (¢ l'}'l S)
geographic information system ((G15) and computer-aided drafling and design (CADD) software. All
Services organize their installation geospatial data as per Service Policy:

* US Air Force 7 Oct 02 AF/IL USAF Geollase Policy Memao,
« LS Arm) 16 Oct 01 IMIM MD U\R 2 IU—EI}) Jala ‘\lmﬂrgs for C nﬂ puter A'!kd Drafling and

e US Navy - 8 Dec 99 HQ Naval Faciliti ineering i Interim Policy Guidance for
CADD, GIS, and Related Technologies and 2 Nov 99 SECNAV DaoN Policy on Digital Logistics

Technical Data:

*  US Marine Corps - 15 Apr 03 HQ USMC Guidance Regarding Implementation of Geospatial
Information Systems (G1S) and Related Technologies for Installation Management.

The SDSFIE provides a standard RDBMS data model defining:

*  Map Layer/Table names - Each SDSFIE table corresponds to & map layer. Real-world
phenomena are logically grouped by the SDSFIE into entity sens, Turther elassified into enrity
elusses, and then organized into catity fipes - cach entity type being associated with a single map
layer:

¢ Table attributes - Information describing map features, including column numes, order, duty
type (character, numernic), and column width;

*  Attribute domains - Listing valid attribute values for any given attribute column;
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*  Relationships - Relationships b SDSFIE tables and between tables and relevant attribute
domains.
The SDSFIE are developed and maintamed by the CADIDVGIS Technology Center for Facilities,
Infy ture, and Envi located in the U.S. Army Engincer Research and Development Center's

Information Technology Laboratory in Vickshurg, MS. The SDSFIE are developed in a colluborative
fashion with inpul from Dol Services and other Federal organizations.

IVT overlay layers will utilize SDSFIE table names, atiributes, and attribute (valid value) domains, Fach
IVT 1able (overlay luyer) will contain the full suite of SDSFIE atiribute fields, 1o meet the "basic level” of
compliance as per 23 Oc1 02 pl policy established by the CADD-GIS Technology Center.
However, only a small number of attribute ficlds will be populsted in IVT, Specifi it that are 1o

be provided for IVT are defined in Section 7. The IVT Office will provide empty templates of each IVT
overlay layer, contuining the full suite of SDSFIE aunbutes, for use by the Services. The full suite of
altribute fields, including field definitions, field order, elc. can be viewed using the SDSFII Hrowser,
downloadable from the CADD-GIS Technology Center web site at

piips sk wes anny il progducts TSSDS-TSEMS tasds Dl

5.4 Metadata - FGDC CSDGM
IVT data  imagery and overlay layers - will be d nted using lara, org | by the Federal
Geographic Data Committee ll‘(ul)( J(omrnl Jards for D:glll! CGieospatial Metad. (( HerM} as
per Executive Order 12906, Coording i 5 i i
Mmmmu 1 Apr ‘44 and ()fﬁcc of Mnnabcm:nl and HudgC1. (()MI)] ( ucular A lf-

i i, 3 Jul 01,

The CSDGM provide a common set of terminology and definitions for the documentation of digital
geospatial data. Metadata are a critical element of the IVT; metadata accompany each IVT data layer and
describe the data source, lineage, accuracy, contents, data qualily, organization, spatial refe e, und
distribution constraints. The CSDGM is vendor-neutral and metadata organized by the CSDGM can be
developed and maintained using any number of COTS and government-developed products.,

The CSDGM classifies 1 | as " Jatory™, * datory if applicable” (i.e.. the meladats
element musl be included il the data set exhibits the dcﬁncd characteristic), and “optional™. IVT will be
d usmg data el classified as datory and datory-if-applicable, and will
ulilize dard values as defined in Appendix B and Section 7.

Appendix H defines | for all IV layers, and IVT layer-specific metadata
requirements in addition to those defined in Appendin B are defined in Section 7.

More information on the CSDGM can be found a1

5.5 Delivery Format
5.5.1 Imagery

1-meter and 5-meter resolulion images are being acquired centrally by the IV T Office us deseribed in
Section 7.1. Imagery files {one sel of imagery for each Dol installation or facility meeting the Section
2687 threshold iterion) will be delivered to the IVT Office as uncompressed binary files in
GeoTIFF formal, lhe IVT Office may in turn compress the image files and save in allemate formals

31 Ocroeer 2003
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(such as MrS1D) to reduce file size and improve performance on lard Dol T rh

Should the imagery be compressed, compression will be pcrl‘armd such that imagery resolution is not
compromised and no horizomal (positional) eror is )

Each imagery file will be accompanied by a metadata file, formatted as per metadata requirements
defined in Section 5.4, describing its properties, content, lineage, sccuracy, source, ete, The IV Office
will lly develop imagery

Imagery certification procedures are described in Section 7.1.4.

5.5.2 IVT Overlay Layers

IVT overlay layers will be delivered to the IVT Office g the following specifications. Overlay layer
files shall be delivered on an installation-by-installation basis {e B, one wclhmd file for It Belvoir, VA,
another wetland file for Fu AP, Hill, VA, e1c.), nur as a single data set d i multiple installati

Service IVT Offices may elect 1o acquire additional attribution heyand that required for IVT from i1s
installations. However, these attributes will be removed from the data 10 be submitted 1o the IV T Office.

Geographic Model: Vector data; each feature depicted in IVT represented as a complete,
closed polygon with no “gaps™ in the polygon boundary.

File Type: ESRI shapefile 2
Each shapefile is compnsed of the following comp all of which

must be delivered to the IVT Office:

{Mename} SHP - Main shape file containing feature geometry;
{Mlename}. SHX - Index file,

{filename}.DBF - Atnbute 1able;

{filename]. PRI Projection file containing coordinate infonmation,

File Name: File names will be defined by SDSFLE entity fype naming convenlions
and must be one of the following valid values:
INSTALLATION_AREA - Installation boundaries

MILITARY RANGE_AREA  Range complex boundaries
NOISE_ZONE_AREA - Noise contours
AIR_ACCIDENT_ZONE_AREA - Clear Zones and Accident
potential zones
MILITARY_QUANTITY_DISTANCE_ARC_AREA  Explosive
safety quantity distance arcs

FLOOD_ZONE_AREA - [00-year floodplains
WETLAND_AREA - Wetlands

Geospatial Registration: Each shapefile must contain a projection file (*.PRJ) defining;

Map Projection: | Universal Transverse Mercator (UTM), UTM Zone dependent on
location of the Dob) installation/facility

? | dada format by E Systoms Institute, Inc (ESRI)
ESRI s -luanq mdwtscsmnmwnummm the majonty of in COTS products for
and J m-uel:mmwnnmuuwm-luucuwwmmwm

TIapgng
and viewed In a vanety of COTS GlSJ\'nIDD-‘B products from numaerous vendors as ESAI has pubkshed the shapefile data model in
the pubbc domasn
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Datum: | World Geodetic System of 1984 (WGS 84), Geodetic Reference
System 1980 (GRSKO) spheroid

Map Units: | Meters
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Attribution: | IVT shapefiles will be delivered with attribute fields, field definiti

and field order defined by the SDSFIE, with several custom fields m-
per Section 7. All SDSFIE fields will remain in the IVT shapefile
attnibule tables. Section 7 defines specific atnbute 1able structure and
the attribute ficlds that must be populated for each IVT overlay layer,
All other SDSFIE sttribute fields will remain empty upon delivery to
the OSD IVT Office

The IVT overlay layer attribute tbles may contain addition ficlds
created by the GIS/mapping software used for data management.
Services should remove these fields where possible.

Any fields added and ined by the GIS/mapy fiware to store
fealure arca (c.g., ‘SHAPE_AREA" in ESRI ArcGlS) should cither be
removed or lefl blank; IVT ovcrlay layers shull not include feature arca
as an atiribute.

M Metad, ganized by the FGDC CSDOGM, in XML format (preferred)
or SGML. format (altemative), named in the following fashion 1o be
compatible with ESRI ArcGIS software used by the OSD IVT Office:
[filename].SHP. XML - Metadata, in extensible markup language
[flename) . SHP.SGML - Metadata, in standard generalized markup
language

The provided metadata file must be compatible with ESRI ArcCalalog
metadata import tools.

6.0 IVT Data Collection Guidelines

IVT overlay layers will be provided 1o the OSID IVT Office for each installation meeting the BRAC
Section 2687 threshold manpower eriterion. IVT overlay layers must be compliant with specification
defined in Sections 6 and 7 upon dcln.cry Ia Ihc OSD VT Office. IVT overlay layers and metadata will
be presented to the base-level y for to ucknowledge the sources used for cach
IVT overlay layer, metadata for each layer, and lhc plcluﬂ: being shared with the IVT Office. Upon
signature by the base-level command authority, IVT data content will be delivered as-is with no
subsequent modification

Prior 1o submitting IVT daia layers 1o the base-level command suthority for sig mission knowled,
experts (subject-matier experts) within the services will identify the best availuble data source(s) for I.iﬂ'.‘h
IVT layer. Valid sources may be currently available in digital electronic format or in hardcopy/paper
format. Data portrayed in hurdcopy format or in tabular format must be converted 1o geographic features
for inclusion in IV1.
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6.1 Relationship Between IVT and Certified BRAC Data

During the BRAC 2005 process, seven Joint Cross-Service Groups and the Military Departments will
develop questions 1o be used in capacity, military value, and scenario-specific realignment analyses. ‘T he
questions will be released 1o the Services in a series of BRAC data calls. The Services and Defense
Agencies will provide centified responses 1o all guestions in 1 with their resy ¢ mtermal
control plans.

Several questions may dircctly address constraints o realignment and may reguest information on
constraint factors visualized in IVT (e.g., total area of weilands, total arca impacted by noise, or total area
of floodpl elc. atan Il g BRAC Section 2687 threshold manpower criterion), The
IVT data collection pracess must seek 1o ensure accurate visual imerpretation of certified BRAC data.

The same source(s) should be selected, where possible, 10 ensure equivalency b the pictonal
representation in IV and the certified BRAC data. IVT duta sources should be selected by mission
knowledge experts within each Service ruther than by the Service IVT coordinators. In this fashion the
Dol) is assured that the IVT picture | conditions at each Iation in a fashion consistent with
certificd BRAC data responses,

However, recognizing propagation of emor as d with converting sources o digital geospatial data
and, in some cases, different sources being used 1o respond 1o BRAC questions and to develop IVT
pictures, there is no requirement that the pictorial rej ion of realig traint faclors exactly
match the certified responses from the Services.

Recommended procedures for BRAC auditors 10 compare certified HRAC responses with the
comesponding IVT pictures, for the purposes of validating the VT data collection process, are provided
in Section 8.2.8

6.2 Data Source Identification

Selection of sources for IV data should be performed by relevant mission knowledge experts at the
installation or elsewhere within the Service, 1o ensure equivalency between pictorial representations in
IVT and certified BRAC responses as described in Section 6,1,

Sources for each IV overlay luyer should meet the following criteria (the same criteria may apply (o
source selection in response to relevant HRAC data call questions):

®  Musi be authonized for release to the IVT Office by the base-level 1 authonty. These
sources may or may not be currently in the public domam and must be unclassified;

*  Should be one of the valid sources identified in Sections 7.2.4, 7.3.4, 7.4.4,7.54, 7.6.4, 7.7.4, and
7.8.4, Valid Sources, herein. IT none of the listed sources are available or appropriate, other
sources may be used, and in these cases, noted in the IVT metadata as described below;

= Should be the most current source avinlable up to 30 Sep 03;

= Should portray relevant conditions at the ghest horizontal positional accuracy possible and
should poriray a complete representation of relevant conditions for a given IVT overlay layer at
the nstallation;,

*  May be currently in either hardcopy/paper or digital formar;
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* Should be georeferenced (i.c., reg) d to a known ¢ system and projection). Sources
that are not registered 1o a known coordinale system may be used if they can be georeferenced
(see Section 6.7);

s

*  May currently portray relevant phenomena and objects in geospatial/map format, or may poriray
relevant data that can be converted 1o a geospatial/map format;

* l.ocal data sources {i.e., generated at the installation) should be considered before
nationwide/Federal and/or statewide data sources, Consider state and Federal data sources when
no viable local data sources are available;

= Mission knowledge experts i the installations and Services are responsible for identifying the
mos! appropriate sources, with support from military depanment IVT coordinators and base-level
GlS/mapping POCs.

IVT coordinators amongst the Services, in coordination with installation-leve! mapping POCs and
mission knowledge experts, should balance all of the above crileria to identify the most appropriate data
source for each IVT overlay layer.

Multiple sources may be identified and used as necessary 1o develop any given IVT overlay layer. In
these cases CSDGM metadata element 2.5, Source Citation, shall be repeated as many limes as necessary
1o record each source as described in Appendix B.

In the event that a source other than the most-preferred source is selected for an IVT data sel {as per
Sections 7.2.4.1,7.3.4.1,744.1,754.1,7.64.1, 7.74.1, and T.8.4.1), und more preferred sources were
availahle, a short description justifying the selection of the lesser-preferred source shall be provided in
CSDGM metadata element 2.5.1.1 {Source Citation 8.9, Other Citation Information) as described in
Appendix 1.

6.3 Time Period of Source Data Content

IVT will use the best available sources to poriray conditions at installations up to, but not later than, 30
Sep 03. Should the best available sources, as defined in Section 6.2, show conditions prior 1o 30 Sep 03,
these sources may be selected. This cutofT date matches the delivery dates for certified responses to
BRAC data calls, thereby reducing potential for visual mismatches with certified BRAC data.

The time period of the content depicted on selected 1VT source materials will be recorded in CSDGM
metadata element 1.3.

6.4 Positional Accuracy

Information depicted in IVT overlay layers (such as i Jaries, wetlands, ESQD arcs, eic.)
should be mapped to the highest horizontal positional accuracy possible, given limitations of available
sources for each VT overlay layer, such that coordinate locati 1on the IVT map display are
as close as possible to their true locations on the ground. Vertical accuracy is not applicable (o IVT
overlay layers and will not be considered further.

Horizontal positional accuracy, if known, should be reported for cach 1VT data set. Horizontal positional
accuracy should be reported in one of the following fashions in the associsted metadata file in CSDGM
metadata element 2.4.1.1:
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*  Circular error statement as per FGIDC STD 007.3-1998, National Standards for Spatial Data
Accuracy (NSSDA) Section 3.2.3;

*  Meeting National Map Accuracy Standards (NMAS) at a given printed map scale;

* “Referenced to {IVT image or other overlay layer name}™ i the data set was created using
“heads-up™ digitizing techni as deseribed in Section 6.6; or

*  “Unknown™ il the map scale or accuracy of the IV dala source is unknown.

Methodologies for reporting horizontal accuracy are summarized in Section 6.4.3,

6.4.1 Positional Accuracy Thresholds for IVT Imagery

IVT images - both I-meter and 5-meter resolution - are provided at known and stated horizontal
positional accuracies. [-meter (installation) imagery files are provided at 4-meter CE9D; i.c., 90% of all
points on l-meter resolution IVT imagery fall within 4 meters of their true ground location. S-meter
(range complex) imagery files are provided at 25-meter CE90 resolution; i.e. 90°% of all points on S-meter
resolution IVT imagery fall within 25 meters of their true ground location. IVT imagery resolution and
accuracy, and cenification thereof, are further described in Section 7.1.4.

6.4.2 Positional Accuracy Thresholds for IVT Overlay Layers

No mini horizontal p y is set for IVT data; IVT dala sets will not be rejected by the
IVT Office due 1o low horizontal positional accuracy as long as the most accurale source way wsed for
that given IVT data set.

Horizontal positional accuracy will likely vary for each IVT overlay layer at any given Dol) installation,
given variability in existing sources for each layer. Ala minimum, IVT overlay layers should represent
phenomena and objects as close to their true ground position as possible and should correspond visually
with the I-meter and S-meter IVT imagery provided for cach Dol installation or facility.

6.4.3 Reporting IVT Content Positional Accuracy

Executive Order 12906, Coordinating Geographic Data A
Data Infrastructure (NS1I), 11 Apr 94 states that “Federal ing geospatial
data ... shall ensure .. that data will be collected and reported in a manner that meets all relevant
standards adopted through the FGDC process.” There are several methodologics to report and test
horizontal positional accuracy of geospatial data  the most applicable methodology is determined by the
data collection and compilation methodology.

collecting or pr

The stated accuracy of a hardcopy/paper source map, if known, will be recorded in CSDGM metadata
clement 4.2.1.1.

6.4.3.1 National Standards for Spatial Data Accuracy (NSSDA)

FGDC Standard 007.1-1998, NSSDA, states, “horizontal accuracy shall be reporied as the radius of a
cirele of uncertainty, such that the true or theoretical location of the point falls within that circle of
uncertainty N-percent of the time"” and that “magnitude of the displ of a feature’s recorded
harizontal position in a digital data set from ils true or more accurate position, as measured radially and
not resolved into absolute x, y coordi values.”
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Positional accuracy reported at the 90% confidence level means that 90% of positional accuracies would
be equal to or smaller than the reported accuracy value. The reported accuracy value is the cumulative
result of all uncertainties, including those introduced by loca! project control coordinates, field
topographic surveys, photogrammetric compilation, or final extraction of ground coordinate values in the
spatial data. Positional accuracy is typically reported using the following “circular error” notation:

Source data compiled to meet {meters, feer) horizontal accuracy at 90% confidence level

IVT data tested to meet (meters, feet) horizontal accuracy at 90% confidence level

For example, IVT |-meter imagery are reported as tested 1o meet 4-meter horizontal accuracy at the 90%
confidence interval {i.e. 90% of all tested points on the digital image fall within 4 meters of their true
ground location) - reported as “4m CE 90"

6.4.3.2 National Map Accuracy Standards (NMAS)

The NMAS (U.S. Bureau of Budget, 1947) are used to report the accuracy of manually drafied and/or
hardcopy maps. In the event the only source for an IVT layer is a hardeopy map, and that map has a stated
accuracy, this accuracy will likely be reported as per NMAS notation:

Meets National Map Accuracy Standards at scale

NMAS states that 90% of the well-defined points that are tested must fall within a specified tolerance. For
map scales larger than 1:20,000, the NMAS horizontal tolerance is [/30 inch, measured at publication
scale, and for map scales of 1:20,000 or smaller, the NMAS horivontal tolerance is 1/50 inch, measured at
publication scale

6.5 Content Accuracy

Information depicted in IVT overlay layers should be represented to the most accurate exient possible
given available sources and delineation or ¢ ication methodologies; polygons (areas) in IVT overlay

layers rep real-world ph to their true geographic extent on the ground. High content
accuracy within IVT will ensure consistency with responses 1o BRAC data call questionnaires and will
lend validity to Dol) base realig and closure rec d However, validating IVT content as

“accurate” may prove difficult.

Spatial data may be divided inlo several major data 1ypes, each requiring different methods to specify
content accuracys:
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Categorical | Categories without any implied numerical value or Installation and range
ordering: values indicale a type or class of conditi lex boundaries, ESQD
Examples include land cover types, zoning calegories, m:“z APZs, wetlands, and
and political jurisdictions. floodplains

Ordinal Conlains properties of interval and categorical data
types; essentially categorical data for which there is
some implied ordering of the calegories. An example
would be "binning™ elevation data into classes:

Noise zones

Class 1 - 0o 5 meters
Class 2 > 5 10 10 meters
Class 3 = 10 meters

Type Description IVT Overlay Layer
Applicability
Interval Numeric values in which the difference or interval
between values has physical meaning. There are an N/A

infinite number of potential values between any two
interval data points, thereby enabling continuous
interpolation technigues to “fill in" spaces between
known data points. Examples include terrain

, slope, temg gradient, ete.

