DEPARTMENT OF THE ARMY
INSTALLATION MANAGEMENT AGENCY
NORTHWEST REGION
1 ROCK ISLAND ARSENAL
ROCK ISLAND, IL 61299-6200

REPLY TO
ATTENTION OF

z 8 S 2006

IMNW-PWD-M

MEMORANDUM FOR SEE DISTIBUTION

SUBJECT: Requirement to collect Geographic Information System (GIS) Data associated with
Construction Projects

1. References:

a. Memorandum, ACSIM, 20 Apr 05, subject: Data Standards for Geographic Information
Systems and Computer Aided Drafting and Design (CADD) and Related Technologies.

b. Draft Engineering and Construction Bulletin, HQ USACE , 22 May 06, subject: CADD
and Spatial Data Standard for Facilities, Infrastructure and Environment (SDSFIE) Guide for
CADD and GIS Deliverables Created as Part of Military Design and Construction Projects.

2. The purpose of this memorandum is to establish the requirement to collect GIS data during
construction projects on Northwest Region (NWR) installations. As the Army receives hundreds
of new facilities, it is imperative that we collect the additional GIS data needed to update our GIS
database. If we do not collect the data during construction, we will never catch up with updating
GIS databases and will incur additional costs to our installations. Therefore, installation GIS
databases will be updated NLT four months after the Beneficial Occupany Date of the
construction project.

3. The intent of this policy is to gather GIS data on the building corner points and information
outside the building footprint. It is not intended to require GIS information on interior building
components. This does not change instructions for the use of CADD.

4. In order to meet Army requirements, all construction contracts will include the requirement
to deliver the GIS data as described in attachment 1 (Spatial Data Standard for Facilities).
Installations are to ensure that this requirement is included in the project management plans.

5. Suggested specification language for inclusion in contracts is available upon request. While
deviations from this language are authorized, deviation from the requirement to provide data
compliant with the latest version of Spatial Data Standards for Facilities, Infrastructure, and
Environment (SDSFIE) is not authorized.



IMNW-PWD-M
SUBJECT: Requirement to collect Geographic Information System (GIS) Data associated with
Construction Projects

6. This memorandum is intended to be interim guidance to installations until Department of the
Army provides implementing guidance. The requirements listed are the DA standard.

7. Point of contact is Mr. Brad Bush, Public Works Division, (309) 782-8296 or DSN 793-8296,
e-mail: bushb@ria.army.mil; Mr. Tor Brunso, Corps of Engineers Liaison, (309) 782-0686,
e-mail: torkild.p.brunso@usace.army.mil; or Mr. Robert Crescenzi, (309) 782-1614, e-mail:
crescenzir@ria.army.mil .

Encl %OM J. HODUINI, PE

as Chief, Public Works

DISTRIBUTION:

Fort Carson (IMNW-CAR-PW), 5050 Tevis Street, Bldg 305, Fort Carson, CO 80913

Fort Leavenworth (IMNW-LVW-PW), 820 McClellan Avenue, Building 85, Fort Leavenworth,
KS 66027-1360

Fort Leonard Wood (IMNW-LNW-PW), 1334 First Street, Fort Leonard Wood, MO
65473-8929

Fort Lewis (IMNW-LEW-PW), Box 339500, Building 2010, Room 101, Fort Lewis, WA
98433-9500

Fort McCoy (IMNW-MCY-PWD), Support Services Directorate, Fort McCoy, WI 54656-5263

Fort Riley (IMNW-RLY-PW), 330 Dickman Avenue, Fort Riley, KS 66442-5000

US Army Garrison-Michigan (IMNW-DUG-PW), 6501 East 11 Mile Road, Warren, MI
48397-5000

US Army Garrison-Rock Island Arsenal (IMNW-RIA-PW), 1 Rock Island Arsenal,
Rock Island, IL 61299-5000

US Army Dugway Proving Ground (IMNW-DUG-PW), Building 5330, Room 2402, Dugway,
UT 84022-5000

Yakima Training Center IMNW-LE-YTC-PWD), 970 Firing Center Road, Yakima,
WA 98901-9399

CF: (w/encl)

Commander, Newport Chemical Disposal Facility (AMSSB-ONC-CO), PO Box 160, Newport,
IN 47966-0160

