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FOREWORD

1. PURPOSE. This document is provided as a guide to engineering personnel
engaged in the site survey, selection, and engineering documentation of
instrument landing systems (ILS) and ancillary aids. Sufficient infor-
mation supplemented with typical drawings is provided to enable the en-
gineer to perform the site survey and prepare reports and drawings neces-
sary. for selecting and establishing Category I and Category II ILS.

2. DISTRIBUTION. This order is distributed to selected offices in the
Airway Facilities, Air Traffic, Flight Sdandards, Logistics, and Systems
Research and Development Services and the Offices of Airports Programs,
Bidget, and Environmental Quality in Washington headquarters; to branch
level in the regional Airway Facilities, Air Traffic, Flight Standards,
and Airports divisions and Planning staffg; to division level in the
regional Budget and Logistics divisions; to branch level in the Airway
Engineering Support Division, FAA Academy, and FAA Depot at the
Aeronautical Center; and to all Airway Facilities sectors and Airports
district offices.

3. BACKGROUND. Recent agency experience with ILS site surveys has high-
lighted the need for comprehensive guidance for the site survey, selec-
tion, and engineering documentation for ILS and ancillary aids. The
agency expertise has been unavailable to newer FAA employees as well as to
site survey contractors. Technical continuity, a greater degree of uni-
formity among the various regions, and significant cost economies in all
facets of ILS establishment are needed. With the considerable input and
invaluable assistance of many individuals Both in the Washington head-
quarters and the regions, such a document has been prepared. It is de~
signed to focus diverse elements into a common purpose and standardize them
to levels that will enhance technical performance.

4. APPLICATION. This document is to be used as a companion document with
Order 6750.16A, Siting Criteria for Instrument Landing Systems, to assist
the plant engineering organization involved with the site survey, selec-
tion, and documentation of ILS systems.

5. IMPLEMENTATION. The basic requirements for the site survey, selection,
and engineering documentation for ILS and ancillary aids, as presented
herein, are applicable FAA-wide. However, there are many approaches,
methods, and techniques that are and can be employed successfully to
achieve the same goals - the effective, efficient, timely, economical,
and safe establishment of ILS and ancillary aids. There are significant
differences in regional organizations and the distribution of responsi~
bilities, which impact significantly on how such projects are accomp-
lished. Thus, to derive maximum benefit from using this document in day-
to-day activities, it is imperative that each region develop
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implementation instructions to reflect its own policies, practices, and
procedures - either as a formal supplement to this directive or as a
companion document. Such implementation guidance ghould be published with~-
in 120 days of the issuance of this order and ghould include, but

not be limited to, delineation of the following:

a. Organizational responsibilities within the regional Airway Facilities
division for the planning, programming, siting, engineering, estab-
lishment, and coordination activities described herein. This in-~
cludes those involving the project engineer and site survey engineer
as defined in paragraph 8,

b. Interface responsibilities of the régional Airway Facilities division,
and the regional Airports, Air Traffic, Budget, Flight Standards, and
Logistics divisions and Planning staff.

c. Coordination responsibilities between the regional Airway Facilities
division and Airway Facilities sectors, Airports District offices,
airport traffic control towers, and Flight Standards field offices,
and the airport sponsor.

d. Feasibility study concept, including the nature, timing, regional/
local participation, documentation of findings, and management con-
currences.

e. Site survey accomplishment via FAA personnel and/or via contracting
for limited scope engineering services or for the complete survey and
documentation. This includes the preparation of the proper written
guidance defining the work requirements.

f. Site survey report, including format, content, coordination, and
management CONcCYrrences.

g. Authorization for and/or restriction on site survey engineers to
conduct discussions with airport sponsors, utility companies, and
property owners.

h. Airport obstruction survey responsibilities, including its accomp-
lishment, verification, and validation plus the resultant removal of
penetrations to the applicable obstruction surfaces.

i. Maximum practicable use of national standard drawings and specifica-
tions issued by the Airway Facilities Service to enable FAA-wide
uniformity compatible with site technical requirements and local
cost economies.

Page 1i Par 5
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6. DIRECTIVE VERBS. The material in this order contains FAA criteria,

policy statements, recommended practices, and other guidance material
that require the use of certain directive verbs such as SHALL, SHOULD,
WILL, and MAY. In this order, the explicit meaning of these verbs is as
follows:

a.

b.

Z N C. SHARP

SHALL - The action is mandatory. For example: "The glide slope
antenna SHALL be sited in accordance with Order 6750.16A."

SHOULD -~ The action is desirable or recommended. For example:
"When a runway has been designated and authorized for the establish-
ment of an ILS, the project engineering SHOULD commence promptly."

WILL - The action is to be taken in the future. For example: "A
DME WILL usually be planned where an outer marker facility is not
practical."

MAY - The action is permissible. For example: "In some areas,
particularly where property is very valuable or property lines are
111 defined, it MAY be desirable to use a registered land surveyor
to perform plot surveys for markers."

o Herpr

Director, Airway Fac111ties Service

Par 6
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CHAPTER 1. GENERAL INFORMATION

INTRODUCTION.

a. The instrument landing system (ILS) provides guidance to pilots of
properly equipped aircraft, which assists them in landing safely un-
der conditions of reduced ceilings and lowered visibility. The ILS
consists of a localizer (LOC), providing lateral guidance along the
approach runway centerline extended; a glide slope (GS), providing
vertical guidance along the approach path; and marker beacons (MKR),
indicating approximate distances of the approaching aircraft from
the runway threshold. Figure 1-1 indicates a typical layout of an
ILS.

b. Instrument landing systems are categorized according to the minimum
visibility and ceiling conditions in which aircraft landings are
permissible. Category I ILS provides guidance for minimums of ap-
proximately one-half mile visibility (or 2,400 feet runway visual
range (RVR) and 200-foot ceiling; in conjunction with other naviga-
tional aids, the minimums may be further reduced to 1,800 feet RVR.
Category II ILS provides guidance for minimums of approximately one-
quarter mile visibility (or 1,200 feet RVR) and 1l00-foot ceiling.
Category III ILS gystems are designed for minimums approaching zero
visibility and ceiling. There are intermediate steps for various
combinations of navigational aids and airport configurationms.

c. Additional navigational aids, which are sometimes used with the ILS,
are nondirectional beacons (NDB) (such as the compass locator
(COMLO), distance measuring equipment (DME) (usually located at -the
localizer site), and the various approach lighting systems (ALS).

GENERAL. This order sets forth validated techniques, methods, and pro-

cedures for use by FAA personnel and/or FAA contractors engaged in the
site survey, selection, and construction of an ILS and its ancillary
aids. Particular attention is devoted to conducting efficient, effec-
tive, and economical in-office and onsite survey activities. National
standardization in this area will better enable site survey engineers

to present data collected in the office and in the field in a fashion
suitable for FAA management to make appropriate decisions, and to develop
a completely detailed site drawing and specification package that can be
used for competitive bidding and construction purposes.

EMPHASIS. This publication contains information that:

a, Is primarily directed to civil, architectural, structural, mechani-
cal, electrical, electronics, environmental, and land acquisition
aspects of an ILS establishment.

Chap 1
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FIGURE 1-1., TYPICAL ILS FACILITIES PLACEMENT
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b. Responds to the needs of the Airway Facilities, Air Traffic, Air-
ports, Environmental Quality, Flight Standards, and Logistics ele-
ments of the FAA.

c. Covers the siting aspects of Category I and II localizers, glide
slopes, markers, and ancillary aids.

d. 1Indicates the use of national, regional, and industry standards, and
identifies those standards and parameters for which compliance is
mandatory.

e. Stipulates the specific engineering and nontechnical data that shall
be obtained as part of an ILS site survey. A sample checklist is
provided herein.

f. Establishes a standard format and content for a site selection report.

g. Identifies the coordination and interface requirements within the
FAA as well as with other Federal, state, local, airport, private
property owners, and utility company representatives.

h. Delineates criteria, procedures, techniques, cost vs. benefit trade-
offs, and validation required to survey, select, and construct an

ILS.

ABBREVIATIONS, ACRONYMS, AND PUBLICATION REFERENCES. Abbreviations and

acronyms relating to FAA organizations, equipments, and terminology as
well as references to FAA directives, advisory circulars, and regulations
are used extensively throughout this document. All abbreviations and
acronyms are fully explained in Appendix 1, Glossary of Abbreviations

and Acronyms, and the complete titles of all cited publication numbers
are provided in Appendix 2, Applicable FAA Documents.

RELATIONSHIP WITH OTHER ILS SITING DOCUMENTS. This order largely con-~

solidates the methods and techniques for ILS site survey, selection, and
engineering documentation that are delineated in other ILS siting docu-
ments. Basic siting criteria for ILS equipment and ancillary aids has
been extracted from Order 6750.16A. Placement limitations of ILS compo-
nents and descriptions of their operational characteristics are contained
in Orders 6750.4, 6750.7, 6750.13, and 6750.20, and Handbook 8260.3.
These publications contain the primary siting guidelines available to the
site survey engineer. A list of other applicable material with which the
site survey engineer should be familiar is contained in appendix 2. This
order will be updated as required to reflect accurately data revised in
other existing documents as well as additional ififormation in new docu-
ments.

RESPONSIBILITIES. A great degree of coordination and interface is re-

quired during the site selection and establishment process. It is the
intent here to list most of the FAA and out-of-agency elements with whom
interaction may be required. The site survey engineer should be

Chap 1
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thoroughly familiar  with the FAA organizational structure at the na-
tional and regional levels. By knowing who is responsible for the var-
ious aspects of an ILS establishment, the site survey engineer will be
better equipped to seek assistance when required. It is recognized that
some functions of the regional elements may vary and, thus, the identity
and titles of Airway Facilities division branches will differ from region
to region.

a. FAA Elements.

(1) Washington Office.

(a) Airway Facilities Service.

1l Establishment Programs Division. Budget estimates,
project authorizations, funds adjustments, etc.

2 Navaids/Communications Engineering Division. Program
management, siting criteria development, waivers to
siting criteria, electronic engineering, etc.

3  Environmental Systems Division. Plant engineering sup-
port.

(b) Flight Standards Service. Compatibility of siting criteria
with aircraft operations; reviews waivers to siting cri-
teria, etc.

(¢) Air Traffic Service. Impact on air traffic procedures.

(d) Office of Airports Programs. Interface with Airport
Development Aid Program (ADAP) policy.

(e) Logistics Service. Real estate and utility service acquisi-
tion policy.

(f) Office of Envirommental Quality. Environmental quality
policy.

(2) Regional Office.

(a) Airway Facilities Division.

1 Planning and Programming Branch. Budget estimates,
project assignment, funds adjustments, environmental
assessment (Environmental Impact Statements, Negative
Declarations), A-95 Notification. See paragraph
6a(2)(a)2 below.

Chap 1
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1o

Establishment/Engineering Branch. Program implementa-
tion including feasibility study, concurrences, site
survey, project transmittal, liaison with Airports
district offices, and ADAP program, etc. (also, may be
responsible for environmental assessment in lieu of
Planning and Programming Branch).

Jw

Maintenance Operations Branch. Liaison with Airway
Facilities sectors concerning day-to-day maintenance
problems, safety, etc.

Frequency Management and Leased Communications Staff.
ILS frequency assignments, processes lease requests
for telephone lines, etc.

|~

(b) Air Traffic Division. Airspace approval and concurrence.

‘(¢) Airports Division. Liaison with Airports district offices
(ADO), airport sponsors, ADAP program, etc. (e.g., airport
obstruction clearances).

(d) Flight Standards Division. Consultants in determination of
marker beacon search area, glide slope angle calculations,
and obstruction studies; establishes liaison with Flight
Standards National Field Office (FSNFO); establishes ILS
procedures, glide slope intercept altitude, etc.

(e) Logistics Division. Processes procurement requests for
real property, commercial electrical service, construction
invitation for bids; provides custodial management of real
property records; secures option for acquisition of real
property.

(3) Field Offices.

(a) Airway Facilities Sector. Responsible for maintenance of
existing local FAA navaid facilities.

(b) Airport District Office. Status of ADAP projects dealing
with the proposed ILS.

(¢) Airport Traffic Control Tower. Responsible for air traffic
activity on and in the vicinity of the airport.

b. Non~FAA Elements.

(1) Airport Spomsor. All airport related activities.

(2) Airport Engineer or Consultant. Airport construction drawings
and special airport construction requirements. Contact with
these elements should be made through the airport sponsor.

Chap 1
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(3) Utility Companies. Technical discussions regarding power ser-
vice, telephone line services, intervening utilities, etc.

(4) Contracted Professional Services. Professional engineers, sur-
veyors, aerial photographers, geotechnical engineering firms.

(5) Property Owners. Ascertain attitudes of property owners regard-
ing property lease or purchase by FAA (when so authorized by
regional Logistics division).

7. TECHNICAL REFERENCES. Appendix 3, Technical References, contains a list
of suggested reference material for surveying, cost estimating, and
electrical design. These documents provide additional guidance in
specialty areas,which are discussed herein as they apply to ILS estab-
lishments.

8. PROJECT ENGINEER VERSUS SITE SURVEY ENGINEER. The terms 'project engi-
neer” and "site survey engineer' are used extensively throughout this
document and are defined as follows.

~

a. Project Engineer. The project engineer is the regional Airway Facili-
ties division engineer assigned the responsibility of scheduling the
site survey, compiling the necessary preliminary site survey data,

and overseeing the project to completion.

b. Site Survey Engineer. The site survey engineer is the FAA regional
Airway Facilities division engineer or private site survey contrac-
tor engineer assigned the responsibility of performing the field sur-
vey work as detailed in paragraph 81, chapter 5, and documenting the
results of the field survey effort in the form of site drawings and
a site survey report.

9.-20. RESERVED.

Chap 1
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CHAPTER 2. ILS PROGRAMMING AND PLANNING

GENERAL. It is recognized that the availability of time, manpower, and/

or funding may be the overriding factors in determining the method em-
ployed to establish an ILS. It is the intent here to identify and de-
fine all of the tasks required during the conceptual planning stage of
an ILS establishment. The concept of a feasibility study prior to the
budget submission is the most logical approach, although it may not al-
ways be the most workable, since in some cases the ILS runway has not
been designated. A designated instrument runway is one that has, or is
anticipated to have at some future time, a precision type landing aid.
An ILS instrument runway (including approach direction) should be desig-
nated on the sponsor's airport layout plan at the earliest practicable
date on which the location meets the required level of activity in an-
nual fnstrument approaches (AIA) per Order 7031.2, or where it is fore-
casted that the activity level will be reached in the near future. The
designation of the instrument runway is a coordinated determination
based on a preliminary study by the Airway Facilities, Air Traffic,
Flight Standards, and Airports divisions.

FEASIBILITY STUDY. In order to properly respond to the call for F&E

budget estimates, it is recommended that an onsite technical feasibility
study be conducted. The feasibility study should be primarily an Airway
Facilities function. If circumstances (e.g., lack of project funding)
do not permit the feasibility study to be conducted prior to the budget
submission, it should be performed as soon as practicable after project
authorization (see paragraph 26). Optimally, the feasibility study
should consist of a study of existing documentation conducted in the
regional office and an actual onsite visit. The onsite study will serve
both to confirm data indicated in the documentation (topographic data,
as-built construction drawings, etc.) and to identify any potential prob-
lem sites. The assigned Airway Facilities personnel should coordinate
all site meetings and gather all documentation relative to the site in
question.

a. Office Planning. Before conducting the onsite study, the project
engineer should obtain the following data, preferably in writing,
from the indicated regional organizations:

(1) 1ILS data.

(a) Runway designation -~ Air Traffic, Flight Standards, Air-
ports divisions, or project authorization (PA) sheet.

(b) Tentative glide angle, threshold crossing height (TCH),
decision height (DH), and intercept altitude ~ Flight
Standards division.

(c) Category of performance required, and expected landing
minimums - Flight Standards division.
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(d)
(e)

(£)

(8

(h)

(2) Maps

11/25/77

Acceptable marker search area - Flight Standards division.

Pertinent information already contained in the project
file - Airway Facilities division.

Construction history at the airport from personnel pre-
viously involved in work at the site location - Airway
Facilities division.

Ongoing or planned ADAP and non-ADAP projects at the air-
port - Airports district office, or Airway Facilities
division liaison group.

Ascertain availability of frequency channels for proposed
ILS installation - regional frequency management officer,
Airway Facilities division.

and Drawings. (The following are described in greater de-

tail
(a)
(b)
(c)
(d)

(e)
(£)

in chapter 4, paragraph 62.)

USCS topographic maps.

Airport obstruction charts.

Instrument approach procedure charts.

FAA drawings and/or maps.

1 Airport layout plans.

2 Air navigational facilities drawing.

3 Plans and detail drawings of previous FAA construction.

Airport civil works drawings.

Other published maps and drawings.

=

Aerial photographs.
2 Photogrammetrics.

3 Sectional aeronautical charts.

Participants. The project engineer should contact and arrange to

meet with the following personnel, as required, at the site. It is
essential that Airway Facilities division civil and/or electronic
engineering personnel be in attendance during the field trip since
this is a technical feasibility study. However, if the runway as-
signment and desired minimums have not yet been established, personnel
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from Air Traffic, Flight Standards, and Airports divisions will also

be required. A checklist of participants should include personnel

from the following organizations:

(1) Airway Facilities division.

(2) Flight Standards division.

(3) Air Traffic division.

(4) Airports division.

(5) Logistics division.

(6) Airway Facilities sector office.

(7) Airport management or authority (non-FAA).

(8) Airport engineering or consultant (non-FAA). (Request airport
consultants participation only at the invitation of the sponsor
since there is usually a contractual agreement between the
sponsor and the consultant.)

¢. Onsite Feasibility Study. The onsite study should be planned as a
one- or possibly a two-day trip. The type of information that

should be obtained and the determinations that should be made should
include but should not be limited to:

(1) General.

(a) Ascertain airport sponsor's attitude towards acquiring
- land located off airport property. (See Order 4660.1)

(b) Determine names and addresses of utility companies.

(c) Determine any airport work that may affect the proposed
ILS.

(d) Identify any ILS siting or construction waivers that may
be required.

(e) Obtain photographs of candidate sites (refer to chapter 5,
paragraph 105 for a discussion on photographs).

(f) Record any existing or proposed structures or obstacles
that may cause electronic or other interference to the
proposed ILS.
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(2) Localizer and Glide Slope.

(a)
(b)

(c)
(d)

(e)

(£)
(g)

(h)

(1)

Determine tentative locations.

Investigate potential access road, utility routings, and
alternates. (Actual contact with utility representatives
will not usually be possible because of time limitations.)

Record general terrain and soil conditions.

Determine land ownership and acquisition feasibility (not
intended to imply actual title search).

Generally estimate grading and clearing requirements. Ex-
tensive site preparation, usually accomplished by the air-
port sponsor with ADAP funds, may warrant a cost analysis
of the possible installation of an upgraded glide slope
(including its maintenance costs) as an alternative re-
sulting in the least cost to the Government.

Determine airport expansion and construction plans.

Consider potential sources of signal interference (e.g.,
hangars, water towers).

Identify fm radio stations broadcasting in the airport
vicinity within interference range of the localizer and
glide slope signals. See paragraph 100.

Identify security requirements for locations off airport
property (possible at some localizer locations).

(3) Markers On Airport Property.

(a)
()
(c)
(d)
(e)

Determine tentative location.

Investigate access road, utility routing, and alternates.
Record general terrain and soil conditiomns.

Generally estimate grading and clearing requirements.

Consider possible signal obstructiomns.

(4) Markers Off Airport Property.

(a)

Page 24

Locate potential marker sites in search area. Actual entry
onto private property may require written permission in
certain areas.
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(b) Estimate distance from public access and utilities.

(c) Make effort to determine land ownership (sponsor may have
this information).

(d) Record terrain and soil conditionms.

(e) Make note of any obvious environmental considerations,
e.g., television interference (tvi).

(f) 1Identify security requirements.

23. FEASIBILITY REPORT. The data package developed during the feasibility
trip should be condensed into a report form (such as a trip report).
This data should also be recorded on an ILS proiect data checklist
similar to that contained in appendix 4. This will enable reviewing
organizations to make appropriate decisions relative to the ILS estab-
lishment. It is not intended that the feasibility report be as extensive
or conclusive as the site survey report described in chapter 6, section
3; however, the report should include as much pertinent information as
possible to help management make a go-no-go decision or possibly even
recommend a partial ILS. It should also serve as a basis for site engi-
neering and establishment cost estimates. The feasibility report should
be made a permanent part of the project file since it will be useful in
the future, particularly should the project be postponed. The type of
information that should be detailed in the feasibility report should in-
clude:

a. Date and purpose of trip.
b. Participants.
c. Recommendations for equipment locations (including alternatives).

d. Recommendations for access, power, and control (including alterna-
tives).

e. General description of site preparation.
f. Recommended equipment types compatible with sites.

24. BUDGET ESTIMATE. The data compiled during the feasibility study will
enable the engineer to prepare the budgetary estimate on a more knowl-
edgable basis. Order 6011.3 should be consulted to cover those line
items whose costs cannot be determined based upon data derived from the
feasibility study. By using cost estimates based upon the best avail-
able data, a greater correlation will be achieved between the appropriated
funds and the actual construction costs. Land acquisition costs, coordi-
nated with the Logistics division, shall be included in the budget sub-
mission as a line item. This action will help to ensure that sufficient
funds will be provided, thus avoiding delay to the project.
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25.

26.

27.

23

INITIAL CONCURRENCE. Upon completion of the feasibility study and pre-
paration of the budgetary estimate, a review by the Airway Facilities,
Flight Standards, Air Traffic, and Airports divisions shall be made to
receive the necessary concurrence. A concurrence of this nature will
help to obtain uniform agreement and understanding of the decisions
reached by all organizations involved in F&E projects. Once all concur-—
rence has been met, the budget (or, if the project has already been ap-
proved, necessary requests for funding adjustments) is submitted to the
Washington office.

PROJECT AUTHORIZATION (PA). The project authorization is an enabling
document defining project scope and funding limitations. The PA, FAA
Form 2510-11, is issued by the Office of Budget, Facilities and Equip-
ment Division, in Washington. The PA is sent to the regional Budget
division, which furnishes a copy to the Planning and Programming branch
in the Airway Facilities division. Internal regional project assign-
ments are developed therefrom, to establish scope and funds allocations
to cognizant branches within the Airway Facilities division.

SPONSCR NOTIFICATION. The sponsor generally is not aware of the .pending
approval of a proposed ILS project for his airport; consequently, he

should be officially notified. Depending on the prevailing regional prac-
tice, this notification action should be accomplished by the Airports divi-
sion, or by the Airway Facilities division in ceordination with the Air-
ports division. This notification should be given prior to any site sur-
vey work being conducted at the airport and should include information

“that indicates:

a. That an ILS has been programmed to be installed at his airport, in-
cluding the category of ILS and ancillary aids, if any.

b. The runway designation.

¢. The ILS siting requirements and the possible-eiigibility of required
land acquisition ard/or construction under ADAP as outlined in
AC 150/5300-2. This should include the site grading, clearing, land
acquisition, and building restriction requirements.

d. The estimated project start and completion date.

e. That a commitment to support the pfoject is required of the sponsor.

A-95 REVIEW PROCESS.

a. General.” The A-95 review is a parallel but separate process from the
environmental impact statement/negative declaration process. The
Office of Management and Budget has provided guidance to Federal
agencies dealing with state and local governments concerning the
evaluation, review, and coordination of Federal assistance programs
in tts OMB Circular A-95, Federal and Federally-Assisted Programs and
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Projects Evaluation, Review and Coordination. The A~95 notification
shall take place prior to contract bid advertisement. If the A-95
notification is completed as early as possible in the ILS establish~
ment process, it can be a useful instrument to alert planners to po-
tential problems. Order 1200.21 transmits for appropriate office
and service action Order DOT 4600.4. These orders should be refer-
enced for guidance when implementing the regulations in OMB Circular
A-95,

b. Data to be Provided in A-95. Since the ILS comes under the category
of being a federally funded program, notification must be made to the
state and area-wide planning and development clearinghouses having
jurisdiction in the area where the project is to be located. A
typical A-95 notification data sheet is contained in appendix 17.