3 Sobal, Bruce and Payman, Linda Methods to Specify the Accuracy of Categoncal Spatal Data. U S Army Corps of Enginears,
Engineer Research and Development Center Environmaental Laboratory 2000
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IVT overlay layers poriray categorical content - fundamentally categorizing data as “in” or "oul” of a
given [VT exclusion zone (wetland, floodplain, accident potential zone, ete.). Figure 6-1 illustrates the
geographic distribution of 1VT categorical data al a given Dol) installation; shaded areas are “exclusion
zones” limiling realignmenl polential as these areas lie within accident potential zones, lear zones around
weapons storage areas, wetlands, or the 100-year floodplain:

Figure 6-1 IVT Categ Data Portraying E: ion Zones Limiting Realignment Potential

Standards for map accuracy focus primarily on positional accuracy; litlle research and few scientif
methodologies exist to state and assess the accuracy of geospatial dala categorical content. However, [VT
will be used to supplement BRAC analysis, not for n_._s:._v:. itself: the picture providing a potential
starting point and insight to help determine missi hallenges. Therefore the intended use of

IVT mitigates the requirement for a rigorous content mnn_._n.rv. assessment methodology.

Several methodologies do exist and have been documented by the U.S. Army Corps of Engineers
(USACE) Engincer Rescarch and Development Center (ERDC) enabling the assessment of accuracy of
categorical conlent {i.¢., any given polygon has been assigned the correct category). However, as IVT will
portray simple binary calegories; “in™ or “out” of an exclusion area, applicability of these methodologies
is limited.

Of greater relevance 1o IVT is the horizontal positional accuracy of polygon boundaries (e.g.. installation
boundary, edge of floodplain, APZ area, ESQID arcs around weapons storage areas, clc.). Assessing the
accuracy of polygon boundaries is directly di lent on the source d and methodology used
la derive those boundaries. Therefore recording sources for each IVT overlay layer is critical; any attempt
lo assess the accuracy of polygonal boundaries within IVT is directly dependent on the auditor or
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reviewer's ability to trace back 1o the source and 1o investigate the methodology applied during feature
delineation. Valid sources are those thal have been rn:o.‘zﬁ_ E.__:U _._..E:an_o_or.ov approved by the

Federal government, by the Dol), or by the appropriate discip y.

6.5.1 Ground Truthing and Error Matrices

One method 10 assess categorical content accuracy may be of value 1o the IVT data validation process,
ground truthing and recording results in error matrices. The process for assessing the content accuracy of
a map or data layer is 1o conduct a random spot check, or “ground truthing”. The objective of ground
truthing is 1o visit a statistically significant number of random locations and delermine if the condition on
the ground at that location matches the calegory assigned to the polygon covering that same location on
the map or data layer. The results of the ground truthing effort are recorded in an error matrix.

Figure 6-2 illustrates two error matrices; one for hypothetical land cover categories and one for the IV
wetland layer. Rows represent values as determined on the ground, and columns represent the values
represented at the corresponding location on the map or data layer:

0 C BA BE To N OUT Totel
D) ss 4 22 | 24 | 118 | Land Cover Categones i‘m Wetland Cmegoner
c N O = Deciduous out| 10w Weinawessnd
Ba | .. € = Conderons Total | 4238 | 80 | OUT = Outwde wetlend
- BA = Barren
Total 58 = Scrub
Figura 6-2 Error Matrices Rep ing Ground Truth Results

Elements along the main diagonal (shaded) represent correctly classified locations and all other values
represent a mismalch between the value determined on the ground and the value of the corresponding
location on the map or data layer. In the hypothetical land use on the lefl, the overall accuracy
is 74% (321 along the shaded main diagonal divided by 434 total sampling points). In the IVT wetland
example on the right, the overall y is B4% (67 ly classified points divided by a 80 total
ground truth sample points). This metric indicates the overall quality of a classification effort, yel does
not provide an assessment of the accuracy of boundary delineations, as stated above,

Error matrices and ground truthing are well suited to real-world phenomena that are observable on the
ground. OF all IVT overlay layers only wetlands are discernable on the ground, and only then by qualified
wetlands biologists, Other IVT overlay layers depict derived data that cannot be observed (“seen”) on the
ground {e.g., noise zones, APZs, EDQD arcs, Noodplains) and therefore ground truthing and error
matrices cannot be used (o assess content accuracy. BRAC auditors may utilive error matrices 1o validate
wetlands data as part of the IVT validation process defined in Section 8.2.8.

6.6 Converting Hardcopy (Paper) Sources to Digital Geospatial
Data

In some cases the most appropriaie source for IVT data is a hardcopy/paper map. In these cases the
content portrayed on .__.=, ‘map must be na_._:._._na_ to digital peospatial data and must be georeferenced to
known real-world and p ion. It is generally recognized that conversion of geospatial data
from hardcopy/paper maps 1o digital mgm_.r.:n_ data typically introduces some amount of positional error.
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While the exact amount of error can be difficult to quantify, it is important thal the map scale of the
hardcopy/paper source map and the fact that the selected source was a hardcopy/paper map be noted in
IVT metadata. Recording this information facilitates understanding the map scale (and in turm the
associated positional accuracy) of the selected source and indicates that some additional positional error
may have been introduced through the conversion 1o digital format. To that extent, the format {media) of
the selected IVT source materials will be recorded in CSDGM metadata element 2.5.1.1 and the stated
map scale of the selected source will be recorded in CSDGM metadata element 2.4.1.1 as described in
Section 6.4.

A general formula can be used to understand the potential sources of error propagated through conversion
to digital format?:
Propagation of Error = o'+ a’g+ o’

where:
o = Boundary Interpretation Error - Errors due to improper point selection when
interpreting boundaries during digitization. In the case of boundary interpretation error,
selected points are on actually on the defined boundary, so no new horizontal error
associated with the selected points, but the ensemble of points does not accurately reflect
the shape of the boundary. An example would be digitizing a square-shaped polygon with
four points not al the comers of the square. This error is most relevant 1o the IVT
installation boundary and range complex boundary overlay layers as this error causes an
incorrect boundary rep H , the impact of this error is limited as IVT
does not show legal base boundary; the _uc.._:n_»a__ shown is for reference purposes only.

oy = Digitizing Error - Errors due to selection of points off the defined boundary due
o _:wo.”:a.s placement of the dig; g cursor, This error introduces horizontal

ional error. The itud related to the scale al which the boundary
? mapped and the skill of the ._..n__e__a_._.w_ (or vectorization software) performing the
digitizing. This error may apply to any IV'T layer being ¢ ricd from hard ‘paper o
tal form.

o’ = Rectification Error - Errors associated with georeferencing hardcopy/paper maps
to a known real-world coordinate system, as described in Section 6.7.

Itis not necessary to quantify or record propagation of error in IVT data, unless it is ized that
significant error may have been introduced during the conversion of hardcopy/paper maps to digital
format. If necessary, significant propagation of error may be optionally recorded in CSDGM metadata
element 4.2.1.1 at the di ion of the priate IV li . In these cases, the following
statements will be appended to CSDGM :_n_ﬁ_s_u clement 4.2.1.1, Horizontal Positional Accuracy
Report:

“Error introduced upon conversion from hardcopy to digital format.™

The method used to convert selected sources to IVT specifications defined in Section 5.5.2 should be
recorded in CSDGM metadata element 2.5.2.1. Options for converting hardeopy/paper map sources 1o
digital geospatial data include:

# Interpratad fom Baliard, Jerrol, Sobol, Bruce Guantifying Area Uncartainty in Least Tem Habital Charactenzation. U §. Amy
Corps of Engineers, Engineer Resaarch and Development Center Environmental Laboratory 2000
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* Registered digitization Hardcopy/paper map sources are placed on a digitizing 1ablet,
:.r_o_..:.a to the known real-world coordinate system shown on the paper map, and relevant
lary featl are Ily digitized (traced using a mouse cursor) by a technician. The
amount of boundary intery ion and digitizing error introduced is dependent on the skills of the
digitizing technician. The amount o?«n:_.?.:o: error introduces is mn_ﬂ?_aa on the ability of
the technician o register the hardcopy/paper map, once placed on the digitizing 1ablet, 1o the

known real-world coordinate system.

9

* Scanning and vectorization - H. py/paper map are d into digital picture
formal and specialized sofiware is used 1o fully or partially automate the tracing of relevant
boundaries to create digital geospatial data features. This option may be viable when the
hardcopy/paper source map is georel d to known real-world coordi and the boundaries
depicted are clearly discernable. Assuming the source map is accurately georeferenced and
boundaries are uno.._-En_w delineated on the source map, this option introduces litlle boundary
interpretation or digitizing error, Rectification error is added only if the map, once scanned 1o
digital picture format, is not properly registered to the known real-world coordinate system.

+ Coordinate geometry (COGO) entry - Geospalial features are created by entering geometric
information such as survey coordinales, traverses, etc. Assuming the geometric information
provided is correct, COGO entry introduces no boundary interpretation or digitizing error, and
if the survey ground control points are correctly recorded, COGO introduces no rectification
emor. COGO eniry may be a viable option for installation boundaries, as described in Section
7.2.4, and for accident potential zones with standard geometric shape as described in Section 7.5..

*  Heads-up digitization The technician re-draws __.F. conlent in .u_ ial format _..J__.._u the
hardcopy/paper map as a visual guide. This option duces ificant b y
and digitizing error and should be used only when the best mﬁ.._m_..._n selected source is :..
hardcopy/paper format, does not contain coordinate/registration information, and no other viable
sources are available.

BRAC auditors may assess the methodology used to convert sclected sources to IVT specifications, and
assessment of any significant propagation of error during thal conversion, by reviewing CSDGM
metadata elemenis 2.4.1.1, Horizontal Positional Aceuracy Report, 2.5.1.6, Source Contribution, and
2.5.2.1, Process Description, as part of the validation procedure defined in Section 8.2.8.

6.7 Georeferencing IVT Data Sources

cnea_.n:.:n_.:r or registering, geospatial dala is the process of establishing a relationship between “page
coordinates™ on a hardcopy/paper map and known :E_ an_n_ coordinates. A georeferenced
hardcopy/paper map is one that portrays detailed fi on the map, thereby enabling the
ability to convent the content shown on the map 1o digital geospatial formal in the correct, known,

di . An gistered hardcopy/paper map is one that does not provide or depict coordinate
information, thereby preventing the ability to convert content shown on the map to a known coordinate
system. Georeferenced digital geospatial data are data included in CADD or GIS files that are tied to
known real-world coordinate systems. Unregistered digital geospatial data are those that are stored in
elecironic format, but are referenced by arbitrary coordinates (1ypically printed page units, in inches or
centimelers).

AILIVT sources must be georeferenced, such that digital geospatial data in I1V'T overlay layers are
delivered in coordinale systems as defined in Section 5.5.2.
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There are two primary methods for georeferencing geospatial data, both of which introduce positional
error:

= Registering A procedure 1o register ground control points depicied on a hardcopy/paper map to
their known locations on the ground. Registering is typically performed when mounting paper
maps on a digitizing lablet to transform the features shown on the map into digital format,
Control points are typically shown on hardcopy/paper maps with corresponding coordinate
nformation provided. Control points are digitized into the digital file and then the corresponding
coordinates are entered for the control points, thereby defining the coordinate system for
remaining geospatial daia entered into the data file. Error may be introduced if the control points
are digitized i Iy or if the i coordinates are provided for the digitized control
points. The amount of error can be expressed quantitatively in tenns of Root Means Square Error
(RMSE). RMSE is a measure calculated when registering a ?_anc_daﬂu_unq map to a digitizer,
indicating the discrepancy between known point locations and their digitized locations. The lower
the RMSE, the more accurate the digitizing and the less amount of reification error is introduced.
The RMSE should be kept between 0.004 and 0.008 digitizer inches 1o ensure minimal
propagaiion of positional error5. For the purposes if IVT it is not required 1o record the RMSE
error. However, the RMSE error should be used by the IV coordi when decidi heth
or not to record significant propagation of error in CSDGM metadata element 2.4.1.1 5 described
in Section 6.6,

* Rubber sheeting - A p lure to adjust 8 d digital geospatial data to known real-
world coordinates, _A:E.n_. v_“_e.n“:.r can be performed in several different fashions, but typically
involved establishing non-uniform links b coordinates in the target CADD or GIS data file

with comresponding locations in a reference CAID or GIS data file that is registered 10 a known
coordinate system. Rubber sheeting typically introduces some amount of error 1o horizontal
positional accuracy.

7.0 IVT Data Specifications

7.1 Imagery
7.1.1 Description

IVT Overlay Layers are overlain on digital satellile imagery 1o provide a comprehensive picture of the
situation at each site. The IVT Office is acquiring all imagery centrally through the National lmagery and
Mapping Agency (NIMA) for use within IVT. Imagery files are being distributed 1o the Services for their
use beyond BRAC 2005 visualization. NIMA is paying the DoD Title 50 uplifi, "rn?.cw enabling
distribution and use of the imagery gst Dol izations. Non-Dol) organi and private
citizens are no! entitled to use of Dol)-purchased imagery under Title 50 ¢ r:.ao_.zn.m.. those organizations
may purchase the same imagery directly from the imagery vendor(s).

Imagery provided by Dol installations will not be used for BRAC 2005 visualization purposes within
IVT. BRAC Policy Memo No. One specifies that all Dol) installations must be analyzed and considered
inan equal fashion. Therefore, to ensure that all imagery is from a consistent source and meets con

5 Environmantal Systems Research Instiute (ESRI), Inc ArcGIS B 2 Documentation 2002
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specifications, the IVT Office has purchased commercial imagery to be used for BRAC visualization via
the IVT.

Twao different resolutions of imagery are being provided for IVT visualization  1-meter ground
resolution and 5-meter ground lution®. 1-meter resolution imagery is provided for US Air Force, US
Navy, and US Marine Corps installations and facilities and for cantonment areas on US Army
installations. S-meter resolution imagery is provided for US Air Force, US Navy, and US Marine Corps
aclive air-lo-surface ranges and for US Army installation maneuver and range areas. Figure 5-3 illustrates
the typical geographic extent of [-meter and S-meter imagery for Do) installations within the IV
database and the following figure illustrates features discernable in 1-meter and S-meter resolution
imagery:

1-Meter Resolution Imagery

5-Meter Resolution Imagery
Figure 7-1 1-Meter and 5-Mater Resolution Imagery

7.1.2 Imagery Specifications

IVT imagery will meet the following specifications:
I-meter ground resolution imagery:

*  Visible spectrum panchromatic and color (“pan sharpened™),

*  Orthorectified 4-meter CE-90 honzontal accuracy 7;

*  20% cloud-free or less if possible,

*  Snow frec, same-season/same-year imagery for any given installation or facility, if possible;
* Imagery acquisition date no earlier than 1 Jan 00;

s Minimum scene size 100 ki’ as per imagery vendor mini 1 purchase req

& Ground resolution {a150 known as ground sample disfance, or "GS07) is a measure of the Smallest inear separation botween two
objects that can be resolved by an imagery sensor. For example, the smalasi deteciable feature that a 1-moler sensor can deted is
1-matar in diameter in pholographs and 1-mater square in digital imagery. However, spatial (or image) rasolution has no direct
cofrelation to postional accuracy. It is a common misconcephon that that the hogher the pixel resolution, the more accurate the
image will ba. In ladl, accuracy is related lo grownd contro? and the scale of the mage, yet not the scals of the image alons Othar
image chataclanshics thal do relale directly to spatial resolution are scale, fypes of lealures thal can be extracied from the image
(typically larger than the image resslution ilsell); file size, and geographic axtant of single i

T Horizonial posibonal accuracy and repoming requiremants are descrbed in Section 5.3

31 Ocroser 2003
18

DOD INSTALLATION VISUALIZATION TOOL
QUALITY ASSURANCE PLAN
VERSION 1.0 VT

S-meter ground resolution imagery

*  Visible spectrum color;

*  Orthorectified 25-meter CE-90 horizontal accuracy;

*  20% cloud-free or less if possible;

*  Snow free, same-season/same-year imagery for any given installation or facility, if possible;
= Imagery acquisition date no earlier than | Jan 00;

*  Minimum scene size 1,000 km’ as per imagery vendor minimum purchase requirements.

7.1.2.1 Imagery Extent Definition

The geographic extent of both 1-meter and S-meter imagery extends beyond the installation or range
complex boundary to enable visualization of the immediate vicinity surrounding the facility. IVT imagery
footprinis, or areas of interest (A1), extend one mile beyond the furthest extent of any of the following
criteria:

* Installation or range complex boundary;

*  Aviation noise 65 decibels or greater;

*  Accident Potential Zones | and 11; and

*  Outer-most extent of explosive safety quantity distance arcs.

If the outermost extent of the above-lisied elements, buffercd by one mile, does not cover 100 ki (1-
meler resolulion imagery) or 1,000 km™ (S-meter resolution imagery). the AO! foolprints have been
extended 1o meet the minimum size reguirements.

7.1.3 Sources and Source Selection Criteria

To ensure a consistent product, with consistent specifications, IVT considered only those sensors that
cover the full range of DolY installations and facilities. Eliminating aerial survey sensing platforms
which are typically used for locally site-specific aerial surveys and provide imagery resolutions greater
than that required for IVT - the IVT Office considered unclassified commercially available satellite
sensors. To retain rights to disiribute the imagery amongst Dol) organizations, VT considered those
commercially available sources for which Title 50 uplifi has been - or will be  purchased through the
NIMA Commercial Imagery Program (CIP). Additional considerations included imagery cost, current
holdings in NIMA archives, and vendor ability to collect remaining imagery in accordance with IVT and
BRAC schedules. A key final consideration was whether or not the imagery was certified by NIMA
through its Commercial and Civil Applications Project (CCAP)

Upon consideration of the above-listed criteria, and upon obtaining competitive quotes from several
vendors via NIMA, the IV Office chose Space Imaging, Inc., Thornton, CO, as the vendor for both 1-
meter and 5-meter resolution imagery. The Space Imaging IKONOS Precision 1-Meter and Space
Imaging IRS Reference 5-Meter products satisly IVT imagery requirements.

Section 7.1.4 describes NIMA ¢valuation and certification of 1-meler and 5-meter imagery products from
Space Imaging, Inc
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7.1.4 Imagery Certification

This evaluation of Space Imaging IKONOS imagery products for geopositional accuracy was performed
by NIMA in Nov 01 as a subset of the CCAP assessment of the Space Imaging IKONOS commercial
satellile sensor, and were documented in the Nov 01 NIMA/ASAI C cial and Civil Image
Program; Accu Evaluation of IKONOS Orthoreclified and Stereo Image vducts. The CCAP
assessment of IKONOS image quality and utility of commercial imagery products has four components:

rmination of image interpretability (i.e., content accuracy);
*  Satisfaction of feature extraction lasks (not applicable 10 IVT);

e Evaluation of geometric and positional accuracy (i.e., how closely positions measured directly
from the imagery match true ground locations), and;

* Characterization of radiometric performance.

This assessiment of Space Imaging IKONOS imagery by the NIMA CCAP serves as the confirmation of
the positional and content accuracy of imagery used by the IVT program.

7.1.4.1 Imagery Assessment Methodology

The evaluation of geo-positional accuracy of IKONOS orthorectified and stereo imagery products is
based on a comparison to surveyed Ground Control Points (GCP). The GCPs are part of a global network
of NIMA surveyed points called Test and Evaluation (T&F) points. The CCAP obtained the support of
the NIMA Precise Imagery Exploitation Branch (GITA) to perform the accuracy measurements, Sample
IKONOS imagery data were sent to NIMA/GITA photogrammetrists and geospatial analysts (G1), who
performed the evaluation. Commercial Of-The-Shelf (COTS) soltware packages were used to measure
the coordinates in the imagery products, and results were sent back to CCAP for analysis and reporting.
Twelve {12) sets of imagery targets were analyzed.

For both orthorectified and stereo data, NIMA T&E _uc__.._ graphics are used 10 locate the T&E points in

cach scene. T&E graphics products consist of panct ic imagery and diagrams that locate
cach T&E GCP and _USS_%. the surveyed geodetic coordinates, elevations, and accuracies for each GCP.
Each T&E graphi al least ten photo-identifiable fi The accuracy of the T&E points

varies with :._n particular target, but is m.u:ﬂm:w within one meter of ils true location.