Commanders Representative, Kansas Army Ammunition Plant (SOSKS-CR), 23018 Rooks
Road, Suite AA, Parsons, KS 67357-8403

Towa Army Ammunition Plant (STMIA-PWD), 17571 State Highway 79, Middletown, IA
52638-5000
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DISTRIBUTION: (CONT)
Lake City Army Ammunition Plant (SJMLC-PWD), Independence, MO 64051-1000
Tooele Army Depot (SIMTE-PWD) Tooele, UT 84074-5000
Lima Army Tank Plant, Public Works Division, (DCMDE-RQ), 1155 Buckeye Road, Lima,
OH 45804-1898
Deseret Chemical Depot (AMSSB-ODC-PW), POP Box 250, Stockton, UT 84071-0250
Pueblo Chemical Depot (AMSSB-OPC-PW), 45825 Highway 96 East, Pueblo, CO 81006-9330
Umatilla Chemical Depot (AMSSB-OUM-PW), Hermiston, OR 97838-9544






Spatial Data Standard for Facilities,
Infrastructure and Environment (SDSFIE)
Guide for GIS Deliverables Created as Part of
Military Design and Construction Projects

Introduction

This Appendix establishes the requirements for geospatial
data deliverables produced as part of the design-build
contract. It includes description of the:

¢ Coordinate System and Datums;

e Data Quality Standard;

e Deliverables;

e SDSFIE-Compliant GIS Deliverable Specification; and

e Metadata.

Coordinate System and Datums
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NOTE: The coordinate system and datums are determined by
the Installation and are based on the Installation’s
preference in conjunction with the design standard being
followed by USACE.
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All geospatial deliverables (CADD or GIS format), whether
obtained via survey or any other data collection process,
shall be measured in [feet or meters]. The coordinate
system for all geospatial data will be the [State Plane
Coordinate System and Zone, or UTM Coordinate System and
Zone]. The vertical datum will be North American Vertical
Datum 1988 (NAVD 88). The horizontal datum will be WGS84.

>k sk sk sk ske ke ok s sk sk sk 3k sk sk sk sk ok ok sk ok ok ke sk vk ok

NOTE: Consider including the following block if a State Plane Coordinate System is
specified.
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[Precise specifications of the State Plane Coordinate System, are as follows:

Coordinate System : [example: Kansas State Plane Coordinate System]
Zone: [example: South]

Units: [Example: Feet]

Projection: [Example: Lambert Conformal Conic]



Spheroid: [Example: Geodetic Reference System 1980

(GRS80)]
Origin Latitude: [Example: 36° 40 min, 0.00 sec (36.66666667°)]
Origin Longitude: [Example: 98° 30 min, 0.00 sec N Longitude (-
98.50°)]
Northern Standard Parallel: [Example: 37° 55min, 0.00 sec
(37.9166667)]
Southern Standard Parallel: [Example: 36° 40 min, 0.00 sec
(47.666667)]
False Easting : [Example: 1312333.333333 feet]
False Northing : [Example: 1312333.333333 feet]
Horizontal Datum : [Example: WGS84]
Vertical Datum : [Example: North American Vertical Datum 1988
(NAVD 88)]

Data Quality Standard
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NOTE: Coordinate with the Installation to choose the
acceptable geospatial data quality requirement. Expect the
preference to be for accurate geospatial information
collected through and as-built survey. Select which block
is most appropriate, either “As Built Survey” or
“Conventional Data Collection Procedures”. Do not include
both blocks.
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As Built Survey

[

An as-built condition survey should be performed to capture
the information listed in this Appendix. All relevant
features shall be identified on as-built drawings and shall
be GPS or conventional surveyed to the level of accuracy
specified below.

Coordinate Accuracy

The Contractor shall use conventional surveying and other
methods, such as a total station or GPS for field data
collection at an accuracy level in accordance with
“Geospatial Positioning Accuracy Standards, Part 4:
Architecture, Engineering Construction, and Facilities
Management. Published by the FGDC and available at
http://www.fgdc.gov/standards/standardsgpublications/index
html.




Horizontal and vertical accuracy of features, where
vertical coordinates are collected, shall be +/- 2cm.