The project notification should contain the following information:

(1) Location of the project, including the name of airport, city,
and county. The actual physical location of all of the compo-
nents of the ILS system is probably unknown early in the ILS
planning stages; however, since the siting criteria for ILS is
restrictive, the optimum locations for a typical system may be
specified in the A-95 notification. The optimum locations for
ILS facilities is detailed in Order 6750.16A.

(2) Description of the project in relation to area wide and community
development. This brief description will enable clearinghouses
to make appropriate distribution of the notificatioms.

(3) Program under which project is planned.

(4) Date on which project is scheduled to begin (actual development,
construction, or other activities involved in its physical imple-
mentation).

c. Submission of A-95 Notification. The A-95 process may take up to 60
days, 30 days in which the clearinghouse informs state agencies and
local or regional governments of the proposed project, and 30 days to
review the recommendations and comments produced by the review pro-
cess,

29.-40. RESERVED.
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CHAPTER 3. PROJECT ENGINEERING

41. GENERAL. When a runway has been designated and authorized for the es-
tablishment of an ILS, the project engineering should commence promptly.
The general guidelines for the project engineering are defined in chapter
7, Order 6750.16A. In order to comply with the requirements of the var-
ious project engineering phases, close coordination between planning/
programming, engineering, and establishment is essential. The prelimin-
ary survey and report suggested in chapter 7, Order 6750.16A is related
to the feasibility study discussed in this document.

42. SCHEDULING. The engineer assigned to the project has the function of
coordinating his efforts with planning/programming, plant, and electronic
engineering with regard to:

a. Reviewing money allocated in the project authorization for adequacy.

b. Determining the type and availability of equipment scheduled
for installation.

c. Scheduling the site survey and engineering.

d. Scheduling construction, installation, and commissioning.

e. Coordinating with Air Traffic, Flight Standards, and Airports divisions,
the Maintenance Operations branch in the Airway Facilities division,
as well as the local Airway Facilities sectors.

f. Developing the project file folder, where not previously established.

43. PROJECT FILE DATA. Assuming that an ILS feasibility study as outlined
in chapter 2 has been accomplished, most of the following data should
be available. In any event, the project file should be established as
soon as the PA is obtained.

a. ILS Data.

(1) Adrport.

(2) Category of ILS.

(3) Runway designation.

(4) System geometry including glide angle, threshold crossing height,
decision height, etec.
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b. Equipment Types (not always known at time of onsite survey).

(1) Equipment programmed.

(2) Equipment availability date.

(3) Power requirements.

(4) Control/monitoring requirements.

c. Interface Requirements with Existing Facilities.

(1) 1Interlock requirements (i.e., facing or multiple ILS).

(2) Compatibility with the location of visual approach Slope fndi-
cator (VASI) units (see Order 6850.2).

(3) Taxiways, restricted areas, etc.
(4) Frequency assignments.
(5) Construction in approach light systems.

d. Constraints to Construction.

(1) Unsuitable terrain conditions and the status of any ongoing or
programmed ADAP construction or land acquisition projects.

(2) Inadequate space because of limited terrain or property boun-
daries.

(3) Requirements for installation of elevated platform for localizer
antenna array(s).

(4) 1Inaccessibility to proposed facility locations.

44, ACCOMPLISHMENT OF SITE SURVEY.

a. Responsibility of Project Engineer. The project engineer, as defined
in paragraph 8a, is responsible for arranging, monitoring, and some-
times supervising the actual onsite survey work that will be required
for the establishment of an ILS.

b. Personnel Performing the Field Work. Within the Airway Facilities
division, the engineering organization(s) responsible for performing
the field survey shall be determined by the region. The designated
project engineer may choose to perform most of the field survey work
himself, possibly with engineering assistance from other FAA peyr-
sonnel or specialized commercial engineering services. More often,
the field work may be performed by a site survey engineer(s) under
the technical direction of the project engineer. Where personnel
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availability, time, or efficiency dictates, the region may decide to
contract for engineering services. These services may be of limited
scope as required, or by means of a formal contract for the entire
site survey effort. Figure 3-1 depicts in graphic form the various
means by which the field site survey effort may be performed.

Site Survey Engineer. The site survey engineer, as defined in para-

graph 8b, performs the actual field survey work and supplies ILS
engineering data, sketches, and/or drawings to the project engineer.
If the project engineer and the site survey engineer are within the
same organizational element, the initiation and technical direction
of the field survey work performed by a site survey engineer(s) may
be verbal but should preferably be written (e.g., internal letter).
If the project engineer and the site survey engineer are in two
separate organizational elements, the task may be defined by a more
formal work order, detailing the site survey work to be performed
and the engineering data required. The technical direction by the
project engineer, whether verbal or written, shall specify the de-
tailed requirements of the field work to be performed. Paragraph 45
outlines the technical survey work to be performed and the ILS
engineering data required.

Contracted Engineering Support.

(1) Support Requirements (Limited Scope). In some regiomns, the
project engineer may use particular types of engineering support
services, such as a local land surveyor for a marker property
survey or an engineering service for a topographical survey in
front of a glide slope. If the work to be performed by the
service is of limited scope and dollar value, the project engi-
neer may be able to engage the service by arrangement at the
field site, outlining the work and technical data required by
verbal agreement or a letter.

(2) Support Requirements (Extensive Scope). Where the engineering
support work to be performed is extensive, the work should be
performed under a formal contract arranged through the Logistics
division. In such cases, a formal statement of work or specifi-
cations outlining the work and technical data required will have
to be prepared.

(3) Photogrammetrics. In some instances, the region may desire a
complete aerial survey, requiring that photogrammetrics be
supplied to the project engineer prior to performing an onsite
field survey effort. Such arrangements are usually made by
formal contract through the Logistics division and will require
a thorough statement of work or specification of the service to
be provided. Paragraph 46 outlines the typical work to be per-
formed under a photogrammetrics contract.
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(4) Complete Site Survey Service. In some instances, a region may
find it desirable to have the entire site survey effort (includ-
ing the complete site survey report and construction drawings)
performed by an engineering firm through a formal con-
tract arranged by the Logistics division. Where work is to be
performed in this manner, the project engineer shall prepare a
thorough statement of work or technical specification, fully
describing the survey to be performed and the ILS engineering
data to be supplied in the report and drawings.

45. TECHNICAL AND ADMINISTRATIVE REQUIREMENTS FOR SITE SURVEYS. Regardless
of the methods used to accomplish the ILS site survey, the technical re-
quirements of the site survey as well as the technical documentation to
be produced are essentially the same, whether accomplished by FAA engi-
neers or by a contract service. The major variations are the coordina-
tion procedures before, during, and after the onsite activities as well
as the extensiveness of the required documentation. The type of infor-
mation that should be included in work orders, statements of work, tech-
nical specifications, or other written descriptions of work requirements
is discussed below. The intent is to delineate for the site survey en-
gineer what is expected and to provide information and standards as ap-
plicable to the work effort. ©Not all items will be appropriate for
every site survey. A sample field work order, which may be prepared on
FAA Form 1196 or on a specially designed regional form, is contained in
appendix 5. These guidelines should also be followed in contracting for
a complete ILS site survey (in which the contractor is responsible for
the site survey, selection, and engineering documentation), recognizing
that some of the information may be part of the contract provisions vis-
a-vis the technical specifications.

a. Administrative Data.

(1) Work order, statement of work, or specification number.
(2) Project code.

(3) Type of project; e.g., final site survey.

(4) Organization initiating work to be done.

(5) Organization accomplishing work to be done.

(6) Project commencement and expected completion dates.

(7) Project engineer who will provide technical direction and/or
consultation.

(8) Estimate of employee-hours and costs (on work order only).
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b. Background Information. The site survey engineer should be provided
with the following background information, along with a copy of the
feasibility report (if a feasibility study has been conducted as de-
tailed in chapter 2 of this order).

(1) Geographic location of site.
(2) Runway identifier.
(3) Desired category of ILS operation.
(4) Full (LOC/GS/MM/OM) or partial (LOC/OM or GS/MM) ILS.
(5) Requirements for COMLO, NDB, DME, and/or far field mlonitor (FFM).
(6) Model of ILS equipment programmed for installation, including:
(a) Antenna and shelter size.
(b) Power requirements.
(c) Power panel and demarcation box locations.
(d) Monitoring and/or control requirements.
(7) Desired glide angle, TCH, and DH.

(8) Search areas for markers as approved by the regional Flight
Standards division.

(9) Air navigational facilities plan and/or other relevant drawings.

(10) Contact points at regional office, Airway Facilities sector,
airport, and utility companies.

(11) Status of ongoing comnstruction that may affect the project.

c. General Site Survey Requirements.

(1) Faeility Site Survey.

(a) If exact equipment locations are already known, provide
corresponding station mumbers for these locations and in-
clude a drawing detailing the proposed locations. If
exact equipment locations are to be determined as a part
of the site survey, indicate that the site survey engineer
shall determine the exact location of the ILS system compo-
nents - localizer, glide slope, marker(s), monitoring
equipment, distance measuring equipment (where required),
and compass locators (where required).
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(b) ILS siting shall be in accordance with Order 6750.16A.
If the selected locations exceed any of the governing
criteria of Order 6750.16A, the site survey engineer
shall be required to contact the project engineer
before proceeding with the site survey.

(c) The site survey engineer shall stake the center of the
antenna points for the localizer, glide slope, and all
associated markers.

(d) The site survey engineer shall use bench marks for
vertical control.

Access and Utilities Survey.

(a) The site survey shall determine the routing of primary
power, telephone lines (if .required for control or remote
monitoring), and access roads to the various sites, in-
‘cluding trenching and ducting requirements.

(b) 1If traverses are to taken along access road centerlines
and along cable routes, thiey shall be specified.

Clearing, Grubbing#and Grading. The slite survey engineer shall

determine the approximate acreage of clearing, grubbing, and
grading that will be required to ensure satisfactory ILS per-
formance, accommodate ILS shelters, and provide proper drainage
of the sites.

Land Availability and Acquisition.

(a) In association with airport authorities and the Airports
division or ADO representatives, the site survey engineer
shall obtain land acquisition and availability data. For
details concerning determination of property ownership and
land availability, the site survey engineer shall refer to
the regional Logistics division personnel through the
project engineer.

(b) The scope_of lease dqtq_thatlghquld be obtained on the
work order by the pite survey enginneer shall be indicated.

Accuracy Requirements. Specify the minimum aegree of accuracy

to be attained in each of the onsite measurements. Refer to
paragraph 91 for the accuracy requirements of ar. ILS site sur-
vey.

Environmental Assessment. Indicate what type
(1f any) of environmental data is to be obtained by the site
survey engineer. If an environmental assessment is conducted by
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non-FAA personnel (e.g., a contractor), a formal envirommental
assessment report must be prepared per Order 1050.1.

Photographs. Indicate to the site survey engineer the types and
quantities of photographs to be taken at the proposed sites.

Localizer Site Requirements.

1)

(2)

(3)

Localizer Topography. The site survey engineer should be di-
rected to:

(a) Obtain contour data for the antenna and equipment shelter
plot. A cross section should be obtained at the antenna
location for at least the full length and width of the an-
tenna foundation. If staking is required, specify it.

(b) Obtain contour data for the full right-of-way width of the
.access road, including drainage data.

(c) Indicate on a topography drawing the location and height
of any obstructions in the localizer restrictive zone
(e.g., structures, poles, trees, fences, etc.).

(d) Obtain an extended runway centerline profile from the
adjacent runway threshold to the centerline of the
localizer.

Localizer Property Survey. The site survey engineer should be

directed to obtain a property survey for a typical localizer
plot including the access road right-of-way. The site survey
engineer should check with the project engineer for legally
acceptable tie-in points.

Localizer Access and Utilities Survey. The site survey engineer

should be directed to:

(a) Locate all drainage structures with recommended size based
on 10-year flood intensity. The 20~ and 50-year flood ele-
vations should be noted.

(b) Coordinate acceptable power routing with the power company.
The site survey engineer should obtain power company speci-
fications for electrical installations and details for
transformer pads, if required.

(c) Perform subsurface investigation by probing or boring for
all construction functions (i.e., trenches, equipment
installation locations, etc.). The site survey engineer
should note 1if bedrock or rock outcrop is encountered and
indicate the extent of surface and subsurface drainage
problems affecting foundation and earthwork.
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Glide Slope Site Requirements.

(1)

(2)

(3)

Glide Slope Topography. The site survey engineer should be
directed to:

(a) Obtain contour data for the glide slope site survey areas
defined in figure 5-5 of this order and figure 3-1la of
Order 6750.16A. Area "A" should always be included, but
areas "B" and "C" should be included only where the ter-
rain roughness dictates the need for this information.

(b) Obtain contour data for the full right-of-way width of the
access road including drainage data.

(c) Obtain an accurate runway centerline elevation at the point
opposite the antenna mast.

(d) Determine the highest point in the runway touchdown zomne
(TDZ) to the nearest 0.1 foot.

(e) Indicate on the topography drawing the location and height
of all obstructions in areas "A", "B", and "C" of the glide

slope survey areas (see paragraph 45e(1)(a) above).

Glide Slope Property Survey. The site survey engineer should

be directed to obtain a property survey for a typical glide
slope plot (see sample in appendix 6), including the access road
right-of-way and the monitor antenna. The site survey engineer
should check with project engineer for legally acceptable tie-
in points for locations on airport property.

Glide Slope Access and Utilities Survey. Same as for localizer;

see paragraph 45d4(3).

Marker Beacon Site Requirements.

(1)

Marker Beacon Topography. The site survey engineer should be

directed to:

(a) Obtain contour data for all marker facilities. Limits of
data will be dependent on relevant antenna plot sizes.

(b) oObtain contour data for full right-of-way of access roads,
including drainage data.

(c) Check marker beacon restrictive area in accordance with
figure 4-3, Order 6750.16A. The site survey engineer shall
indicate the height and location of possible interference
sources on site drawings.
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(d)  Locate and indicate a clearly defined bench mark if con-
struction is to be done to an exact grade.

Marker Beacon Property Survey. The site survey engineer should
be directed to obtain property descriptions by metes and bounds
for markers and needed access roads located off airport property
and make property ties to recognized property corners. If the
marker is to be located on airport property, the site survey
engineer should contact the project engineer for legally ac—
ceptable tie-in points. He should also determine the owner-of-
record for off=airport properties. The responsibilities, author-
ity, and restrictions of site survey engineers in conducting
discussions with property owners should be clearly specified.

Marker Beacon Access and Utilities Survey. In addition to the
access and utilities survey requirements listed in paragraph
45d(3), the site survey engineer should be directed to:

(a) Locate and identify any roads, railroads, overhead or un-
derground utilities, fences, etc., in the area to be con-
toured.

(b) Locate and indicate the height of isolated trees or groups of
trees in the area with enough information pertaining to

tree size and density to permit a clearing contract to be
issued.

Obstruction Survey. If an obstruction survey to the ILS final ap-
proach surface is required, specify it. Define its scope and ac-
curacy requirements.

Project Engineer/Site Survey Engineer Coordination. The site survey

engineer should be made fully aware of the coordination procedures to
be followed:

(1)

(2)

Pre-Site Survey. A pre-site survey meeting should be held
between the project engineer and the site survey engineer to
ensure complete mutual understanding of the requirements.

During Site Survey. The site survey engineer is expected to

maintain close liaison with local airport authorities and FAA
representatives. The FAA project engineer at regional head-
quarters shall be contacted if there are any unusual or unfore-
seen conditions th&t may influence the work. Before leaving
the field, the site survey engineer shall contact the project
engineer to ensure that all necessary data has been obtained,
thus possibly avoiding the need for an additiomal trip.
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i.
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k.
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(3) Post-Site Survey. Before the site survey data is developed into
final form, the field sketches and data should be reviewed by
the project engineer. This coordination effort will serve to
point out any relevant information that- may be lacking and to
highlight any additional details that  the project engineer will
want to see discussed in the report.

Airport Coordination and Safety. The site survey engineer should be
directed to coordinate his schedule of work on airport property with
the airport manager and the local Airway Facilities sector (and/or sector
field office (SFO), airport traffic control tower (ATCT) personneg,

. and ensure that all airport safety regulations are strictly complied

with regarding work areas, parking, and movement. Radio controlled
vehicles are usually required when operating on airport property.

Preparation of the Site Survey Report. The work requirements should
indicate that a formal report is to be prepared to document the site
survey findings and recommendations. The report shall include all
essential information for site construction and installation, as
applicable, within the criteria set forth in applicable FAA docu-

ments relating to ILS siting criteria (see chapter 1, paragraph 3).

The report shall encompass location details of equipment to be
installed, site preparation, electrical power service, construction

of access roads, communication lines, foundation details, ground
planes, grading, trenching, ducting, and cables requirements, and rout-—
ing for power and monitoring lines. The report should include a rec-
ommendation for a computer study or site testing where, because of poor

siting conditions (terrain irregularity close to the glide slope or the
presence of large metal structures along the rumway), it is not

possible to predict the quality of facility performance. Depending
on regional practices and the complexity of the field work effort
involved, reports prepared by FAA site survey engineers may range
from relatively concise trip reports with illustrative attachments
to more comprehensive documents intended for management review,
approval, and/or action. Reports prepared by a site survey con-
tractor, which shall provide detailed justifications of site
recommendations, shall be similar in format and content to the
sample report presented in appendix 7.

Preparation of Site Construction Drawings. The work requirements

should discuss the preparation of site donstruction drawings.

(1) FAA Site Survey Engineer. Depending on regional practices and
the complexity of the field work effort, the FAA site survey
engineer ghould provide usable sketches or full-size engineer-
ing drawings (suitable for tracing by drafting personnel) for
ultimate use as facility construction drawings. The required
type and degree of completeness of these drawings should be
conveyed to the site survey engineer either in the work require-
ments or during the pre-site survey coordination meeting.
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(2) Site Survey Contractor. Site surveys conducted by a contractor
shall culminate in complete site construction drawings. The
drawings to be submitted with the site survey report shall out-
line all siting geometry, construction details, instructions,
specifications, and materials necessary to accomplish the instal-
lation. These drawings are to be ultimately used in the Invita-
tion for Bidders (IFB) package, and thus shall be usable for
competitive bidding. Sample site drawings are included in ap-
pendix 6 of this document. The drawings shall include as a
minimum:

(a) The location of all transmitting antennas together with the
associated equipment shelter, buried cable routing, and
monitoring devices for all components of the instrument
landing system.

(b) Site preparation requirements including clearing, grubbing,
and grading.

(c) Information required for the construction of access roads
and the installation of protective fencing.

(d) Primary power installation details including terminal poles,
transformer mountings, substation layouts, and wiring.

(e) Monitor/control circuit routing and details of installations
where required in ATCT cabs.

(f) Schedule of national and/or regional standard drawings to
be used in conjunction with site drawings for the various
portions of an ILS (e.g., localizer, glide slope, etc.)

1. Submittal of Report and Drawings. Indicate in the work requirements
when and to whom the site survey report and drawings are to be sub-
mitted. In the case of a contracted site survey, the engineering
report and associated drawings should be submitted in at least four
copies (one of which is reproducible) to the Govermnment Contracting
Officer for review and approval. One copy of the report should be
returned to the contractor, either with a statement that the report
is acceptable and approved by the Government or with a statement of
disapproval pointing out deficiencies and recommendations for
correction. In the event of the latter, the contractor shall re-
submit the revised report for approval.

46. CONTRACTED ILS SITE SURVEY SERVICES (SPECIALIZED). When specialized
engineering services (e.g., land surveys, geotechnical analyses and/or
unique foundation designs, and photogrammetrics) are required prior to
or as a part of an ILS site survey, the procurement methods employed
(e.g., IFB, Request for Proposal (RFP), Request for Quotation (RFQ),
Standard Form 44, etc.) will vary according to regional procedures,
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complexity of work, and the anticipated cost. The technical requirements
should thoroughly outline the work to be done and they may be conveyed
verbally if limited in scope. Procedures for obtaining such specialized
services are discussed below.

a.
b.

Chap 3
Par 46

Land Surveys. The services of a land surveyor may be required to

obtain property data for a particular ILS site(s), and may be engaged
by verbal contract in the field when the site survey engineer is
authorized to do so. Information necessary to prepare a plot de-~
scription is discussed in appendix 9.

Geotechnical Engineering Services. Where, because of questionable

local soil conditions, geotechnical engineering services are to be
obtained, the technical desecription for the service should include
the following, as appropriate.

(1) Administrative Data.

(a) Type of project; e.g., ILS site survey,
(b) Organization initiating work to be dome.
(c) Project commencement and expected completion date.

(d) Project engineer assigned to provide technical direction
and/or consultation.

(e) Scope of contract, defining requirements,and limitations
of work.

(2) Technical Data. The geotechnical engineering firm should be
provided with the location(s) of the proposed site(s), founda-
tion, and/or access road alignment (as appropriate) clearly
shown on an engineering drawing. In addition, the size, weight,
and wind-loading requirement of the ILS equipment scheduled for
installation should be provided.

(3) Contractor Work Requirements. The work requirements should
contain provisions that the geotechnical engineering firm
provide the following as appropriate:

(a) Test borings at the locations indicated on the accompanying
drawing. (Proposed construction over suspected unstable
boggy soil, fresh land £fill, or at a near-surface water
table may require more frequent soil samplings.)

(b) Technical inspection of the boring work so that depth

and sampling methods can be varied to meet subsurface
conditions encountered.
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(c) Performance of laboratory tests and analysis on soil sam~
Ples recovered from subsurface explorations as required to
aid in soil classification.

(d) Analysis related to geotechnical engineering
aspects of foundation design and construction, and
an engineering report, which will include the following
items applicable to the project and site:

Boring logs and records of other field explorations in-
dicating so0il and rock conditions and water table.

2 Location plan of subsurface explorationms.

3 Results of laboratory soil tests.

4 Recommended foundation type with foundation design

. criteria including allowable bearing capacity, pile
loading, foundation depth, and other information re-
quired for final design and preparation of plans and
specifications.

_2 Evaluation of construction problems related to soils
and foundations including excavation and filling.

6 Recommended pavement cross section for access road-

ways.

7 Estimate of cost of excavation and granular fill re-
placement, if applicable.

(4) Airport Coordination and Safety. The geotechnical engineering
firm should be instructed to coordimnate its schedule of work
on airport property with the airport manager and local Airway
Facilities sector/SFO and ATCT personnel, and that all airport
safety regulations shall be strictly complied with regarding
work areas, parking, and movement.

Photogrammetric Drawings. Photogrammetric drawings, using aerial

photography techniques, prepared at sites with severe terrain con-
ditions may enable the site survey engineer to locate prospective
equipment locations, consider drainage characteristics, determine
site preparation requirements, locate promising marker locatiomns,
prepare site construction drawings, and identify objects penetrating
Federal Aviation Regulation (FAR) Part 77 surfaces. The technical
specification for this service should include the following types of
information.

(1) Administrative Data.

(a) Type of project, e.g., preliminary ILS site survey.
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(b) Organization initiating work to be donme.
(c) Project commencement and expected completion date.

(d) Project engineer assigned to provide technical direction
and/or consultation.

(e) Scope of contract, i.e., definition of requirements and
limitations of work.

(2) Drawings to be Provided. The work requirements should describe
the photogrammetric drawings desired. Specify the precise re-
quirements as noted along with the quantity and scale of the
drawings desired.

(a) An airport general plan should Indicate:

1l Runway numbers and dimensions.

2 Runway true azimuth.

3 Airport reference point and magnetic variation.
4  Existing alrport features and property lines.

(b) Approach coverage drawings should indicate:

1 Specified length and width of coverage.

2  Runway centerline extended marked at specified nautical
mile points.

(c¢) Plan and profile drawings (if an ALS is planned) should
indicate:

1l Elevation contours at specified intervals.
2 Specified coverage area.
3 Vertical scale specified for profile drawings.
(3) Conventions to be Followed and Definitions to be Reflected.

Specify the following conventions and definitions to be followed
or reflected on the drawings.

(a) All elevations should be above mean sea level (amsl).

(b) Directions to the left and right-of-runway centerline
should be those of an observer facing in the direction of
an aircraft on straight-in final approach (i.e., as the
pilot sees it),
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(c) Penetrations to the final approach and transitional sur-
faces shall be those defined in FAR Part 77.

(d) The threshold of the runway should be considered a line
perpendicular to the runway centerline marking the begin-
ning of the runway surface available for landing.

(e) The TDZ elevation is defined as the highest point in the
runway within the first 3,000 feet of runway beyond the
threshold.