T&E points were measured on the stereo pairs and orthorectified imagery and the ground coordinates
were computed. Values for latitude, longitude, and elevation were tabulated for cach extracted T&E
point. These f.u_:aw were then no_._.ﬁnau_ to the published T&E coordinates and elevation and input into a
for statistical analysis. The specific accuracies and locations of the T&E points

:«R_ in __.:v evaluation are classified and can be provided upon request to NIMA/ASAL

7.1.4.2 Imagery Assessment Results

Results of imagery p faccuracy were reported using Federally accepted standards as
per FGDC- STD 007.1-1998, Geospatial Positioning Accuracy Standards, Part 1:Reporting Methodology.
The orthorectified imagery accuracies are displayed in Figure 7-2 by plotting the latitude and longitude
CITOrs in mele ¢ plotled circles have a radius equal to the specified accuracy for each product. For
the Pro-Ortho products, 103 of the 108 points (95%) were within the 10.2-meter specification and 90% of
them had accuracies better than 9.4 meters. For the five Precision Ortho products tested, 43 out of the 46
points (93%) were within 4.1 meters and 90% of the points had accuracies belter than 3.6 meters.
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Figure 7-2 Circular Error (CE) at 90% for {a) IKONOS Pro Ortho 10m CES0 and (b) Precision Ortho 4m CES0 products®

The NIMA CIP concluded that IKONOS imagery products investigated in this study fall well wit
Space lmaging"s stated specifications for absolute horizontal and vertical accuracy. The products
investigated in this study were determined by NIMA 1o meet the absolute accuracy requirements for use
in the creation of several NIMA mapping products, and therefore meet IVT imagery positional accuracy
requirements defined in Section 7.1.2.

7.1.5 Imagery QA/QC and Acceptance Procedures

Imagery delivered by Space Imaging to the OSD IVT Office will be reviewed 1o ensure compliance with
IVT imagery specifications defined in Section 7.1.2. The OSD IVT Office will provide delivered imagery
1o the appropriate Service Upon receipt of each imagery scene from the vendor. The Services will be
responsible for reviewing each image and either accepting or rejecting that image within thirty (30) days
of reccipt. The Services may perform this review at central or regional offices, or at the installations, at
their discretion. Notification of acceptance or reasons for rejecting an image will be _unz._n_nz._ to the OS50
IVT Office within thirty days and the OS1D IVT Office will work with the imagery vendor to rectify the
ermors.

7.2 Installation Boundary
1.2.1 Description

Services will provide al a minimum the boundary defining the geographic extent of land owned, leased,
being used under license, penmit, temporary Executive Order, ete. for cach installation meeting the BRAC
Section 2687 threshold criterion. Additionally, b d s of subordinate sites (see Section
10) iated with an install g Section 2687 threshold manpower criterion may be provided
at the discretion of the Services. As an example, the U.S. Air Force may choose to include boundaries for
¢ fields associated with Minot AFB, ND and the U.S. Navy may choose to include boundaries of
outlying landing fields (O1.Fs) subordinate 1o and geographically separated from NAS Jacksonville, FL. or
NAS Whiting Field, FIL..

B NIMAASAL C ang Civil Imagery Program Eval o IKONOS O Nov 01
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The installation/site boundary consists of the outermost boundary of all lands owned by the DoD and
certain less-than-fee interest areas (such as leased, licensed, state owned, and easements) that are operated
and maintained by the DoD. In-grants such as leased land should only be included if they define an
installation/site boundary. Other in-grants such as wtility, access road, and res ve (security buffer,
APZ, ESQD arc) casements that do not define the base boundary itsell shall not be included.

For DoD activities or facilities located on non-Dol) owned property (e.g., Air National Guard fa e5
co-located al commercial airport facilities, DoD employees located at Federal Centers such as the Battle
Creck Federal Center, M1, or Dol) activities at Brooks City Base TX), a best-estimate boundary depicting
the extent of Dol activities on leased land or non-Dol) owned property will be provided.

Range plex boundaries will be depi in & sef IVT overlay layer as described in Section 7.3,

P

7.2.2 Policy and Regulations
s DODI4165.14, . ADS(I&L)/ASD (Comp), 25 Aug 77

s, 10 Oct 96

30 Sep 01

7.2.3 Geographic Representation

The IVT installation boundary overlay layer will, for cach installation meeting BRAC Section 2687
threshold manpower criterion, include closed polygons depicting the extent of the installation boundary as
described in Section 7.2.1. Inner subdivisions within the Dol installation area will not be shown.
However, non-Dol) owned land parcels wholly contained within the 1ol property, if any, may be shown
as y. Areas rep & non-DoD owned lands wholly contained within installation areas may be
represented as empty arcas or as topological polygons. In the latier case, the all atiribute fields (except for
the primary key field) will be left null (blank).

7.2.4 Valid Sources and Source Selection Criteria

According to the U.S. Bureau of Land Management (BI. ?:w .,Euu_ description” (also «n_,«:nﬁ_ 10 as 4
land description, property description, or land boundary d ption) of an install fefined
as a wrillen stalement recognized by law as to the definite location of a tract of land by 2?3:2 toa
survey, recorded map or n&c.a.zm property. Legal descriptions also can include background information
and of detailed recital of the property description, and the qualifying clauses such as
exclusions or inclusions of certain rights or areas. A valid land description unambiguously identifies only
one location on the ground, and describes boundaries accurately, briefly, clearly, and completely. A
military base full boundary survey may never have been *legally’ described, and some of the documents
may not have been recorded. DI Form 1354 often serves as the only *deed’ for transfer of property
within Dol and is not necessarily recorded at the county court house(s).

In the absence of a modern survey by a licensed surveyor that resulted in an up-to-date recorded legal
deseription, it is necessary to develop the best audit trail of prof title from al ive sources. The
following are considered valid and viable sources for installation boundaries, ranked from most-preferred
to least-preferred:

9 Glossaries of BLM Survaying and Mapping Terms, Second Edetion, 1980
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I. Resurveyed Boundary Report (Most Preferred) A licensed (in the same state) surveyor's
compilation of all available source material , supported by a field survey of the comers of the
base. Typically, this would result in a new *legal description® that is more accurate, complete,
and capable of being verified through other technology.

2. Resurveyed Plat - This is a current drawing of the surveyed property showing all bearings and
distances along boundaries describing what is found along each property line, including fences
and encroachments. Surveyed plats also typically state what type of monument is found at the
corner and whether this monument was “set’ or’ found. The surveyed plat should reflect the
findings of an actual field survey. The final report may contain a new legal description or merely
list the compilation of the parcels.

3. ALTA Survey - This document is signed and stamped by a surveyor licensed in the state that
accurately describes the parcel through a field survey that noted boundary features such as fences,
rivers, lakes, roads, ete., and presence or absence of @ comer monument that was either found or
sel. The result may be a recordable legal description but may also only list the sources used and
the findings sited.

4. Tract Map - An assemblage of all deeds and title search information involving the
installation/facility. Boundaries of the installation/facility are portrayed graphically with all
associated parcels clearly labeled. Typically prepared by or under the supervision of a licensed
surveyor. Final product is a more current _nE._ n_aan:u_.os of each parcel that comprises the base
with a list of brances, both fed and

5. Title Search Provided - A search of all legal instruments, typically from stale or county offices,
which indicate ewnership or Title of cach relevant property. This includes, but is not limited 1o,
instruments such as deeds, morigages, ete. Final praduct is a tract map, but may be considerably
less reliable when not performed by a licensed surveyor.

6. Gathered 1.egal Description - A compilation of records found at the installation/facility or at the
local courthouse by someone other than a Title Agent. The .E_..n_?&.o: of this process has some
bearing on the merit of the d If the inf ion is gathered under the supervision of a
surveyor and is supported by a field survey, it becomes more valid. This is usually the basis for a
tract map of the base.

7. Tax _a__-_um and Plats - A co__nn:o: of all drawings, maps and plats showing evidence as to the
property boundary. On an fi ¥, tax maps and plats are maintained by many
counties as georeferenced GIS dala. ._,__; data is valid if based on acceptable metadata. In some
states, the plat is the legal base boundary, and a field survey may only be required for the exterior
boundary line.

8. Digitized Notional Boundary (Least Preferred) - An electronic drawing, only loosely based on
coordinales showing the widely accepted boundary of the property to the best of the *drafter's’
abilily. Typically, notional _uo:..n_u_._nu u_._ui =._a overall layout of the installation but are not used

h 1

as a legal in for y
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7.2.4.1 Recording the Selected Source in IVT Metadata

The following are valid values for CSDGM element 2.5.1.6, “Lineage, Source Contribution™ for the [VT
installation boundary layer (see Appendix B):

“Resurveyed Boundary Repont”

“Resurveyed Plar”

“ALTA Survey™

“Tract Map”

“Title Search Provided™

“Gathered Legal Descriptions™

“Tax Maps™ or “Tax Plats™

*Notional Boundary™

SNIAY, “Unknown”, and [null} are not valid values for CSDGM metadata element 2.5.1.6,

7.2.5 File Name and Aftributes
Installation boundary shapefiles will be delivered with the following properties:

SDSFIE Entity Set: Cadastre

SDSFIE Entity Class: | Cadastre Federal NoD Property

SDSFIE Entity Type: | CDDODINS
Installation Area. SHP (IVT File Name)

Object Type: Polygon

Required Aftributes:

The CDDODINS table contains 46 attribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following attribute fields must be populated (all other fields
must remain emply/null):

INSTLN_ID | (Primary Key) A unique identifier for each installation/site polygon,
starting with the number 1. Services may generate this unique 1D in any
fashion such that each map feature retains a unique value.

INSTNAME | Common name for the installation or site. The installation/site name
should, where possible, match the official installation name as depicted
in Dol Real Property records. When an installation is comprised of two
or more individual sites, each unique {and non-contiguous) site polygon
may be attributed with its unique site name.

Examples include “Pope AFB™ or, in the case of an installation
comprised of two sites, “Bolling AF w,. and “Bolling AFB CE
Complex” (which is a guous property subordinate o the main
1allation).

SERVICE_D | The Service that owns the installation. The value of this field should
match the value shown in CSDGM metadata entity 1.1 and must be one
of the following valid values:

CUSA” SUSMC™

HLISNT “USAF”
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FACIL_ID | The four-digit Dol installation code for each installation or site
(multiple sites may be referenced by the same Dol) installation code).
The value shall be entered in upper-case,

Examples include “BXUR™ (Bolling AFB and Bolling AFB CE
Complex - a subordinate site 1o Bolling AFB) and “AWUB" (Barksdale
AFB)

SERVICE_ID | Service-specific installation identifier for the map feature, if any. This
field may be used to record installation [Ds used within the Services
IVT Coordinators within each military depantiment may provide specific
guidance for the use of this field.

SERVICE 1D is a custom field, definition: character, 20, appended 1o
the end of the SDSFIE table as the first custom field.

7.3 Range Complex Boundary
7.3.1 Description

Services will provide active a bound s and range lex boundaries for
active/inactive ground ranges i i i i BRAC v?:o._ 2687 threshold manpower
criterion. VT will depict the outermost boundaries of those _....Lz owned, leased, or u:._nn_..n_ by other
restriction (e.g., withdrawn lands) by the DoD supporting range operati Military training routes

(MTRs) and other Special Use Airspace Tor which there are no associated owned or leased _m._n_z will not
be shown in IVT,

Range operations require that the surface area (land or sea) encompassing the weapon safety footprints or
surface area underlyi ir-lo-surface range be protected by purchase, lease, or other restriction to
ensure adequate safely 1o personnel, structures, and the public. IVT will depict these boundaries of these
Dol-owned or leased lands supporting range operalions.

As per 40 CFR am?m 201, a range is a designated land or water area sel aside, managed, and used to

I testing, and evaluation of military munitions, other ordnance, or weapon
systems, or to _z...= :.__._SQ personnel in their use and handling. Ranges include firing lines and po:
maneuver arcas, firing lanes, test pads, detonation pads, impact areas, electronic scoring sites, buffer
zones with restricted access, and exclusionary areas, and airspace areas designated for military use
according to regulations and procedures established by the Federal Aviation Administration such as
special use airspace areas, military training routes, or other associated airspace.

As per 40 CFR §266.201, an “active range” is a military range that is currently in service and is being
regularly used for range activities. An “inactive range” is a military range that is not currently being used,
bul that is still considered by the military 10 be a potential range area, and that has not been put 1o a new
use that is incompatible with range activities. A “closed” range is a military range that has been taken out
of service as a range and has either been put to new uses that are incompatible with range activities or is
not considered by the military to be a potential range area. Closed ranges will not be included in IVT.
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As per AF1 13-212, an “air-to-surface” range is any land mass or water vc&. wilh the associated Special
Use Airspace (SUA) established 1o conduct op lof and test or

evaluation of military hardware, personnel, tactics, _=.=.._:o=u nx_,_i_cﬂ,: or Electronic Combat (EC)
systems. IVT will show the boundary of lands owned or leased associated with air-to-surface ranges.

7.3.2 Policy and Regulations
* J0CFR §266.201
. —uCCC 4715.11, m.=<.3=_.=2.:m_

States 17 Aug 99
«  DODD 3200.15, Sustainment of Ranges and O
*  AFI13-212, Range Planning and Operations, 7 Aug 01.

* AR 3504, Inteprated Training Area Management, 8 May 98,

* 3570.1B, USMC Range Safety Folicy, 19 May 03

7.3.3 Geographic Representation

The IVT range complex boundary overlay layer will include one closed polygon depicting the outer
extent of each range or individual range area within a larger range complex, Internal land uses and
designations within ranges will not be shown. Ground ranges located partially or wholly inside an
installation boundary will be provided 1o depict active/inactive range areas and non-range {cantonment
and maneuver) areas within the installation boundary. Non-range areas wholly contained within a range
polygon, if any, may be shown as y. Areas ref ing non-range areas within a range area may
be represented as emply areas or as topological polygons. In the latter case, all attribute fields (except for
the primary key field) will be left null (blank).

7.3.4 Valid Sources and Source Selection Criteria

Range boundaries will be collected centrally by IVT ncc&.:unoa within the Services, in coordination
with their respective service range org ion(s), with ptions for the LS. Navy as
noted herein, The following sources will be used for the IVT range management overlay layer:

¢ U.S. Air Force Boundaries for active air-lo-surface ranges will be acquired from the Deputy
Chief of Stafl for Air and Space Operations, Director of Operations and Training, Ranges and
Airspace (AF/X00-R&A). AF/XO0-R&A maintains a nation-wide map of Dol range
boundaries and revised USAF range boundaries in FY03 using inputs provided by USAF Major
& ds and installation range s. Range boundaries provided by AF/X00-R&A are

mapped at a national scale and are not idered 1o be absolulely accurate rep ions of air-
to-surface range boundaries al large map scales (showing detailed small areas).

* LS. Army - Boundaries for active/inactive ground ranges on U.S. Army installations will be
acquired from the U.S. Army Environmental Center (USAEC), Training Suppon Division.
USAEC, with oversight from the Office of the Assistant Chief of Staff for Installation
Management (OACSIM) as proponent for LS. Army environmental programs and the Deputy
C _“_.n_.cq Staff for D_.E.E:a:u (DCSOPS) as the proponent for active/inactive (A/1) ranges and

i areas, leted a range y of 479 Army installations between Aug 00 and Dec
0z, R;_.__:_.._u in the }..a.;._ Range Inventory Database (ARID). >x_c includes .. detailed inventory
of land uses within Army A/l ranges 1o a high degree of positional accuracy. | . internal
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A/l range use areas will not be shown: only the outermost extent of A/l range areas will be
included in the IVT range complex overlay layer.

* Department of the Navy - The preferred source for Navy and USMC active air-to-surface range
boundaries is the Navy/Marines Range Information Management System that has been developed
by NAVFACHQ (CNO N44/46 sponsored). Data from this source are accurate, complele, and
Fm_..___u._ us.:u_u_n Range boundary data therein should be verified with the appropriale
range for precision and currency of the data. RDT&E range areas and
a_ﬁ__.c_._:w located on Zwew_ and Marine Corps installations may also be acquired from the
appropriate installation ger. Navy OPAREAs and Marine Range Complexes can also be
acquired from NAVFACHQ (CNO N45 sponsored EIMS program). Boundaries for USMC
ground ranges will be acquired from the USMC Training and Education Command (TECOM). As
part of an ongoing range inventory program, TECOM assessed and updated range data
(completed in Apr 03) for the USMC Range Facility Management Support System (RFMSS),

7.3.4.1 Recording the Selected Source in IVT Metadata
The following are valid values for CSDGM metadata element 2.5.1.6, “Lincage, Source Contribulion”;
“Range Boundaries from AF/XO0-R&A™
“Range Boundaries from USA ITAM ARID Database™
“Range Boundaries from NAVFACHQ Range Information Management System”
“Range Houndaries from USMC TECOM”
“NAAT, “Unknown™, and {null} are not valid values for CSDGM metadata element 2.5.1.6.

7.3.5 File Name and Attributes
Range complex boundary shapefiles will be delivered with the following propertics:

SDSFIE Entity Set: Military Operations

SDSFIE Entity Class: Military Range

SDSFIE Entity Type: MLRNGRNG
Military_Range Arca.SHP (IVT File Name)

Object Type: P'olygon

Required Attributes:

The MLRNGRNG table contains 32 attribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following atiribute fields must be populated (all other ficlds
must remain empty/null):

RANGE_ID | (Primary Key) A unique identifier for each range complex polygon,
starting with the number 1. Services may generate this unigue 11 in
any fashion such that each map feature retains a unigue value.

FACIL_ID | ‘Fhe four-digit 1ol installation code for each range complex area
(multiple areas may be referenced by the same Dol installation code).
The value shall be entered in upper-case.

I wu.:a_ﬂw include “BXUR™ (Rolling AFB) and “AWUB"™ (Barksdale
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RNG_NAME | Common name for the range or portion of a larger range complex. The
range name should match the official name as depicted in Dol) Real
Property or Range Management records.

Examples include “Avon Park Range”, “Fallon NAS Range B-197, “Ft
Hood Active/Inactive Range Areas™, and “MCAS Yuma Chocolate

Mountain Range”.

RNG_NAME is a custom field, definition: character, 30, appended to
the end of the SDSFIE table as the first custom field.

SERVICE_D | The Service that owns or manages the range. The value of this field
should match the value shown in CSDGM metadata entity 1.1 and
must be one of the following valid values:

“USA”Y “LISM:

SN “LUSAF”

SERVICE_D is a custom field, defi ch . 16, appended to

the end of the SDSFIE table as the second custom field.
SERVICE_ID | Service-specific range identifier for the map feature, if any. This field

may be used to record range 1Ds used within the Services, IVT
Coordinators within each military department may provide specific
guidance for the use of this field.

SERVICE_ID is a custom field, definition: characier, 20, appended to
the end of the SDSFIE table as the third custom field.

7.4 Noise Contours
7.4.1 Description

Services will provide an IV overlay layer illustraling the geographic extent of noise on and beyond the
boundaries of installations meeting BRAC Section 2687 threshold manpower criterion and associated
ranges. Noise levels generated from m i fentified using ¢ del ing areas of
equal sound pressure impact on the areas surrounding the source of the noise. IVT will portray noise
generated from fixed wing aircraft flight and rotary wing aircraft flight, associated ground

activities, and large caliber weapons.

For those installations meeting BRAC Section 2687 threshold manpower crileria co-located al
commercial airports {e.g., Hickam AFB and several Air National Guard bases), the noise contours will
reflect DoD-generated noise and will only use DoD-generated sources. Should no DoD-generated sources
be available, noise contours will not be shown in IVT for that installation,

Two metrics are used lo measure noise; “A” weighling and “C” weighting. “A™ weighted noise (indicated
by “dB(A)") is noise generated from low amplitude long intensily sources such as aircrafl overflight, “C™
weighted noise (indicated by “dB(C)” or “LCDN") is noise g 1 from high iude short imensity

sources such as weapons firing. When intermittent impulse noises such as those associated with bombing
and gunnery ranges are of importance, such noises will be measured using standard “C" weighting of the
various frequencies 1o ensure a description most representative of the actual human response.

For military airfields, aircrafl flight and ground maintenance noise will be described by the best available
noise contours using the Day Night Average Sound Level (DNL) as per Air Installation Compatible Use
Zone (AICUZ) regulations, except for installations in the State of California. Aircraft and ground
maintenance noise in the State of California will be described using the Community Noise Equivalent
Level (CNEL) metric. Aircrafl Might and ground maintenance noise contours will be provided for levels
60 dB{A} and above in California and levels 65 dB{A) and above at all other installations, in 5 dB contour
increments.