Surveyor Certification Requirement

The surveyor shall verify the survey for accuracy and a
statement will be provided to the government stating the
level of accuracy for the data being reported (in metric
units). In addition to the accuracy statement, the
following information should be provided in a survey
report:

e (Coordinate system & datum used;

e Projection;

¢ Units of measure (vertical and horizontal) ;

e Attribute description (GPS data dictionary—features,
attributes and attribute wvalues) ;

e Source - Receiver type, antenna type, receiver
settings, number of positions per point feature,
correction method and any field other relevant field
procedures utilized;

¢ Survey method;

e Equipment list;

e Calibration documentation;

e Description of control points and control diagrams;

e Field notes; and

e Field-collected data (in addition to the post-
processed final data used to prepare the geospatial
data deliverable) .

Utilities

Underground and aboveground utility lines shall be surveyed
at a minimum of two points along every straight run, at
every change of direction, at every tie in point, and at
any change in line size.

]

Conventional Data Collection Procedures

(

The government has determined that the Contractor may use
industry-accepted standard procedures for preparing
drawings showing the location of site features as
constructed. The Contractor must include in the metadata a



discussion of the methods used and the resulting horizontal
and vertical accuracy of the data.

Government preference is for the contractor to certify that
all features as mapped are accurate within [+/- 0.5 meters]
as determined through procedures in accordance with
“Geospatial Positioning Accuracy Standards, Part 4:
Architecture, Engineering Construction, and Facilities
Management. Published by the FGDC and available at
http://www. fgdc.gov/standards/standards publications/index
html.

]

Deliverables

The intent of the deliverable set is to provide the
Installation with comprehensive geospatial information
about the facility footprint and site features that exist
outside the building(s). The electronic deliverables must
be in the file format and data standard used by the
Installation’s Operations and Maintenance System.

The Installation requires deliverables in the following
software formats:

e CADD Files
¢ [Microstation DGN Or AutoCAD, version ‘X’]

e The coordinate system, projection, datum(s) and

units will be documented in the metadata.
e GIS Files

e [ESRI shp/personal geodatabase OR Intergraph,
version ‘X’]

e The coordinate system, projection, datum(s) and
units will be defined for the layer and will be
documented in the metadata.

e Where captured, vertical coordinate information
will be stored as a feature attribute. Polygon-z,

polyline-z, and point-z formatted files are not
requested.



100% Design (Design Complete)

Final design deliverables for each design package shall
consist of:

e 100% complete drawings, specifications,
calculations/design analysis, and a list of all
comments and their resolution for that work package.
All final design drawings will be in the A/E/C CADD
Standard format, current version as agreed upon by the
government and the contractor. The A/E/C CADD Standard
is available at
https://tsc.wes.army.mil/products/standards/aec/aecstd
web.asp. Metadata shall be delivered with each CADD
file, and with meet the standard specified in this
Appendix.

e A corresponding SDSFIE-compliant GIS deliverable for
the feature layers listed in Table [M-1]. For each
listed layer the contractor will provide either a GIS
deliverable or a statement that no features in that
layer will be constructed, be modified, or pose a
design constraint for the project. The SDSFIE standard
ig available at
https://tsc.wes.army.mil/products/TSSDS-
TSFMS/tssds/html/. Metadata shall be delivered with
each GIS data layer and will meet the standard
specified in this Appendix.

As-Built (Construction Complete)

The contractor will provide a submittal of the CADD and GIS
files that depict the as built condition of the site. The
data layers to be delivered, the coordinate accuracy of the
features, the required attribution, and the metadata will
meet the standards specified in this Appendix.

For each layer listed in Table M-1, the contractor will
provide either a GIS deliverable or a statement that no
features in that layer were constructed or modified. The
tie in to a utility main line is considered a modification
of the utility main line, and the portions of main lines
that were exposed should therefore be included in the
deliverable.



SDSFIE-Compliant Deliverable Specification

Geodatabase Template

Upon request the government will provide the contractor
with an SDSFIE-compliant GIS layer template to be used for
populating the GIS deliverables required under the
contract. The contractor shall populate the layers without
modifying the template. The contractor shall ensure that
layers to be delivered but not included in the template are
fully compliant with the current SDSFIE standard.