(4) Photographic Quality and Layout.

(a) Drawing Types. Specify in the work requirements the type
of reproducible sheets to be used. Nonphotographic fea-
tures should be drafted on the sheets in ink.

(b) Drawing and Drafting Practices. Specify such information
as required to ensure conformance with FAA drawing practices;
€.,

1l  FAA format and title block.

2 Orient layout to depict true north toward the top of
the drawing.

3  All sheets should bear the runway true azimuth, the
Government agency that determined the azimuth, and
the date of survey from which the azimuth was deter-
mined, e.g., 249° 36' 08" (NOS 8/74).

4 All planimetric features (such as rivers, lakes, roads,

schools, churches, etc.) should be identified.

5 All airport property lines, runways, taxiways, etc.
should be identified.

(5) Contract Coordination. Indicate in the work requirements that:

(a) The contractor should contact the FAA technical representa-
tive for clarification of the technical requirements and to
report any unusual or unforeseen conditioms.

(b) The contractor should make necessary arrangements with the
airport sponsor to the extent authorized by the contract
requirements.

47.-60. RESERVED.
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CHAPTER 4. OFFICE PLANNING

61. GENERAL. Systematic office planning should be accomplished prior to the
actual field investigation and survey work. Thorough office study and
planning will provide a good understanding of the site survey effort
that will be required and allow for the best use of field personnel.

62. OBTAINING MAPS AND DRAWINGS. Obtain the existing maps and drawings, not
previously obtained, which are necessary and useful to the preliminary
design, sketch preparation, and field planning. In the event adequate
drawings and/or maps are not available for plotting the location of the
facilities or the search areas, a decision should be made regarding the
possibility of obtaining documentation through the sponsoring airport or
by means of contracted engineering services. Where photogrammetrics are
used as a matter of regional practice, the preparation of specifications
for contracted services is discussed in the foregoing chapter 3. The
drawings and maps that generally will be available are outlined in the
following subparagraphs.

a. U.S. Geological Survey Topographic Maps.

(1) The U.S. Geological Survey (USGS) publishes standard topo-
graphic maps to cover the United States, Puerto Rico, Guam,
American Samoa, and the Virgin Islands. The most useful quad-
rangles are those covering 7-1/2 minutes of latitude and longi-
tude with a scale of 1:24,000 (1 inch = 2,000 feet). In some
areas of the United States, quadrangle sheets are only avail-
able in the smaller scale 15 minute series (1:62,500, 1 inch =
approximately 1 mile). Each of the quadrangle sheets bears a
geographical name and should be obtained by that name. Maps of
abutting quadrangles join without a break in continuity of map
detail. These maps are available from:

(a) Branch of Distribution
U.S. Geological Survey
1200 South Eads Street
Arlington, Virginia 22202, or

(b) Branch of Distribution
U.S. Geological Survey
Federal Center
Denver, Colorado 80225

(2) Additionally, the U.S. Geological Survey publishes an index map
showing the location and name of the quadrangle sheets in each
state; these index maps further give the names of local dealers
stocking the maps in principal cities. Topographic sheets
should be obtained that embrace the area approximately 1 mile On
either side of the proposed ILS runway centerline extended, and
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between points approximately 8 miles from either end of the pro-
posed ILS runway. This area will cover the approach end of the
runway and provide information over the missed-approach area
beyond the opposite end of the runway.

Other Topographic Maps. In some instances, public lands under the
control of U.S. Forest Service, national parks, military facilities,
“and other agencies are not covered by the USGS quadrangle sheets.
Topographical maps covering these areas are generally available from
the governmental agency in control of the land. Maps along the coast-
line and navigable streams are also published by the applicable Govern-
ment agency and may readily be obtained from the appropriate agency
when required.

Airport Obstruction Charts. The Airport Obstruction Chart (OC) shows
selected planimetry, a plan of the airport including obstacles in the
aircraft circling areas, and a plan and profile of the runways, their
approaches, and obstacles therein. An aerial photographic portrayal
of the entire chart area, or of only the airport and its immediate
surroundings, may appear as background. The chart is used for deter-
mining the status of obstructions. OC charts are prepared for the
FAA and are published by the National Ocean Survey (NOS) of the U.S.
Department of Commerce, National Oceanic and Atmospheric Administra-
tion. Each chart bears the name and location of the airport, an 0OC
chart number, and the date of the field survey. These charts, and an
index of the OC charts, are available from:

National Oceanic and Atmospheric Administration
Distribution Division

6501 Lafayette Avenue

Riverdale, Maryland 20840

Instrument Approach Procedure Charts. Charts indicating certain in-—
strument approach procedures that should be used at the airport are
useful in determining navaid facilities available and the current ap-
plicable minimums for the airport. Instrument Approach Procedures
(charts) are prepared under FAA direction and are publiszhed by the
Defense Mapping Agency Aerospace Center (DMAAC), NOS, and by various
non-governmental publishing concerns. FAA regional office personnel
in the Flight Standards and Air Traffic organizations generally have
these charts on file and may be consulted when required. Omne source
for the procedure charts is:

National Ocean Survey
Distribution Division, C44
Riverdale, Maryland 20840

FAA Drawings and/or Maps. The following FAA drawings and/or maps may
have been previously prepared and should be obtained if they are
available.
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(1) Airport layout plans may have been prepared by the sponsoring
airport and reviewed and approved by the Airports division. A
similar drawing may be titled as an Airport General Plan or as
an Airport Master Plan. Copies of these plans dre usually
available through the Airports division. In addition to pro-
viding a master layout of the airport, they may include facili-
ties planned for the future and indicate the sponsor's past
planning with respect to preparation for the proposed ILS sys-
tem. Such drawings may also indicate the airport property
boundaries, provide runway azimuth data, and other information
that will be useful.

(2) Air navigational facility (ANF) drawings of the existing FAA
navigational facilities (i.e., existing ILS, VOR, ALS, or VASI
facilities, etc.) should be in the regional office files. These
drawings provide important data regarding potential power
sources, extent of control cables installed, and the possible
‘interface with other systems with respect to physical conflicts
and shared services. ANF drawings are a variation of the air-
port general plan and/or layout drawings.

(3) Plans and detail drawings for FAA construction of existing or
proposed FAA facilities should be available in the regional
office files. Typical of these will be ALS construction draw-
ings, which would be helpful in determining the preliminary siting
of localizer antennas and markers. These should include draw-
ings covering work performed at both ends of the runway. In
some instances an airport power and buried cable plan is main-
tained. This information will enable more thorough planning for
both the preliminary engineering design and for the following
site survey.

Airport Civil Works Drawings-. These are prepared by airport public works

authorities or by sponsor—contracted architecturali and engineering
organizations are available in the regional office. Drawings pre-
pared for runway extensions, drainage construction, sewage, buried
utilities, and earthwork provide an excellent source of contour
information. Every effort should be made to determine that these
drawings represent the true "as-built" conditionms.

County Soil and Geological Maps.. These are available in most locations

and will yiéld valuable information on subsurface conditionms.

Other Published Maps and Information. Some that may be readily available

(sometimes at the regional office), are:
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Aerial photographs over many areas have been made by various
governmental agencies and may be available either in the appro-
priate agency field office or the office of the mapping and
consulting engineering firms who contracted the work. Aerial
photographs over rural and farming areas are generally on file
in the agricultural extension department of the counties or
parishes concerned. These are especially useful in siting of
marker facilities and determining the ownership of property.

Photogrammetrics have been made for many purposes by mapping and

consulting firms and are often available from their offices in
principal cities. Photogrammetrics are particularly helpful
inasmuch as they generally give contours at two-(2) foot inter-
vals over areas -~ that would otherwise require costly ground
survey effort. Paragraph 46 further discusses the use of photo-
grammetrics for ILS engineering and siting.

Sectional deronautical c harts are published by NOS and developed

by the FAA. These charts are used primarily for navigational
purposes but are readily available and useful in selecting the
proper USGS topographic quadrangle sheets (see paragraph 62a)
where exa:t airport locations are difficult to identify on the
USGS state index sheets. Sectional @eronautical charts are
titled with the name of one of the principal cities within the
area covered by the chart.

63. PLOTTING POTENTIAL SITES. Following the accumulation of the maps and

drawings available in the regional office, the proposed facility loca-

tions and marker search areas should be plotted on that map or drawing

that will provide the most useful data for determining and planning the
field survey requirements. Appendix 8, ILS Equipment Requirements,will
aid the engineer in determining the typical plot sizes and layouts de-

sired for the system.

a:-

Page 74

Facilities to be Located on the Airport.

(1)

(2)

General. In the case of ILS equipment to be located on the air-

port, the airport general plan drawings, prepared for existing

or proposed ALS facilities, or detailed drawings used for run-
way construction, with elevation information, may be most use-
ful. Since some of the drawings may contain so much information
as to be congested or confusing, it may be advantageous to pre-—
pare a new sketch at the appropriate scale containing only that
information required for the proposed ILS work. Photogrammetrics
may be very useful at this stage of the planning.

Inner Marker. In most cases, the Category II ILS system

inner marker location will be on the airport property and
the marker location may be plotted on the airport or general
layout plan. The location tolerances for the inner marker
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(within a radius of 25 feet from the desired DH point) is given
by Order 6750.4.

(3) Localizer Elevated Antenna. Where there are requirements for
a localizer elevated platform, or problems associated with an-—
tennas penetrating approach surfaces or approach light systems,
it will be useful to make a simple vertical plot or calculation
of the facility and surfaces involved. Figure 4-1 suggests a
non-scaled presentation of the vertical situation. This type of
plotting minimizes the study time required in the field and
gives the engineer a quick reference, which helps to ensure that
all of the information required by the field investigation is,
in fact, obtained.

Facilities to be Located Off Airport Property. The USGS topographic
maps will be most useful for plotting the proposed location or search
area for the outer marker, COMLO, NDB, and possibly the middle mar-
ker. If photogrammetrics with the extended runway centerline are
available, the plotting may be accomplished directly on the photo-
grammetric or photograph. Figures 5-8 and 5~9 suggest the manner in
which the search areas should be plotted. Where the Flight Standards
division and others have identified a specific marker location that
is required by specific approach procedures, the tolerance of the
search areas should extend from the specific point rather than the
entire 4-to 7=nautical miles from runway threshold.

64. FIELD LIAISON. Prior to actually going to the field to perform the site
survey, contact should be made with field personnel who are responsible
for, and cognizant of, the facilities and operations at the airport. In
general, the following personnel or organizations should be contacted.

a.

b.
Chap 4
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The Airway Facilities sector and/or sector field office,

and the Airports district office should be contacted and advised of
the proposed site survey and the approximate time frame over which
the field work is proposed.

The Airport Manager and/or the Airport Authority responsible for the

airport operation should be contacted. The airport manager is aware
of personnel or departments knowledgeable with airport civil works
such as power, ducting, and drainage. He can also provide informa-
tion on consulting engineering firms that will have drawings and docu-
mentation related to planning, construction, finished elevatiomns,

and previous survey work. Advance scheduling and arrangements should
be determined as much as possible with respect to general airport
security and access. Details regarding access arrangements and work
requirements may be arranged after arriving at the airport.
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c. USGS and National Geodetic Survey (NGS) Datum (bench marks) available
in the area may be determined by a telephone call to the nearest
appropriate government office or from the consulting engineering
firm retained by the airport. Paragraph 91b describes the source of
monumented locating points.

ATRPORT DEVELOPMENT AID PROGRAM (ADAP). Although it is not the function
of the site survey personnel to participate in any discussions or
arrangements regarding the role of ADAP in the ILS site preparation, the
site survey engineer should acquaint himself with the status and extent
of proposed site preparation. This information may be obtained from the
Airports division in the regional office or the local ADO. Copies of the
drawings indicating the proposed finished grades may be available. This
information, whether obtained during the office planning work or during
the site survey, is necessary in the preparation of the final design
locations and elevations. The Airport division or ADO is especially
cognizant of ADAP construction plans and scheduling.

ENVIRONMENTAL. The Airway Facilities personnel in the regional office
are responsible for coordinating the environmental impact considerations
relating to the establishment of ILS systems. In some instances, they
may also prepare the environmental assessment and subsequently an environ-
mental impact statement (EIS) or negative declaration (ND). The
environmental considerations and statements shall be in accordance with
Order 1050.1. The engineers performing the site survey work should
familiarize themselves with those items that- will have an impact on

the proposed installation. For on-airport facilities, the ailrport
sponsor or the Airports division of the regional office may have already
developed an environmental assessment encompassing ILS elements.
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CHAPTER 5. FIELD SURVEY

SECTION 1. INTRODUCTION

81. FACTORS TO CONSIDER. The field survey work should proceed in a planned
and orderly manner to best use the available time, interface with the
normal airport operations, and ensure that the required data for the ILS
design and documentation is complete. It is suggested that the field
work proceed along the following lines:

a. Contact Local Personnel. Contact and discuss the task with the local
FAA and airport personnel.

b. Access Arrangements. Make the necessary airport access arrangements.

c. Obtain Maps and Drawings. Obtain those maps and/or drawings not pre-
viously available.

d. Ascertain Special Requirements. Ascertain special construction stan-
dards required by the airport, as well as insurance and security re-
quirements.

e. Cursory Visual Inspection. Make an initial visual inspection of the
areas where the proposed facilities are to be located.

f. Examine Sites Requiring Real Estate Action. Accomplish investigation
for outer marker and/or COMLO facilities sites. Logistics division
real estate personnel should be advised of the site requirements
prior to beginning the field survey work. Investigation for the other
markers or facilities, which may be off the airport property, should
also begin early in order to provide as much time as practical for
the real estate considerations. Bear in mind that the LG division
would prefer to have a minimum of four months to lease and six months
to purchase real property wherever possible.

g. Detailed Survey of Sites. Accomplish detailed survey of the proposed
facilities.

h. Prepare Preliminary Report and Review. Prepare field sketches or
drawings and evaluate data.

82. PERSONNEL LIAISON. Upon arrival at the airport, the site survey engineer
should make arrangements for access to the areas to be surveyed and deter-
mine the sources of information available for the survey.

a. FAA. The ADO office should have the information on the status of the
sponsor's site preparation as well as other information that will be
needed. The local Airway Facilities organization will be cognizant
of all existing facilities and may be able to provide on-airport
transportation and assistance with the investigation and survey work.
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83.

84.

The local air traffic control persomnel are familiar with the opera-
tions and can assist in scheduling work. All work performed on the
airport should be coordinated with local air traffic personnel.

b. Airport Manager. The airport manager can provide existing sources
of documentation that have been used for construction and planning.
He can further advise of consulting engineering sources that have
been responsible for airport planning and engineering and that often
have complete sets of drawings. The equipment facilities of many ot
the larger airports are under the control of an airport authority or
county or municipal public works department. These organizations
usually have one or two engineers whose particular responsibility is
the airport engineering. The use of airport power sources, duct bank
availability, access roads, and other matters should be discussed with
the airport manager or those responsible for the airport engineering.
In discussions of the ILS project with the airport manager or other
local authority, care must be taken regarding the facility site
preparation plan since the airport manager may not be aware of the
distinction between the Airway Facilities and the Airports organiza-
tions. Unless specifically authorized to do so, the site survey en-
gineer should not conduct discussions regarding plans for site pre-
paration work with the sponsor. He may discuss the extent and pro-
gress of work regarding ILS site preparation with the Airports
divisions or local ADO.

¢. Civil and Consulting Engineers. Airport civil and consulting engi-
neering organizations should be contacted, through the airport spon-
sor whenever necessary in order to determine what additional draw-
ings, proposed or finished elevations, construction conditions, and
previous survey work have been accomplished and may be useful in the
ILS survey work. In most cases drawings and information will be
supplied without cost.

LOCAL MAPS AND DRAWINGS. Those maps and drawings providing information

.for the survey and not previously available in the regional office

should be obtained through the sources discussed in paragraph 82, Para-
graph 62 describes these maps and drawings.

CURSORY INSPECTION OF POTENTIAL ILS SITES. Before beginning the sur-

vey work for each of the components of the ILS system, it is suggested
that a cursory general inspection be made of the areas involved. The
purpose of such a visual inspection is to learn if there may be unusual
requirements and/or problems that may be encountered in the survey.
Examples of the insights to be gained by a visual inspection are listed.

a. A shelter or antenna located in dense undergrowth may require the
need for additional help for surveying.

b. Areas temporarily flooded or under standing water may necessitate
the rescheduling of work.

Chap 5
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Obvious construction difficulties or unusual terrain may require re-
consultation with the project engineer or other regional engineers.

Marker search areas in densely populated communities may suggest
consultation regarding other means for establishing approach fixes.

Obvious requirements for waivers because of physical restrictions,
etc.

The site survey engineers can better plan their work if they are
familiar with the ares over which they will be working.

RESERVED.
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SECTION 2, GENERAL ILS SITE SURVEY REQUIREMENTS

91. DETERMINATION OF COORDINATES, DISTANCES, AND ELEVATIONS.

ae.

Chap 5
Par 91

Tolerances. The required survey accuracy of the locations of TILS

facility elements is determined by the headquarters Flight Standards
Service. The location accuracy of ILS equipment antennas situated on
the airport (including the middle marker) shall be determined to
within +1 foot in the horizontal plane and elevations of the antennas

-shall be determined within +0.1 foot. The accuracy location of the

outer marker and/or COMLO or NDB shall be within +40 feet in the
horizontal plane and +100 feet in elevation. An accuracy in loca-
tion of 1 foot in distance is approximately equivalent to 0.0l sec-
ond of latitude and approximately 0.0l second of longitude at the
equator to approximately 0.02 second of longitude at sites located
in northern Alaska.

Published Information.

(1) The geographical coordinates of the airport reference point
(ARP) and certain runway ends for many airports have been de-
termined by NOS, Department of Commerce, National Oceanic and
Atmospheric Administration. These surveys by NOS are '"third
order"” surveys and the coordinates and runway centerline azi-
muths are shown on many published OC charts. The coordinates of
the runway ends are shown to the nearest hundreths of a second.
The geodetic azimuth of the runway centerlines are shown to the
nearest second. The coordinates of the ARP are shown to the
nearest tenth of a second. The information determined by the
NOS surveys has been supplied to the FAA and is available from
the FAA National Flight Data Center (AAT-430). Many monuments
or horizontal and vertical control positions have been estab-
lished over the United States and at most airports by USGS, and
by NOAA, National Geodetic Survey (formerly the U.S. Coast and
Geodetic Survey). Where these monuments can be located and
identified, information regarding their position and elevation
is available from the appropriate agency. Information regarding
USGS monuments may be obtained from:

U.S. Geological Survey

National Center

Reston, Virginia 22092

Attention: Geodetic Control Section
Phone: (703) 860-6045

(2) The USGS also publishes a list of the horizontal and vertical
control positions,which is available from the National Center.
Information regarding monuments established by the National
Geodetic Survey is available from:
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National Oceanic & Atmospheric Administration
Director, National Geodetic Survey
Rockville, Maryland 20852

In addition to the monuments established by the above mentioned
Federal agencies, many states have established a plane coordi-
nate system, which may be used for accurately determining the
position of approach navaid facilities.

Determination of Locations.

(1)

Scaling of coordinates and distances from an OC chart will nor-
mally yield accuracies of approximately +0.2 second for geo-
graphical coordinates and +10 feet in distance; consequently, to
meet the accuracies required in paragraph 9la, the coordinates
and distances of ILS facilities located on the airport will have
to be determined by actual measurement from existing data
Careful scaling from the 7-1/2 minute series (scale approxi-
mately 1 inch = 2,000 feet) of USGS topographic charts can yield
an accuracy of approximately +40 feet; consequently, this method
may be used for determining the location of a distance to the
outer marker and/or COMLO or NDB where no other datum is avail-
able. The site survey engineer should make an effort to locate
and use either USGS, National Geodetic Survey, or state plane
coordinate system monuments if practical. The distance and geo-
detic azimuth between sets of geographic coordinates may readily
be calculated with hand-held calculators using the following

equations:

b=K cos_1 [sin(Ll) sin(Lz) + cos(Ll) cos(L22 cos( Al - Azﬂ
-1 [sin(Lz) - sin(Ll) cos(D/K)
B = cos sIa(d/X) cos(L,) ]
where: Ll’ xl = latitude and longitude of first point
L2, xz = latitude and longitude of second.point
D = distance between the points (see K)
B = bearing from first point to second point
K 60 for D in nautical miles
K = (364, 566.90 for D in feet
K 111,120 for D in kilometers
Chap 5
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(2) The coordinates of locations on and in the vicinity of the air-
port may more convenlently be determined by using the distances
per second of latitude and longitude. One (1) second of lati-
tude is equal to a north-south distance of 101.3 feet. The
east-west distance represented by one (1) second of longitude
varies due to the convergence of meridians and is given in
table 5-1 for latitudes between the equator and 70 degrees.

TABLE 5-1. LENGTH OF A SECOND OF LONGITUDE

LATITUDE FT./SEC. OF LATITUDE FT./SEC. OF
(DEGREES) LONGITUDE (DEGREES) LONGITUDE
0 101.45 36 82.17
1 101.44 37 81.12
2 101.39 38 80.05
3 101.31 39 78.95
4 101.21 40 77.83
5 io1.07 41 76.68
6 100.90 42 75.51
7 100.70 43 74.31
8 100.47 44 73.10
9 100.21 45 71.86
10 99.92 46 70.60
11 99.60 47 69.32
12 99.25 48 68.01
13 98.87 49 66.69
14 98.46 50 65.34
15 98.02 51 63.98
16 97.55 52 62.59
17 97.05 53 61.19
18 96.52 54 59.77
19 95.96 55 58.32
20 95.37 56 56.86
21 94.76 57 55.39
22 94.11 58 53.89
23 93.44 59 52.38
24 92.73 60 50.86
25 92.00 61 49.32
26 91.24 62 47.75
27 90.46 63 46.18
28 89.65 64 44.60
29 88.80 65 43.00
30 87.94 66 41.38
31 87.04 67 39.76
32 86.12 68 38.12
33 85.17 69 36.46
34 84.20 70 34.80

35 83.20 °
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d. Determination of Elevations. The elevations for the approach navaid
facilities located on the airport (including the middle marker) shall
be determined by ground level surveying to the nearest 0.1 foot, us-
ing datum at the airport such as the elevation of the runway thres-
hold or suitable bench marks. The elevation of the ground at the
outer marker and/or COMLO or NDB may be carefully interpolated from
the contours on the 7-1/2<minute series of USGS topographic charts
if no reliable datum is available in the vicinity.

e. Recording of Distances, Elevations, and Coordinates.

(1) Horizontal Distances. Horizontal longitudinal and lateral dis-
tances on the airport (including the location of the middle
marker) shall be recorded to the nearest foot. The correspond-
ing distances to the outer marker and/or COMLO or NDB shall be
recorded to the nearest 10 feet. The distance to the outer
marker should also be recorded in nautical miles (1 nautical
mile = 6,076 feet) to the nearest one-hundreths of a mile as
calculated from the distance used in feet. The international
unit now officially used in the United States is equal to
6076.115 feet. The old United States unit equal to 6080.20
feet has not been used officially since July 1, 1939.

(2) Elevationgs. Elevations of the ground and/or structures asso-
ciated with the approach navaids facilities on the airport
shall be recorded to the nearest tenth of a foot. Elevations
of the ground at the outer marker and/or COMLO or NDB shall be
recorded to the nearest 100 feet. However, since the contour
intervals shown on the USGS topographic maps are 20 feet, the
site survey engineer may record the elevation that can readily
be interpolated from the map.

(3) Geographical Coordinates. The geographical coordinates of the
approach navaid locations on the airport shall be recorded to
the nearest 0.0l second. The coordinates of the outer marker
and/or COMLO or NDB shall be noted to the nearest one-half
second.

(4) Threshold Crossing Height. The calculated threshold crossing
height shall be recorded to the nearest tenth of a foot. The
calculated specific intercept points along the glide path above
the markers shall be recorded to the nearest foot.

f. Intercept Altitude. The intercept altitude of the glide path with
respect to the outer marker should be calculated. At distances be-
yond 2 miles from the runway threshold, corrections that are due to
the curvature of the earth become significant and should be added to
the elevation computed from the glide slope path extended from the
airport. The earth curvature may be calculated or may be conveniently
taken from Figure 5-1, Correction for Earth Curvature. The calcula-
ted elevation of the intercept of the glide slope approach plane

Chap 5
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FIGURE 5~1. CORRECTION FOR EARTH CURVATURE
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with a point directly above the outer marker shall be noted in feet

above mean sea level. Figure 5-2 is a sample application of the
earth curvature correction.