The Federal Interagency Committee on Urban Noise (FICUN} (FICUN 1980) has developed land use
guidelines, adopted by the Department of Defense, for areas on andfor near noise producing activities,
such as highways, airports, and adapted for firing ranges. The Departments of Navy and Air Force Air
Insiallations Compatible Use Zones (AICUZ) programs use the FICUN guidelines to assess and manage
noise on its air installations and ranges. By projecting these zones anto a map display, land use guidelines
can be used 1o help planners develop compatible land uses.

‘The Army and Navy have three land use zones:
* Noise Zone HI - Areas where noise is considered so severe that noise-sen
be considered therein. Noise Zone 11 consists of areas around noise sources in which the DNLL is
75 dB{A) for aircrafl, vehicle, or small arms range noise and 70 dB(C) or greater for weapon
systems larger than 20 mm,

= Noise Zone Il - Areas where noise 15 considered significant and only certain land uses such as
industrial, f 100 are f ilted. Noise Zone 11 consists of areas
around noise sources 10 which the DNL is between 65 and 75 dB(A) or between 62 and 70
dBIC)

X

* Noise Zone | - Areas generally suitable for all types of land use activities, Noise Zone | con
of areas around a noise source in which the DNI. is less than 65 dB(A) or 62 dB(C),

The Air Force does not aggregate noise contours into these noise vones, and instead simply depicts noise
conlours using 5 dB (A weighted, Day Night Average Sound Level) contour intervals:

65-69d8, 70-74 dB, 75-79d8, 80+dB-

The IVT overlay layer for Army, Navy, and Marine Corps, installations will portray noise contours within
Noise Zones Il and 111 for aircrafl flight, ground maintenance (i.c., conlours greater than or equal to 65
dB{A)), and weapons noise (contours greater than or equal to 62 dB{C)Jon active installations and ranges.
The IVT overlay layer for Air Force installations will portray the individual noise contours starting with
65-dB (60 CNEL for California Bases) and greater for aircraft flight. Air Foree noise contours for
weapon system noise {where it exists) will be displayed as described for Amy, Navy and Marine Corps.

7.4.2 Policy and Regulations
e DODI4165.57, Air Installation Com

-

-

+  OPNAVINST/MCO 11010368, AICUZ Program, 19 Dec (2.

« AR 200-1, Environmental Noise Management Programn, 21 Feh 77,

*  DAPAM 200-2 Chapter 7, Environmental Noise 17 Jan 012,
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7.4.3 Geographic Representation

The IVT noise zone overlay layer will include polygons (mi pelylines) depicting the outer extent of cach
DNL. noise contour, in 5 dB contour intervals, for areas 60 dB{A) and above for California installations
meeting BRAC Section 2687 threshold manpower criterion and 65 dB(A) or 62 dB(C) and above for all
other installations meeting BRAC criterion. Noise contours 60/62/65 dB and above be shown to their
fullest extent beyond the installation or range complex boundary, and will not be antificially “broken™
{split) at the installation boundary.

Each polygon will be atiributed with the db level matching that of the noise cantour line comprising the
ouler boundary of that polygon, as illustrated in Figure 7-3;

65 db DNL contour

Polygon attributed as &5 db

DNL

70 db DNL contour
Potygon attributed as 70 db
DNL

Figure 7-3 Geographic Representation of Noise Zones

Arcas of lower noise levels wholly contained within noise polygons representing noise conditions
described above, if any, may be shown as necessary. Areas representing lower levels of noise wholly
contained within IV'T noise zone polygons may be represented as emply areas or as topological polygons.
In the latter case, all attribute ficlds (except for the primary key field) will be lefl null (blank).

7.4.4 Valid Sources and Source Selection Criteria
The following are considered valid and viable sources for noise zones, ranged from most-preferred 1o
least-preferred:
For U.S. Air Force and Department of the Navy installations:
1. Most recently published AICUZ report (Most Preferred) - Reflecting current noise conditions
al the installation.

2. Aircraft Noise Study - In the event the most recently published AICUZ, report does not reflect
current conditions due 1o mission changes subsequent 1o the published AICUZ report, an Aircrafl
Noise Study approved by the MAJCOM, EFA, or EFI) is the preferred source,

3. NEPA Document - In the event neither an AICUZ nor an Aircrafl Noise Study are available, an
approved NEPA document for which a Record of Decision (ROD) or Finding of no Significant
Impact (FONSI) has been issued may be used. In some cases an AICUZ report or Aircrafi Noise
Study may be available but a NEPA document more accurately reflects noise conditions at the
installation. In these cases, if the action has already occurred at the installation and the NEPA
document ref Jitions at the installation more ac cly than other sources, this source
may be used as the source for the 1VT noise contour overlay layer.

4. Installation Master Plans (Least Preferred)  In the evenl more preferred sources are not
able, installation master plans may be used as a source for noise vones.
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For U.S. Army installations:

I Installation Environmental Noise Management Plan (Most Preferred)  (1ENMP) Reflecting
current conditions at the installation. Formerly known as the Installation Compatible Use Zone
(ICUZ) report.

2. NEPA Document (Least Preferred) - In the event neither an AICUZ nor an Aircrafl Noise
Study are available, an app 1 NEPA d for which a record of decision ROD or FONSI
has been issued may be used.

7.4.4.1 Recording the Selected Source in IVT Metadata

The following are valid values for CSDGM metadala element 2.5.1.6, “Lineage, Source Contribution™

“Published AICUZ Report™

“Aircrafl Noise Study™

“Installation Envi I Noise Manag; Plan™
“NEPA Document with ROD™

“NEPA Document with FON
“NAAT, “Unknown™, and {null} are nol valid values for CSDGM metadata clement 2.5.1.6.

7.4.5 File Name and Attributes

Noise #one shapefiles will be delivered with the following properties:

SDSFIE Entity Set: Auditory

SDSFIE Entity Class: | Audilory Noise

SDSFIE Entity Type: AUNOIZON

Noise_Zone Area.SHP (IVT File Name)
Object Type: Polygon

Required Attributes:

The AUNOIZON table contains 32 atiribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following attribute fields must be populated (all other fields
must remain empty/null):

NOI_ZON_ID | (Pri nary Key) Unigue numenic identifier for cach noise contour line,
starting with the number I. Services may generate this unique 1D in any
fashion such thal each map feature retains a unique value.
DB_MEAN | Mean Level Decibel Quantity: The mean noise level in decibels
measured within the zone.
EXAMPLES: “627, "65", "70", ete.
MEAS_MET_D | Metric used to represent sound levels. Valid values include:

dB(A)} A" weighted noise contour
dB(C)  “C" weighted noise coniour
FACIL_ID | Foreign key associating each noise contour line with 1 particular
installation. For IVT" purposes, this value must be the four-digit Dol)
installation code. The value shall be enlered in upper- and must
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match the value of the FACIL 1D in the corresponding CODODINS
table for the installation.

Examples include *“BXUR" (Bolling AFB) and "AWUR" (Barksdale
AFB)

SERVICE_D | The Service that owns the installation. The value of this field should
match the value shown in CSDGM metadata entity 1.1 and must be one
of the following valid values:

“USA™ “USMC™

SUSN™ SUSAF"

SERVICE_ID is a custom field, definition: character, 16, appended to
the end of the SDSFIE table as the first custom field.

SERVICE_ID | Service-specific installation identifier for the map feature, if any. This
field may be used to record installation 105 used within the Services.
IVT Coordinators within each military department may provide specific
guidance for the use of this field.

SERVICE_ID is a custom field, definition: character, 20, appended to
the end of the SDSFIE able as the second custom field.
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= Accident Potential Zone | (APZ. 1) The area beyond the Clear Zone that possesses a significant
potential for accidents. Land use within APZ 1 are limited to industrial, manufacturing, open
space and agricultural uses, transportation, etc.;

* Accident Potential Zone Il - (APZ 11} The area beyond APZ | having a measurable potential for
accidents. Additional land uses are permitted, but are generally lin i

Dimensions for standard clear zones and accident potential zones are defined in Unified Faci
{UFC) 3-260-01, Airfi n liport Planning and Design, | Nov 01, Standard CZ and APZ dimensions
vary by munway class; Class “A"” runways primarily intended for small light aircrafl and Class “B”
runways primarily intended for high performance and large heavy aircraft. CZs and APZs are based on
runway endpoints as defined in UFC 3-260-01. UFC 3-260-01 and DODI 4165.57 authorizes Services 1o
establish non-standard CZ and APZ dimensions based on local conditions and factors. Where they exist,
non-standard CZ and APZs will be shown in IVT for installations meeting BRAC Section 2687 threshold
manpower critena

Standard CZ and APZ dimensions for runways, length measured from end of runway, are established as
follows:

7.5 Accident Potential Zone
7.5.1 Description

Services will provide an IVT overlay layer illustrating the geographic extent of clear zones and accident
potential zones around runways for installations meeting BRAC Section 2687 criteria and associated
ranges. IVT will portray DoD-generated accident potential zones, For those installations meeting BRAC
Section 2687 threshold manpower criteria co-localed at commercial airports {e.g., Hickam AFB and
several Air National Guard bases), FAA-generated crash zones will not be shown. Should no DoD-
generated accident p ial zones be available, then no accident p ial vone layer will be included in
IVT for that installation.

Clear zones and accident potential zones around Army and Air Force standard Visual Flight Rule (VFR),
Limited Use, and Instrument Flight Rule (IFR) helipads and Navy Standard Size helipads will be shown
where they are physically separated from fixed-wing aircraft operations. Clear zones and accident
potential zones be mapped to their fullest extent both within and beyond the boundaries of
installations meeting BRAC Section 2687 threshold manpower criterion. Areas immediately beyond the
ends of the runways and along primary flight paths are subject to more aircrafl accidents than other areas,
For this reason certain land use restrictions apply within these areas. The following areas will be included
in the IVT Accident Potential Zone overlay layer:

* Clear Zone - Areas immediately beyond the end of the runway, or directly centered on the
helipad; an arca that possesses a high potential for aceidents, and has traditionally been acquired
by the Government in fee and kept clear of obstructions to flight. No buildings are allowed in the
CZ;
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Class “A" Runway Class “B" Runway
Length | Width Length |  width*

US Air Force

CZ | 914.4m (3000 f1) 304.8m (1000 1) | 9144 m (3000 1) | 914.4 m (3000 1)

APZ | 762m (250011) 304.8m (1000 i) 1524m (500041) 914.4m (3000f1)
APZII T62m (250011) 304 8m (1000 1) | 2133.6m (70001) 914.4m (30001)

US Navy, USMC

CZ | 914.4m (3000 1) 304.8m (1000 A) | 914.4m (3000 A1) | 457.2m (150011
696.16m (228411)"
See Note B

APZI T62m (2500H1) 304.8m {1000 f) 1524m (500011) 914.4m (300011)

APZ I T62m {250011) 304.8m (1000 f1) | 2133.6m (7000ft) 914.4m (3000f1)

US Army

CZ | 914.4m (3000 1) 304.8m (1000 1) | 9144 m (300 11) | 304.8m (1000 f1)

APZI 762im {250041) 304.8m (1000 i) 1524m (50001) 304.8m (1000 i)

APZII T62m (250(H1) I04.8m (1000 f1) | 2133.6m (700001) | 304.8m (1000 1)

NOTE A: § = start of vone, = end of zone

NOTE B: UFC 3-260-01 blishes new CZ d ions for Navy Class “B" runways. The CZ
dimensions cstablished in the UFC for Navy runways apply 1o newly constructed runways. Those
runways Lo be visualized in IVT will utilize the original C/ dimensions defined in NAVFAC P-80.3, Jan
K2, and shown in the 1able above.
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End of runway determination shall not be based on visual determination from IVT imagery. Preferred
sources for end of runway deternmination include, but may not be limited to:

al Aeronautical Flight Information File) or AVDAFIF (ESRI ArcView
version of DAFIF file), generated from airfield survey, imagery analysis, or from initial airfield
survey;

¢ USACE Survey Plals showing runway endpoi

+  Survey markers on runways, or inputs from installation airfield managers;

Figure 7-4 shows for illustrative purposes standard CZ and APZs, in this case for U.S. Navy and USMC
Class “A" runways:

Figure 7-4 Clear Zones and Accident Potential Zones

Standard CZ and APZ definitions for Army and Air Force standard Visual Flight Rule (VIR), Limited
Use, and Instrument Flight Rule (IFR) helipads and Navy Standard Size helipads are defined in UFC 3-
260-01, Chapter 4, Table 4.2.

7.5.2 Policy and Regulations
«  Unified Facilities Criteria (UFC) 3-260-01, Airfield and Heliport Planning and Design, 1 Nov 01,
«  DODI4165.57, Air installation Compatible Use Zones, 8 Nov 77,
*  AFI32-T063,
e AFH 32-7084, AICUZ Program Manager's Guide, 1 Mar 99,
o OPNAVINST/MCO 11010.368,
*  NAVFAC P-80.3, Facility Planni

Safety Clearance, | Jan 82
*  Army Technical Manual 5-803-7, Airfield an

rogram, 17 Apr (2.

7.5.3 Geographic Representation

threshold manpower criteriz
installation boundary, and w on boundary. Adjacent
polygons will share a common boundary; no gaps or overshoots between adjacent polygons will be
penmnited,

31 Ocroser 2003
34

DOD INSTALLATION VISUALIZATION TOOL
QUALITY ASSURANCE PLAN
VERSION 1.0 wvr

7.5.4 Valid Sources and Source Selection Criteria

The following are considered valid and viable sources for C/s and APZs:

*  The only valid source for U.S. Air Force CZs and APZs is the m
report.

recently published AICUY

LS. Navy and USMC CZs and APZs are contained in approved CNOJCMC AICUZ studies.

| Impact § ) where a RO or FONSI is available,
+  Valid sources for C/Zs and AP/s on U.S. Army Iations include Installation Master Plans and
| Noise Manag: Plans (IENMIPs).

s determined, using the sources above, that the CZs and APZs are standard or non-standard,
coordinate geometry (COGO) techniques can be used to develop the CZ and APZ polygons in known
real-world coordinates, as per Section 6.6 and using the dimensions provided in Section 7.5.1.

7.5.4.1 Recording the Selected Source in IVT Metadata

The following are valid values for CSDGM metadata element 2.5.1.6, “Lineage, Source Contribution™:

“Published AICUZ Report”
“Aircrafl Noise Study”
“Install Envir | Noise Manag; Plan™
“NEPA Document with ROD™

“NEPA Document with FONSI™

“N/A™, “Unknown™, and {null} are not valhid values for CSDGM metadata element 2.5.1.6.

7.5.5 File Name and Attributes

Accident potential zone shapefiles

ill be delivered with the following properties:

SDSFIE Entity Set: Transportation

SDSFIE Entity Class: | Transportation_Air

SDSFIE Entity Type: | TRAIRAPZ
Air_Accident_Zone Area. SHP {IVT File Name)

Object Type: Polygan

Required Attributes:
The TRAIRAPZ. table contains 24 attribute fiel
delivered to the IVT repository. The follo
must remain empty/null);

cluded in the shapefile
g attribute fields must be populated (all other fields

ZONE_ID | (Primary Key) Unigue numeric identifier for each APZ polygon
starting with the number |. Services may generate this unique 112 in any
fashion such that each map feature retains a unigue value.

ZONE_NAME | A commonly used name for the zone, entered in upper-case, Valid
values include:

“OLT Clear Zone
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“APZ 1" - Accident Potential Zone |
“APZ Accident Potential Zone 11

FACIL_ID | Foreign key associating each APZ polygon with a particular
installation. For IVT purposes, this value must be the four-digit Dol)
installation code. The value shall be emered in upper-case and must
mateh the value of the FACIL 1) in the corresponding CODODINS
table for the installation.
Examples include "BXUR™ (B
AFB)

ng AFB) and "AWUR" (Barksdale

SERVICE_D | The Service that owns the installation. The value of this field should
match the value shown in CSDGM meladata entity 1.1 and must be one

of the following valid values:
“USA™ “UsSMCT
“USNT “USAE™

SERVICE 13 is a custom field, definition: character, 16, appended 1o
the end of the SDSFIE table as the first custom field,

SERVICE_ID | Service-specific installation identifier for the map feature, if any. This
field may be used 1o record installation 11s used within the Services.

IVT Coordinators within each military department may provide specific

guidance for the use of this field.

SERVICE 1) is a custom field, definition: character, 20, appended 1o

the end of the SDSFIE table as the second custom field.

7.6 Explosive Safety Quantity Distance (ESQD) Arcs
7.6.1 Description

Services will provide the composite ESQD arcs based on inhabited building distance (1813) for all Dold
potential explosion siles (PES) at installations meeting BRAC Section 2687 threshold manpower eriteria
and associated ranges. As per DoD 6055.9-5TD, 1BL is the minimum allowable distance to non-related
exposures from explosives locations. The composite ESQIY arcs will be provided for appropriate
facilities as single closed topological polygons.

7.6.2 Policy and Regulations
*  DoD 6055.9-STD, DoD Ammuniti
s AFMAN o_.uc_.

N :E:_rn Two, | e__u:;
standards, 15 Dec 99.
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7.6.3 Geographic Representation

The IVT ESQD arc averlay will, for each BRAC 2005 candidate in include closed polygons
depicting the outer-mosi composile arc (boundaries between overlapping arcs will be removed or
dissolved) originating from all PES as described in paragraph 7.6.1 and illusirated in Figure 7-5:

Figure 7-5 Individual IBD ESQD Arcs Combined into Composite ESQD Arcs

e arc polygons may be necessary to depict separate PES groups (i.e., flightline

sives locations, munilions storage areas, piers and railheads, etc.). Associated metadata shall record
all sources used to generate the composite polygons, in some cases internal polygo
the result of merging ESQD ares around multiple PES, " pulygons, wh
ESQI) arc overlay layer, are outside an explosives safety IBD clear zone yet wholly surrounded by IBD
composite arcs. These areas may be represented as emply areas or as topological polygons. In the latter
case, all auribute fields (except for the primary key field) will be lefi null (blank):

May be represented as empty sreas or
™ topological potygons. in the latter
. case, all attribute fiekls (except for
1 ! the primary key field) will be left blank

Figure 7-6 Attributing Polygons Wholly Within an IBD Clear Zone Polygon

ESQD arcs extending beyond the installation boundary will not be artificially “broken™ (split) at the
mstallation boundary.
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7.6.4 Valid Sources and Source Selection Criteria
The following are considered valid and viable sources for ESQIY arcs:
*  Department of Defense Explosives Safety Board (DDESB)-approved sile plans.

*  Service-approved waivers and exemplions- the ESQD condition waivered or exempled must also
be depicted.

= Site plans awa

¢ formal DDESB approval (approval request submilted).

*  Explosives locations " hered” using a previously authorized approval process,

7.6.4.1 Recording the Selected Source in IVT Metadata
The following are valid values for CSDGM metadata element 2.5.1.6,

neage, Source Contribution™
“DDESB-Approved Site Plan”

“Service-Approved Waiver/Exemption™

“Site Plan Awaiting Formal Approval™

“ESQD Arcs Grandfathered From Previous Approval Process™

“N/AT, “Unknown®, and {null} are not valid values for CSIDGM metadata element 2.5.1.6.

7.6.5 File Name and Attributes

Explosive safety quantity distance arc shapefiles will be delivered with the following properties:
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SDSFIE Entity Set: Military Operations

SDSFIE Entity Class: | Military Safety

SDSFIE Entity Type: MLSFTARC
Military Quantity Distance Arc_Area SHP (IVT File Name)

Object Type: PPolygon

Required Attributes:
The MILSFTARC table containg 22 attribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following attribute fields must be populated (all other fields

must remain empty/null):

DISTARC_ID | (Primary Key) Unique numeric identifier for each ESQID arc polygon,
starting with the number 1. Services may generate this unique 113 in any
fashion such that each map feature retains a unique value.