There may be circumstances in which SDSFIE compliance
cannot be maintained. In such circumstances, proposed
deviations with the standard must be communicated by the
contractor and reviewed by the government.

Data Integrity Check

The contractor shall utilize a topology build and clean
routine and assure the following:

® No erroneous overshoots, undershoots, dangles or
intersections in the line work;

¢ Lines should all be continuous, i.e. do not create
dashed lines with many small line segments;

¢ Point features should be digitized as points, not
graticules, cells, symbols or icons;

¢ No sliver polygons;

e All polygons completely close and have a single unique
centroid; and

e Digital representation of the common boundaries for
all graphic features must be coincident, regardless of
feature layer.

Required GIS Data Layers and Required Attributes
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NOTE: Coordinate with the Installation to complete the list
of layers. Understand that although this list is intended
to be comprehensive, the Installation may require/desire
additional layers. If the request is appropriate, the
layers should be added to the list. Layers should be
removed from the list if they are not expected to be
utilized or are not desired by the Installation.



Coordinate with the Installation to determine which layers
require elevations (i.e., Z-coordinates) to be collected,

such as inverts, pipe junctions, etc.
RS R SRR EEEEEEEEEEEEREEEEEER

Table M-1 lists the SDSFIE-compliant GIS data layers that
are to be delivered as part of this contract. The list is
based on a review of the type(s) of facility(s) being
constructed. However, it is possible that some layers in
the list will not be used.

Table M-1. SDSFIE Layer Names and Required Attributes.

Note: Required attributes, where specified, are listed

following the SDSFIE layer name. Vertical coordinate

information is required for layers where “coord z” is

listed as a required attribute. B

airfield light point

airfield surface centerline

airfield surface edge line

airfield surface marking area

airfield surface marking line

airfield surface_ site
area_size (acres); area_u d (area unit of measure,
acres); perim (meters); perim u d (perimeter wunit of
measure, meters); coord x (centroid, WGS84 UTM) ;
coord_y (centroid, WGS84 UTM); paved d (paved code,
Yes/No) ; feat name (airfield name)

athletic court area

athletic field area

athletic_miscellaneous_ area

borrow area

breakline

building floor area

building room area

building space area

canopy_ pavilion site

communications_amplifier point

communications_antenna site

coord_X (WGS84 UTM), coord y (WGS84 UTM),

area_size(acres), area_u_d(area unit of measure),

perim(perimeter dimension, meters),

perim u d(perimeter unit of measure, meters)
communications coaxial line



Table M-1. Continued

communications_device point
communications equip point
communications_fiberoptic line
communications_handhole point
communications manhole site
communications_pedestal site
communications_splitter point
communications_telephone point
communications_terminator point
communications_twisted pair line
communications vault site
compressed_air_ pipe line
control_point
culvert centerline
curb line
digital_ elevation_model point
easement_right of way area
electrical_cable line
dispostn_d (disposition code, domain); instl ty d
(installation type code, domain)

electrical_capacitor point
electrical ductbank line
electrical generator point
electrical junction site
electrical _meter point
electrical_motor point
electrical pedestal point
electrical_ regulator point
electrical_substation site

dispostn_d (disposition code, domain); sst ty d (type

of service label, domain) -
electrical_switch point
electrical_ transformer bank point
electrical_transformer vault point
elevation contour line
fence_line
fuel fitting point
fuel flow direction arrow
fuel hydrant point
fuel junction site



Table M-1. Continued

fuel line

fuel meter point

fuel pump booster station point

fuel source point

fuel tank_site

gate_line

gate point

hazardous materiels storage_area
hsb cat_d (the general nature of hazardous waste,
domain) ; area size (acres); area u d{area unit of
measure, acreg); perim (perimete; aimension),
perim u d (meters); coord x (WGS84 UTM); coord_y
(WGS84 UTM) ;