92, REAL ESTATE CONSIDERATIONS.

a.

Availability of Land. Land used for the outer marker, COMLO, and

NDB (and sometimes the middle marker) sites are located away from
the airport. The location for the facility plot will depend upon
the availability of land in the desired area.

Lease or Purchase of Land. The decision as to whether land for a

facility plot should be leased or purchased will be made by the
Logistics division and depends upon the value of the land, the
recurring costs for leasing, and the period of time the facility

may be required. Orders 4423.2 and 4660.1 prescribe the policy that
will be used.

Contacting Property Owners. The site survey engineer should not con-

duct negotiations with a property owner either for purposes of leas-
ing or purchasing a site. He may, with the permission of or at the
direction of the Logistics division (real estate), participate in
discussions relating to the conduct of surveys and general informa-
tion necessary to determine the suitability of the site and the
construction requirements. In this connection, the site survey en-
gineer should become familiar with the general provisions and impli-
cations of the Uniform Relocation Assistance and Real Property Act
of 1970 (Public Law 91-646). The Logistics division real estate
personnel will provide guidance on FAA precautions and responsibil- -
ities under this Act. The Logistics division will need to know of
the requirements for a plot as soon as a suitable location or loca-
tions can be determined. It is desirable that real estate personnel
from the regional Logistics division accompany the survey engineer
in the field. Where Loglstics personnel are unavailable at the time
of the survey, the required information may have to be exchanged
with real estate personnel by mail or telephone. In some instances,
the site survey engineer may have to return to the site for detailed
survey work after negotiations are completed. A

Right-of-Entry Permits. In some instances, the right-of-entry to a

property for the purposes of a physical survey and examination may
be accomplished by a verbal agreement with the land owner. In other

. instances, a formal written right-of-entry agreement will be re-
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quired. In either case, Logistics division personnel should be con-
sulted and the method of approach to the property owner determined
by them.

Property Owner. The site survey engineer should determine the

"owner-of-record" and obtain the necessary information by which
Logistics division personnel may contact the owner. It is not
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FIGURE 5-2., SAMPLE OF EARTH CURVATURE CORRECTION AT OUTER MARKER
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necessary that the site survey engineer perform a legal title search.
He should, however, obtain the name of the owner by examination of
the tax rolls or the warranty deed records together with the de-
scription or plot plan of the area under consideration.

f. Property Survey. A legal description of the desired marker plot
area should be prepared from actual field data to ensure accuracy
(e.g., so that tree clearing, right-of-way, etc., will not infringe
on other properties). However, where circumstances permit or dic-
tate, a legal description can be prepared from the deed records and
property plats without performing an actual detailed survey on the
land. An actual survey will, of course, be required to physically
set the boundaries of the plot. Where a datum for accurately locat-
ing and describing a plot of land is obscure or involved in dispute,
the services of a land survey engineer may be required and the Air-
way Facilities project engineer should be consulted regarding the
requirement. Appendix 9 provides a brief general discussion regard-
ing the location of property records and information required for a
property survey. Also see Paragraph 288,
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Plot Description. Appendix 9 provides a brief discussion regarding
plot descriptions, together with examples using different datums for
locating the plot. A complete legal description will be required
for leased or purchased plots located off the airport. The type of
description used for plots located on the airport will vary accord-
ing to the local custom and will be determined by agreement between
the airport owner and the Logistics division.

Requirements for Access Roads and Cables. Arrangements for the use
of the land for navaid facilities should include the requirements
for an access road and space for power and control cables serving
the site. The road right-of-way may be included as a part of the
plot description or as a separate right-of-way agreement. In either
case, ownership data and square footage (or acreage) data will be
required. The Logistics division will determine the method to be
used in describing and acquiring the access. Where practical, the
requirements for power and cable easements should be incorporated
with the road requirements. In some instances, these requirements
may be handled by the power company serving the site.

Restrictive Eagsements. The site survey engineer should not be in-

volved in negotiations involving restrictive easements, either at the
approaches to the runway or in the area around the markers. He
should advise the project engineer 1f it appears that there is vege-
tation or planned construction that may affect the performance of the
ILS.

93. ELECTRICAL POWER AND CABLES.

a.

General. The selection of a site should consider the cost of bring-

ing power to the facility, i.e., the distance of the site from an

" available source of power and the right-of-way required for power
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cables. In most instances, power for the outer marker, COMLO, or

NDB will have to be obtained from the local commercial power company.
ILS equipment to be located on the airport may sometimes obtain

power from services existing on the airport. The availability of
power may be a factor in deciding on which side of a runway to locate
a glide slope system or localizer shelter.

Power Requirements. Appendix 8, Figure 1, Category I and II ILS

Equipment Requirements, and Figure 2, ILS Equipment Construction Re-
quirements, give the power requirements for the various ILS equip-
ment elements. When the specific type of equipment is not known at
the time of the site survey, the engineer should plan for:

(1) 15 kVA, 120/240 V ac, single phase for the localizer and/or DME.
For pre-Mark I and Mark I with V-ring antenna heaters, plan for
25 kVA.

(2) 15 kVA, 120/240 V ac, single phase for the glide slope.
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(3) 5 kVA, 120/240 V ac, single phase for each of the markers and/
or COMLO's and NDB's.

Power Reference Data. Orders 6030.20, 6950.2, and 6950.11 should be
reviewed in conjunction with selecting prime power and auxiliary
power sources for ILS facilities. These orders detail the quality
of electrical power desiréed at all National Airspace System facili-~
ties.

Power Cable Routing. The routing of the power cable should be ex-

amined by the site survey engineer. He should investigate and deter-
mine the routing that will be most economical and provide the opera-

tional reliability required. This should include a determination of

which sections of a power cable may be buried and which sections

may be constructed above ground.

(1) Off Airport Property. Routing of cable off the airport will
depend upon the location of the power service and the easement
requirements. At collocated Marker/COMLO's, the incoming power
cable should be buried within 100 feet of the COMLO antenna to
minimize signal interference.

(2) On Airport Property. The routing of cables on the airport will
more likely depend upon physical constraints such as runways,
taxiways, and other structures as well as the location of the
power source. Most power runs on airport property will be
direct earth buried. v

(3) Metering. The site survey engineer should determine whether
the utility company can supply the power cable and meter at the
equipment shelter or whether it will be necessary for the FAA to
install a cable to the nearest power line or selected metering
point. Consideration should also be given to locating the
metering point at a position that will not require a power com-
pany representative to enter a secure area.

(4) Cable Ducts. The routing should consider the availability of
ducts, the type of cable burial required by the airport, the
type soil through which the cable is to be placed, and possible
interference with existing cables, utility pipes, and drainage
systems. Where it is necessary to pass under runways, taxiways,
roadways, and other paved surfaces, a thorough investigation
‘should be made of the possibility of using space in existing.
duct banks or conduits. FAA Airway Facilities maintenance per-
sonnel and local airport maintenance personnel generally have
knowledge of the location, availability, and the condition of
existing conduits, duct banks, and manholes. The site survey
engineer shall verify that such ducts do indeed exist and are
in suitable condition for installing cables. Power cable runs
passing under runways, taxiways, and railroads shall be installed
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in rigid steel or concrete encased ducts or conduits. Cable
runs that cross existing buried cables and buried utility facil-
ities shall be protected by heavy wall nonmetallic ducts.

Where threading cable through a duct is impractical, split
ducts, which are slitted longitudinally to permit placement

over existing cables without cutting the cable, may be used.

(5) Soil Conditions. The character of the ground through which the
power cable is to be placed should be examined for conditions
that may impact the construction costs. Obvious rock outcrop,
boulders, swampy areas, and conditions that would make trench-
ing expensive should be noted. In some areas, probing with a
steel bar to ascertain the depth of subsurface rock shield may
be desirable. Consideration may be given to making a portion
of a power run above ground, provided power line poles do not
become obstructions and the wiring does not cause any derogation
of the system performance.

Selection of Service Voltage. Where the power company cannot provide
120/240 V ac service to the equipment shelter, it will be necessary
for the site survey engineer to recommend the voltage operating level
of the supply cable. A low-voltage cable run should consider the
voltage drop along the cable,which should not exceed 3 percent with
full load. Conductor sizes will have to be large to minimize the
voltage drop. High voltage cables may use smaller electrical c¢on-
ductors but a step down transformer will be required at the shelter.
Although the final selection of the cable type and operating voltage
may be made in the office, the site survey engineer should obtain
sufficient data during the field survey to enable a cost effective
selection to be made.

Construction Specifications. Where the cable run distances are

sufficiently short to allow a low voltage service, the power utility
company may provide the cable and perform the metering at the equip-
ment shelter. In some instances, the power company will provide the
cable for long runs operating at high voltages, provided the FAA pays
for the one~time construction costs. Where the cable is to be in-
stalled by the power company in a trench provided by an FAA con-
struction contractor, the power company specifications for the
trenching should be obtained. Power cables supplied and installed
by the FAA shall comply with specification FAA-C-1391, Installation
and Splicing of Underground Cables. The local airport authority
should be consulted to ascertain i1f there are special required
specifications for the installation of buried cables on the airport.
Some airports require that all cable ducts be encased in concrete.
Where the construction will require cutting and trenching through
existing paved surfaces, the site survey engineer shall determine
the airport or road authority specifications or requirements for
subsurface compaction and surface restoration.
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Discussions with Power Company Personnel.

&)

(2)

(3

(4)

(5

(6)

The site survey engineer should maintain a record of discussions
with representatives of the commercial power company. Informa-
tion discussed relating to the type of service, construction
required, estimated nonrecurring (one-time) costs, location of
metering point, and other matters affecting the installation
should be included as a part of the site survey report. The
site survey engineer should not conduct construction and tariff
negotiations with the power company except for estimating pur-
poses or as directed by the project engineer or the Logistics
division. Appendix 10, Installation of Utilities in a Highway
Right-of-way, contains additional information;which may be re-
quired when planning electrical service to ILS facilities.

The site survey engineer should determine if the power company
requires a plot plan drawing of the preferred location of ser-
vice equipment. This may be necessary to enable concurrence
with the route of the service lateral or service drop desired.
A power company will usually energize the service only upon
satisfactory evidence of the safe condition of the electrical
installation. The site survey engineer should thus determine
what inspection authority is acceptable to the power company.

The site survey engineer should determine what service equip-
ment:

(a) The power company will provide and install.

(b) The customer will provide and the power company will install.
(c) The customer will provide and install.

(d) The power company will provide and the customer will install.

The site survey engineer should determine the grounding require-
ments of the power company.

The site survey engineer should determine the acceptable type
and location for the meter panel.

‘Use of Existing FAA Power Sources. Where the power is to be obtained

from another FAA facility or source of power, the site survey engi-
neer should determine what switching and protective circuits will be
needed and if there is sufficient capacity for the additional load.
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i. Power Cable Length. The length of power cable should be determined
by the site survey engineer where advance ordering information is
required. Sufficient cable slack should be allowed at the termina-
tion points.

j. Identification of Potential Problems. The site survey engineer
should identify possible problem areas relating to the power cable
installation or use. Typical of such problem areas may be the
requirement for marine cable, areas subject to rodent damage, cable
failure resulting from caustic soils, unusual temperatures, etc.

94, ACCESS ROADS, TURNAROUNDS, AND PARKING AREAS. The site survey engineer
shall obtain that information necessary to determine the routing, type of
construction, parking, and turnaround requirements for the access roads.

a. Standard Access Roadway Drawings. The design of access roads shall
be in accordance with Order 6940.1, and Drawings D-5980-1 and 2,
Access Road Cross Sections for FAA Facilities and Typical Drainage
‘Details.

b. New Construction Requirements. Access to ILS and ancillary aids
located off the airport will generally require the construction of
a new roadway from an existing public road er street. Access to
facilities located on the airport can usually be made by construct-
ing a new road to a taxiway, runway, or existing airport perimeter
road or other access road. The site survey engineer should examine
possible existing access routes to the site and determine the extent
of new road construction requirements and the accessibility to the
area for construction purposes.

c. Survey of Centerline and Cross Sections. An investigation along the
centerline of the proposed access road should be performed. If the
proposed routing will involve earthwork other than normal surface
grading for the subbase and smoothing, a survey should be conducted.
A traverse of the centerline should be performed and a centerline
profile provided. The centerline elevations should be recorded at
elevation intervals of not more than 2 feet. Cross section eleva-
tions extending a minimum of 20 feet to either side of the center-
line should be obtained in those areas involving appreciable slope
and consequent cut and fill. Similarly, these elevations should be
recorded at elevation intervals not greater than 2 feet. Where the
terrain is such that earthwork will be required more than 20 feet
from the centerline, sufficient cross section elevations should be
obtained to cover the construction requirements. Where the roadway
does not abut a property line, an accurate traverse of the center-
line may be required to preépare a right-of-way description for the
roadway.

d. Right-of-Way. The access road right-of-way should be large encugh
to contain all ditch and embankment slopes.
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e.
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Drainage. When the routing of the roadway requires a drainage
culvert under the road, the area to be drained should be examined
in order to determine the size of the opening. Culvert or drain
pipes smaller than 15 inches in diameter should not be considered
as they are subject to clogging. The site survey engineer should
consider the effects of the runoff away from the culvert as well as
the area to be drained. This consideration should extend to the
erosion and flooding effects outside of the proposed right-of-way
(and on other property).

‘Grade of Roadway. The grade of the access road should not exceed

"‘engineer’

10 percent unless unique conditions would require excessive con-
struction or routing costs in order to maintain a low grade. Where
it is judged necessary to exceed a 7 percent (10 percent if paved)
grade, Airway Facilities division civil engineering personnel should
be consulted regarding the design of excessively steep grades. 1In
areas subject to long periods of snow cover and lcing, the grade
should be kept as low as practical.

Guard Posts and/or Reflectors. Guard posts and/or reflectors should
be installed where there is danger of a vehicle accidentally striking
any of the structures associated with the equipment or where there
may be danger - to a vehicle if the vehicle accidentally leaves the
roadway. In areas subject to heavy snowfall, reflectors and road
markers on light frangible standards may be specified.

Paving of Access Roads. Access roads that terminate at a runway or
taxiway on which jet powered aircraft operate shall be paved per
Order 6940.1. The paving of access roads under other circumstances
will depend upon local conditions. The determination of paving re-
quirements should be made by the project engineer.

Roads Shared with Other Facilities. ILS elements located on the air-
port may share the access road with other facilities, or use an air-
port maintenance or perimeter road. If an approach lighting system
with an access road exists, the inner and middle markers ¢an make use
of the same roadway without additional construction costs. If a
localizer antenna is to be installed in an existing approach lighting
system, it may be necessary to reroute the existing light lane access
road so as to clear the localizer antenna. The final determination
regarding the extent of the relocation so as to minimize the effect
of vehicles to the localizer signal should be made by the project

Cable Barriers. Where it is desirable to restrict road access to
authorized personnel, and gates are not practical, a cable barrier
may be used. Drawing CN-D-0006, appendix 6, shows a typical cable
barrier. ‘
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95, MONITOR AND CONTROL CABLES.

a.

General. The requirements for wire line monitoring and control of
ILS and ancillary aids are discussed in those paragraphs relating to
the siting of the facilities. When it has been determined that wire
line or cable monitoring and/or control is to be used, the site
survey engineer should examine the availability of circuits in exist-
ing cables and determine the routing of new cables. The functions of
monitoring and control can generally be accomplished in the same
multiconductor cables.

Use of Spare Circuits in Existing Cables. Where multiconductor

cables have previously been installed for existing facilities, the
site survey engineer should determine what spare circuits may be
available. The Airway Facilities maintenance personnel at the air-—
port should be familiar with the location of existing multiconductor -
cables and whether usable spares are available. Avoid splices where
possible. Tt is more desirable to extend the monitor and control
cable to a junction box even if some additional length of cable and
trenching is required.

Installation of New Cables. The site survey engineer should deter-
mine the routing and cable length required for the installation of
new cables. The same general considerations should be given to the
routing of monitoring and/or control cables as discussed in paragraph
93 for routing of power cables. Where practical, the same trench may
be used for both cables, provided monitor and/or control cables are
separated by not less than 6 inches from power cables carrying 5000
volts or below and by not less than 12 inches from power cables
carrying above 5000 volts.

. Use of Telephone Company Cablegs. Wire lines from the local telephone

company may be available. In such cases, the telephone company will
be responsible for the maintenance of the cable. The site survey
engineer may undertake technical discussions with personnel of the
telephone company in order to select the most satisfactory method of
monitoring. Discussions regarding financial arrangements should be
made only at the direction of personnel in the Airway Facilities
division leased communications staff.

96. FENCING AND SECURITY.

a.
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General. ILS and ancillary aids should be secure from access by un-
authorized personnel. Facilities located off the airport will gener-
ally require a protective fence. Equipment and antennas installed on
the airport will generally be inside of the airport fenced secure
area and should not require additional fencing.

Fencing of Marker, COMLO, and/or NDB. The equipment shelter and
antenna supports for the markers, COMLO, and/or NDB located off the
airport should be enclosed with a class "F" metallic fence. The
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fencing shall comply with specification FAA-E-2065, Fences. The
power metering should be located such that the meter may be read by
the power company representative without actually having to enter
the fenced area. Fencing of the entire area embracing the COMLO
antenna buried ground radial system should be provided only if re-
quired for security reasonmns.

¢. Fencing of Localizer and Glide Slope. Where localizer and glide
slope facilities require fencing for reasons of security, the dero-
gating effects of fencing in the vicinity of the antennas must be
considered. Wooden fencing may be used to minimize the derogating
effects. If it appears that such fencing is required, the site
survey engineer shall contact the project engineer to determine the
extent and type of fencing that should be used.

d. Facilities Located on Secure Government Property. Where marker,
COMLO, or NDB facilities will be located on secure government areas
(such as a military reservation), the site survey engineer should
determine access requirements for FAA maintenance.

97. INVESTIGATION OF SOIL CONDITIONS.

a. Visual Inspection. The site survey engineer should perform a visual
inspection of the area at each of the proposed facilities, and make
inquiries of local engineers regarding previous construction and

- known foundation conditions. This should include limited ground
probing, and the visually apparent character of the soil. Obvious
rock outcrop or boulders, standing water, swampy conditions, and
the existence of fresh land fill material are among those character-
istics that should be noted.

b. Geotechnical Engineering Services. Where it appears, either wvisually
or by discussion with local engineers, that the soil may make
construction or foundation requirements uncertain, the site survey
engineer should contact the project engineer regarding the possibility
of obtaining the services of a geotechnical engineering firm. The
data that can be furnished by a subsurface soil investigation will
enable Airway Facilities engineers to determine the suitability of a
national standard access road or foundation design or to design a
special one. The site survey engineer should contact the project
engineer before authorizing or arranging for such services. Refer
to paragraph 46b for information required to prepare a statement of
work for this type of service. 1In some instances, soll berings in
the vicinity of the proposed facility may have previously been per-
formed for purposes of runway or taxiway construction. Usually
the best source of this data is through the airport manager's
office.

c. Standard Foundation Designs. The national standard concrete founda-
tion designs for ILS facility elements are generally based upon a
soil bearing pressure of 3000 psf. The siting of a foundation on
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soils of lesser bearing strength will require a more substantial
foundation design; conversely, the siting of a foundation on soil of
greater strength may justify a more economical foundation design.
The site survey engineer should obtain sufficient information to en-
able the project engineer to determine the type of foundation re-
quired.

Frost Depth. The site survey engineer should verify the local maxi-
mum frost penetration depth. This information can usually be ob-
tained from the architectural and engineering consulting firm asso-
ciated with the airport planning and construction.

98. ENVIRONMENTAL INFORMATION.

a.
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General. Environmental considerations affecting ILS establishments
are sometimes apparent only when performing an onsite field survey.

.Unless specifically authorized to do so, the site survey engineer

should not conduct discussions in the field relating to environmental
matters, particularly with property owners. He should, however, make
note of and advise the project engineer of those factors that may
become apparent as a result of his survey work.

Environmental Factors. Possible environmental factors, which may be
observed and should be noted, are:

(1) The location of sites on or-adjacent to wilderness areas, his-
torical sites or buildings, archaeological areas, flood plains,
coastal waters, wet lands, and park areas. Consideration should
be given to the possibility of interfering with important wild-
life breeding, nesting, or feeding grounds, or the alteration of
the behavior pattern of any species. Also, determine if rare
or endangered animal or: plant species are known to exist in the
proposed project area.

(2) Extensive earth moving requiring the moving of considerable
volumes of earth from one location to another. This would in-
clude the consequences of removing and relocating undesirable
material such as peat.

(3) The effect of drainage changes and water runoff that may be
brought about by the construction of an access road. Also con-
sider any adverse effects to the water table or water quality in
the area.

FaS

(4) Television interference caused by the signal from the marker
transmitter must be considered where the marker is to be located
in a residential or densely populated area. Interference is
most likely to occur on the low band vhf tv channels where the
receivers are located more than 30 miles from a tv transmitter.
The site survey engineer should note the tv channels being used
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by tv receivers in the vicinity of the marker site and further
ascertain if these receivers are operating under weak signal
conditions., Tall and elaborate tv receiving antennas are a sure
indication that the tv signals in the area are not very strong.
In some instances, the possibility of tv receiver interference
may justify the location of a marker site to a point more dis-
tant from the tv receiving antennas. Inasmuch as the frequency
of tv channel 5 (76-82 MHz) is adjacent to the 75 MHz marker
frequency transmitted, tv channel 5 is most likely to experience
interference from the marker transmitter caused by nonlinear
distortion products produced in the receiver when the marker
signal mixes with a weak television signal. There can be no
firm rule for siting that would avoid interference entirely,
since variable factors such as the strength of the signal being
received and the orientation of the antennas would have to be
considered. If practical, locations approximately 1,000 feet
away from tv receiving antennas should be selected, particularly
where the tv transmitting stations are located more than 30
miles away.

(5) Aesthetic considerations may be a requirement in some residential
areas, recreational areas, schools, or public parks. The site
survey engineer should make note of the possible impact of a
facility located in such areas.

(6) Special zoning restrictions regarding antenna structures and
utility type buildings exist in some residential areas. The
site survey engineer should determine if the proposed facility
is compatible with present land use.

(7) Chemical vegetation control agents, e.g., Hyvar, are commonly
applied to gravel or crushed rock roadways and walkways. Situa-
tions may arise, however, in which use of such agents should be
avoided. Two broad classes of such situations are:

(a) Danger of killing nearby valuable vegetation.
(b) Danger of polluting ground and surface waters.

(8) Construction and installation requirements ¥hat would divide or
disrupt established communities; sever access to residential,
recreational, or commercial areas; and significantly contribute
to increased vehicular traffic near the proposed site.

(9) Construction debris disposal should be arranged for at a site
meeting all state and local governmental requirements, and in
observance with all Federal, state, municipal, and airport safety
regulations.
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(10) Inconvenience totaxiing aircraft and/or vehicular traffic during
periods of facility construction (e.g., when cable ducts are in-
stalled under taxiways or public roadways).

99. GENERAL CONSTRUCTION CONSIDERATIONS.

a.
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General. The site survey engineer should obtain certain general in-
formation regarding the construction that will have to be performed
both on and off the airport. During the discussions with the air-
port manager, airport civil works authority, or other organizations
responsible for the equipment facilities on the airport, the site
survey engineer should determine if there are special requirements
or standards for construction on the airport.

Buried Cables. Some airport civil works authorities have special re-
quirements for the placing of buried cables in ducts and/or for en-
casing ducts in concrete. In some instances, there are specific re-
quirements regarding distances between manholes or pull-boxes. Refer
to paragraph 93f for construction details.

Zoning and Building Codes. In addition to the normal requirements
for construction, which includes compliance with existing electrical
codes, the construction of facilities off the airport property may be
in areas subject to unusual building codes. Typical of such require-
ments may be construction of markers in residential areas or parks.
The site survey engineer should ascertain if such special codes do
exist and determine what consideration should be given to the re-~
quirements in the later ILS documentation. Most municipal construc-
tion work will require certain permits and certificates. These are
generally handled by the contractor performing the construction.