FEAT_DESC | Value indicating the type of QI arc represented by each polygon. Valid
values include:

“IBD™  Inhabited building distance (IBD) arc

{null}  Polygon outside ESQD arc clear zone

FACIL_ID | Foreign key associating each ESQI) composite polygon with a
particular installation. For IV'T purposes, this value must be the four-
digit Dol installation code. The value shall be entered in upper-case
and must match the value of the FACIL 1Y in the corresponding
CODODINS table for the installation.
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Examples include “BXUR™ (Bolling AFB) and “"AWUR" (Barksdale
AFRB)

SERVICE_D | The Service that owns the installation. The value of this field should
match the value shown in CSDGM metadata entity 1.1 and must be one
of the following valid values:

SUSA™ SUSMC™

SUSN™ SUSAE™

SERVICE D is 4 custom field, definition: character, 16, appended 1o
the end of the SDSFIE 1able as the first custom field.

SERVICE_ID | Service-specific installation identifier for the map feature, if any. This
field may be used 1o record installation 1135 used within the Services.
IVT Coordinators within each military depariment may provide specific
guidance for the use of this field.

SERVICE 1D is a custom field, definition: characier, 20, appended to
the end of the SDSFIE table as the second custom field.

7.7 Floodplain - 100-Year
7.7.1 Description

Services will provide the outermost extent of the [00-year floodplain within Dol installation bounda
for installations meeling BRAC Section 2687 threshold manpower criteria and associated ranges. The
L.5. Army Corps of Engineers (USACE) defines a “Nloodplain™ as the portion of any river valley that has
historically been inundated by a river during floods. The Federal Emergency Management Agency
(FEMA) defines a “floodplain™ as the relatively flat lowland that borders a river, coastal area, lakeshore,
or other low-lying area, usually dry but subject to Mooding. The tenn "1{-year flood” is a statistical
designation that identifics an area that has a 1-in-100 (1%) chance, according to historical statistics, of’
being inundated by floodwaters in any given year.

FEMA has specific mandates within the National Flood Insurance Act of 1968, as amended, 1o identify
fMood harards, including the geographic extent of 100-year floodplains, nationwide and to publish and
update Nood hazard information in support of the National Flood Insurance Program (NFIP). FEMA is
required 1o consult with local officials in identifying food-prone areas, and specific procedures are
described in the Act for establishing proposed flood elevations resulting in the delineation of 100-year
Noodplain extents, based on FEMA-approved engincering technigues established by the USA
Hydrologic Engineering Center (HEC).

FEMA publishes several map products delineating the extent of 100-year flood #ones nationwide, used
primarily for determining flood i rales for no pt properties and land uses:
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¢ Flood Hazard Boundary Map (FHBM)  Official map. o?.. ity where the boundarics of
the flood (and other hazard) areas have been desi latory floodways.

* Flood Insurance Rate Map (FIRM) - The most widely distributed flood map product, in
hardcopy/paper format. The FIRM designates Special Flood Hazard Areas (SFHAs) delineating
100-year flood zones (referred to as the “base flood” and designated as *A™ Zones - Zones A,
AL, AH, AR, A99 on FIRM maps), 500-year flood zones, and other flood hazard information.

+ Digital Flood Insurance Rate Map (DFIRM) - A digital FIRM | including 100-year flood
vones, and 1 10 known real Id i

«  Digital Q3 Flood Data - Digital Q3 Flood Data are developed by scanning the existing hardcopy
FIRM and vectorizing (see Seclion 6.6) a thematic overlay of flood risks. FEMA acknowledges
positional error associated with vectorizing FIRM maps into Q3 data and state that Digital Q3
maps should not be used for parcel-level determination of flood zone inunda
contain limited information from the FIRM but do show 100-year flood zones and may be used in
liew of DFIRM availability for any given area.

As Federally-owned properties are considered exempt, FEMA map products typically do not depict flood
zones within Dol installations. As such, IVT coordinators are encouraged 1o review relevam FEMA map
products and installation-generated sources to idemify [00-year floodplain delineations.

7.7.2 Policy and Regulations

*  Executive Order 11988, Floodpl
Executive Order 12148).

«  DODI4715.3, Environmental C
«  DODD4700.4,
= OPNAV 5090.1H, Envi
*  Air Force Instruction 32-T064, sources Management, | Aug 97.
* AR 200-1, Environmental Protection and Enhancement, 21 Feb 97.

* AR 200-3, Natural Resources - Land, Forest and Wildlife Management, 28 Feb 95,

1, 3 May 96.
m, 24 Jan 89,

7.1.3 Geographic Representation

The IVT 100-year floodplain overlay layer will depict one or more polygons showing the extent of the
100-year floodplain, as defined by FEMA. Floodplains will be mapped to the installation boundary at a
minimum, and may extend up to one mile beyond the base boundary at discretion of the Service BRAC
Office. Areas of high ground enclosed fully enclosed within a 100-year floodplain, if any, will be

represented as emply arcas or topological polygons. In the latter case, all attribute fields (except for the

primary key field) will be lefl null (blank).

}:n___uJ. map mnw:.:.nf shown on FE ?__> map products including. but not limited to, base flood elevation
ed study lines, flood rone labels, etc. will not be
the IVT 100-year floodplain overlay layer; if FEMA sources (FBHM, FIRM, DFIRM, (3
Data) are used as the source for IVT, only the 100-year flood zone polygon(s) will be extracted for use in
IVT.
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In the event that flondplains extend beyond the installation boundary and two different sources are used
for on- and off-base Moodplains, those polygons may be split at the installation b Jary to scf those
Noodplains inside the installation property from those outside the boundary. Floodplain polygons falling
outside the installation boundary will contain the attribution defined in Section 7.8.5, including

INSTLN 112 and SERVICE D.

7.7.4 Valid Sources and Source Selection Criteria

The following are considered valid and viable sources for 100-year floodplain boundaries, ranked from
maost-preferred to least-preferred:

I Flood Studies using FEMA-Approved Methodologies (Most Preferred)  Local flood studies
performed by the installation using FEMA-approved methodologies or using information from
available FEMA Flood Insurance Studies {FISs) to delineate the 100-year floodplain, with
floodplains delineated on a FIRM, DFIRM, or local flood study.

2. FEMA FBHM eu. Digital Q3 Flood Data - In the event no FIRM, DFIRM, or local study using
FEMA hodol are available, installations should ider availability of
FEMA- ._h._:o_.mn FBHMs or :_r__.._ Q3 ::c= Data depicting 100-year floodplains for the DoD
installation or activity.

3. Installation-Generated Flood Studies or Products using Non-FEMA Approved
Methodologies - Local Mood studies performed by the installation using hydraulic analysis and
delineation methodologies other than those approved by FEMA, or digital floodplain map
products generated from automated GIS applications.

4. Noti Floodplain Boundary (Least Preferred) - An clectronic drawing, only loosely based
on coordinates wsof_..v the i.a_o.:__ accepted floodplain boundary 1o the best of the *drafier’s”
ability. Typically, notional floodplain boundaries show the overall areas of flood inundation
potential but were not _un_._nESn_ using any defined engineering methodology.

The most recently published installation General Plans, Comprehensive Plans, or Master Plans should be
considered viable sources for items (2), (4), and (5) above.

7.7.4.1 Recording the Selected Source in IVT Metadata
The following are valid values for CSDGM metadata element 2.5.1.6, “Lincage, Source Contribution™:
“FEMA FIRM"
“"FEMA DFIRM™
“Installation Study Using FEMA-Approved Methods™
“FEMA FBHM™
“FEMA Digital Q3 Flood Data™
“Installation Study Using Non-FEMA Approved Methods™
“Notional Floodplain Boundary™
“NAY, “Unknown”, and {null} are not valid values for CSDOGM metadata element 2.5.1 6.
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7.1.5File Name and Attributes
100-year floodplain shapefiles will be del d with the following properties:
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SDSFIE Entity Set: Hydrography

SDSFIE Entity Class: | Hydrography_Floodplain

SDSFIE Entity Type: HYFLPFLZ
Flood Zone Area SHP (IVT File Name)

Object Type: Polygon

Required Attributes:

The HYFLPFLZ table contains 38 atiribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following attribute fields must be populated (all other fields
musl remain empty/null):

FLD_ZON_ID | (Primary Key) Unigue identifier for each flood zone polygon, starting
wilh the number |. Services may generate this unigue 1D in any fashion
such thai each map feature retains a unigue value.

FLD_ZONE_D | Flood Zone Name Code: A code indicating the type of the flood zone
identified. Must be onc of the following valid values:

100 YEAR”

{null}
(FLD_ZONE 1) will be lefi blank/null for any polygons representing
high ground wholly within a 100-year flood zone)

FACIL_ID | Foreign key associating each flood zone polygon with a particular
installation. For IVT purposes, this value must be the four-digit Dol)
installation code. The value shall be entered in upper-case and must
match the value of the FACIL_ 1D in the corresponding CODODINS
table for the installation.

Examples include "BXUR™ {Bolling AFB) and “"AWUB" (Barksdale
AFB)

SERVICE_D | The Service that owns the installation. The value of this field should
maltch the value shown in CSDGM metadata entity 1.1 and must be one
of the following valid values:

“USA™ “USME™

“LUSNT “USAF”

SERVICE D is a custom field, definition: character, 16, appended 1o
the end of the SDSFIE table as the first custom field.

SERVICE_ID | Service-specific installation identifier for the map feature, if any. This
field may be used to record installation 115 used within the Services.
IVT Coordinators within each military department may provide specific
guidance for the use of this field.

SERVICE 10 is a custom field, definition: character, 20, appended 1o
the end of the SDSFIE table as the secand custom field.
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7.8 Wetlands
7.8.1 Description

Services will provide the outermost extent of wetlands within Dol installation boundaries for
installations meeting BRAC Section 2687 threshold manpower criteria and associated ranges. In general
terms, wellands are lands on which water covers the soil or is present either at or near the surface of the
soil or within the root zone, all year or for varying periods of time during the year. The recurrent or
prolonged presence of water (hydrology) at or near the soil surface is the dominant factor determining the
nature of soil development and the types of plant and animal communities living in the soil and on ils
surface,

The Federal regulations implementing Section 404 of the 1972 Clean Water Act define wetlands as “those
areas that are inundated or saturated by surface or ground water (hydrology) at a frequency and duration
suflicient 1o support, and that under normal circumstances do suppon, a prevalence of vegelation
(hydrophytes) typically adapted for life in saturated soil conditions (hydric soils). Wetlands generally
include swamps, marshes, bogs, and similar areas.”'® The U5, Army n.e._._v of _._._ neers prepared a
Wellands Delineation Manual in 1997 providing instructions for i
Section 404 of the Clean Water Acl.

with

Jurisdictional wetlands are those that are regulated by the U.S. Army Corps of Engineers under Section
404 of the Clean Water Act and must exhibit the three following characteristics: hydrology, hydrophytes,
and hydric soils as per the 1987 USACE Wetlands Delineation Manual, Some areas that function as
wetlands ecologically, but exhibit only one or two of the three characteristics, do not currently qualify as
USACE jurisdictional wetlands. Thus activities in these wetlands are not regulated under the Section 404
program, but may still represent constrainis or require careful consideration as 1o restrictions to
development.

7.8.2 Policy and Regulations

*  Executive Order 11990, Protection of Wetlands, 24 May 77

* 33 USC 1251, Clean Water Act, uu Dec uq
= 40CFR 232, L_”K P

. 3 May 96
. 4, ] 1 Program, 24 Jan 89

*  U.S. Army Corps of Engineers, Technical Report Y-87-1: Wetlands Delineation Manual, Jan 87
*  Air Force Instruction 32-7064, Inlegrated Nalural Resources Management, | Aug 97
* AR 200-1, Envi

1040 crr 232 211

31 Ocroaer 2003

31 Ocroeer 2003
43




DOD INSTALLATION VISUALIZATION TOOL
QUALITY ASSURANCE PLAN
VERSION 1.0 T

7.8.3 Geographic Representation

The IVT Wetlands overlay layer will include polygons depicting the extent of wetlands (delineated using
any number of different wetlands definitions and classification systems) up to the extent of the installation
boundary, and may extend up to one mile beyond the base boundary al discretion of the Service BRAC
0_._.04 m.H.on._._n wellands calegories will not be depicted in the IVT Wetlands overlay layer; individual

Jaries b specific wetlands areas will be dissolved (removed). Non-wetland areas wholly
enclosed within a wetland polygon, if any, will be represented as emply areas or topological polygons. In
the latter case, all attribute fields {except for the primary key field) will be left null (blank).

In the event that wetlands extend beyond the installation boundary and two a.___#:"_.__ sources are used for

on- and off-base wetlands, those polygons shall be split at the installation boundary 1o those
lands inside the install property from those oulside the boundary. Wetland —.o_w_wc_._o falling

outside the installation boundary will contain the attribution defined in Section 7.8.5, including

INSTLN 1D and SERVICE_D.

7.8.4 Valid Sources and Source Selection Criteria

The following are considered valid and viable sources for wetlands, ranked from most-preferred to least-
preferred:

1. Installation Jurisdictional Wetland Delineation (most preferred) Usually performed by a
private consulting firm or DoD civilian wetland biologist, these wetland boundaries will have
been based on ﬁn_—_ surveys and determined using the methodology established and described in
the USAC! H lands Delineation Manual, Jan 87. Establishment of a
_._:K__n:gs_ wetland would typically include a description of the wetland, its characteristics, and
its classification methodology according 1o the most current lechniques and standards.

¥

Installation Wetlands Mapping — An installation may have surveyed, developed, and derived
wetlands boundaries located within the installation boundary, however due to funding or level-of-
effort involved may not have as yet delineated wellands as per the Jan 87 USACE methodology.
These wetland boundaries would _w_q.nm:w be based on field surveys with _.E.E.._:m developed by
a Dol natural iali & the installation and deli d using classification
methodologies nm“wr__u_._nn_ by the _.._wm._ub C S. Fish and Wildlife Service (USFWS), or other
organizanon, w._._nwn welland b laries would not reg a jurisdictional delineation of the

land b y. h er this mapping is idered fairly accurate and typically includes the
description of the wetland, its characteristics, and its classification methodology according 1o the
most current techniques and standards.

3. DoD re_in?rf._-an S_.oau_:_ :.__n_u 13n:a_m A DoD-component Service has developed digital

maps sh e al le (or all} i ions. These mapping efforts may
or may not have performed jurisdictional n_n:_._nu:n_.. as part of their field surveys, and therefore
may nol be idered _mmw_ land t d however these boundaries may be the most
accurate and useful for ing p The wetlands b laries thus developed comprise a
gathering off :..H.E._.:w:o_.. such as o::ovwoar-mur_n imagery, and involved analysis as digital
feature extraction and pilation, and d P was validated by a cognizant Natural

Resources Program Specialist overseeing the project, typically a biologist. Establishment of the
wellund boundaries would typically include description of the wetland characteristics and

classification according 1o most current dards. Quality assu was pleted both by the
mapping contractor and by Military Wetlands Mapping Program p
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As an ple, the Dep of the Navy | 1 wetlands delineation study b
1990-1998 through the National Wetlands | y Center of the USFWS for most of the DoN's

major installations. Mapping was funded by the NAVFAC Environmental Directorate using the
Cowardin classification system.

4. National Wetland Inventory (NWI) - Nationwide wetlands map database covering most of the
United States at various map scales, produced by the USFWS. As of | Aug 03, NWI has
produced wetlands maps o—.ﬁv_d imately 90% of the United States, of which approximalely
40% have been converted to digital map format. NWI wetlands are delineated using
methodologies defined by Cowardin, et al., 1979, NOTE: Wetlands delincated via the NW/I are
not categorized as “furisdictional” or “non-jurisdictional .

5. Notional Wetland Boundary (least preferred) A drawing, in hardcopy or digital format, only
loosely based on coordinates, showing to the best of the “draflers™ ability, the widely accepted
wetland boundaries located on the DoD) installation, or facility. Typically notional wetland
boundaries show the overall layout within the installation but are not used as a lepal instrument
for boundary determination and are typically not based on legally accepted data sources or
classification methodologies.

7.8.4.1 Recording the Selected Source In IVT Metadata
The following are valid values for CSDGM element 2.5.1.6, “Lineage, Source Contribution™:

“Dol) Service-Wide Wetland Maps™
“National Wetlands Inventory™
“Notional Wetland Boundary™
“N/AY, “Unknown™, and {null} are not valid values for CSDGM metadata element 2.5.1.6.

1.8.5 File Name and Attributes
Wetland shapefiles will be delivered with the following properties:

SDSFIE Entity Set: Hydrography

SDSFIE Entity Class: | Hydrography Wetland

SDSFIE Entity Type: HYWETLND
Wetland_Area. SHP (IVT File Name)

Object Type: Polygon

Required Attributes:

The z....f_— TLND table ..E.:u:..m 45 attribute fields, all of which must be included in the shapefile
delivered to the IVT repository. The following attribute fields must be populated {all other fields

must remain empty/null):

WETLAND_ID | (Primary Key) Unique identifier for each wetland polygon, starting with
the number 1. Services may generate this unigue 10 in any fashion such
that cach map feature retains a unique value.

WETLN_DESC | [ iption indicating whether the polygo

nour out of a
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area. Must be one of the following valid values ("UNKNOWN" is not a
valid value):

“WETLAND™

{null}
(WETLAND_DESC will be left blank/null for any polygons
representing non-wetland areas wholly contained within a wetland
polygon)

8.0 Quality Assurance and Internal Controls

FACIL_ID

Foreign key associating each welland polygon with a panticular
installation. For IVT purposes, this value must be the four-digit Dol>
installation code, The value shall be entered in upper-case and must
match the value of the FACIH. 1D in the corresponding CODODINS
table for the installation.

Examples include “BXUR™ {Bolling AFB) and “"AWUR" (Barksdale
AFB)

SERVICE_D

The Service thal owns the installation. The value of this ficld should
match the value shown in CSDGM metadata entity 1.1 and must be one
of the following valid values:

“USA™ SUSMC®

SUSNT SUSAFE"

SERVICE_I) is a custom field, definition: character, 16, appended to
the end of the SDSFIE 1able as the first custom field,

SERVICE_ID

Service-specific installation identifier for the map feature, if any. This
field may be used to record installation 1Ds used within the Services.
IVT Coordinators within each military depaniment may provide specific
guidance for the use of this field.

SERVICE_ID is a custom field, definition: character, 20, appended to
the end of the SDSFIE table as the second custom field.
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The IVT internal control plan (ICP) is designed 10 ensure col ent content across all Services and 1o
ensure equivalency between the pictorial representation in IVT and the centified BRAC data call
responses, as described in Section 6.1 for installations meeting BRAC Section 2687 threshold manpower
criterion. The 1CP defines data handling and certification procedures and recommends a program for
validation of IVT data upon delivery 1o the IVT Office. The IVT ICP defines:

*  Processes for preparing IVT data and performing quality assurance and quality control (QA/QC)
before providing to the OSD IVT Office;

*  Chain of custody and IVT data handling guidelines;

* Internal controls enabling BRAC auditors to assess compliance with data handling proced

herein and to validate the aceuracy of 1VT data and metadata, al auditor

8.1 Certification and Approval

Seclion 2903(c)(5) of BRAC requires that all information used to develop and make re:
closure recommendations be certified as accurate and complete to the best of the cenifier's knowledge
and beliel. However, IVT overlay layers do not require centification unless used in deliberative analysis
al the discretion of the Services.

To ensure the highest quality data are provided and to ensure equivalency between piclorial
representations in IV and centified BRAC responses, IVT overlay layers, the sources used 10 develop
those overlay layers, and the associated lata files will be selected by mission knowledge experts and
approved by the base-level command authority at each installation meeting BRAC Section 2687 threshold
manpower eriterion prior to submittal to the IVT Office.