hazardous materiels storage location site

heat cool anchor_point

heat cool flow direction_ arrow

heat cool junction_site

heat cool line

heat cool marker point

heat cool meter point

heat cool plant area

heat cool pump_point

heat cool rectifier point

heat cool_ regulator point

heat cool valve_ point

hospital structure site

industrial waste fitting point

industrial waste flow_direction arrow

industrial waste grit_chamber point

industrial waste junction_ point

industrial waste lagoon_area

industrial waste line

industrial waste_meter_ point

industrial waste_ neutralizer_point

industrial waste o0il water separator_site

industrial waste_tank point

industrial waste_ treatment plant_area

industrial waste valve_ point

natural gas_ fitting point

natural gas flow direction_arrow



Table M-1. Continued

natural _gas_junction point

natural gas_ light point

natural_gas_ line

natural _gas marker point

natural_gas_meter point

natural gas_rectifier point

natural_ gas_regulator reducer point

natural gas_valve point

pedestrian sidewalk centerline

pipeline line
piprod_d (pipeline product code, domain); oper nm
(operator name, mixed case)

radar_ site

railroad_bridge centerline

railroad centerline
tot_len (total length of track, meters); length u d
(length unit of measure, meters); feat name (name of
railroad, mixed case); cond d (conditiog code,
domain); traf vol d (traffig volume code, domain)

railroad feature point

railroad station site

railroad yard area

recreation park area

recreation trail centerline

regulated_aboveground_ storage tank site

regulated_storage_ tank farm area

regulated_underground_storage tank site

road_bridge area

road_bridge centerline

road_centerline
category d; num lanes; feat len; length u d;
feat_namg; road:name; alt_ngme; roul_tyg_a; roul name;
rou2_typ d; rou2 name; rou3_typ d; rou3 name

road feature point

road_guardrail line

road_site

slab_area

solid_waste_compactor_ point

solid waste dump area

solid_waste_ incinerator point

solid waste_landfill area

10



Table M-1l. Continued

solid waste material recovery facility point
solid waste stockpile area
solid_waste_transfer station_point
spill_containment feature_area
spill containment_tank point
spot_elevation point

storm culvert site
storm_sewer_armor_ point
storm_sewer culvert line
storm_sewer_downspout point
storm_sewer_ fitting point

storm sewer flood area

storm sewer flow direction_ arrow
storm_sewer headwall line

storm sewer inlet point
storm_sewer junction point
storm_sewer_line

storm sewer oil water seperator site
storm_sewer_ open_drainage area
storm_sewer_ open_drainage_line
storm_sewer pump point

storm sewer_reservoir_point
structure existing site
structure future site

tower site

tunnel centerline

utility electric_utility site
utility pole guy point
utility pole tower point
utility pole tower_ site

vehicle parking area
wastewater_ discharge point
wastewater filtration bed area
wastewater fitting point
wastewater flow direction arrow
wastewater grease_trap point
wastewater grit chamber point
wastewater junction point
wastewater_ lagoon_area
wastewater line
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Table M-1. Continued

wastewater neutralizer point
wastewater_ oil water_ separator_ site
wastewater pump_ ejector station_ site
wastewater pump_point

wastewater septic_tank point
wastewater treatment_plant site
wastewater valve_ point

water fire connection point

water_ fitting point

water hydrant point

water junction point

water line

water marker point

water meter point

water pump point

water regulator reducer point

water reservoir area

water tank site

water valve point
water vent point

Metadata

The contractor shall prepare metadata conforming to Federal
Geographic Data Committee (FGDC) Content Standards for
Digital Geospatial Metadata (CSDGM) most current version
(http://www.fgdc.gov/metadata/contstan.html). Metadata
content will accompany all electronic geospatial data
submissions. This includes both CADD and GIS formats. A
metadata file shall accompany, at minimum, each CADD file
and each GIS-format geospatial data layer delivered by the
contractor. Metadata should be prepared to FGDC standards
and delivered in XML format readable by software
applications that use the FGDC XML format standard (such as
ESRI ArcMap v9.x XML-format metadata files). The digital
metadata files shall be provided to the Government along
with each product deliverable.

Army Metadata Standard

12



In addition to the requirements described above, the
guidance provided in Table [M-2] shall be followed when
preparing metadata. This metadata minimum requirements
profile has been compiled by the Department of the Army.
These minimum required components must be supplied by the
contractor with each CADD file and each GIS-format
geospatial data layer. This metadata requirements profile
is the baseline standard for all Army Garrisons and for all
Military Construction projects.
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