" Insurance Requirements. The airport requirements for construction

liability and surety insurance should be obtained in writing from
the proper airport operating authority. Some airport authorities
require much higher contractor insurance requirements than contrac-
tors are normally familiar with for construction off the airport.
These requirements should be included in the ILS documentation.

Unusual Working Conditions. The site survey engineer should deter-

mine if the airport requires special working conditions to be met,
such as work at unusual hours (other than 7:00 AM to 5:00 PM), the
posting of special guards at access gates, or prohibits on-~airport
construction during heavy traffic or holiday periods. He should also
determine if special driver's licenses and/or escort requirements are
necessary for vehicles operating on the airport for construction pur-
poses.

Restrictions on Heavy Equipment. Where the location of proposed ILS

facilities are such that heavy construction equipment may have diffi-
culty gaining access to the site, as in the case of road and bridge
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restrictions or unsuitable soil conditions, the ILS documentation
should so state.

g. Clearing and Construction Information. The site survey engineer
should obtain that information necessary to plan the clearing needs,
construction requirements, and provide a good estimate of the re-
quired construction. This information should detail the cut and/or
fill earthwork requirements, the nature of vegetation to be cleared
and an estimate of the trees that will have to be removed. Clearing
around the antennas should be in accordance with the requirements
of Order 6750.16A. Consideration should be given to the proximity
of tall trees located on properties adjacent to those on whichthhe
marker and/or COMLO plot is to be located. Rather than remove some
trees, it may be cost effective to provide a higher marker antenna

‘mounting. Both the value of timber to be cleared and the cost of
removal should be considered. The site survey engineer should consult
with the project engineer regarding the possibility of considering a
higher than normal marker antenna.

h. Site Terrain. A detailed survey of a site for construction purposes
should be made where the site terrain is such that it will require
earthwork, landfill, extensive roadway and parking construction, and
drainage facilities. Contour information at one-foot intervals should
be provided over the area of shelter and parking where the terrain is
steep and earthwork is required. Where the area is relatively flat
and only normal surface grading will be required for the construction,
it may not be necessary to perform a detailed contour survey. In any
event the site survey engineer's report and/or field sketches should
indicate the lay and character of the land over which the work is to
be performed.

i. Seismic Considerations. Where facilities are to be constructed in
an area likely to experience seismic activity, .the ILS documentation
should so state.

j. High Winds. Areas known to experience frequent high winds should be
noted and called to the attention of those responsible for the antenna
design and construction.

FREQUENCY INTERFERENCE SURVEY. Frequency interference caused by fm radio

stations broadcasting in the vicinity of the airport has caused problems
to ILS localizer and glide slope equipment. In many cases, the regional
frequency management officer (FMO) can solve this interference problem
by discriminatingly assigning the operating frequencies to the ILS equip-
ment. In order to identify any potential problems, the site survey engi-
neer should coordinate with the regional FMO through the project engineer
to determine the location, call letters, assigned frequency, and power
output of any fm radio stations within interference range of the ILS ap-
proach aids; if already determined during the feasibility study, the site
survey engineer should update the data as appropriate. Actual flying of
the ILS approach should be considered where deemed desirable by regional
Flight Standards and Airway Facilities personnel.
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101. OBSTRUCTIONS.

a. Airport Obstruction Surveys, Order 8260.16. The site survey engineer
should determine to what extent the obstruction data has been ob-
tained for the proposed ILS approach and to what extent he is ex-
pected to verify this data. Where so required, the site survey engi-
neer should identify all obstructions to be removed (e.g., extent of
tree groups and ground penetrations to be cleared). Order 8260.16
states that, when existing OC charts are used, Airway Facilities per-
sonnel are to confirm the obstruction slope (TERPS paragraphs 932
and 933) by sweeping the final approach area by instrument. It is
to be noted that a surveying instrument with an elevated telescope
sweeps a conical surface rather than the planar approach surface;
consequently, the instrument should be relocated in order to ac-
curately check the edges of the surface in the near field.

b. Nonstationary Obstructions. Where moving vehicles pass under the
approaches to runways, 17 feet should be added to the elevation of
‘the surface of an interstate highway and 15 feet should be added to
the elevation of the surface of other roadways. Twenty-three feet
should be added to the elevation of railway tracks. 1In some in-
stances, such as railway switch tracks, the traffic is limited and
operation through the affected airport area is coordinated with the
ATCT. These arrangements should be investigated and included in the
later ILS documentation. There are some instances where ship chan-
nels pass across the approach to the runway and ships with masts ex-
ceeding the obstruction limitations penetrate the approach surface.

c. Discussion. Discussion regarding obstructions with organizations other
"than FAA personnel should be restricted to the technical aspects of
6bstructions such as the location and the degree of penetration.

d. Approach Surfaces. Figure 5~3 depicts runway obstruction surfaces.

102. DETERMINATION OF RUNWAY THRESHOLD. The location of the ILS antenna(s)
with respect to the runway threshold is important. In some instances,
the actual location of the runway threshold is difficult to determine.
Generally, the civil survey personnel who establish the runway centerline
stations for construction and resurfacing, actually survey in and desig-
nate the threshold point. Where the actual point is not identifiable,
the site survey engineer should advise the airport manager of his inabil-
ity to identify the threshold p01nt and request that a positive identification
of the threshold be made. g

103. MULTIPLE OWNERSHIP AND JOINT-USE RUNWAYS. The site survey engineer should
determine if the runway being considered for an ILS is a runway jointly
used with the military. Such runways often have overrun areas and may
have automatic cable barriers. Cable barriers usually use automatic
actuating mechanisms, and the details regarding the facility should be
included in the later ILS documentation. In some instances, land within
the airport security fence but outside of normal aircraft operations is
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104.

105.

106.-

used by other governmental agencies, such as a flood control district or
for agricultural purposes. If agreements with governmental agencies

other than the airport authority is required, the name, address, and tele-
phone contact should be recorded as well as the substance of any discus-
sion or agreement regarding the proposed ILS.

YEAR-ROUND SITE CONDITIONS. The probable year-round site conditions

should be investigated by the site survey engineer. Areas that stand
under water a portion of the year but are "high and dry'" at the time of
the investigation should be noted. Local airport maintenance and con-
struction personnel as well as local Airway Facilities and Air Traffic
personnel generally are knowledgeable of the conditions of specific areas
throughout the year. Areas subject to long periods of snow cover should
be noted. Portions of airports adjacent to rivers and streams may be
subject to flooding. The elevation of the high flood stage should be re-
corded.

USE OF PHOTOGRAPHS. Photographs of the areas, surfaces, and existing

structures involved with the ILS are desirable as they will give manage-
ment and other reviewing personnel a better conception of the existing
terrain and structural features: which may be problem areas. They can
assist the engineer in evaluating and documenting his survey and design
effort and should be incorporated in the site survey report when avail-
able. Particular attention should be given to photographs of power ter-
mination, ducts, conduits, cable and road routings, and congested areas.
Photographs will help the site survey personnel to fill in information
gaps ~“that may exist after they return from the field. Photographic
equipment ranging from the small film pocket type of camera to the larger
35 mm and fast development cameras will give satisfactory results. Color
prints will be most useful.

120. RESERVED.
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SECTION 3. DETAILED ILS SITE SURVEY REQUIREMENTS

SUBSECTION 1. LOCALIZER

121, FACTORS TO BE CONSIDERED. The investigation and survey of the localizer

antenna, equipment shelter and associated access road,and utility re-
quirements should consider factors including but not limited to:

a.

Chap 5
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Siting Criteria. Selection of an antenna location so as to achieve
satisfactory approach path geometry and electronic performance.
These requirements are given by Order 6750.16A, and the operation
will generally be satisfactory if these requirements can be met.

Illumination Over Threshold. Determination of the localizer antenna
illumination of the ILS runway approach threshold and antenna mound-
ing or platform requirements.

Obstruction Criteria. Examination of obstruction criteria with
reference to the location and elevation of the antenna and equip-
ment shelter.

Availability of Space. Determination of suitable space for locating
the antenna and equipment shelter.

Derogations. Consideration of derogating terrain or surfaces.

Locations of Anfennas and Shelter. Determination of the location of
the antenna and equipment shelter within the siting criteria.

Access Road. Determination of routing and construction requirements
for the access road.

Power and Cable Requirements. Determination of source, routing, and
construction requirements for power.

Monitoring and Control Requirements. Determination of requirements
for monitoring and/or remote control, cable routing, and construction
(including circuit availability in existing cables).

Interface with Other Systems, Interface with other systems, such as
proposed and existing ILS, lighting, and other navigational aid
systems.

Construction Factors. Consideration of factors impacting construc-
tion costs, such as terrain, contour surveying, and soil conditionms.

Land Survey. Survey work that may be required to prepare a legal
plot description for the area to be used.
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Security Requirements. Examination of security and fencing require-
ments.

Environmental Considerations. Environmental considerations regarding
establishment of localizer.

Special Requirements. Determination of special construction require-
ments and year-round working conditions as outlined in paragraphs
99 and 104.

Ground Check points. Survey of the optimum location of the localizer
ground check points.

122, TYPES OF LOCALIZER ANTENNAS. The principle localizer antenna systems in
use by FAA are the: e

a.

Page 132

V-Ring. The V-ring localizer antenna consists of 15 radiating ele~
ments aligned perpendicularly to the approach path centerline, ex-
tending approximately 52 feet on either side of the centerline ex-
tended, for a total width of approximately 104 feet. Two monitoring
antennas are placed in front of the array. Typical foundation lay-
outs for the V-ring antenna is shown on Drawings D-5849-1, -2,and -3.

Traveling Wave (TWA). The traveling wave localizer antenna consists

of a set of radiators comprising an element approximately 15 feet long
and 2-1/2 feet wide. They are arranged in an array of either 8 or 14
elements, extending perpendicularly to each side of the runway cen-
terline extended. Arrays comnsisting of 8 elements are narrow aper-
ture arrays and are approximately 46 feet wide, not including obstruc-~
tion lights. Arrays consisting of 14 elements are wide aperture ar-
rays and are approximately 86 feet wide, not including obstruction
lights. Monitoring elements are integral with the array and a mis-
alignment detector is built into the antenna support structure.
Drawings D-6032-4 and ~5 and D-6073~1 and -2 show the foundation lay-
out for the traveling wave antennas.

Log Periodic Dipole (LPDA). The log periodic dipole localizer an-

tenna array consists of a set of radiators comprising an element ap-
proximately 9 feet long and 50 inches wide, arranged in an array of
8 or 14 elements similar to the traveling wave antenna. Similarly,
monitoring elements are integral with the array and a misalignment
detector is used. Drawings D-6054-2 and -3 show the foundation lay-
out of the log periodic dipole antenna.

AN/GRN-27 (V). The AN/GRN-27 (V) localizer antenna consists of a

set of radiators comprising elements arranged in two arrays. The
front array consists of 14 elements and is known as the course array.
The rear array, spaced 200 feet behind the course array, consists

of 6 elements, and is known as the clearance array. The arrays are
aligned perpendicularly to the runway centerline extended. The course
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array extends approximately 43 feet on each side of the runway cen-
terline extended, not ircluding obstruction lights. The clearance
array extends approximately 16 feet on each side of the runway center-
line extended, not including obstruction lights. Each of the antenna
elements that make up the array is 20 feet long. Integral monitoring
and a misalignment detector of both arrays is used. A far field
monitor is located in the vicinity of the middle marker. Drawings
D-40652 and D-6073-1 and -2 show the typical foundation layouts.
Drawing D-46046 shows the typical layout of the far field monitor.

123. LOCALIZER ANTENNA LOCATION. The criteria for siting the localizer an-

tenna is given in Order 6750.16A. Figure 2-6 of Order 6750.16A indi-
cates the zones in which the antenna may be located and defines the pre-
ferred areas of location. The type of antenna that will be used will
also have a bearing on the selection of the antenna site, e.g., multiple
array antennas will require more space than the single array antennas.

a.

b.

e.
Chap 5
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The optimum antenna location will be an on-centerline location

placed 1,000 feet beyond the stop end of the ILS runway.

The minimum distance from the stop end of the runway is 300 feet for

a Category I ILS where jet powered aircraft are operating and 600
feet between the stop end of the runway and the nearest antenna ar-
ray for a Category II system, or that distance that precludes pene-
tration of the approach surface plane by any portion of the antenna
system or equipment shelter, whichever is greater. Where jet powered
aircraft are not operating, the minimum distance for the Category I
antenna is governed by the nonpenetration requirement.

The maximum standard distance from the stop end of the runway to the

localizer array shall be 2,000 feet. Locations of the antenna be-~
yond the standard 2,000 feet from the stop end of the runway shall
not exceed 13,300 feet from the approach threshold of the runway.

Tailored course widths of 700 feet at the runway threshold are re-

quired for all localizers. The course width range is 3° minimum and
6° maximum. Where problems are anticipated in obtaining this course
width on short runways, Airway Facilities electronic engineering per-
sonnel should be consulted through the project engineer.

Limited terrain, because of space or rugged surface, may prevent the

localizer antenna from being positioned oh the runway centerline ex-
tended. Where this occurs, consideration may be given to the inves-
tigation of an offset localizer antenna array with its increased
landing minima. The criteria applicable for siting an offset locali-
zer facility are given by paragraph 13i and figure 2-5 of Order
6750.16A. Offset localizers are limited to Category I operationm.
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The location of the antenna 1s further influenced by the clear areas
available, suitable space for the equipment shelter, the elevation
of the ground, reasonable construction costs, access and utility re-
quirements, and obstruction considerations. These factors are
further considered in the following paragraphs.

The gecgraphicalvcoordinates for a two-array antenna system shall be
those for the center of the course array.

124. ELEVATION OF LOCALIZER ANTENNA.

a.
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Factots Determining Elevation. The elevation of the antenna radiat-—

ing elements is governed by the elevation of the ground, the degree
of visibility to the runway threshold, derogating surfaces, and ob-
structions,and the relationship of the antenna to the approach.sur-
face plane and other navaids.

-‘Accuracy of Elevation. The engineer must determine the elevation of

the ground at the proposed antenna location. An accurate survey of
the ground elevation should be made and the elevation of the antenna
radiating elements added thereto. The elevation of the proposed
antenna radiating elements should be determined to the nearest tenth
of a foot (+0.1 foot).

Platform Requirements. If it 1s necessary to raise the antenna

radiating elements above that elevation provided by the normal
foundation supports, it will be necessary to plan for an earth
mound or a platform. Generally, an earth mound will be most econo-
mical for raising the antenna less than 5 feet above natural grade.
Beyond this height the platform should be considered. The availa-
bility of £f11l material, moving distances, and material costs should
be considered by the engineer in choosing the means of support. If
elevated mounting appears to be necessary, consult the project
engineer regarding the probable electronic performance.

Rising Ground Locations. In those instances where rising ground

beyond the stop end of the runway may cause the antenna to become
an obstruction, alternate locations will generally have to be
selected. Where the appreach surface plane penetration is only a
fraction a foot, consideration may be given to placing the founda-
tion slightly below grade. However, regional Airway Facilities
electronic engineering personnel should be consulted through the
project engineer regarding the possible affect on the performance. .
There should be no drainage or standing water problems within the
vicinity of the antenna array(s).

Penetration of Approach Light Plane. If it is necessary for the
antenna system to penetrate the approach light plane in order to
properly perform the designed function, the antennas shall not
shield any of the lights. The antennas may not penetrate the 50:1
obstacle approach surface.
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125. DME COLLOCATED WITH LOCALIZER. Where a DME is to be collocated with a
localizer, the height of the DME antenna mast must be considered in
selecting a location for the mast and the shelter. Drawing D-6078-1
shows the location of the DME antenna mast with relation to the equip-
ment shelter.

126. LOCATION OF EQUIPMENT SHELTER(S).

a. Relative to the antenna array. The location of the equipment shel-
ter should be in accordance with Order 6750.16A. Generally, the
shelter will be located approximately 250 feet from the runway
centerline extended. The equipment shelter for a system using an
offset localizer antenna may be located behind the antenna, provided
it does not violate obstruction criteria nor derogate the perfor-
mance of the antenna system. 1In the event that rising ground
creates problems in finding an equipment shelter location at which
the building does not penetrate the approach surface plane, consid-
eration may be given to locating the shelter more than 300 feet from
the antenna array. In such instances Airway Facllities electronics
engineering personnel should be consulted through the project
engineer to evaluate the expected performance of the system because
of the longer-than-normal coaxial cables that will be required.

b. Other Factors. In addition to the performance and obstruction
criteria noted above, consideration should be given to the cost of
providing an access road and utility services to the equipment
shelter. Electrical power, control and/or monitoring, and the
interface cable run from the shelter to the antenna array will also
affect the location of the shelter.

c. Terrain Conditions. The site survey engineer should obtain that
terrain information necessary to perform an accurate cost estimate
of the construction required for the equipment shelter installation.
Generally, the more nontypical terrain features require more
thorough survey work. Equipment shelter locations situated on
steep slopes or locations involving drainage or foundation problems
will require thorough contour survey and soil Investigation in order
to arrive at a final design and meaningful cost estimate.

127. OBSTRUCTION CRITERIA. The site survey engineer should investigate the
approach surface plane over the opposite end of the runway to ensure
that the proposed antenna and equipment shelter locations comply with
the minimum obstruction criteria:. This will require an accurate deter-
mination of the elevation of the top of the equipment shelter and the
antenna, as well as their proposéd locations. The obstruection surface
to be considered in siting the localizer antenna and shelter is that
obstruction criteria for the landing approach over the localizer antenna,
(i.e., the landing approach opposite to that for which the ILS is being
surveyed.) Air Traffic and Flight Standards personnel (local and in the
regional office) ean provide information regarding the existing designa-
ted approaches and the required obstruction clearance (ROC).
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128. TYPICAL LOCALIZER PLOT SIZES AND LAYOUTS. An index of national standard
drawings showing typical plot layouts of the ILS localizer antenna array
and equipment shelter for the various types of localizer system is given
in appendix 13. A summary of ILS localizer construction requirements
are contained in appendix 8, figure 2.

129, ELECTRICAL POWER AND CABLE. Paragraph 93 provides information regarding
the selection and routing of power.

130. ACCESS ROADS, TURNAROUNDS, AND PARKING AREAS. Access road routing and
turnaround or parking areas, where required, should be determined by the
engineer during the survey. Paragraph 94 provides information regarding
the survey and routing of access roads. Where the localizer equipment
will require an emergency powerplant with its associated fuel tank, con-
sideration should be given to providing sufficient roadway surface and
turnaround area for a fuel truck.

131. MONITORING. Radio monitoring is usually provided for Category I ILS
localizers where it is the most economical method of monitoring. Direct
wire line monitoring is required for Category II ILS localizers. Order
6750.13, describes the monitoring equipment to be used and gives methods
for determining the suitability of the radio path from the localizer to
the monitoring point. Where wire line monitoring is to be used, para-
graph 95 provides information regarding the selection and routing of
monitoring cables.

132. REMOTE CONTROL.

a. A Category I ILS localizer does not require wire line remote control
unless dual facing or parallel runway ILS systems are involved and
interlocking is necessary (e.g., two ILS's use a common frequency
channel). 1In the event remote control of the localizer is required,
the routing of the cable may be planned along with the remote moni-
toring system. Order 6750.35 gives the number and type of
wiring required for the remote control and interlocking of ILS
localizers. It is not necessary to provide interlocking controls
between the localizer and the glide slope.

b. Category II ILS localizers require wire line remote control. This
generally involves a status display/control panel in the ATCT and a
status display in the tower equipment room.

c. Control line construction criteria will be the same as for monitoring-
cables or wire lines as described in the foregoing paragraph.

133. FAR FIELD MONITOR (FFM). Some localizer installations will require a FFM
located in the vicinity of the middle marker (i.e., Category II systems),
as indicated in appendix 11, figure 1. Where a FFM is to be used, con-
sideration should be given to sharing the costs of providing power, ac-
cess, and monitoring cables with the middle marker or other facilities in
the area. A typical FFM site layout is illustrated on Drawing D-46046.
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134. GROUND CHECKPOINTS. Reference points are established at the time of
the localizer installation to enable verification of the facility operat-
ing parameters. The number and location of the ground checkpoints will
vary with respect to the type of localizer system being employed and the
terrain and siting conditions. Order 6750.16A, paragraph 17, figure 2-9,
illustrates the preferred location for localizer ground checkpoints.
The ground checkpoints are normally surveyed and marked by the use of
paint, driven pipe, driven spike (asphalt), or chiseled mark (pavement).
It may not always be possible to locate the markers the same distance
from the antenna array because of inaccessibility or real estate limita-

tions.
135.-150. RESERVED.
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SUBSECTION 2. GLIDE SLOPE

151. FACTORS TO BE CONSIDERED. The investigation and survey of the glide

glope antenna, equipment shelter, and assoclated access road and utility
requirements should consider factors including but not limited to:

a.

b.

Chap 5
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Loecation for Performance. Selection of an antenna location that
will achieve the category of ILS performance desired.

"Location for Proper TCH. Selection of an antenna site that will be

compatible with the desired TCH.

Obstruction Criteria. Consideration of obstruction criteria with
reference to the location and elevation of the antenna and equipment
shelter.

Derogafions. Consideration of derogating terrain and surfaces.

Impact on Ground Traffic. Consideration of possible impact on

.ground traffic movement. (Example: Locating glide slope between

runway and parallel taxiway requires taxiway hold lines.)

Coordinates and Elevations. Determination of the geometry (i.e.,
the geographical coordinates and elevations).

Access Road. Determination of routing and construction requirements
for the access road.

Power and Cable Requirements. Determination of source, routing, and
construction requirements for power.

Monitoring and Control. Determination of requirements for monitoring
and/or remote control, cable routing, and construction (including
circuit availability in existing cables).

Interface with Other Systems. Interface with other systems such as
proposed and existing ILS, VAST, and other navigational aid systems.

Construction Factors. Consideration of factors impacting construc-
tion costs such as terrain, drainage, relocation of public roads,
soll conditions, etc.

Land Survey. Survey requirements that may be required to prepare
legal plot description for the area to be used.

Security Requirements. Examination of security and fencing require-
ments.

Environmental Considerations. Envirommental considerations regarding
establishment of glide slope.
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Special Requirements. Determination of special construction require-
ments and year-round site working conditions.

152. TYPES OF GLIDE SLOPES.

a.

Page 152

Image Type Systems. There are three types of conventional image type
glide slopes available for installation: null reference, sideband
reference, and capture effect. The type of system selected is based
upon the condition of the ground plane existing in front of the an-
tenna. The Airway Facilities electronics engineers should be con-
sulted through the project engineer with regard to the type of system
that should be used. Sometimes, concessions are made to the ideal
terrain criteria in order to make construction feasible. Order
6750.16A, chapter 3, gives a thorough discussion on the applicability
of the various types of glide slopes. To aid the site survey engi-
neer in determining the type of glide slope best suited for the site
in question, refer to figure 5-4. ‘

(1) Null Reference (NR). The null reference configuration, using
two antennas, is the most commonly employed system. This sys-
tem can provide excellent results at well-cleared airports meet-
ing the siting criteria for terrain irregularities, but is sus-
ceptible to interference caused by reflected radiation from low
angle obstructions such as rising terrain. The upper antenna
height for the null reference antenna system may extend to a
maximum of 40 feet above ground level.

(2) Sideband Reference (SBR). The SBR system can be used effectively
at sites where low angle reflection sources are present. The
upper antenna height for a SBR antenna system may extend to a
maximum of 35 feet above ground level. This feature allows the
system to be located closer to the runway centerline than pos-
sible with a null reference system. Additionally, the SBR an-~
tenna system will require a ground counterpoise screen to be
installed in front of the antenna.

(3) Capture Effect. The capture effect system is sited at difficult
sites where obstacles and terrain irregularities in the far field
(beyond the runway threshold) exceed 25 percent of the desired
glide angle. The capture effect system reduces the primary
course signal illumination of the reflective sources and com-
pensates for the lack of primary signal in this area by radiating
a smaller amplitude clearance signal. In order to provide this
effect, three antennas are required. The upper antenna height
for a capture effect antenna system may extend to a maximum of
55 feet above ground level.