IVT imagery has been certified as positionally accurate by NIMA and may be used for closure analysis al
the discretion of the Services. NIMA centification statements and information can be found in the Nov 01
NIMA/ASAI Commercial and Ci ceuracy Evaluation of IKONOS Orhorectified

8.2 IVT Data Collection and Quality Assurance/Quality Control
Procedures

The IVT data collection and quality assurance and quality control (QA/QC) process is designed 1o ensure
the accuracy of IVT data and metadata. Several levels of quality QA/QC are included in the process:

*  Selection of the most appropriate sources by relevant mission knowledge expents at the
installation and across the military department and approval of selected sources by the base-level
command authority;

*  QAMQC by IVT coordinators within the Services to ensure compliance with IVT specifications;

*  QAMQC by the IV Office to ensure compliance with IVT specifications; and
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¢ Validation of IVT data collection processes and/or 1VT source validity and metadata content
accuracy by BRAC auditors, at their discretion depending on how Services elect to utilize IVT in
the BRAC process.

The IVT data collection and QA/QC | i are designed to be ref ble and i I the
Services and to ensure equivalency _x‘_imo_.. IVT and certified BRAC data, The procedures are also.
designed to afTord the mn:.__nnu :._... necessary flexibility in exccution of details within each siep, 1o

ace dale unigue orga , culture, IVT contracting mechanisms, and Service BRAC

Internal Control Plan, yet evaluate validity and accuracy of IVT data and metadata in a consistent fashion.

more

Figure 8-1 summarizes the IVT data collection and QA/QC procedures. Each step is defined i
detail herein:

Mlftary Departments and
installations

* Steps (T) and (8) are
optional and may be
performed at Auditor

080 NT Office and
BRAC Auditors

Figure -1 IVT Data Collection and QA/QC Process Overview

Steps (1) through (4) shall be performed for all IVT overlay layers at installations meeting BRAC Section
2687 threshold manpower crilerion prior to siep (5), such that a single portfolio of all relevant IVT data
and metadata are provided to the base-level command authority. Since data processing and
standardization may occur at a regional or 9....:1.._ office within a Service, the rucn_ﬂn details of steps (2)

through (4) may involve multiple data fi an installation and a regional or central office.
Regional or centralized data ?_4_:.__:5U data content standardization, metadata n&..::_... and IVT data
portfolio creation may reguire :._r develof of instaliation-specific apy | processes. This will

ensure that the base-level hority can app! the submitted data even though regional or

centralized offices processed the data to meet IV guidelines.
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Steps (7) and (8) are optional and provide a mechanisin for BRAC auditors, atl their discretion, 1o ensure
that IVT data collection process controls are in place and thal the Services are collecting 1VT data in a
consistent fashion as per the QAP guidance.

Steps (1) through (4) shall be perfonned by [VT coordinators within the Services, with support from base-
level mapping/G15 POCs and mission knowledge experts as necessary. Mission knowledge experts are
expected Lo take primary responsibility for steps (1) and (2), in coordination with Service IVT
coordinators.

8.2, _ Step 1: Determine Applicability of IVT Layer

Mi: k ledge experts, in ion with Service IVT coordinators, shall determine whether or
not a given IVT overlay layer is relevant for the installation. Perform the following to validate
applicability of any given IVT layer for the installation:

1. Review most recently published base General Plan, Comprehensive Plan, Master Plan, or
equivalent document. These plans will typically indicate, either directly or indirectly, the
applicability of any given IV[ overlay layer at the installation,

Validate the applicability for each IV'T layer with appropriate mission knowledge experts al the
installation or within the depariment.

=

In the event & given IVT overlay layer is not applicable at an installati m-w}n fnn._.a_.. m...x.___
threshold manpower criterion, a shorl wrilten statement signed by an :
expert shall be included in the IVT porifolio presented 1o the base-level command authority in step Gu

and should cite relevant official studies or determinations.

8.2.2 Step 2: Data Source Selection

ion knowledge experts, in coordination with Service IVT coordinators, shall select the appropriate
data source(s) for any given IVT overlay layer al a given installation, Section 6.2, Data Source
Identification, provides puidelines for sel & the most appropriate source(s) for an VT overlay layer.
Specific sources as defined in Sections 7.2.4,7.3.4,7.4.4,7.54,7.6.4,7.74, and 7.8.4, Valid Sources and
Source Selection Criteria, should be considered first before relying on other source inforination not
documented herein.

a he organizations holding the _.__9; appropriate data source(s) will vary by IVT overlay layer, by military

. and by install H r, as a general rule the base General Plan, Comprehensive Plan,
?,_mw_..q Plan, or equivalent document signed by the base-level command authority should be sought as a
potential source.

8.2.3 Step 3: Conversion to IVT Specifications

Service IVT coordinators shall perform the following activities 1o ensure compliance with IVT
specifications:

1. Convert all relevant content 1o digital geospatial format and convert data 1o match specifications
defined in Section 5.5.2, IVT Overlay Layer Delivery Format. IVT overlay layer data files should
be structured as per Section 5.3, Data Organization  SDSEIE.

[¥]

Structure the IVT overlay data file atribute tables and populate required atiributes as per Sections
7.25,7.3.5,74.5,755 765,775, and T.8.5, File Name and Altributes,
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3. Prepare required metadata as per Section 5.4, Metadata - FGDC CSDGM and Appendix B, IVT
Metadata Requirements,

4. Atthe discretion of the IVT coordinator, note any significant propagation of horizontal positional
accuracy or content error associated with converting data to digital format, as per Section 6.6,
Converting Hardcopy (Paper) Sources 1o Digital Geospatial Data.

8.2.4 Step 4: Quality Assurance/Quality Control (QA/QC)

Service IVT coordinators shall perform QA/QC on every IVT overlay layer 1o ensure compliance with
IVT specifications and to ensure the highest accuracy possible for each given IVT data layer. QA/QC
checks should be performed by individuals other than those primarily responsible for data and metadata
compilation in steps (2) and (3). QA/QC checks may include, but are not limited to, the following:

I. Compliance with delivery specifications defined in Section 6.2, Data Source ldentification;

2. Compliance with attribution requi nts defined in Sections 7.2.5, 7.3.5, 7.4.5, 7.5.5, 7.6.5,
7.7.5, and 7.8.5, File Name and Attributes;

3. Metad pleted 1o ac ly reflect comp horizontal positional accuracy, selected

source(s), source lineage, citation, and contact information as per Appendix H;

4. Alignment with IVT imagery and other IVT overlay layers, such thal no obvious visible errors are

apparent (i.c., data shified from their true location, ete.).

5. Asscssment of equivalency between IVT pictorial representation and centified BRAC responses.
Service IVT coordinators may calculate (or review) the total arca of features (map objects) in a
given IVT overlay layer data sel and compare the area value to the certified value provided by the
Service in the BRAC data call response. This step will require coordination with the Service
HBRAC office. Il the area value portrayed in the IV'T overlay layer is significantly different from
the certified BRAC response, Service VT coordinators are encouraged 1o review the sources
selected for the certified BRAC responses and IVT and, if necessary and feasible, repeat sieps (1)

through (4) using new, more appropriate sources for the given IVT layer. Section 8.2.8 (see the

“A ing Equivalency B n Centified BRAC Data and [V Picture” sub-section),

recommends a process to perform this assessment, and may also be performed by BRAC auditors

at their discretion.

8.2.5 Step 5: Approval by Base-Level Command Authority

Upon completion and successful QA/QC of all relevant IVT overlay layers and associaled metadata for a
given installation, the data and metadala will be provided to the base-level command authority for
acknowledg and approval for use in IVT. A porifolio will be prepared containing the following

items for presentation to the base-level command authority and will contain the following items:

1. Hardeopy porifolio cover letter for signature by the base-level command authority, with the
following contents (cover lelter template 1o be provided by the OSD IVT Office):

ing of the IVT portfoliv, for acknowledgement by the
base-level command authority;

«  Checklist of included 1VT data content;
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e [fany IVT overlay layers are nol applicable at a given installation, a short statement signed
and dated by appropriate mission knowledge experts stating that the given IVT overlay layer
is not applicable;

= Standard BRAC disclaimer as per QAP Scction 8.3.1;

*  Signature block as follows: “Contents Approved by [name, title, office symbol} Date: {dd
mmm yyyy}™:

2. Printed 8.5 x 11" or 11 x 17" map of each IVT overlay layer, showing the IVT layer and, for
reference, the installation or range complex boundary;
3. Printed 8.5 x 11" or [ x 17" map showing the aggregate IVT layers overlain for reference on the

etall lex b

ion or range I Y:

4. Printed copies of metadata accompanying each IVT overlay layer. Unpopulated metadata items
may be excluded from the printed metadata;

5. Three Read-Only CD-ROMs with the following items on each CD-ROM:

o All relevant IVT data files, organized as per QAP Sections 5.5 and 7.0;

Al relevant IVT metadata files, organized as per QAP Section 5.4 and Appendix B;

*  Electronic copies of each printed reference map, in PDF format;

*  Electronic copies of each printed metadata file, in PDF format;

*  CD-ROM affixed with a label for signature by the base-level command authority. The label

will contain the following information:
a. Title of “DoD IVT Ponfi
b.  Standard BRAC disclaimer as per QAP Section 8.3.1;
€. Signature block as follows: “Contents Approved by {name, title, office symbol
Date: {dd mmm yyyy "

The base-level command authority should seek inputs from mission knowledge experts at the installation
and within the Service to validate the selected sources are in fact the most appropriate for release to the
IVT Office.

e name ™

» for {installations

The base-level command authority shall sign the portfolio cover letter and the afMixed label on each of the
three CD-ROMs. Signature by the base-level command authority is an indication that the information is
true and correct to the best of his/her knowledge.

Upon signature by the base-level command authority:

*  The signed portfolio cover letter will be scanned and stored in electronic format - PDF for TIFF
prefemed;

*  The hardcopy printouts, one CI-ROM, and one electronic copy of the signed portfolio cover
letter will be kept on file at the installation;

¢ The remaining two CD-ROMs, ¢ copies of the signed cover letter, will be sent 10
the Service BRAC and/or IVT Office, in accordance with each Service's respective BRAC
Internal Control Plan;
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*  One CD-ROM, with electronic copies of the signed cover letter, will be provided to the OSD IVT
Office no later than the stated VT data delivery deadline.

The contents of IVT data and Jata may not be modified upon sig . Use of Read-only CDs (CI2-
lifi of data upon sig Read-write CDs (CD-R/W) are not permitted

8.2.5.1 Chain of Custody

In order to ensure the approved IVT portfolio is appropriately tracked through the Services, the following
general chain-of-custody is established for IVT data between steps (5) and (6):

I, The base-level command authority will approve the IVT portfolio  step (5) as described in
Section 8.2.5  and submit the portfolio in accordance with Service-specific direction as outlined
in the QAP cover letler.

2. The Service’s IVT Office will record in their internally-developed tracking systems the receipl of
the submittals in order to track the Service's overall IVT progress slalus.

3. The Service's IVT Office will retain one of the three CD-ROM copies of the IVT data/metadata
and the accompanying cover letter in order to centrally maintain a Service-specific off-site
backup of the data; address any questions posed by the OSD IVT Office, Service BRAC Offices,
BRAC Auditors, or Service Undersecretaries for BRAC; and to otherwise perform support for the
Service BRAC Office.

4. As the Service’s IVT coordinating element, the Serviee™s IVT Office will subm
Office the final IV submittal pac as prepared by the basc-level command au

8.2.6 Step 6: Acceptance by OSD IVT Office

IVT coordinators within :..n Services will submit the IVT data and metadata on CI>-ROM with affixed
label ining base-| C d authority sig , with signed portfolio cover sheet, to the OSD
IVT Office. _z__.— nn.o:u___._m“o? shall send IVT data for run.: instaliation meeting BRAC Section 2687
threshold manpower criterion as the data are available; Services to deliver data for all
installations al a single time.

The submittal will include the following

ms:
*  Scanned copy of the signed portfolio cover page;
«  CD-ROM with affixed label bearing base-level ¢ 1 authority si and ining each

relevant IVT overlay layer as an ESRI shapefile as per Section 5.5.2, IVT Overlay Layer Delivery
Format and data file for each rel IVT overlay layer as per Section 5.5.2 on CD-ROM.

IVT data and metadata will only be accepted on CD-ROM. Other transmittal methods such as EMAIL
with attachmenis or posting on File Transfer Protocol (FTP) sites are not acceptable.

The OSD IVT Office will perform the following acceptance checks upon receipt of IVT data and
metadata:
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Validati bmittal c

* Inclusion of signed ponfolio cover page.
+ Al file names meet IVT delivery specifications,
Ensuring compliance with IVT specifications:
* Compliance with delivery specifications defined in Section 6.2, Data Source Identification;

* Compliance with attribution requirements defined in Sections 7.2.5,7.3.5, 7.4.5, 7.5.5, 7.6.5,
7.7.5, and 7.8.5, File Name and Aliributes, including ensuring that all other fields not required 10
be populated remain empty;

= Metadata completed to accurately reflect no:.._u_n_aa
source(s), source lincage, ci

horizontal positional accuracy, selected

Assessing visual data quality:

*  Alignment with IVT imagery and other IVT overlay layers, such that no obvious visible errors are
apparent (i.e., data shifted from their true location, elc.).

8.2.7 Step 7: Random Selection for Auditor Validation (Optional)

f_n_..v A.: and (R) are optional and provide an opportunity for BRAC auditors to validate IVT data

F QA/QC p or individual IVT data sets at their diseretion depending on how
their respective Services use _< T'in BRAC 2005, I IVT is 1o be used in deliberative discussions, then
BRAC auditors may use the procedures defined in Steps (7) and (R) as the basis for an IVT validation
effort,

Should BRAC auditors elect to do so, a statistically significant number of installations meeting BRAC
Section 2687 threshold manpower criterion may be randomly selected to ensure Services are collecting
and performing nccessary QA/QU on IVT data as defined here

HBRAC auditors will share the list of randoml 1 di llations with the OSD IVT Office
will not be shared with the Services. Upon 1 of the IVT submittal in step (6), the OSD 1V
Office will notify BRAC auditors that 1VT dala for the selected installation(s) are available for valid:

8.2.8 Step 8: Auditor Validation (Optional)

In the event BRAC audilors choose to validate IV data collection processes, QA/QU processes, or
individual IVT data sets, the following is a list of internal controls thal auditors may use to construct an
IVT validation plan. Auditor validation may include, but may not be limited 1o, the following internal
controls. Auditors may execute these controls at the Service IVT Office or at randomly selected
installations as requirements and resources warrant.

Recommended acceptable responses to each intemal control question are provided in parentheses for
auditor consideration:
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Assessing source validity:

*  Was the sclected source(s) on the list of valid sources identified in the QAP? (Yes, or if neu, a
qualified mission knowledge expert should state that none of the valid sources listed in Section
7.0 are available)

in the military department? Or ly {and less | bly), was the source
g ician? (The source should be selected by a qualified mission
Sections 6.1 and 8.3.2)

*  What was the justification for selecting a given source? Did the source portray the mosl accurate
or the most current conditions at the installation? Other justification for source selection? (Source
selvetion should be based on one or more of the criteria listed in Section 6.1, as stated by a
qualified mission knowledge expert)

A : " 1
L] P

*  Has the metadata file been completed (i.e., are all required CSDGM data el
populated, and are those elements populated with valid values as per the QAP?) (Yes)

*  Who authored the metadata file? (The POC responsible for authoring the metadata file should be
identifiable by either the Service IVT Office or the installation)

« Contact the mission knowledge expert identified in the metadata file, and validate the source
lineage information provided. (Mission knowledge experts should be able to identify and present,
if necessary, the selected source(s) for cach IVT overlay layer)

Assessing IVT data accuracy:

= Physically review any or all of the sources considered, 10 be provided by the relevant mission
knowledge expert, and based on source selection criteria defined in Section 6.2, Data Source
Identification, select what the auditor sees as the most appropriate source. Does this source match
the source selected by the Service? (Auditors should select the same source as the gualified
mission knowledge expert, based on selection criteria presented in Section 6.1)

e Was the methodology used 10 conditions on the selecied source approved by Federal
and/or Dol) policy and regulations? ( Yes)

+  For hardcopy/paper maps converted to digital fonmat:

o At what scale was the information drafied, or what was the stated scale for the published
source map? ( The original map scale should be known and reportable)

o Does the hardcopy/paper source map meet NMAS at a stated map scale? (Preferably yes)

o What methodology was used to convert the content from the hardcopy/paper map to
digital formal (options outlined in Section 6.6, Converting Hardcopy (Paper) Maps to

I Geospatial Format)? (Conversion methodology should be knawn and reportable,

as per Section 6.6 definitions)

o Was any consideration given to the amount of error propagated during conversion to
digital format, as per Section 6.67 Was the error quantified and/or recorded in the
associated IVT metadata file? (Yes, in the event that significant propagation of error was
antivipated by the individual(s) performing the conversion)
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Assessing equivalency between certified BRAC data and IVT picture:

Several questions included in the BRAC data calls may request information on constraint factors
visualized in [VT (e.g., a question about the tota! area of wetlands a1 an installation). As per Section
6.1, there is no requirement for the wetlands portrayed in IVT to exactly match the certified answer in
response to the BRAC data call. Therefore, a given installation may provide a certified response
indicating 105 acres of wetlands, yet the area measured from the corresponding wetlands piclure in
IVT may be 120 acres. However, auditors may choose to assess how closely the two values match, to
ensure that there is no significant difference between the two values. The following procedure may be
used (o establish the amount of significant difference for any given factor at any given installati
and 10 assess whether the difference in values falls within that threshold:

*  Bufler the polygon(s) n cach IVT overlay layer to be tested by 6.67 feet (2.03 meters).
value is based on the optimal viewing scale for |-meter resolution imagery'’. Create both an
inner buffer (1o define the minimal arca threshold value for the polygon) and an outer buffer (1o
define the maximum area threshold value for the polygon) as shown:

\%giﬂ

inner Buffer to Establish Minkmum
4= Threshoid Value

Outer Buffer to Establish Maximum
‘#—— Threshold Value

Allowable Positional Error as per National
Map Accuracy Standards
Figure 8-2 Polygon Buffers Establishing Minimum and Maximum Threshold Values for
Comparing to Certified BRAC Responses

* Calculate the area of the inner bufTer to establish the mini area threshold value and the outer
bufTer to establish the maximum area threshold value within which certified BRAC responses
should fall. For example, the calculated threshold may be a minimum area of 100 acres and a
maximum area of 140 acres.

Tenlated

+  Compile the and mini areas for all features in a given IVT overlay
layer for the installation, and then compare the certified BRAC response to those threshold
values. IT the certified answer falls outside the established threshold values, the difTerence
between certified BRAC data and the corresponding IVT picture may be considered significant
and may warrant further investigation at the discretion of BRAC auditors. In the example above,
the certified wetlands area at the base was 105 acres, which falls within the threshold of 100 and

Pa— o

140 acres, may the difference between the two values is insignificant.

LAE ' optmal viewing scale for 1-meter resoluton imagery s 1:.4,000 as detarmined by COTS mapping softwara from ESRI, Inc
Hatonal Map Accuracy Standards (NMAS) state that for maps on publication scales iarger than (1., more detaled than) 120,000,
not mare than 10 percent of ponts lested will be in eror by more than 1750 inch, measured on the publication scale. Theratora given
optimal imagery map scale, the maximurm posibonal error is B.67 feat, or 2 03 meters
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Assessing content accuracy via ground truthing (wetlands only):

*  Perform ground truthing on-site as per Section 6.5.1, Ground Truthing and Error Matrices.

" PR 1 naciti

| accuracy:

¢ Assessment of horizontal positional accuracy requires cartography, surveying, and global
positioning system (GPS) expe and may not .wn suitable for BRAC auditors. However,
FGDC-STD-007.1-1998, logy, Section 1.2, h_n?_? several Be..___.!._o_ow.nm for

ground-truthing positional accuracy of di patial data, i L ng, least
squares adjusiment, no__._vE:...: with tested cu_cnm of higher y, repeat for
precision testing, and esti

While the purpose of the above-listed internal controls are 1o provide a mechanism for BRAC auditors 1o
validate IVT data collection and QA/QC processes, auditors reserve the right 1o reject any selected IVT
data set(s) at their discn _c_._ :._ this event BRAC auditors will notify the IVT Office of problems

1 and luti ifany. The IVT Office will request the mililary department 1o
revise the IVT data seifs), re-submit to the base-level command autharity, and re-submit to the IVT
Office.

8.2.9 Step 9: Submittal to NT aaus_-oa.

Upon completion of step (6), or for i d for auditor validati pletion of
m:.._u (8), :._n IvT O_._._no will load the _c__- data and E.‘Ea_wz. into the [VT Repository at the Pentagon. An
q document will be developed 1o guide development

8.3 Record Keeping

8.3.1 Disclaimers

wn_nn_ documenis addressing IVT processes or portraying data from IVT, including EMAIL messages,

policy and guidance, maps, and other print-outs of digital data and metadata may be
qon_..__..nn to include the dard BRAC disclai al the discretion of the Service BRAC offices,
Standard BRAC disclaimers are provided in BRAC Policy Memo No.

8.3.2 IVT Portfolio for Base-Level Command Authority Signature

Exact format of the IVT Portfalio cover letier and hard-copy reference maps, as deseribed in Section
8.2.5, will be prepared by the OSD IVT Office and provided to the Service IVT Offices subsequent to
release of the QAP Version 1.0.

8.3.3 Releasibility

To protect the integrity of the BRAC 2005 process, all IVT data and metadata are deemed deliberative
and internal to Dol). All requests for release of IVT data and metadata in suppaort of BRAC 2005,
including those under the Freedom of Information Act (FOIA), received prior 1o the Secretary of Defense
forwarding his reali and closure r dations 1o the BRAC Commission shall be forwarded
to the IVT Office. The IVT Office will vel the request with the IVT IPT and Joimt Cross Service Groups
(JCSCGs) as necessary before authorizing release of the requested data or metadata,
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8.3.3.1 Audit Access to Records

As per BRAC Policy Memo No. One, the DoD will allow GAO m_._n_ BRAC auditors _.== and ovn_.. ACCESS
to all elements of the BRAC process, includir i
V. m _.2._ rece

BRAC auditors will be granted access to IVT infonmation for those i

ions doml ]

Y
(7), Random Selection for Auditor Validation, as defined in Section £.2.7, However, to comply with
BRAC Policy Memo No. One requirements, BRAC auditors may request access 1o 1VT data or metadata
at any lime.

£.3.3.2 Dissemination

Consi with the org: | controls set forth in the Dol) BRAC ICP in BRAC Policy Memo No.
One, access will not be granted to any individual, to include technical experts or outside consultants,
without the consent of the IVT Office, with coordination with the IVT IPT. Such access carries a
responsibilily for ensuring that IVT data and information are treated as sensilive and pre-decisional.
Members of the IVT team within OSD and the Services, as defined in the IVT Chanter, are required to
protect the BRAC 2005 p from either improper or unofficial discl . The IV'T team as defined
in the IVT Charter must take precautions to prevent the acceptance of information that has not been
certified by the base-level command authority.

IVT data and metadaia, once uploaded into the IVT Repository, will be made available 1o the BRAC
deliberation and support teams within OSD, including the Und ies for BRAC and the JCSGs,
and within the military department BRAC offices.

8.3.3.3 Access to IVT Data

Access 10 IVT data, either virtually, or via obtaining phy
Operational, System, and Technical Architeciure.

al copies, will be established in the IVT

8.3.3.4 Distribution Format

When approved for release by the IVT IPT, the IVT Office will provide IVT information in the following
formats:

BRAC Commission, Public Domain Internal DoD Use, BRAC Auditors
VT Overlay Layer | Non-modifiable format; hardcopy map, | Native electronic format (ESRI
or unregistered picture (TIFF, JPG, shapefile), georeferenced and attributed.
GIF, PDF, elc.)
IVT Imagery | Non-modifiable formal; hardcopy map, ¢ electronic format (GeoTIFF or
or unregistered picture (TIFF, JPG, similar), georeferenced
GIF, PDF, elc.)

VT metadata | Native elecironic format {XMI., SGML) | Native electronic format (XMI., SGML)
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Distribution of IVT __._._uan is constrained by Title 50 of the U.S. Code, War and National Defense,
Imagery License Restricti ary Departments and Defense Agencies. Non-Dol) organizations
u.ﬁ ___o _..«goz._ uce_ ¢ relain __.n right to _..Ez..&o ._..o same :_:_raq p_: y from the E__.H_E at their

2 ,.f_mU 00. Specific :ogyn restrictions for IVT imagery and a list of Ti itle 50
c_‘ru_.:xm:o:a can be m...::—_ in Appendix C.

8.3.4 Non-Disclosure Agreements

Individuals responsible for preparing, reviewing, or handling VT daia and metadata, including mission
knowledge experts within the Services assisting with IVT source selection, may be asked 1o sign a BRAC
2005 non-disclosure agreement, at the discretion of the Service BRAC Offices. The Dol standard
agreement 15 al Appendix C to BRAC Policy Memo No. 1.
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Appendix B - IVT Metadata Requirements

IVT data — imagery and overlay layers - will be documented using the FGDC CSDGM as per Section 5.4, Appendix B defines specific CSDGM
metadata fields that must be populated for each IVT data set and valid values that must be used in those metadata fields. Multiple sources may be
recorded in CSDGM Section 2 in the event that multiple sources were selected and used to develop any given IVT Overlay Layer. Laver-specific
metadata requirements in addition to those defined in Appendix B are defined in Section 7, IVT Data Specifications.

“Unknown” is not a valid value unless otherwise noted.

Section 1 - Identification
CSDGM Element CSDGM Element Name Description Valid Values
Number
1.1 Citation
11 Idennficanon The name of an orgamzation or individual that Service names:

(Citation 8.1) (

Data Set Onginator)

provided the data set For IVT, this wall contain the
name of the service, a single space. followed by the
installation/facility name

For joint facilines (e, a Jornt Reserve Base), the host
service should be identified as the onginator, or 1f no
host service exists, the facility should be identified as a
Joint Reserve Base (JRB}

SLSAT
“LUSNT

“USMCT

“LSAF”

“JRB"

FExample values:

“L'SA Fort Bliss™

“USAF Edwards Air Force Base™
“LUSN Naval Stanon Norfolk”
“USMC MCAS Miramar™

“JRB Willow Grove”

11 Identification The date of release or current version of the file This Format:
. o represents the date that a given IVT overlay layer and |
{Citation 8 2) (Data Set IVT Publication Date) ated metadata file were “locked" and written to ﬁi:nm:d.:m .
CD-ROM for approval by the base-level command P Hes:
authonty (as desenibed 1n Section 8 2)
“20031128" (rep 28 Nov 03)
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CSDGM Element CSDGM Element Name Description Valid Values
Number
11 Idenufication The name by which the data set 15 referred Must be Valid values:
{Citatron 8 4) (Data Set Title) one of the following valid values ““1-meter panchromatic image™

“l-meter color image™

“S-meter panchromatic image™
“Installation Boundary™

“Range Complex Boundary™

“100-Year Floodplans™

“Wetlands™

“Accident Potential Zones™

“Explosive Safety Quantitv Distance Arcs™
[ “Noise Contours™

1.2 Description

122

Descniption, Purpose

1.21 Description, Abstract A brief narative of the data set. Must be one of the Valid values:
following valid values Refer to Abstract Reference Table below
A summary of the intentions with which the data set Valid value:

‘was developed Must be the following vald value

“Information portraved herein enables DoD
Military Departments, BRAC Joint Cross
Service Groups, and the BRAC Commission
to visuahize installations meeting BRAC
cntenon The information portrayed herein
will be used to visually interpret statistical
numernical information provided by Miltary
Departments 1n response to BRAC data calls
and p 5 3 pl y patial
supplement to the deliberative data and a
starting pont for turther analysis ™

31 OcToeer 2003
63




DOD INSTALLATION VISUALIZATION TOOL

-

QUALITY ASSURANCE PLAN
VERSION 1.0 T
CSDGM Element | CSDGM Element Name | Description | Valid Values
Number |
1.3 Time Period of Content
13 Time Period of Content The latest date to which the data content represents Formar:
(Cuation 9.1 1} | (Single Calendar Date) conditions on the ground vyyymmdd
Thus field is used to capture neither the publication date | Example values:
of a study or of a hardcopy map nor the date the “20020101" (representing 01 Jan 02)
hardeopy was converted to digital format, but rather the | “2p031 128" (representing 28 Nov 03)
latest date the conditions at the location were measured | “|9980100™ (representing Jan 98)
or derived. For hardcopy maps, 1f the content date 15 )
unknown, the map publication date can be used
If only the month and year are known. but not specific
day within the given month. enter zeros (“07) in the
place of “dd™ as shown
131 Time Period of Content, Reference for the Time Period of Content. Must be one | I'alid | alies:

Currentness Reference

of the following valid values

“Ground condition date™
“Publication date for source matenals”

1.4 Status

141 Status, Progress The state of the data set. Must be the following value Valid Value:
“Complete”
142 Status, Maintenance and Update | The frequency with which changes and additions are Valid Ualue:

Frequency

made to the data set after the inmal data set is
leted Must be the foll value

“N/A - Snapshot of conditions on iven
date provided for BRAC 2005

NOTE: The dara may be updared on a regular or visualization™
Srequent basis ar the installation. However, as these
data are provided as a snapshor at a single point in
time for the purposes of BRAC 2003 visuahzanon, the
Sollowing value will be provided:
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CSDGM Element CSDGM Element Name Description | Valid Values
Number
1.5 Spatial Domain
151 Spatial Domain, Bounding The outermost limits of coverage of a data set Valid Ualues:

Coordinates expressed by lattude and longitude values in the order Latitude: -90 00 10 90 00
western-most (CSDGM element ! 5 1 1), eastern-maost
{1 5.1.2), northern-most (1 5 1 3), and southern-most Longinde: -180 00 10 19999
(1514)
These t | di are provided o enable
spattal search within the IVT application
1.6 Keywords
1611 Theme Keyword Thesaurus Must be the following valid value Valid Value:
“None”
1612 Theme Keyword Common-use words or phrase words used to deseribe | Reguired Keyword 1alues:

the subject of the data set. Required values include

“Installation Visuahzation Tool”
“IVT™

“BRAC 2005™

{laver name, as per CDSGM element 8 4}

1.7 Access Constraints

17 Access Constraints

R and legal prereq for 18 the
data set. These include any access constrants apphed
1o assure the p of privacy or I 1

property, and any special restrictions on obtaining the
data set

Must be the following vald value

Valid Valwe (for imagery):

“Imagery acquired by the DoD may not be
distributed to non-DeD orgamzations or 1o
the public DoD Title 50 restrictions apply
Non-DoD orgamzations mav acquire this
image directly from the commercial imagery
vendor”

Valid valuwe (for VT overlay lavers).
“Electrome copies of IVT Overlay Lavers.
in CADD or GIS format, will not be
distributed wathin the public doman Upon

request, the OSD IVT Office may provide
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CSDGM Element CSDGM Element Name Description Valid Values
Number
unregistered pictures showing the
hic extent of ph p
in this IVT overlay layer ™
1.8 Use Constraints
18 Use Constraints Restnctions and legal prerequisites for using the data Valwd Value:
set after access is granted. These include constraints “Data used to supplement BRAC 2005
apphed to assure the protection of privacy or deliberations Thes data set was not used for
intellectual property, and any special restrictions or BRAC 2005 analysis. %o use constraints
himitations on using the data set. upon release in the public domamn
Must be the following value

1.9 Point of Contact

The Pont of Contact (POC) should be the mession b

the POC authoring the metadata file 1s the same person as the mission k

Had,

expert who
ble for source

I the data source. and shall nat be the base-level GIS/mapping POC (unless

ledge expen

). In the event the mission knowledge

expertis a the should reflect the govemment office for which the contractor works, mor the contractor company
information
The name of the individual/org ponsible for creating the metadata file 1s recorded in CSDGM element 7 4, Metadata Comact
19 Point of Contact Name of mission knowledge expert responsible for FExample Values:
(Citation 101.1) | (Contact Person) selecting the source for the given IVT layer “John Smith"
“Joe Q Public”
19 Point of Contact Orgamzation name (or office symbol for military Example Values:
(Citation 101 2) | (Contact Organization) organizations) of the mission knowledge expert “AF/ILE-I" (HQ USAF Installations and
Logistics, Office of the Civil Engineer)
“1ICES™ (11" Civil Engineening Squadron)
19 Point of Contact Title of the mission knowledge expert Fxample Values:
(Citation 10 3) (Contact Position Title) “Civ™ = Civilian

“Contr” - Contractor
Mifitary sitles inchuding:

“Capt™
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CSDGM Element CSDGM Element Name Description Valid Values
Number
“LiCol”
19 Point of Contact The tvpe of address provided Must be one of the Valid I'alues:
(Citanon 104.1) | (Address Type) fallowang valid values “mailing”
“physical™
“mailing and phyvsical”
“po box™
Other (deseribe)
19 Point of Contact Address line for the mission knowledge expert Example Values:
(Citation 104 2} | {Address) 1240 Main Street”
*“100 Rickenbacker Avenue”
“P.O Box 1007
19 Point of Contact The address city for the mission knowledge expert Example Values:
{Crtation 104 3) | (City) “Washington™ {for Washington DC
“Honolulu™
“San Diego”
19 Pont of Contact The address state or ternitory for the mission FExample Values:
Cita 10.4.4 Stan Territory) knowledge expert. Use accepted two-letter Postal “DC” - Washineton, DC
{ation )| (State or Temtory state/ternitory codes for this field v " v.rg.m'ft
“PR” - Pueno Rico
“GU™ - Guam
19 Peant of Contact The ZIP code for the mission knowledge expert. Nine Fxample Values:
(Citation 104.5) | (Postal/ZIP Code) dignt ZIP codes, with dashes, preferred, but five dignt | ~22030.1260"
#1p codes will be accepted “RO33I0T
19 Point of Contact mission knowledge expert address country. Vahd value | Falid Paiwe:
(Citation 104 6) | (Country) for IVT must be the following “LSA”
1.9 Pownt of Contact mission knowledge expert Telephone number, Fxample Vahes:
{Citation 105) | (Telephone Number) including all applicable area codes and extensons COMM 123-456-7890

C I numbers are preferred, and should be
preceded wath “COMM™ as shown. However, if only
DSN numbers are available, enter that number here and
precede the number with “DSN™ as shown

COMM 123-456-T8%0 ext 345
DSN 123-456-T890
DSN 123-4567
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CSDGM Element CSDGM Element Name Description Valid Values
Number
19 Point of Contact The email address for the mission knowledge expert FExample Values:
(Citation 10.8) (EMAIL address) “john smith@ basename af mil”
“john smuth{@navy mil™
Section 2 - Data Quality Information
CSDGM Element CSDGM Element Name Description Valid Values
Number
2.3 Completeness Report
23 l Completeness Report Infi about . sel cnteria, If no omissions are present Valid Valne:
generahizations, defimtions used, and other rules to “Compl .
denive the data set omplete data set . 3
If omissions are present Valid Valwe:

|

Use this field to record if any features (e g . wetland
polygon, floodplain polygon. APZ or ESQD clear
zone, noise contour, of installation boundary element)
were excluded from the data set for any reason

NOTE: /t is assumed thar all data will be provided for
each 11T laver. unless those daia are classified as
SECRET or above.

Free text, describing any map
features/elements that exist on the ground
but have been omitted from the IVT dara set
due to classification constraints

Fxample Values:

“Wetlands from 1999 restoration study not
included because {provide justification)”
“New boundary from 2003 land transfer to
{Junsdiction] not shown as the boundary re-
survey has not yet been performed ™

2.4 Positional Accuracy
2411 Honizomtal Positional Accuracy
Repant

A narrative explanation of the accuracy of the
henizontal coordinate measurements. Use this field to
record the honzontal positional accuracy of digital

vecspatial data sources and the published map scale of

Ctreular Error Formar:

“4-meter CE 90 (1-meter imagery}~
“25-meter CE 90 { S-meter imagerv)”

31 Ocroser 2003
68
-
DOD INSTALLATION VISUALIZATION TOOL
QUALITY ASSURANCE PLAN
VERSION 1.0 vT
CSDGM Element CSDGM Element Name Description Valid Values
Number

hardcopy/paper map sources, as stated on the selected
source

Valid values should be stated in one of the following
two fashions

»  Circular error, as defined by FGDC STD 007 3-
1958, NSSDA. (digital sources) or

*  Meeting National Map Accuracy Standards
(NMAS) at a given printed map scale
{hardcopy/paper sources)

The following statement may optionally be added to

quahfy any significant prop of error

with converting hardeopy/paper maps 1o digital format

“Error introduced upon conversion from hardcopy: o

digital formar”

Free-text description may be provided in the event the

following values are not applicable to a given IVT data

laver

National Map Accuracy Stamdards:
“Meets Natonal Map Accuracy Standards
at {map scale}”

If the 11T overlay laver was created using
“heads-up ™ digitizing techrigues and
another 1T image or overlay layer was
used as reference:

“Referenced to { IVT imager or overlay
layer name ™

If horizomal positional aconracy is
wnknewn:

“Unknrown”

2.5Lineage

The following section may be repeated numerous times in the event that multiple sources were selected and used to develop any given IVT overlay
layer. Most metadata management applications (including ESRI ArcCatalog and the USACE CorpsMet application) can accommodate numerous

source citations,

2511 Lineage, Source Citation The name of the individual or orgamization that Valwd Values:
{Citation 8 1) (Source Originator) developed the source of the IVT data set. Must be one | | Source onginator name !
of the following vahid values
2511 Lineage. Source Citation The date when the source was published or otherwise Valid Valwes:
(Citation 8 2) {Source Publication Date) made available for release Lﬂkﬂﬂ\"“ .
If only the month and vear are known. but not specific | “Linpublished matenal
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CSDGM Element CSDGM Element Name Description Valid Values
Number
—
day within the given month, enter zeros (“07) in the idate}
place of “dd” as shown Date Format:
Must be one of the following valid values. yvvymmdd
Frample date values:
T200201017 (representeng 01 Jan 02)
“20031128" (representing 28 Nov 03)
" 199801007 (representing Jan 98, where the
specific day 1s not provided)
2511 Lineage, Source Citation The name by which the source of the 1VT Laver 15 Vald Values:

(Cnanon 8.4)

{Source Tule)

known. This could be the name of a local study. a
nattonal data set, a standard business process by which
the data are generated. etc

| source name !