Non-Image Type System. The FAA has developed a slotted waveguide

glide slope antenna that has been used where a stable image forming
surface is not available (e.g., an approach over tidal waters) and
where constructing a satisfactory-image surface is not practical or
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FIGURE 5-4. TYPICAL GLIDE SLOPE SITING CONDITIONS
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is prohibitively expensive. The maximum height of this antenna
structure is approximately 83 feet and it occupies a larger area

than the other types of antennas. It is more expensive than the
other types of antennas and would be considered to obviate the need
for costly site preparation where a glide slope is to be established.

153. DETERMINATION OF SITE LOCATION.

a.

Ce

Page 154

General. The glide slope antenna shall be sited in accordance with
Order 6750.16A. The glide slope plot typically consists of an
antenna mast, equipment shelter, monitor detector mast(s), engine
generator (where auxilliary power supply is required), and inter-
connecting cables. Although the equipment type to be employed
dictates the orientation of the equipment shelter with respect to

the antenna, the shelter will be sited behind and adjacent to the
antenna for all of the system types. When siting an ILS glide slope,

initial consideration must be given to the side of the runway that

will be most desirable. The variables that affect this deeision
include:

(1) Extent of available smooth terrain.
(2) Extent of available lateral terrain.

(3) Presence of potential signal interference sources such as
hangars, other navaids, buildings, etc.

(4) Existence of taxiways, aircraft holding aprons, parking ramps,
etc .

Glide Slope Angle. In accordance with Order 6750.16A, chapter 3,

paragraph 21, the optimum glide slope angle is 3 degrees. However,
if site selection dictates, an angle as low as 2.75 degrees or as
high as 3.04 degrees may: be established without a siting waiver,
provided the TCH remains within allowable limits.

Lateral Distance. The lateral distance of the antenna from the run-

way centerline is governed by Order 6750.16A, paragraph 28d. 1In
general, the minimum allowable distance for the glide slope antenna
mast is 250 feet (400 feet for Category II ILS) from the runway
centerline. The maximum allowable distance is 650 feet for both
Category I and IL'ILS. Locations between the minimum and maximum
distance are based upon the height of the antenna mast to be
employed. Figure 3-16 of Order 6750.16A, depicts the allowable
antenna mast height as a function of lateral distance from runway
centerline. If a previous site study has not been made, it will be
necessary for the site survey engineer to collect enough data to
enable knowledgeable personnel to make the determination of equip-
ment and earth-work requirements. In order to determine if the’
proposed glide slope complies with the lateral distance obstruction
criteria, it is necessary to know:
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(1) Proposed glide slope location.

(2) Existing antenna ground elevation.

(3) Runway centerline elevation at point opposite from glide slope.
(4) Type of glide slope to be installed.

(5) Slope of terrain in front of antennma.

.Appendix 12 contains a description of the method used to determine if

the lateral offset distance is within the siting criteria.

Longitudinal Distance. The optiﬁum longitudinal distance from the

the runway threshold (or displaced threshold) is a function of the
desired glide angle, TCH, runway gradient, extent of smooth terrain
in the site area and beyond threshold, and the required obstruction
clearance criteria. Detailed longitudinal distance requirements are
contained in Order 6750.16A, paragraph 28e. If the desired longitud-
inal distance has not been determined by prior feasibility or office
studies, the site survey engineer should determine the desired loca-
tion in the field. Appendix 12 contains a discussion concerning the
various types of glide slope sites which may be encountered.

Antenna Offset Distances. The Airway Facilities electronic engineers
require the glide slope site topographic information in order that
they may be able to specify the heights above grade at which the
antennas are to be mounted, and the distances at which the antennas
must be offset from the antenna mast centerline. These elevations
and offsets must be included in the construction specifications er
shown on the site construction drawings.

154. FIELD SURVEY. The types of surveying information that the site survey

engineer should obtain at the glide slope site include:

a.

Chap 5
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Sufficient ground survey work to establish the topography in the
glide slope area and/or to verify topography on existing drawings.
The area of coverage required should include at least that area indi-
cated as Area "A" on figure 5-5, but should iné¢lude Areas "B'" and "C"
where dictated by the extent of the terrain roughness.

The elevation of the existing ground at the antenna site to the
nearest tenth of a foot (+0.1 foot). S

The elevation of the runway centerline at the point opposite from
the glide slope antenna to the nearest tenth of a foot (0.1 foot).

All relevant man-made features, e.g., navaids, manholes, catch-
basins, cable markers (record inscriptions), runway or taxiway lights,
which may interfere with new roads, and all other objects that
conflict with construction.
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e. Elevation data necessary to establish the runway gradient.
f. Survey of proposed access road route.

g. Description of all metal objects that may create derogations to the
glide slope signal, e.g., hangars, fences, water towers, power lines,
etc. It is difficult to determine accurately in the field which ob-
jects are likely to create interference. Therefore, determine the
location and dimensions of prominent metal objects located in Areas
"A", "B", and "C" of figure 5-5. Regional Airway Facilities elec-
tronics engineers should be consulted through the project engineer
regarding the expected performance.

h. Survey the highest point in the TDZ to the nearest tenth of a foot
(+0.1 foot), provided that the threshold is not the highest point.

SPECIAL SURVEY WORK FOR COMPUTER MODELING. Where the site investigation

indicates that a non-image surface radiating system may be used and/or a
computer analysis of the possible system performance may be desired, the
site survey engineer should obtain sufficient information for the analy-
sis. In the computer modeling of any antenna site, contour maps provide
the primary information. This information is required in varying de-
grees of accuracy depending upon the location of the area. One of the
areas that requires detailed information about its contents extends from
2,500 feet in front of the runway threshold to 1,000 feet behind the
threshold, and from 800 feet on one side of the runway centerline to

200 feet on the other side of centerline. The area behind the threshold
should have contour detail in five feet or less increments, and the area
in front of threshold should have contour detail in ten feet or less
increments. The area is not symmetrical about the runway centerline,
since a preferred side for the antenna location is usually known before-
hand. If it is not known, then maps should be generated to include 800
feet on each side of the runway centerline. In addition to contour
data, information on the location and height of trees and brush should
be indicated on the map. Also, it is important to include the location
and description of various types of ground (e.g., swamp, peat, sand,
dirt, solid rock, etc.); this can be a major factor in the cost of
antenna installation. This additional information is only necessary for
the area behind the threshold. The location and size of buildings and
metal fences should be noted. The terrain outside this area can be
adequately described by USGS maps; however, the size and location of any
potentially significant scatterers (such as bridges, storage tanks, radio
towers, large buildings, etc., that lie within an azimuthal region +20
degrees about centerline and within two miles of threshold) should be
indicated.

MONITOR DETECTOR. The exact location of the monitor detector may not be
determined until after the ILS flight check; however, approximations
can be made in order to determine a probable location for construction
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157.

158.

159.

160.

161.

purposes. This will enable the site survey engineer to investigate the
site conditions where the monitor is likely to be located and to esti-
mate the length of cable run that will be required. Calculations used
to approximately locate the monitor antenna are contained in appendix 12.
The area between the glide slope antenna mast and the monitor detector
mast should not pond water. The area should be designed to eliminate
local pools and flooding caused by restrictions to drainage. If a
crushed rock walkway is required between the antenna mast and the monitor
detector mast, it must be constructed flush with the surrounding grade.

GROUND MATTING. A ground matting approximately 15 to 30 feet in width,

approximately 50 to 100 feet in length, and mounted approximately 0 to 2
feet above the ground surface is sometimes used to stabilize the glide
slope monitor indications. The use of this reflective ground matting is
a requirement for the SBR glide slope system. The matting usually begins
as near as 5 feet in front of the antenna tower and extends forward to-
ward the monitor mast. The exact height above ground and the type of
construction will be determined by snowfall, local conditions, and ma-
terials available. Order 6750.6, paragraph 17, thoroughly discusses
the use of ground matting to stabilize the monitoring indications. The
site survey engineer should be aware of the fact that a SBR glide slope
system requires this matting, and should investigate the surface for any
construction conflicts (cables, pipes, etc.).

TYPICAL GLIDE SLOPE PLOT SIZES AND LAYOUTS. The layout of the glide

slope equipment plot is dependent on the type of equipment that will be
used. The design of plot layouts should take into consideration such
factors as obstruction clearance, maintainability, and accessibility.
Appendix 13 provides an index of national standard drawings showing the
plot size for the various types of glide slopes. A summary of ILS glide
slope construction requirements is contained in appendix 8, figure 2.

ELECTRICAL POWER AND CABLE. Paragraph 93 provides information regarding

the selection and routing of power for the glide slope.

ACCESS ROADS, TURNAROUNDS, AND PARKING AREAS. The access road routing

and turnaround or parking area should be determined after the glide slope
antenna location has been established. Paragraph 94 provides information
regarding the survey and routing of access roads. In the interest of
safety, an access road extending to the glide slope from a runway should
not be crowned above the normal grade more than 1 inch. The roadway
should not be in front of the antenna, and the parking area shall not be
placed in front of the anténna or between the glide slope area and the
runway. :

MONITORING. Radio monitoring is usually provided for Category I ILS

glide slopes where it is the most economical method of monitoring.

Direct wire line monitoring is required for Category II ILS glide slopes.
Order 6750.13 describes the monitoring equipment to be used and gives
methods for determining the suitability of the radio path from the glide
slope to the monitoring point. The site survey engineer should examine

Chap 5
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the site to ensure that a satisfactory path does exist and determine

the location of the antennas and the status monitoring equipment. Para-
graph 95 provides the information regarding the selection and routing

of monitoring cables.

162. REMOTE CONTROL.

a. A Category I ILS glide slope does not require wire line remote con-
trol unless dual facing or parallel runway ILS systems are involved
and interlocking is necessary (e.g., two ILS's use a common frequency

"channel). In the event remote control of the glide slope is required,
the routing of the cable may be planned along with the remote moni-
toring system. Order 6750.35 details the number of conduc-
tors and type of wiring required for the remote control and inter-
locking of ILS glide slopes. It is not necessary to provide inter-
locking controls between the localizer and the glide slope.

b. Category IT ILS glide slopes do require wire line remote control.
They generally involve a status display/control panel in the ATCT
and a status display in the tower equipment room.

c. Control line construction criteria will be the same as for monitor-
ing cables or wire lines as described in paragraph 95.

163.-180. RESERVED.
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SUBSECTION 3. MARKER BEACONS

181. GENERAL. The markers associated with an ILS are listed in tabular form
in appendix 8. In general, a Category I ILS will use both an outer
marker and a middle marker. A Category II ILS also requires an inner
marker. A compass locator is sometimes collocated with the outer
marker.

a.

Chap 5
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The outer marker location is ideally on the ILS runway centerline
extended and, in most instances, will be on land located from 4 to
7 nautical miles away from the ILS runway threshold. Consequently,
arrangements will be required for leasing or purchasing the land
needed. The search for, and the selection of, an outer marker site
should occur early during the ILS field survey because of the time
needed to negotiate the required lease or purchase agreements. It
is important for the site survey engineer to consult with Logistics
division personnel through the project engineer before beginning
the field investigation. It may be possible for Logistics division
personnel to visit the site or they may choose to arrange for Airway
Facilities personnel to talk to the property owner for access or
feasibility purposes.

The middle marker location is ideally on the ILS runway centerline

extended at the point that provides a glide slope path intercept
that is 200 feet above the highest point of the runway centerline
within the first 3,000 feet from the runway threshold or at the
specified DH. Figure 5-6 is an example of a middle marker located
with respect to a runway where the highest point is 1,800 feet from
the threshold. Order 6750.16A, paragraph 34, figure 4-1 gives the
siting criteria associated with the siting of the middle marker.
The actual intercept altitude should be discussed with the Flight
Standards division as the middle marker will mark the decision
height point for a Category I ILS system and other factors may af-
fect the desired intercept altitude.

The inner marker, also ideally on the ILS runway centerline extended,

marks the 100 foot decision height for an approach using a Category
IT ILS. This decision height shall be 100 feet above the highest
elevation on the ILS runway centerline in the touchdown zone (which
is within 3,000 feet from the threshold of the ILS runway). Order
6750.4 defines the siting criteria. Figure 5-7 is an example of an
inner marker located with respect to a runway high point 1,800 feet
from the threshold.

The back course marker is located along the back course of the local-
izer. It is used to obtain full operational benefits of bidirec-
tional localizers (e.g., V-ring arrays) in order to provide naviga-
tional information for a nonprecision approach. The back course
marker is located and sited as an outer marker and operates at the
same power output as a front. course marker.
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FIGURE 5-6. OPTIMUM MIDDLE MARKER LOCATION
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182. FACTORS TO BE CONSIDERED. Factors to be considered in the survey of
marker beacons include but are not limited to:

a. Siting Criteria. Select sites that provide marker indications at
satisfactory points along the ILS approach path. These requirements
are broadly defined by Order 6750.16A, chapter 4. Specific locations
will require the concurrence of the Flight Standards division.

b. Site Acquisition or Use. Select locations that can be established
at reasonable cost. This will require consultation with and assist-
ance from the Logistics division (real estate personnel) as early as
the general location of the markers can be determined. A determina-
tion of the property owner and sufficient land survey work to locate
and describe the required plot will also be required.

c. Power and Cable Requirements. Determine the source, routing, and
construction requirements for power.

d. Access Road. Determine the type, routing, and construction require-
ments for an access road.

e. Clearing and Construction. Determine the extent of clearing and
earth work required. Examine and note those factors that: may have
an unfavorable impact on construction costs.

f. Environmental Considerations. Environmental considerations regard-
ing establishment of a marker.

g. Interface with Other Navaids. The marker interface with other
navaid facilities, obstruction criteria, and requirements for
other systems should be examined.

183. EXAMINATION OF SEARCH AREA,

a. Outer Marker. Using a USGS topographic chart, photogrammetric, or
suitable municipal street or subdivision map upon which the search
area has been plotted, the site survey engineer should visually
search the area for likely sites on which to loecate the marker.
The search area will consist of that nominal area 4 to 7 nautical
miles from the ILS runway threshold as defined by Order 6750.16A,
chapter 4, or specific areas designated or previously agreed upon
with personnel in the Flight Standards division. Since an outer
marker site cannot be selected with certainty until such time as
the negotiation for a lease or purchase has been concluded, it may
be desirable to investigate and obtain information on more than one
site. The site survey engineer must use personal judgement in
evaluating the probable availability of the prospective sites and
request the Logistics divison real estate personnel through the
project engineer to arrange for access and property negotiations.
The site survey engineer should examine the prospective site or
sites with respect to power availability, access, clearing, and
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construction required, and environmmental considerations. Low

powered markers should be within 300 feet of the runway centerline
extended if at all possible; however, locations within 800 feet of
the runway centerline extended are allowable. Figure 5-8 depicts the
general search area that should be considered.

Middle Marker. The nominal location for the middle marker is that

location on the runway centerline extended as noted in paragraph

181b. Available space, access, construction requirements, antenna
obstruction criteria, power availability, or interference with the ap-
proach light system may prevent the placing of the antenna in the
ideal location.

(1) General location Tolerances. The location tolerances for the
middle marker with respect to the desired glide slope intercept
point is given by Order 6750.16A and shown in figure 5-9. 1If
the middle marker cannot be placed at the ideal point, locations
greater than the optimum and not less than 2,600 feet from the
runway threshold are preferable. This minimum of 2,600
feet will reduce interference with the establishment of the
approach lighting system.

(2) location within Approach Lighting System. Where the middle
marker location lies within an existing or planned approach
lighting system, the exact location of the marker should not
interfere with the light system nor should any of the structures
obscure the approach lights as viewed from an approaching air-
craft. The obstruction plane for a MALSR is contained in
Order 6850.2.

(3) Other Factors. Other considerations for siting the middle
marker location include access, suitable terrain for construc-
tion, and the availability of power and/or monitoring cables.

(4) Collocation with FFM. Where a localizer FFM is to be installed
in the vicinity of the middle marker, consideration should be
given to having the two facilities share a common access road,
power source, monitor cable, and cable trench.

(5) Concurrence of middle marker location. If the location for a
middle marker site has not previously been agreed upon during
the initial feasibility study and office planning, the site
survey engineer should obtain a tentative concurrence from the
Flight Standards division through the project engineer before
proceeding with a detailed survey of the site.

Innevr Marker.

(1) Nominal Location. The nominal location of the inmer marker,
which marks the 100 foot DH, will generally lie approximately
800 feet to 1000 feet from the threshold of the ILS runway.
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FIGURE 5-8. OUTER MARKER SEARCH AREA AND LOCATION
TOLERANCE OF DESIRED POINT

S—
_ Desired
§ Point
Location
Se Tolerance
a
rch Area
FIGURE 5-9. MIDDLE MARKER LOCATION TOLERANCE
OF DESIRED POINT
Rwy Desired Point

28 :
=)
(=3
]

g

Location Tolera&f? - *\

500" '7/$L *f‘;;; .\.

Chap 5
Par 183 Page 175



6750.36

11/25/77

Inasmuch as this location will fall within the approach lighting
system, and the 50:1 approach surface will probably be less

than 20 feet high at this point, the site survey engineer must
plan a location that is compatible with the existing system

and meets the obstruction criteria.

(2) Tolerances. The inner marker antenna must be located within
25 feet of the 100 foot DH point. No part of the installed
equipment (except the antenna itself) shall penetrate the ap-
proach light plane. The inner marker antenna and support (be-
cause of its size and orientation) is not likely to obstruct a
pilot's view of any portion of the approach lighting. Conse-
quently, the inner marker antenna may penetrate the light plane,
but it shall not penetrate the 50:1 approach surface as speci-
fied in FAR Part 77. There are two instances for which a
waiver may be obtained if it is not possible to locate the
inner marker at the desired location. They are:

(a) If the desired location falls within a paved overrun area,
a location on the edge of the runway may be considered.

(b) 1If a displaced threshold is established for the runway,
the inner marker location shall not prevent aircraft from
landing or taking off in the opposite direction, or from
the displaced threshold for takeoff.

In both cases, the Flight Standards division and Air Traffic
division should be consulted through the project engineer to
determine the final location before proceeding with the request
of a waiver. If the runway has an existing ILS system for ap-
proaches from the opposite end of the runway, its effect upon
the signal from the associated localizer antenna array should
be considered when locating the inner marker equipment. TFigure
5-10 shows the tolerance about the desired DH point.

184, LOCATION SURVEY OF MARKERS.

a.

Page 176

" OQuter Marker. The outer marker location shall be determined to an

accuracy of 40 feet in horizontal location as prescribed in para-

graph 91. A ground traverse from the airport to the outer marker

can be expensive and time consuming; consequently, the site survey
engineer should make an effort to find reliable local data or ac-
curate large scale maps. The distances and coordinates should be

recorded to those tolerances indicated in paragraph 9le.

Middle Marker. The middle marker location shall be determined to an
accuracy of 1 foot in horizontal location as prescribed in paragraph
91. It is to be noted that the location accuracies required can only
be obtained by actual survey traverse from the ILS runway threshold
or other reliable data. The distances and coordinates should be re-
corded to those tolerances indicated in paragraph 9le.
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FIGURE 5-10. TINNER MARKER LOCATION TOLERANCE
OF DESIRED POINT
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c. Inner Marker. The inner marker location shall be determined to an
accuracy of 1 foot in horizontal location as prescribed in paragraph
91. It is to be noted that this accuracy can only be obtained by
actual survey from the ILS runway threshold or other reliable data.
The distances and coordinates should be recorded to those tolerances
indicated in paragraph 9le.

185. ELEVATION OF MARKERS. The determination of the ground elevation at the
markers and the glide path intercept elevations is discussed in paragraph
91'

186. REAL ESTATE CONSIDERATIONS. Paragraph 92 provides information regarding
the conduct of a property survey and ownership determination. Since the
middle and inner markers are in the vicinity of the airport, considera-
tion should be given to using the same real estate arrangement that may
have been made for the approach lighting system. Marker sites situated
within the boundaries of the airport will usually require a license,
lease, or use permit rather than an outright purchase. )

187. TYPICAL PLOT SIZE AND LAYOUT. Appendix 13 provides an index of national
standard drawings showing typical plot layouts for various types of mar-
kers. Appendix 8, Figure 2, ILS Equipment Construction Requirements,
indicates the size of the plots generally associated with the various
types of marker beacon equipment. Where a COMLO is to be collocated with
the outer marker, the site survey engineer should consider the larger
plot size that will be required to accommodate the COMLO antenna and its
associated ground radial system.

Chap 5.
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188. ELECTRICAL POWER AND CABLES. The site selection of the markers should
consider the cost of bringing power to the markers. Paragraph 93 pro-
vides information regarding the power requirements and the routing and
installation of cables. The site survey engineer should consider the
practicality of using the marker access road right-of-way for providing
a burial path for the power cable. Inasmuch as the tolerances for the
location of the middle marker are more stringent than those for the
outer marker, selecting a location in order to accommodate the availa-
bility of power and monitoring cables is secondary to locating a site
that provides the desired flight information. Since the middle marker
may be located In the vicinity of an existing or planned approach light
system or other navaid systems, it may be possible to obtain power from
an existing airport service. In some instances, it may be necessary to
plan for a separate metered service from the local commercial power com-
pany.

189. ACCESS ROADS, TURNAROUNDS, AND PARKING AREAS. The requirements for
marker access roads, turnarounds, and parking areas are discussed in
paragraph 94. The costs associated with providing an access road to the
outer marker, and sometimes the middle marker, will have a bearing on
determining the selection of a site. The middle and inner markers, being
near the airport, may make use of existing airport perimeter and equip-
ment access roads. Where it is necessary to plan for the design and
construction of a new road, the necessary topography should be obtained
by survey.

190. MONITORING. The Category I ILS outer and middle markers are normally
not monitored unless located at an airport designated as an alternate for
another airport serving aircraft operating under IFR rules. Order 6750.7
states that the Category II ILS outer, middle, and inner markers will be
monitored. Because of the low power used by the marker transmitters,
radio monitoring is usually not used. Paragraph 95 provides information
regarding the routing and installation of monitoring cables.

191. REMOTE CONTROL. Remote control of Category I marker beacons is not re-~
‘quired. Remote control of all Category II marker beacons is required.
The instructions to the site survey engineer should specify the cable
requirements for each marker site.

192. FENCING AND SECURITY. Paragraph 96 provides information regarding the
fencing that should be used for a marker beacon site. The site survey
engineer should make a note of marker locations that may be in an area
subject to high vandalism or other factors that may require special
security. Marker facilities located within an airport secured fenced
area generally will not require separate fencing.

193.-210. RESERVED.
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SUBSECTION 4. ANCILLARY AIDS

211. COMPASS LOCATORS (COMLO) AND NONDIRECTIONAL BEACONS (NDB).

a.

Chap 5
Par 211

General. The requirement for the location of nondirectional beacons
and compass locators used as ancillary navigational aids to the in-
strument landing system are determined by the Flight Standards divi-
sion and the Air Traffic division to meet the needs of air traffic
in the area. A nondirectional beacon that is collocated with a ,
marker is known as a compass locator. When located separately, it is
known simply as a nondirectional beacon. The power output of COMLO
equipment is under 25 watts. NDB equipment radiates higher power
output. The site survey for the planning, siting, and documentation
of nondirectional beacons and compass locators will be very similar
to that for the ILS outer marker.

Siting Criteria. The location of nondirectional beacons and compass
locators, when associated w1th an ILS, is contained in Order 6750.16A,
paragraph 36.

Plot Size and Layout. The equipment associated with nondirectional

beacons and compass locators is shown in Appendix 8, Figure 2, ILS
Equipment Construction Requirements. The plot size and layout for
nondirectional beacons and compass locators are determined to a con-
siderable extent, by the antenna and antenna ground system require-
ments. Appendix 11, Figure 2, ILS Surveying: Data,shows a typical
COMLO layouti: National standard Drawing D-6054-8 provides a plot
layout when used with the Mark Id marker beacon.

Location Survey of COMLO or NDB. The horizontal location of the

COMLO or NDB shall be determined to an accuracy of 40 feet as pre-
scribed in paragraph 91. A ground traverse from the airport to a
COMLO or NDB can be expensive and time consuming; consequently, the
site survey engineer should make an effort to find reliable local
data or large scale maps. The distances and coordinates should

be recorded to those tolerances indicated in paragraph 9le.

Elevation of COMLO or NDB. The determination of the ground eleva-

tion at the COMLO or NDB antenna location is discussed in paragraph
91.

. Electrical Power and Cable. Site survey requirements for the power

source and cable routing are similar to those for an outer marker
and are described in paragraph 93.

Access roads, Turnarounds, and Parking Areas. The site survey re-—
quirements for access roads, turnarounds, and parking areas are simi-
lar to those for the outer marker, and are described in paragraph 94.
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FIGURE 5-11. TYPICAL LAYOUT FOR DME AT MARK Id LOCALIZER
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h. Real Estate Considerations. Whether a nondirectional beacon
facility is located alone or collocated with a marker, the real
estate procedures are similar to those of the marker and are de-
scribed in paragraph 92.

i. Voice Modulation. When voice modulation of the COMLO or NDB is to
be used, a landline to the ATCT or FSS will be required. A single
pair line is sufficient for voice modulation. The routing of the
line will be the same as for monitoring and/or control lines,which
are described in paragraph 95.

212. DISTANCE MEASURING EQUIPMENT (DME).

a. General. Although the DME is not presently considered an integral
component of an ILS, it may be used in conjunction with an ILS. The
DME provides the aircraft with distance to the touchdown point, run-
way threshold, or other reference point as may be desired. A DME
will usually be planned where an OM facility is not practical.

b. Location. The equipment will generally be installed at the locali-
zer site for the approach being planned. The exact location of the
DME antenna should be determined and noted in feet to the nearest
foot. The same data consisting of geographical coordinates, dis-
tances, and elevations should be provided as for the localizer
facility.

c. Equipment. Drawing D-6078 series listed under appendix 13, provides
a typical detailed installation of a DME at a localizer. Figure
5-11 illustrates a typical layout for DME equipment at a Mark Id
localizer.

d. Power and Construction Requirements. The site survey engineer
should determine the method of interfacing the DME power require-
ments with the localizer equipment. The localizer power panel
should have spare circuits available for use by the DME. The
same construction criteria as described for the localizer will
apply to the DME.

e. Monitoring and/or Control. The monitoring and/or control require-
ments for DME is the same as those for the outer marker (see para-
graph 190 and 191). Since the DME equipment is collocated with
the localizer transmitting equipment, sufficient spare control
cables should be specified at the localizer in order to accommo-
date the DME requirements.
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SECTION 4. REVIEW OF FIELD DATA

221. DATA EVALUATION. Prior to departing the field site, the engineer per-
forming the ILS survey and investigation should thoroughly examine the
information, sketches, and documentation that he has acquired and devel-
oped. Based-upon the checklist in appendix 4, the engineer should
verify that he actually has the information that should be obtained..
This will ensure the completeness of the data that will be required for
the final documentation. The engineer should develop those sketches
necessary to ascertain that the components of the ILS interface properly
with other systems, provide the construction data that will be needed,
and meet the obstruction and siting criteria.

222. FIELD DRAWINGS. The site survey engineer should make an effort to pre-
pare basic field drawings for the siting of each of the components of
the ILS before departing from the site.

a. Drawing Costs. In addition to preparing field drawings, which will

' present the desired information for office use, the site survey
engineer should recognize that final engineering drawings will have
to be prepared. He should consider preparing field drawings that
will minimize the cost of replotting new layouts for finished docu-
mentation.

b. Type of Field Drawings. The site survey engineer should prepare
vicinity and plot plan drawings for each component of the ILS. The
vicinity and plot plans may generally be placed on the same drawing
for each marker. Special information that may be required (e.g.,
detailed information on a long access road, unique terrain conditioms,
long buried cable runs,and special property maps) may be placed on
separate drawings sheets. Where photogrammetrics are available, the
vicinity drawing information may be placed directly on the photo-
grammetric.

c. Modification of Existing Drawings and Plans. The initial layout of
ILS facilities can often be plotted on existing airport drawings
such as the airport general plan, construction drawings similar to
air navigation facilities plan drawings, approach lighting system
drawings, or other drawings used for prior construction. Where the
site survey engineer has some choice of drawings, he should select
those that will provide a basis for later direct tracing by a
draftsman, thereby saving the drafting costs of replotting. Care
should be taken to field-verify information contained on existing
FAA drawings (including as-builts) covering ILS sites and appurten~
ances, whether in the contract drawing sét or not.

d. New Field Drawings. Where there is no existing drawing or map
embracing the area on which the ILS component is being planned, the
site survey engineer will have to prepare a new drawing. The
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engineer shall make an effort to plot his survey notes and prepare
the new drawing on a scale that may later be used for direct tracing
or incorporation into the final drawings. The engineer should not
expend valuable field time preparing a precisely lettered, finished
drawing. The presentation should be planned in a manner that will
minimize the costs of preparing the field documentation. It is
recognized that drawing skills vary between individuals and for this
reason it is impossible to expect all site survey engineers to pre-
pare site drawings in finished form. In any case, the engineer
should reduce and plot the notes, draw contours, verify, correct, and
(if necessary), supplement the topographic coverage on site.

Scales. The drawing scale employed should generally be the largest

scale practical for presenting the information on the size 'D"
drawing sheet. A size "D" drawing sheet has 32 inches by 20-7/8
inches of drafting space including the title block. The general
layout drawing for large airports with full ILS systems at each end
of the runway may require a scale of 1 inch equal 600 feet. Smaller
airports,with 5 or 6 thousand foot runways,can be plotted on a scale
of 1 inch equal 400 feet. The selection of a scale for the vicinity
and plot plan drawings should consider that the drawings will often
be reduced to one-half size (11" x 17") for distribution and filing.
Consequently, the scales should remain as large as practical. The
engineer should exercise judgement in the selection of scales for
all drawings, keeping in mind the requirements for a good presenta-
tion on the finished drawing, which may be reduced in reproduction.
All scales on the final drawings should be shown in bar scales.

223. EXAMINATION OF PROBLEM AREAS. The site survey engineer should evaluate

the information and drawings he has developed for areas of planned work
or later construction +that may present serious problems. Typical of
. the areas he should be concerned with are:

Qe

Page 202

Delay or Inability to Locate Marker Sites. The inability to obtain

access to a marker site or the inability to find a suitable location
in the search area may require a return trip to the field after the
Logistics divison has had time to accomplish the real estate arrange-
ments.

Potential Performance Problems. Existing derogating surfaces or

terrain may make the desired performance of the system questionable.
Airway Facilities division electronic engineers should be consulted

through the project engineer regarding such problems before the site
survey engineer departs from the site.

Obstruction Criteria Violations. Where space or terrain does not
permit the location of equipment in compliance with clearance
criteria, the project engineer should be contacted and the proba-
bility of approval of a waiver request should be examined and the
necessary detailed information obtained BEFORE leaving the site.
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d. Construction Problems. The need for exceptionally long access
roads, costly cable runs, expensive drainage or bridge requirements,
and earthwork should be evaluated carefully; the project engineer
should be contacted regarding possible alternate solutions.

e. Alternate Solutions to Problems. Where it is evident that the
equipment cannot be installed at reasonable expense, or the required
performance may not be met, the site survey engineer should contact
the project engineer and consider alternate solutions to the problem.
As an example, the inability to obtain a suitable outer marker loca-
tion may suggest that the Air Traffic division or the Flight Stan-
dards division be consulted regarding an alternate approach aid, such
as the use of a DME. Insufficient area for a suitable glide slope
installation without extensive and costly land fill preparation may
require the consideration of a glide slope located between a taxiway
and runway, even if it requires undesirable aircraft holding on the
taxiway; it may also warrant consideration of other types of glide
slope. equipment as discussed in paragraph 152. In any event, the
site survey engineer should obtain the information needed to enable
a decision regarding the altermate solution.

FIELD DATA CHECKLIST. The site survey engineer should consult a check~-

list and data sheet relating to the information developed and required
for the completion of the ILS site survey and investigation. This
checklist should include the important geometrical data required such
as locations, elevations, intercept altitudes, and obstruction clear-
ances. Appendix 4, should be used as a checklist by the engineer.

FIELD NOTES. The records of an engineer's field survey work and dis-

cussions regarding arrangements for the proposed ILS system should be
maintained for future use in arriving at the final design, property and
material requests, and preparation of the final documentation. The type
of survey notes expected should be determined by the regional Airway
Facilities division and included in the project file. Appendix 14 pro-
vides sample sheets from a field notebook involving field survey work at
an outer marker. Of particular importance are:

a. Notes of transit and level survey work, including reduction of raw
survey data.

b. TField calculations regarding system geometry, i.e., glide path inter-
cept altitudes, altitudes of critical objects under the approach
surfaces, and similar data.

c. Notes regarding power availability, such as kVA rating, fuse re-
quirements, and cable lengths required.

d. Record of discussions or correspondence regarding property, use ar-
rangements, cable routing, utility availability, and similar infor-
mation. This should include names, titles, dates, times, places,
addresses, and phone numbers.
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e. Notes regarding real estate information such as property owners, deed
and tax book records, and similar information.

f. Notes pertaining to environmental informationm.

226. PROGRAM CHANGES. The site survey engineer should consult the project
engineer upon completing the review of the data prior to departing from
the site, to ascertain if there may have been changes or information af-
fecting the survey. This may include updated information on the avail-
ability of the specific equipment programmed for the proposed ILS, inter-
facing information on other systems that may modify the planning (e.g.,
the availability of power or access), funding changes, or changes in the
system requirements.

227. CONTRACTED SURVEY AND CONSULTING SERVICES.

a. Registered Property Surveying. The requirement for contracted sur-
‘vey or other engineering services may not be known until after the
site survey engineer has begun the investigation in the field. 1In
some areas, particularly where property is very valuable or property
lines are ill defined, it may be desirable to use a registered land
surveyor to perform plot surveys for the markers. The site survey
engineer should ensure that the contracted surveyor understands what
work and documentation is required.

b. Contracted Construction Surveying. Where the lack of time or equip~
ment does not allow the site survey engineer to perform construction
surveying for roadways, foundations, etc., or obtaining certain in-
formation desired for contours, elevations, and similar data, a com-
mercial consulting engineering firm may have to be engaged to ac-
complish the work. The site survey engineer should ensure that the
contracted survey engineer understands what work and documentation is
required.

c. Arranging for Contracted Services. Paragraphs 45 and 46 provide
guidelines for the procedures and documentation necessary to arrange
for contracted engineering and survey services.

228.-240. RESERVED.
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CHAPTER 6. SITE FINALIZATION

SECTION 1. PRELIMINARY FINDINGS

241. ANALYSIS OF DATA. Upon return to the office following the site survey
investigation, the site survey engineer should compile the data obtained
in a logical sequence suitable for use by the project engineer. (It is
recognized that in some regions the site survey engineer's full time in-
volvement with the project ends upon turning over the field notebook and
field sketches to the project engineer; however, for the purpose of this
document, it is assumed that the site survey engineer follows the project
to completion.)

a. Debriefing. The site survey engineer should provide the project
engineer with a verbal briefing concerning the findings in the field
as soon as practicable. This briefing will serve to highlight any
problem areas that require immediate attention and cannot wait until
a written report is generated by the site survey engineer.

b. Preliminary Sketches and Data. Following the debriefing session,
drawing and report preparation should begin using the field data.

242, DISCUSSIONS WITHIN THE REGIONAL OFFICE. During the final design stages
of an ILS establishment, close coordination with all interested regional
elements is essential. The following is a list of some of the FAA or-
ganizations with whom close interface should be made.

a. Airway Facilities Division. Engineering, drafting, construction,
installation, environmental assessment, control line leasing, pro-
gramjand planning.

b. Air Traffic‘Division. Concurrence of facility locations, and sub-
mission of airspace action request (FAA Form 7460-1, or comparable
documentation).

c. Flight Standards Division. Concurrence of facility locations, par-
ticularly markers.

d. Airports Division. Status of ADAP projects concerning site prepara-
tion and land acquisition, and impact of project on future airport
development.

e. Logistics Division. Real property acquisition and utility contract
requests.

243, DISCUSSIONS WITH NON-FAA OFFICIALS. When developing the final design
for the ILS establishment, additional coordination with organizations
and individuals contacted in the field is often required.
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Power Company. Sometimes power companies require drawings detailing
the planned construction and layout in order to assess whether a
given power takeoff point is acceptable. This time-consuming con-
firmation must often be obtained even prior to requesting a quotation
for recurring and nonrecurring costs. A sample procurement request
(PR) for power service is contained in appendix 15.

Telephone Companies. If telephone company representatives are not
available to visit the site during the time of the onsite survey, ar-
rangements must be made with them for leasing landlines by means of
telephone conversations, drawings, and/or letters.

Property Owners. = Contact by the site survey engineer with the prop-
erty owner of a potential ILS site, either directly or by way of cor-
respondence, should be made only at the direction of the Logistics
division.

Airport and/or Public Works. Verification of inconsistencies found
on "as-built" construction drawings will have to be obtained from
airport. engineering departments. To avoid problems such as this,
when using existing airport layout drawings for ILS siting data,
field.verify as much information as possible.

DISCUSSIONS WITH FAA PERSONNEL ASSOCIATED WITH AIRPORT. Coordination of

the prelimipary ILS engineering drawings with the Airway Facilities
sector responsible for maintaining the facility is encouraged. Potential
maintenance problems can often be identified and eliminated at this early
stage before they become actual problems. In addition, sector mainte~
nance personnel should be contacted for further verification of the con-
dition of existing cables planned for use with the new installatioms.

RESERVED.
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SECTION 2, SITE SURVEY REPORT

251, GENERAL. The data compiled in the field should be analyzed and a report
should be prepared that summarizes the results of the field survey. In
order for FAA management to make approprlate decisions relative to an
ILS establishment, the information contained in the site survey report
should be presented in a concise and logical form. It is recognized
that an FAA report may not be as detailed as one required of a site
survey contractor. This section describes the type of information
that should be ineluded in the report. Appendix 7 contains a complete
sample report.

252, SITE SURVEY REPORT CONTENT.

a. Section I - Introduction.

(1) General. Describe the scope of the project. Detail what is
intended to be installed, when, and under what authorization.

(2) Agencies and Personnel. List names, titles, addresses,and
phone numbers of the personnel and agencies contacted in con-
nection with the project:

(a) FAA Personnel.

1l Adrway Facilities sector manager.

2 ATCT chief.

3  Airports division/ADO chief.

4  Airway Facilities maintenance personnel.

(b) Airport sponsor and manager.
(¢) Airport engineering consultant.
(d) Electrical utilities.

(e) Telephone service.

(3) Insurance Requirements. Indicate the limits of liability re-
quired for construction work at that facility.

(4) Special Code or Construction Requirements. Special require-
ments necessary for that airport (e.g., concrete duct bank,
etc.).
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(5) Air Traffic (if required).
(a) List published approach plates.
(b) Scheduled commercial carriers.
(c) Number of operations, total.
(d) Number of operations for the designated ILS runway.
(6) Reference Data. Indicate the drawing numbers and dates for all

drawings used during the survey and referenced in the report
including:

(a) ANF general plan.

(b) Airport master plan.

{(c) Obstruction chart.

(d) USGS topographic maps.

(e) Airport electrical plans.

(f) Airport drainage plans.

(g) Local maps and deeds.

(h) Soil boring drawings and geological maps.

(7) Waivers. Identify any areas of the ILS establishment that will
require a waiver. .

b. Section II - Discussion. This section of the report should detail
" the recommendations, rationale, and requirements for installing each
facility component of the proposed ILS system. Each component should
be discussed separately. Describe alternate site locations. Where
applicable, include advantages and disadvantages. The topics listed
below should generally be covered in the report.

(1) Localizer.
(a) Equipment type.

(b) Antenna location (distance and elevation platform require-
ments).

(¢) Coordinates.

(d) Expected sources of signal derogatiom.
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(2)

(e)
(£)
(g)
(h)
1)
&)
(k)
(1)

(m).

(n)
(o)
(p)
(9)

Equipment shelter location and site description.

Access road, parking, and turnaround area.
Power requirements.

Monitoring and interlocking.

Security requirements.

Proposed comnstruction affecting site.
Soil conditions.

Site cléaring and grading.

Property owmer.

Far. field monitor (if required).
Environmental factors.

Intervening utilities.

Ground checkpoint locations.

Glide Slope.

(a)
(b)

(c)
(d)
(e)
£)
(8)
(h)
1)
(&)
(k)

.Equipment type.

6750.36

Antenna location (distance and elevation), TCH, glide

angle.
Coordinates. ‘
Runway elevations.

Expected sources of signal derogation.

Equipment shelter location and site description.

Access road, parking and turnaround area.
Power requirements.

Monitoring and interlocking.

Security requirements.

Proposed construction affecting site.
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(1
(m)
(n)
(o)
(p)
(9)
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Soil conditioms,

Site clearing and grading.
Property owner.

Near field monitor.
Environmental factors.

. Intervening utilities.

Quter Marker.

(a)
(b)

(e)

(d)
(e)
(£)
(8)
(h)
(1)
(1)
(k)
(1)
(m)
(n)
(o)

Equipment type.

Antenna location, intercept, distance, coordinates.

Discussion of coordination with Flight Standards personnel.

Real property - owner, description.
Site: clearing.

Obstructions.

Accgss road, parking, and turnaround area.
Power requirements.

Monitoring and remote control.

Plot description.

Security requirements.

S01l conditiomns.

Environmental factors.

Intervening utilities.

Requirement for compass locator.

(4) Middle Marker.

(a)
(b)
(c)

Equipment type.
Antenna location - DH, distance, coordinates.

Discussion of coordination with Flight Standards

personnel.
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(d) Real property - owner, description.
(e) Site clearing.

(f) Obstructions.

(g) Access road, parking, and turnaround area.
(h) Power requirements.

(1) Monitoring and remote control.

(j) Plot description.

(k) Security requirements.

(1) Soil conditionms.

(m) Environmental factors.

(n) Intervening utilities.

(5) Inner Marker.

(2) Equipment type.

(b) Antenna location - DH, distance, coordinates.
(¢) Discussion of coordination with Flight Standards personnel.
(d) Real property - owner, description.

(e) Site clearing.

(f) Obstructions.

(g) Access road, parking, and turnaround area.

(h) Power requirements.

(i) Monitoring and remote control.

&D) Plot description.

(k) Security requirements.

(1) Soil conditions.

(m) Enviromnmental factors

(n) Intervening utilities.
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(6)

(7

(8)

9
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Obstructions. Indicate in the report if an obstruction survey
to the final approach area was made and denote the nature of
the obstructions found. Order 8260.16 discusses airport
obstruction surveys relating to ILS installations.

Waivers. If any of the recommendations previously listed de-
part from siting, installation, construction, or procedures
criteria, they should be identified. In addition, any alterna-
tive solutions that would avoid a waiver of criteria should

be described. (All formal waiver requests shall be in accor-
dance with Order 60_00. 20.)

Preliminary Drawings. Include a list of the site construction
drawings that will serve as the basis for the siting recommen-
dations. These drawings may consist of the nearly completed
site construction drawings or field sketches drawn on letter
size paper.

Photographs. Photographs should be included as part of the
siting report to assist the reader. Photographs should be
marked and dated so as to identify the area under comnsideration.
Sufficient prints should be made in order that each copy of the
report contains a full set of clear photographs.

c. Section III - Enclosures. Enclosed with the site survey report

should be coples of any correspondence relative to the project.
This could include:

(L.

(2)
(3)
(4)
(5)
(6)
@)
(8)
(9)
253.-260.

Insurance and bond requirements.

Wage rates (where requested).

Soil investigation report.

Site photographs.

Airspace procedure study request letter (where requested).
Correspondence with utility companies,

Correspdndence with property owners.

Corresfondence with airport management.

Drawings and sketches.

RESERVED.
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SECTION 3. REVIEW OF SITE SURVEY REPORT

261. REGIONAL COORDINATION. The site survey report and associated field
sketches or drawings should be forwarded for review and approval to the
involved organizations. The cover letter to the report should fully
identify the status of the ILS project as being in the final design
stages and should solicit a concurrence or negative reply from the
reviewing organization. The project engineer should be identified in

order that any questions that may arise in the report and/or drawings
may be resolved.

262. REVIEW CYCLE. Since the organizational makeup of FAA regions vary, it
is not practical to include a suggested flow chart for review and.
approval in this document. However, each region should develop such a
flow chart to ensure that full formal concurrence with the ILS project
is obtained.

263. FEEDBACK FOR REQUIRED CHANGES. During the concurrence cycle for the
drawings and the written report, communication channels should remain
open between the organization generating the site survey report and
the reviewing organizations. Reviewing organizations should be asked
to provide the rationale for requested changes to the drawings. If
changes made to drawings are of a major nature, such as the relocation
of an ILS component, the review cycle may have to be reinitiated. Once
all concurrences have been received, the drawings can be completed,
waiver requests initiated, and the environmental assessment completed.
The changes suggested during the review process should be included (if
appropriate) as an amendment to the site survey report.

264. REPORTING OF ILS DATA TO THE NATIONAL FLIGHT DATA CENTER (NFDC). Appen-
dix 16 contains a sample of the information necessary to file a report
with the NFDC.

©265.-270. RESERVED.
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CHAPTER 7. SITE CONSTRUCTION DRAWINGS

SECTION 1. DRAWING STANDARDS AND SELECTION

271. FAA-STD-002. All site construction drawings that become part of con-
tract documents shall be drawn in accordance with FAA~STD-002. This
standard reflects the practices of the American National Standards Insti-
tute. Uniformity of drawing practices will help to establish effective

and

efficient development, utilization, and control of engineering draw-

ings.

272. SELECTION OF DRAWINGS FOR CONSTRUCTION. The type of drawings that make

up a construction plan package can be placed into three categories:

a.

273.-280.

Chap 7
Par 271

Site Drawings. These drawings detail the specific construction re-

quirements for the particular facility location in question. The
information required on these drawings is detailed in chapter 7,
section 2.

National Standard Drawings. These drawings can be directly inserted

into the construction plan package without any modifications or
changes made to the drawings. National standards are generated by
the Washington office. These drawings are further discussed in
chapter 7, section 3.

Regional Standard Drawings. Certain standard drawings have been

developed within the regions, such as terminal pole drawings, which
reflect the use of certain construction practices and materials
peculiar to those regions. These drawings may be national standard
drawings that have been modified, or entirely new drawings. These
types of drawings are further discussed in chapter 7, section 4.

RESERVED.
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SECTION 2. SITE DRAWINGS

281. GENERAL. The design and construction of FAA facilities should be in ac-
cordance with the national standard drawings and specifications issued
by the Airway Facilities Service. As indicated in Order IM 6030.9, ex-
ceptions to this policy are sometimes necessary to meet specific site
requirements and should be made only on an as-required basis. Also see
chapter 7, sections 3 and 4. Site construction drawings should be pre-
pared for each site based upon typical layout drawings and design stan-
dards issued by the Washington headquarters. Accurate, clear, and com-
plete drawings will help to minimize the need for costly change orders
during the construction phase of an ILS establishment. It is the pur-
pose here to indicate, to the greatest extent possible, the types of in-
formation that should be included on the various site construction draw-
ings.

282. GENERAL DRAWING PRACTICES. Site drawings, some of which may have been
begun in the field and finalized in the office with the intent of being
retraced by drafting personnel, should reflect the following practices.

a., Titles. Titles of newly prepared drawings should describe their
contents and identify the applicable site location. Titles of exist-
ing general ANF drawings should not be changed, but they should be
revised to reflect changes in structures, property lines, cable runs,
contour data, and runway elevations. Titles of other existing draw-
ings should be revised as necessary when used to detail new facili-
ties.

b. Dates. Initially, give all new and newly revised drawings for the
same project the same date.

c¢. Drawing Clarity. Avoid making drawings congested to the point where
clarity is lost. The use of numbered legends cross referenced to
circled numbers on the drawing can eliminate much congestion and
confusion caused by note crowding and intersecting leaders. Appendix
6, Drawings CN-D-0006 and CN-D-0007, illustrate the difference in the
two techniques. Be sure that the notes contain an indication as to
who will be responsible for the work to be performed. One method to
ensure this is to prefix all numbered notes with one of the follow-
ing: EXISTING, INSTALL, or BY OTHERS.

d. Scales. At least one view of each facility site should be of small
enough scale to show the entire site without break lines. All site
views should have bar scales.

e. Abbreviations. Avoid abbreviations on drawings. If they must be
used on the drawing to conserve space, define the abbreviation some-
where on the drawing, e.g., Contractor-Installed (CI). Refer to the
ANSI Standard Y1.1l for the correct use of abbreviations.
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283,

f. Coordinates and North Arrow. Always indicate the coordinates of the
navigational aid facility proposed. Orient the drawing so that
north is towards the top of the sheet.

g. Elevations. Indicate existing and proposed ground elevations at the
facility location. In addition, always indicate elevations at the
runway threshold and stop end. Identify a bench mark whenever con-
struction will involve specific original and/or finished elevations.

h. Foundation Depths. All foundation depths must be specified, either
on the site layout or detail drawings. The specified depth should
conservatively exceed the maximum frost penetration depth.

i, Intervening Utilities. Indicate the location and depth or elevation
of all utilities affecting the project. Provide names, city and
state, and phone numbers for utility companies to be contacted be-
‘fore construction begins. It can be dangerous and costly if a con-
tractor damages a utility.