Frample vahwes:

“National Wetlands Inventony™
“Nellis AFB Nose Studv™
“FEMA Flood Insurance Studv for
{unsdiction}”

2511
{Citation 8 6)

Lineage, Source Citation

{Geospanal Data Presentation
Format)

The mode in which geospanal data depicted in the IVT
layer were rep din the source d Must
be one of the following valid values

Valid Values:

“Dhagram”

“Map”

“Model”

“Profile”

“Raster digital data™

“Spreadsheet™

“Tabular digital data” te ¢ . coordinates)
“vector digital data™

Other (specifv)

2511
(Citarion 88.2)

Lineage, Source Citation
(Publisher)

The name of the individual or ergamzation that
published the data set source Must be one of the
following valid values

Valid Values:
{publisher name orgamzanon !
‘nknown”

A"

2511
(Cuanon £.9)

Limeage, Source Citation
(Other Citation Details)

In the event that a source other than the most-preferred
source 15 selected for an IVT data set (as per Sections
7241,.7341.7441.7541.7641,774 1, and

Valid Valwes:
Free text narrative description
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CSDGM Element CSDGM Element Name Description Valid Values
Number
7841), and more preferred sources were avarlable, a
short description justifying the selection of the lesser-
preferred source
May be a short free-text description
2516 Lineage, Source Contnbution An indicator of which approved source for the IVT Valid Valves for (1T Imagen:

data set was used, from the list of vahid and viable
sources as defined herein

The purpose of this metadata reference is 10 indicate
which approved data source was used, from the most-
preferred to the least-preferred data sources defined in
the QAP Sections listed herein

F-meter imagery - “Space Imaging
TKONOS Precision 1-Meter”™

J-meter imagery - ~Space Imaging Indian
Remote Sensing (IRS) Reference 5-Meter”

Valid Vaives for [VT Cverlay Lavers:

Vahd values vary by IVT laver type and by
which source was chosen Should be one of
the valid values listed in the following QAP
Sections, or may differ if another source
was used

Installation Boundary - Section 7241
Range Complex Boundary  Section 7341
Newse Contours - Section 7441

Accident Potential Zones - Section 754 1
ESQD Ares - Section 76 4.1

100-Year Floodplains — Section 7741
Wetlamds - Section 784 1

Lineage, Process Descrniption

General description of the process used to convert the
source identified in CSDGM metadata elements 251 1
and 2.5.1 6 1o IVT format and delivery specifications
as per Section 5 52 The purpose of this value is to
help auditors understand the method used to convert
the source to IVT specificanons, and any p I

Recommended Values

“Converted georeferenced GIS file 1o 11T
specifications”™

“Converted georeferenced CADD file 1o
11T specifications ™

error introduced, as per Sections 6.5 and 6.6

Thus field 15 free text. Metadata authors are d

10 use one or more of the following statements when

Geargfe ed unregastered GIS file amd
converted 1o 11T specifications
“Geareferenced unregistered CADD file
and converted 1o 11T specificanons ™
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CSDGM Element CSDGM Element Name Description Valid Values
Number
describing the source conversion process “Regrstered digitization of handcopy

sorrce”

“Heads-up digitizaton of handcopy sonrce”
“CONGC) dava entry from source

“Scanned and vectonized source map”

Cither (specify)
Section 3 - Spatial Data Organization Information
Not required for IVT.
Section 4 - Spatial Reference Information
CSDGM Element CSDGM Element Name Description Valid Values
Number
4.1 Horizontal Coordinate System Definition
4113 Geographic Coordinate Unns M units for h | coord: Must be | Paled Falve:
the following value “Meters™
41221 Gnd Coordinate System, The name of the coordinate system for IVT data Must | Palid Ualue:
Coordinate System Name be the following value: “Universal Transverse Mercator™
41222 LT™ Zone Number Idenufier of the UTM Zone the IVT data set falls Valid Value:
within. Must be the following value 1 <= L'TM Zone Number <= 60
4141 Honzontal Datum Name Name of the reference system used for defiming Valid Valwe:
horizontal coordinates Must be the foll value “World Geodetie System of 1984 (WGS
84)"
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Section 5 - Entity and Attribute Information
CSDGM Element CSDGM Element Name Description Valid Values
Number
5.2 Entity and Attribute Overview
521 Entity and Attnbute Overview Statement summanzng the attribute table for the INT | ald Palwe:
layer Must be the following vahd value “IVT atinbutes orgamzed by the Spatial

Data Standards for Facilinies, Infrastructure,
and Environment (SDSFIE), NCITS 353,
Version 2.22. IVT attribute table structures
meet basic comphance guidelines as defined
by the CADD-GIS Technology Center
Several custom fields have been added 10
store additional information not
accommodated by the standard SDSFIE
attnbute tables ™

Section 6 - Distribution Information

Not required for IVT. Relevant access and use constraints are described in CSDGM metadata elements 1.7, Access Constraints, and 1.8, Use
Constraints,

Section 7 - Metadata Reference Information

CSDGM Element CSDGM Element Name Description ! Valid Values
Number |
7.1 Metadata Date
71 Metadata Date Date the metadata file was created or last updated by | Formar:

the Service IVT Office or other party in coordination F yyyymmdd
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CSDGM Element CSDGM Element Name | Description Valid Values
Number
with the Service IVT Office FExample values.
Must be the following value “20040101™ (representing C1 Jan 04)
“20031 128" (representing 28 Now 03)

7.4 Metadata Contact

The Metadata Point of Contact (POC) wall be the individual
or other individual under supervision from the Service IVT Office In the event the

author 15 a

ble for authoning the data file This will typically be the POC at the Service IV T Office,

. the | information should reflect

the government office for which the contractor works, mof the contracter company information

The mission knowledge expert responsible for source selection will be recorded in CSDGM element 1 9, Point of Contact

74 Point of Contact Name of individual responsible for preparing the Fxample Vatwes:
(Citavon 1011} | (Contact Person) metadata file “John Smith™
“Joe Q Public”
74 Paint of Contact Orgamization name (or office symbol for miluary Example Values:
(Citation 1012) | (Contact Org ) of the POC “AF/ILE-I" (HQ USAF Installations and
Logisnes, Office of the Civil Engineer)
“1ICES™ (11" Civil Engineening Squadron)
74 Point of Contact Title of the metadata author Fxample Values:
(Citation 10.3) | {Contact Position/Title} “Civ" - Civilian
“Contr” - Contractor
Military tiiles inclding:
“Capt”
“MSgt”
“Lt Col™
74 Point of Contact The type of address provided Must be one of the Vald Values:
(Citation 104 1) | (Address Type) following valid values “mailing”
“physical”
“mailing and physical”
“p0 box"
Other (describe)
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CSDGM Elemant CSDGM Element Name Description Valid Values
Number
74 Paint of Contact Address line for the metadata author Example | alues:
(Citation 104.2) | (Address) 1240 Main Street”
100 Rickenbacker Avenue”
“PO. Box 100™
74 Pomnt of Contact The address city for the metadata author Fxample Values:
(Citation 104 3) (Citv) “Washington™ (for Washington DC)
’ “Honalulu™
“San Diego™
74 Point of Contact The address state or termitory for the metadata author Exampie Values:
(Citation 104.4) | (State or Terntory) Use accepted two-letter Posta! state/termitory codes for | “DC™ - Washington, DC
. this field “VA" - Virginia
“PR” = Puerto Rico
“GLU™ - Guam
74 Point of Contact The ZIP code for the metadata author Nine dign ZIP Example Values:
(Citation 104 5} | (Postal/ ZIP Code) codes. with dashes, preferred, but five dignt zip codes “22030-1260"
will be accepted “80330"
74 Pont of Contact Metadata author address country. Valid value for IVT Palid Value:
{Citation 1046) | (Country) must be the following SUSAT
74 Point of Contact Metadata author telephone number, including all Example Values:
(Citation 105) | (Telephone Number) apphicable area codes and extensions. COMM 123-456-7890
C 1al numbers are preferred. and should be COMM 123-456-T890 ext 345
preceded with "COMM™ as shown However, if only DSN 123-456-7890
DSN numbers are available, enter that number here and | psy 123-4567
precede the number with “DSN" as shown
74 Point of Contact The email address for the metadata author Example Values:
{Cnation 10.8) (EMAIL address) “john smithi@basename af mil”

“yohn smuth@navy ™
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CSDGM Element CSDGM Element Name Description Valid Values
Number
7.5 Metadata Standard Name
75 Metadata Standard Name The name of the 1 dard used to d Valid Vafue.
the data set. Must be the following value “FGDC Content Standards for Digital
Geospanal Metadata™
7.6 Metadata Standard Version
76 Metadata Standard Version Identification of the version of the metadata standard Valtd Values:
used to document the data set Must be one of the “Version 2 - 1998 (FGDC-STD-001 June
following values 1998)"
“FGDC-STD-001-1998"
Abstract Reference Table
IVT Layer Name Valid value for CSDGM Element 1.2.1, Description, Abstract
All imagery lavers: Acquired by the OSD IVT Office to 1 BRAC 2005 dec making by visually preung vahdated BRAC
data Imagery 15 provided 1o lize each DoD 1 or activity meeting BRAC Section 2687 |}ueshold
anpower criteria, including the diate vicinity g the Il of range
Installation Boundary Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting validated BRAC
data, showing the boundary defining the geographic extent of land owned, leased, being used under license, permit.
temporary Executive Order, ete for each Dol installation or activity meeting BRAC Section 2687 threshold manpower
cnteria
Range Complex Boundary Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting vahdated BRAC

data, showing the boundary defining the geographic extent of Special Use Airspace or land owned, leased. being used
under license, permit, temporary Executive Order, for air-to-surface and active/iactive ground ranges

Noise Contours Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting validated BRAC
data, depicting the geographic extent of noise on and bevond the boundanies of DoD installations and activities meeting
BRAC Section 2687 threshold manpower cnitenia. Depicts nosse contours, in 5 dB intervals, for noise generated from
fixed or rotary wing awrcraft operations, associated ground maintenance noise, and large caliber weapons (20mm or

C

greater), using A-weighted or hted noise as per Federa! and DoD guidelines
¥

APZ Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting validated BRAC
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data, depicting the geographie extent of Clear Zones and Accident Potential Zones | and 11 around runways and
heliports at DoD installations and activities meeting BRAC Section 2687 threshold manpower critena

ESQD Arcs Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting validated BRAC
data, depu:ung the hic extent of inhabited building distance (IBD) nplosne safety quanury distance
{ESQD) arcs, for DoD installations meeting BRAC Section 2687 threshold manpower cnitena.

100 Year Floodplan Compiled by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting vahidated BRAC
data, depicting the geographic extent of the 100-year floodplain at each DoD installation or activity meeting BRAC
Section 2687 threshold manpower cntena The 100-year floodplain is defined by FEMA as the area that has a 1-in-100
chance of flooding, Jing to histoncal statistics, tn any given year

Wetlands (_umpﬂcd by the DoD Service to supplement BRAC 2005 decision-making by visually interpreting validated BRAC
data, d 2 the g phic extent of wetlands at DoD 1 of activities mntmg BRAC Section 2687
thr!:sho]d manpawer critena. \Nﬂla:nds yed may be jurisds | wetlands del d using USACE delineation

L or non-jur ds del d using EPA or USFWS methodologies. including the Natonal
Wetlands In\eﬂlor} (NWI) E
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Appendix C - Title 50 License Agreement for IVT
Imagery

DOD INSTALLATION VISUALIZATION TOOL

Title 50 license agreements for IVT imagery are defined and a list of Title 50 organizations are included
in the NIMA Commercial Imagery Copyright and License Interim Guidance, 2 Aug 00 as follows:

Space Imaging IKONOS [-meter imagery license agreement:

IKONOS —- DoD{Title 50 & Coalltion Forces Licensed Data
License Agreement for IKONOS Products
Between the National Imagery and Mapping Agency (NIMA) and Space Imaging. Inc.
In accordance with contract # NMA301-59-D-0002

Imagery products and all derved products are for internal Government use ony, constant with the tarms of the appropriate
distribution liconse sel forth below.

DeoDiTitle 50 & Coalition Forces License

This license permis distribution rights to share imagery or imagery products among DoD Agencies, Title 50 Agancies and
with allies/coaldion panners whan working with foreign governments on joinl projects of joint oparations. All imagery or
imagery products disiribuled to alles/coalition pariners may be kept by the partners a‘ter complotion of the joint project,
howaver distribution to entities outside the foreign Department/Ministry of Defense is restricted

Darvative Work Aophed to Above License - Entities may use works in with the license in
any geographical location. Derivative works consisting of hardcopy peints and other non-maniputable forms of products may
b sed for Government use, including public information, provided that NIMA uses the foliowing legend "D jinsert yoar of
image acquisiton] Space Imaging LP*

i ot iphiity. Space Imaging warrants (a) that it has sufficiant ownership nighits in the Product to make the
Froduct available to Customer under the terms hereod, free from the adverse clarms of third parties; and (b} that the Product
will, far thidy {30) days from the date of shipment, substantially conform to Space Imaging's spacificatons when used on
approprate computer hardware. Tho Products are complex and may contain some non-conlormities, defects or emrors
Space Imaging does nol warrant (hat the Products will meet Customer's needs or expaeciations, thal oparations of the
Products will be arror free or uni or that all ies can or will be THERE ARE NO EXPRESS
O IMPLIED WARRANTIES OF FITNESS OR MERCHANTABILITY GIVEN IN CONNECTION WITH THE SALE OR USE
OF THIS PRODUCT.

Customar must notify Space Imaging within the 30-day warranty period of any warranty claim. Space Imaging's SOLE
OBLIGATION and Custorner's SOLE REMEDY under this Limited Warranty is that Space Imaging either, i ils & scration,
shall: (a} use reasonablo effans to rapair or replace the Product or to provide an avoi within

reasanabla lime so thal the Product substantially conforms to the specificabons contained in Space Imaging's
documentation, or (b) refund the amount of the initial fes previously pasd by Customer for the non-conforming Product

This Limited Warranty is void if any non-conformity has resulted f-om accdent, abuse, misuse, misappication, or modification
by someone othar than Space Imaging. The Limited Warranty is for Customer's banefit only, and is non-ransferable. Space
Imaging is not liabla for any incs or ial damages i wilh Customars andlor use of the
Product. This warranty is not apphicable to the extent that any provision of this wamanty is prohibited by any federal, state or
local law that cannot be preampled. This warranty gives Customar specific legal rights, and Customer may also have other
| ights which vary rom state 0 siate

Space Imaging IRS 5-meter imagery license agreement:

IRS-1C/D (via Space Imaging Corp.) - DoD/Title 50 & Coalition Forces Licensed Data
Licensa Agreement for IRS-1C/-1D Products
Between the National Imagery and Mapping Agency (NIMA) and Space Imaging, Inc.
In accordance with contract # NMA301-89-D-0002
Imagery products and all derved products are for intemal Government use only, constant with the lerms of the appropriate
diginbuton keanse set forth below.
DoDiTitle 50 & Coalition Forces Licenys
This license permils distribulion rights to sharo imagery or imagery products amang DoD Agencios, Title S0 Agancias and
with alliesicoalition when working with for wernmants on joint projects or joint ions Al imagary or
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imagery products disinbuted to aliesicoalition partners may bo kept by the partners after complotion of the point project,
however distribution to enldias outside the foreign [ y of Dafensa is i
Derivative Work Angiied Lo Above License - Entibes may use deri works in wilh tho applicable licensa in

any geographical locatan. Derivative works consisting of hardcopy pants and other non-manigutable forms of products may
b used for Government use, including pubbc informatian, providad that NIMA uses the following legend "t finsert year of
image acquisition] ANTRIX Corporation Limded. (All Rights Reserved )

i iability. Space Imaging warrants (a) that it has sufficient ownership rights in the Product to make the
Product available to Customer under the larms hareol, free from the adverse claims of third parties; and (b) that the Praduct
wil, for thiety (30) days from the date of shapment, substantially conform to Space Imaging's specfications when used on
appropriat compuler hatdwara. The Products are complex and may contain some non-conformilies, defacts or errors
Space Imaging does nol warrant fhat the Products will meot Customer's noeds or expactalions, (hat oparations of the
Products will be error free or uni . or that all can of wil be THERFE ARE NO EXPRESS
OR IMPLIED WARRANTIES OF FITNESS OR MERCHANTABILITY GIVEN IN CONNECTION WITH THE SALE DR USE
OF THIS PRODUCT

Customar must notfy Space Imaging within the 30-day warranty period of any warrantly claim Space Imaging's SOLE
OBLIGATION and Customer's SOLE REMEDY under this Limited Warranty is that Spaca imaging either, in ils discredion,
shall. (a) use reasonable eforts to repair or replaco the Product or 1o provide an avo within a
reasonable lime so that the Product substantially conforms ko the specifications contaned in Space Imaging's
documentation, or (i) refund the amount of the initial fee previously paid by Customer for the nen-confarming Product
This Lirmited Warranty is void il any non-conformily has resuted from aceiden!, abuse, misusa, misapgication, or modification
by someone othor than Space Imaging. The Limued Warranty is for Customar's banafit only, and is non-transferable. Space
Imaging is nol habde for any incidental or a5 with Ci andior use of the
Product. This warranty is ned apphicable to the extent that any provision of this warranty is prohitited by any fedaral, state or
local law that cannot be preampted.  This wamanty gives Customer specific legal rights, and Cuslomer may also have othar
rights which vary from state to state

¥

Dol Title 50 applies to the Military Departments, Defense Agencies, and the intelligence communily as
per United States Code, Title 50 - War and » [ Defense, Chapter 15 - National Security, Section
401a. - Definitions, Paragraph (4). The term “intelligence community” includes

(A) OfTice of the Director of Central Int snee, which shall include the Office of the Deputy
Director of Central Intelligence, the National Intelligence Council {as provided for in section 403-
5{b}3) [1] of this title), and such other offices as the Director may designate;

(B) Central Intelligence Agency;

(C) National Security Agency;

(1)) Defense Imelligence Agency;

(E) National lmagery and Mapping Agency:

{F} National Reconnaissance Office;

(G) Other offices within the Depariment of Defense for the collection of specialized national

I3 ! prog
(H) Intelligence elements of the Army, the Navy, the Air Force, the Marine Coms, the Federal Bureau
of | igati e Dep of the Treasury, and the Department of Encryy;

(1) Bureaw of Intelligence and Research of the Department of State; and

(1) Such other elements of any other department or agency as may be designated by the President, or
designated jointly by the Director of Central Intelligence and the head of the department or
agency d, as an el of the i

i
{3 x-
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11th Wing

ACC

ACC Ranges

AETC

BOLLING AFB

BARKSDALE AFB
BEALE AFB

CANNON AFB
DAVIS-MONTHAN AFB
DYESS AFB
ELLSWORTH AFB
HOLLOMAN AFB
LANGLEY AFB

MINOT AFB
MOUNTAIN HOME AFB
NELLIS AFB

OFFUTT AFB
SEYMOUR JOHNSON AFB
SHAW AFB
WHITEMAN AFB

AF Dare County Range (North Carolina)
Avon Park Range (Florida)

Grand Bay Range (Georgia)

Juniper Butte Annex Range (Idaho)
Melrose Range (New Mexico)

Nevada Test and Training Range (Nevada)
Poinsett Range (South Carolina)

Saylor Creek Range (Idaho)

Utah Test and Training Range (Utah)
Navy Dare County Range (North Carolina)

ALTUS AFB
COLUMBUS AFB
GOODFELLOW AFB
KEESLER AFB
LACKLAND AFB
LAUGHLIN AFB
LITTLE ROCK AFB
LUKE AFB
MAXWELL AFB
RANDOLPH AFB
SHEPPARD AFB
TYNDALL AFB
VANCE AFB



AETC Ranges

AFMC

AFMC Ranges

AFRC

AFRC Ranges

AFSOC

AFSPC

Goldwater Range East Range (Arizona)

ARNOLD AFB

BATTLE CREEK FEDERAL CENTER
BROOKS AFB
EDWARDS AFB

EGLIN AFB

HANSCOM AFB

HILL AFB

KIRTLAND AFB
ROBINS AFB

ROME LAB

TINKER AFB

WRIGHT PATTERSON AFB

Edwards AFB Range (California)
Eglin AFB Range (Florida)

AIR RESERVE PERSONNEL CENTER
CARSWELL ARS

DOBBINS ARB

GENERAL MITCHELL IAP ARS
GRISSOM ARB

HOMESTEAD ARS

MARCH ARB

MINNEAPOLIS-ST PAUL IAP ARS
NIAGARA FALLS IAP ARS
PITTSBURGH IAP ARS
WESTOVER ARB

WILLOW GROVE ARS
YOUNGSTOWN-WARREN REGIONAL APT ARS

Claiborne Range (Ft. Polk, Louisiana)

HURLBURT FIELD
MOODY AFB

BUCKLEY AFB

F E WARREN AFB
LOS ANGELES AFB
MALMSTROM AFB
PATRICK AFB
PETERSON AFB




AFSPC Ranges

AMC

ANG

ANG Ranges

PACAF

USAFA

SCHRIEVER AFB
VANDENBERG AFB

Cape Canaveral Range
Vandenberg AFB Range

ANDREWS AFB
CHARLESTON AFB
DOVER AFB
FAIRCHILD AFB
GRAND FORKS AFB
MACDILL AFB
MCCHORD AFB
MCCONNELL AFB
MCGUIRE AFB
POPE AFB

SCOTT AFB
TRAVIS AFB

BOISE AIR TERMINAL AGS
ELLINGTON ANG

FRESNO AIR TERMINAL AGS
GREAT FALLS IAP AGS
MARTIN STATE AGS
MCENTIRE AGS

OTIS AGB

PORTLAND IAP AGS
SELFRIDGE AGB
SPRINGFIELD-BECKLEY MPT AGS
STEWART IAP AGS

TUCSON IAP AGS

Hardwood Range (Volk Field, Wisconsin)
Smoky Hill Range (Ft Riley, Kansas)
Warren Grove (New Jersey)

ANDERSEN AFB
EIELSON AFB
ELMENDORF AFB
HICKAM AFB

USAF ACADEMY