GENERAL PLAN DRAWING. -The first drawing in the construction package

should be a general airport plan. This drawing should indicate the loca-
tion of the proposed work sites. A suitable drawing for this purpose is
the airport ANF general plan. A typical general plan drawing is shown on
Drawing CN-D~0001 in appendix 6. The types of information that should be
included are:

a. Runway and taxiway layout, and apron areas.

b. Runway length and width with true azimuth.

c. True north and magnetic declination.

d. Proposed and existing ILS equipment locationms.

e. Proposed and existing roads.

f. Proposed and existing buildings.

g. Airport property lines.

h. Construction restriction lines.

i. Proposed airport expansion plans.

j. Proposed and existing cable routes.

k. Area map, detailing airport location.

Chap 7
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1. Bar scale for usability when the drawing is photographically reduced
in size. The scale should be suitable for layout on either a "D" or
"E" size drawing.

284. LOCALIZER SITE DRAWINGS. The number of drawings required for the locali-
zer site 1s dependent upon the complexity of the design. The localizer
site construction details may be contained on one or more drawings.

a. Localizer Vicinity Drawing. A typical localizer vicinity drawing is
shown on Drawing CN-D-0002 in appendix 6. The vicinity drawing
should contain:

(1) Location of antenna, sheltér and associated equipment with re-
spect to the stop end of the runway.

(2) Location of site access road to be constructed.

(3) <Clearing requirements, with an indication of the limits of tree
and brush clearing including density and diameter. Indicate
tree diameter up to 6 inches as light, up to 10 inches as
medium, and up to 16 inches as heavy. Trees greater than 16
inches in diameter may require special removal methods; there-
fore, the exact number and approximate location of these trees
should be indicated on the drawing.

(4) Grading Plan with both existing and proposed contours shown.

- Extensive contours should be indicated when major earthwork is
involved and final ground elevations are critical. Do not
indicate the major earthwork covered under ADAP projects, but
do show the finished grades.

(5) Centerline ground profile along the runway centerline extended
in the direction of the localizer.

(6) Relevant elevations, including proposed ground elevations at
antenna(s), equipment shelter, and along access road centerline.
Also, indicate the elevation of the top of foundations.

(7) Cable routes, including profile of duct runs where possible.
Indicate number, diameter, and length of cable ducts. Show all
routes of cable to be direct earth buried.

(8) Access road design details. Roads should be wide enough and
with a large enough turning radius and turnaround and/or park-
ing area to accommodate the equipment. Use Order 6940.2 and
Drawings D-5980-1 and -2 as design guidelines. Provide roadway
crass sections on the site construction drawings.
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(9) Soil boring/bearing information. Indicate the location of soil
borings taken. Where compaction tests have been made, record
this data on the drawing.

(10) Localizer ground checkppihtﬁg Indicate the location of the
proposed ground check points.

(11) Property owner's name and address.

(12) Utility company's name and address.

Localizer Plot Plan Drawing. The plot plan should be drawn to a

scale suitable for detailing all of the dimensions and work required
for construction. This drawing should concern itself primarily with
the proposed facility site layout. A typical localizer plot plan is
shown on Drawing CN-D-0003 in appendix 6. The plot plan should in-
clude: '

(1) Localizer antenna location(s) with existing and proposed ground
elevations. Show original and proposed grades in a profile
along the antenna array(s) centerline. If earth mounds for
antenna mounting are required,extend the profiles out to the
toes of the mound slope.

(2) Equipment shelter plot layout, fully dimensioning the locations
for the shelter, transformer, meter post, guard posts, and
other appurtenances.

(3) Cable locations and sizes.

(4) Access road, turnaround, and parking area dimensions and drain-
“age requirements. Refer to Order 6940.2 and Drawings D~5980-1
and ~2 for details.

(5) Walkway details.

(6) Fence location. Refer to standard drawings for details.

285. GLIDE SLOPE SITE DRAWINGS.

a.

Page 254

Glide Slope Vicinity Drawing. A typical glide slope vicinity draw-

ing is shown on Drawing No. CN-D-0004, appendix 6. The vicinity
drawing should contain:

(1) Location of antemna and equipment shelter with respect to run-
way centerline and threshold.

(2) Location of site access road to be constructed.
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. (3) Clearing requirements with an indication of limits of tree and
brush clearing including density and diameter. Indicate tree
diameter up to 6 inches as light, up to 10 inches as medium,
and up to 16 inches as heavy. Trees greater than 16 inches in
diameter may require special removal methods; therefore, the
exact number and approximate location of these trees should be
indicated on the drawing.

(4) Grading plan. In view of the stringent grading requirements
associated with the glide slope site, a separate vicinity draw-
- ing may be needed detailing the existing and proposed contours.

(5) Relevant elevations, including existing and proposed ground
elevations at antenna mast, equipment shelter, along acess road
centerline, runway centerline opposite antenna mast, and the
runway threshold. Also, indicate elevations of top of founda~
tions.

(6) Cable routes, including profile of duct runs where possible.
Indicate number, diameter, and length of cable ducts. Show all
routes of cable to be direct earth buried.

(7) Soil boring/bearing information. Indicate the location of the
soil borings taken. Where compaction tests have been made, re-
cord this data on the drawing.

' (8) Access roads design details. Roads should be wide enough and
with a large enough turning radius and turnaround and/or parking
area to accommodate the equipment. Glide slope access roads
are generally designed flush with the adjacent terrain.

(9) Property owner's name and address.

(10) Utility company's name and address.

b. Glide Slope Plot Plan Drawing. The plot plan drawing should depict
the facility site layout. A typical glide slope plot plan drawing
is shown on Drawing CN-D-0005 in appendix 6. The plot plan should
include:

- (1) Glide slope plot layout with dimensions for antenna, shelter,
transformer, meter post, guard posts, and other appurtenances.

(2) Glide slope anfenna mast location with existing and proposed
ground elevations. Show the OSHA - required ladder and safety
climbing device on the mast.

(3) Monitor detector mast location and cable requirements.
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(4) Cable locations and types.

(5) Access road, turnaround, and/or parking area dimensions and
drainage requirements. Refer to Order 6940.2 and Drawings
D-5980-1 and -2 for details.

(6) Walkway details.

(7) Fence location. Refer to mational standard drawings for details.

286. MARKER BEACON SITE DRAWINGS. The number of drawings required for the
marker beacon site is dependent upon whether the facility is an outer,
middle, or inner marker, and the complexity of the design. The inner
marker, a Category II ILS component, is usually located on airport
property. The middle marker may or may not be on airport property. The
outer marker is rarely located on airport property. The marker beacon
site drawings should depict the facility relationship with the ILS run-
way and runway centerline extended; however, it may be practical to
provide both vicinity and plot layout information on the same drawing.
At marker locations remote to the airport proper, an area map detailing
directions to the site from the airport should be provided on the
general plan drawing and/or the vicinity drawing. Certain details, such
as grading and clearing,which would be shown on a vicinity drawing for a
localizer or glide slope, may have to be indicated on the plot plan draw-
ing for a marker beacon because of the smaller drawing scales required
for marker drawings.

a. Marker Beacon Vicinity Drawing. Typical marker beacon vicinity
drawings are shown on Drawings CN-D-0006 and CN-D-0007 in appendix 6.
The following information should be shown on this drawing:

(1) location of site, with respect to runway threshold and runway
centerline extended.

(2) Location of site with respect to approach light system (inner
and middle markers only). Show profile view of proposed antenna
with respect to approach light plane.

(3) Location of the site access road including intersection with
existing roads.

(4) Clearing requirements with an indication of limits of tree and
brush clearing including density and diameter. Indicate tree
diameters up to 6 inches as light, up to 10 inches as medium,
and up to 16 inches as heavy. Trees greater than 16 inches in
diameter may require special removal methods; therefore, the
exact number and approximate location of these trees should be
indicated on the drawing.
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(5) Grading plan, showing existing and proposed contours. Exten-
sive contours should be indicated when major earthwork is in-
volved and final ground elevations are critical. Do not indi-
cate the major earthwork covered under ADAP projects, but do
show the finished grades.

(6) Topography of the area encompassing the marker beacon site and
access road (both existing and proposed).

(7) Relevant elevations, including existing and proposed ground
elevation at the antenna mast, equipment shelter, and along
access road centerline.

(8) Power routing, including the location of utility company and
FAA terminal poles.

(9) Soil boring/bearing information. Indicate the location of the
soll borings taken. Where compaction tests have been made, re-
cord this data on the drawing.

(10) Property owner's name and address.

(11) Utility company's name and address.

(12) Access road, turnaround, and parking area dimensions and drain-
age requirements. Refer to Order 6940.2 and Drawings D-5980-1
and -2 for details.

b. Marker Beacon Plot Plan Drawing. The marker beacon plot plan should
depict the facility site layout. It should be drawn to a scale suit-
able for labeling the equipment dimensions. Typical marker beacon
plot plans are shown on Drawings CN-D-0006 and CN-D-0007 in appendix
6. The plot plan should include:

(1) Antenna support and equipment shelter plot layout, dimensioning
antenna, shelter, fence, turnaround/parking area, transformer,
meter post, guard posts, and other appurtenances.

(2) Access road centerline profile detailing drainage and construc-
tion requirements.

(3) Access road cross sections, designed in accordance with FAA
Order 6940.2 and Drawings D-5980-1 and -2.

(4) Access road transitions to intersecting roads.

(5) Site preparation requirements, including grading, clearing, soil
sterilization, gravel cover, etc.

(6) Obstruction penetrations to marker beacon restrictive zones,
e.g., utility poleq, structures, etc.
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(7) Termination points for power and control cable.

(8) Conduit, duct, manhole, handhole etc., locations.

(9) Fence location. Refer to national standard drawings for details.

287. ELECTRICAL POWER DRAWINGS. Provide comprehensive and clear electrical
power wiring and termination instructions. When using existing facility
electrical drawings, be sure that they have been fieldychecked. Modifi-
cations may have been made without the record drawing being revised. De-
tails are required for transformer, substations, terminal poles, surge
protectors, service entrance switches, etc.

288. PROPERTY DESCRIPTION DRAWING®. The property drawing, detailing the land

‘ acquisition area, may.be a separate drawing from the plot plan, or the .
property description may be shown directly on the plot plan. The deci-
sion as to where to indicate the land acquisition area should be based
upon how much detail is needed, and how much congestion will be created
if it is shown on the site drawing. ILS components located omn airport
property usually require point descriptions only. Components located off
airport property always require full legal descriptions. Information
that all property description drawings should contain includes:

a. Exterior boundaries and property lines of ownerships affected (in-~
cluding adjacent properties where relevant).

b. Accurate plot of property to be acquired, showing location of pro~-
posed improvements.

c. Owner's name and address. Include those of adjacent properties
where relevant.

d. Location of facility by means of a General Land Office description,
if possible.

e. Approximate square footage and/or acreage involved.
f. Identification of a monument to which the metes and bounds property
traverse is referenced. This monument must be acceptable to the

political body (usually county) holding records of the property.

g. Information regarding direction to which bearings are referenced,
e.g., to the centerline of a county road.

h. Metes and bounds description.

i. Indication of existing restrictive easements and public road rights-
of-way.

j. Indication of true north and magnetic declination.
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289.

k. Existing utility easements.

1. Other pertinent information +that would have a bearing on the pro-
perty acquisition.

OBSTRUCTION DRAWING. Although it is not considered to be part of the

construction plans, a drawing depicting obstructions to the final ap-
proach area should be included with the drawing package for review and
concurrence. Order 8260.16, discusses the use of National Ocean Survey
airport obstruction charts. When NOS obstruction charts are used, the
ILS site survey engineer should CERTIFY on the drawing that penetrations
of the obstruction slope have been confirmed by instrument. When up-
dating existing OC charts, prepare a table detailing obstruction dis-
tance elevation and penetration data. Refer to Order 6750.16A, para-

- graph 31, for determination of the ILS required obstruction clearances.

290.

291.

COMLO/NDB SITE DRAWINGS. COMLO's collocated with marker beacons, or

NDB's established as separate facilities, require drawings similar to

the marker beacon vicinity and plot plan drawings. Typical COMLO site
layouts are indicated in Order 6750.16A. Drawing CN-D-0007 in appendix 6
shows a COMLO site collocated with an outer marker.

DME SITE DRAWINGS. The location of the DME equipment should be indicated

on the localizer site drawing. Drawings D-6078-1 through 4 depict the
location of FA-8974 DME equipment at Mark Id localizers.

‘ 292.-300. RESERVED.

Chap 7

Par 288

Page 259 (thru 270)







11/25/77 6750. 36

SECTION 3. NATIONAL STANDARD DRAWINGS/SPECIFICATIONS

GENERAL. The Airway Facilities Service has developed national standard

301.
drawings and specifications to be used in the construction of ILS facili-
ties. Where there is no requirement for site adaptation, regions should
use the standard drawings intact.

302. NATIONAL STANDARD DRAWINGS. Appendix 13 of this document contains an
index of the national standard drawings detailing ILS plot layouts,

i} antenna and equipment shelter foundations, elevated platforms, and
electrical distribution systems. 1In addition, national standard draw-
ings are available for the following (latest revision is applicable):

a. Access Roads.
(1) D-5980-1 Access Road Cross Sections for FAA Facilities.
(2) D-5980-2 Typical Drainage Details for FAA Access Roads.

b. Fences.
(1) D-566 Class 'C' and 'D' Fences.

. (2) D-1048B Class 'E' fences.

(3) D-1048C Steel Fence Post Details.
(4) D-2051 Details for Electric Fences.
(5) D-2109 Class 'C' Fence with Steel Posts.
(6) D-2110 Class 'D' Fence with Steel Posts.
(7) D-4215 Fence and Gates, Wood Picket.
(8) D-4745 Board Fence and Gate.
(9) D-5597 Chain Link Fence (Class 'F'), Steel or Aluminum.

c. Electrical Service Terminal Poles.
(1) D-5747-5 Standard High Voltage Terminal Pole 2400/4160V with

Load Interrupters and Fused Cut Outs. »
(2) D-6044 Standard Low Voltage Terminal Pole 120/240V Over-
head to Underground.
J
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Engine Generators.

(1) D-562

(2) D-5816-1

(3) D-5970-1

515 Gallon Fuel Storage Tank.

Housing, Van Type Skid Mounted up to 65 kW Engine
Generator, Plans, Elevations, and Details.

Van-Mounted Power Plant, 5-30 kW Engine Generator,
Plan, and Elevatioms.

Electronic Installation. Single-line diagrams, wiring diagrams, and

electronic schematic diagrams for ILS equipment are contained in

Order 6750.19.

303. NATIONAL STANDARD SPECIFICATIONS. The following is a list of standard

specifications, which may be used with ILS construction projects (1atest
revision is applicable):

Qe

b.

304.-310.

FAA-E-113
FAA-566
FAA-910
FAA-C-1217
FAA-C-1247
FAA-C-1391
FAA-E-2013
FAA-E-2065
FAA-C-2256
FAA-C-2454
FAA-STD-003

RR-S-001301

RESERVED.
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Poles, Wood, Treated.
Concrete.
Structural Steel.

Electrical Work, Interior.

" Erection of Self Supporting Towers.

Installation and Splicing of Underground Cable.
Cable, Electrical Power, 600V to 15,000V.
Fences.

Temperature and Humidity Control.

Facility Site Preparation.

Paint Systems for Structures.

Safety Climbing Equipment.
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SECTION 4. REGIONAL SITE ADAPTATION

SITE CONSTRUCTION DRAWINGS AND SPECIFICATIONS. Deviations from the

national standard drawings and specifications promulgated by the Airway
Facilities Service are sometimes necessary in order to meet specific site
requirements. Such changes should be held to a minimum, but they may be
employed when dictated by site conditions and/or when it is possible to
save time and money. Specifying materials (brick, metal panels, concrete
block, creosoted poles, etc.) which are unavailable or time-consuming to
obtain in a particular area, should be avoided i1f acceptable substitutes
are more readily available. Occasionally regional site adaptation of
standard FAA drawings has been necessary in the following areas:

a. Special Structures.

(1) Localizer antenna platforms and earthwork mounds.

(2) Unique antenna and equipment shelter foundation requirements
(e.g., conditions where peat and permafrost are encountered).

(3) Comnstruction over water.
(4) Construction in flood plains.
(5) Ground screens for glide slopes.

b. Special Landscaping Dictated by Zoning or Environmental Requirements.

¢c. Collocation of Facilities.

(1) Installing new marker beacons with existing navaid facilities.
(2) 1Installing far field monitor antennas on approach light towers.
(3) 1Installing status display panels in control tower cabs.

NEW CONSTRUCTION DRAWINGS. In some cases it may become necessary not

only to modify the national standard drawings and specifications but to
create new drawings and specifications for construction requirements
not covered by existing standards, or where they are unavailable or
outdated. Some examples are:

a. Terminal poles.

b. Meter posts.

¢. Transformer installatioms.
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d. Ground counterpoises. ‘

e. Lightning surge protectors.

313.-320. RESERVED.
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CHAPTER 8. ENVIRONMENTAL CONSIDERATIONS WHEN
PLANNING ILS FACILITES

SECTION 1. THE SITE SURVEY ENGINEER'S ROLE IN THE
ENVIRONMENTAL ASSESSMENT PROCESS

321. GENERAL. ILS establishments must consider envirommental factors together
with technical, operational, and cost requirements. Guidance is provided
herein to enable the site survey engineer to assess potential environ-
mental impacts and properly document them.

322, COLLECTING ENVIRONMENTAL DATA.

a. When to Collect Data. The data needed by the appropriate regional
Airway Facilities division personnel to make the preliminary environ-
mental review should be collected during the feasibility study (see
chapter 2). The environmental investigation could determine whether
to include the project in the budget or to consider alternatives.
When environmental data cannot be collected during the feasibility
study, it must not be neglected during the regular site survey.

b. Factors to be Considered.

(1) It is most desirable, when siting an ILS, to avoid areas where
the equipment placement or required site preparation may create
an environmental conflict. The site survey engineer should
consider any possible environmental impacts that may occur
as a result of the proposed ILS. The equipment should be sited
to comply with Order 6750.16A, but all efforts should be made to
avoid the following locatioms:

(a) Locations requiring the rerouting of public roads.
(b) Locations requiring extensive earth moving.

(c) Marker locations that will generate television interfer-
ence.

(d) Locations that will appreciably affect the natural drain-

age of the area (particularly in areas designated as wet-
lands).

(e) Locations in public park land and recreational areas, wild-
life or waterfowl refuges, historic sites, areas of archeo-

logical significance, or habitats of endangered species.

(f) Locations that may detract from aesthetics.
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(2) It is not always possible to avoid these types of locations. It ‘

is, therefore, necessary for the site survey engineer to investi-
gate and document all practical alternative sites in his site
survey report. This will enable consideration of envirommental
factors together with technical, operational, and economic fac-
tors in determining siting decisions. The site survey report
should contain photographs of those areas requiring environmen-
tal assessment.

Other Sources of Environmental Data. In addition to information

gathered first-hand by onsite visits, other sources of information
are available for environmental considerations. These include:

(1) Coordination with the Airports division/ADO for previous docu-
mentation of the environmental impacts at the airport. This
type of documentation is sometimes included in envirommental
assessment reports prepared for a 20-year master plan.

(2) Maps and aerial photographs, such as those available from USGS,
local land—~use planners, and transportation and engineering
agencies.

(3) Interviews with land-use planners, engineers, and local experts
in forestry, fish and wildlife, agriculture, endangered species,
historic preservation, and archaeology.

(4) Reference sources, such as the National Register of Historic
Places, and similar state and local listings.

323. EXCEPTED PROJECTS. Certain siting and construction activities related to

ILS

installations do not require formal environmental consideration.

These are:

a.

b.

Conversion of an existing Category I ILS to Category II or III per-
formance standards.

Accessory onsite structures including storage buildings, garages,
small parking areas, and signs and fences.

Grading on land with a slope of less than 10 percent, except where
located near waterways in any wetland, in an officially designated
(by Federal, state, or local government agency) scenic area, or in
officially mapped areas of severe geological hazard.

Filling of earth into previously evacuated land with material com-
patible with the natural features of the site.

Minor trenching and backfilling where the surface is restored and the
evacuated material is protected against wash and runoffs during the

construction period.

Page 292
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f. Replacement of power and control cables for facilities located on
airport property.

g. Demolition and removal of building and structures, except where they
are of historical, archaeological, and architectural significance as
officially designated by Federal, state, or local government.

324.-330. RESERVED.
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. SECTION 2. PREPARATION OF THE ENVIRONMENTAL ASSESSMENT

331. GENERAL. DOT and FAA policy and procedures for meeting requirements of
the National Environmental Policy Act of 1969 have been thoroughly es-
tablished and are outlined in the following directives. These documents
should be consulted for detailed procedures necessary to prepare an
environmental impact statement or a negative declaration.

a. Order 1050.1, Policies and Procedures for Considering Environmental
- Impacts.

b. DOT 5610.1B, Procedures for Considering Envirommental Impacts.

332. INITIATION OF ENVIRONMENTAL ASSESSMENT. The regional organization
assigned the responsibility of preparing the environmental assessment
should obtain environmental comments relating to the ILS project from
all of the other involved organizations. These comments should be
developed into a orderly format. It is essential that the environmental
assessments be initiated with the beginning of the design or engineering
effort since:

a. No PR's for comstruction or utility arrangements should be submitted
to the regional Logistics division for action until the EIS or ND,
as required, has been completed and filed.

. b. Usually,  no formal contact with property owners for the purpose
of acquiring property can be made prior to filing a EIS or ND. The
exceptions to this restriction are contained in Order 1050.1.

333. PREPARATION OF AN ENVIRONMENTAL TMPACT ASSESSMENT REPORT BY A NON-
FEDERAL ENTITY. If the site survey is performed by a private contractor,
the contractor shall prepare an environmental assessment report, to be
submitted as part of the formal site survey report. This report is to
be used by the FAA in the preparation of the EIS or ND.

334, PROPOSED OUTLINE FOR ENVIRONMENTAL ASSESSMENT. The environmental assess-
ment can vary from a simple statement supported with pertinent facts, as
may be appropriate for a negative declaration,to a comprehensive report
which includes enough detailed data for the preparation of an environ-
mental impact statement. The magnitude of the project, the complexity
or degree of impact on the enviromment, and regional practices will
dictate the formality and comprehensiveness required. Each assessment
should thoroughly describe the project, environmental impact, alternat-
ives, and conclusions. Formal assessment reports should reflect the
objective consideration of the topics outlined below, and present them
in a manner that will enable their use in the subsequent EIS or ND that
must be prepared.

Chap 8
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a.
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Description of Project. The description of the project shall contain
the following information, but should not supply extensive detail
beyond that needed for evaluation and review of the environmental
impact.

(1) The precise location and boundaries of the proposed site(s)
shall be shown on a detailed map, preferably topographic. The
location of the project shall also appear on an accompanying
map.

(2) A statement of the objectives sought by the proposed project.

(3) A general description of the project's technical, economic, and
environmental characteristics.

(4) A description of the ILS components involved. Appendix 18
contains a description for an ILS system.

Description of Environmental Setting. An assessment must include a

description of the conditions 1in the vicinity of the project, as it
exists before commencement of the project, from both a local and
regional perspective. Thus, knowledge of the geographical setting is
critical to the assessment of environmental impacts. Special empha-
sis should be placed on environmental resources that are rare or
unique to that region. Specific reference to related projects, both
public and private, both existent and planned, in the region should
also be included for purposes of examining the possible cumulative
impact of such projects.

Environmental Impact. All phases of a project must be considered

when evaluating its impact on the environment - planning, acquisi-
tion, development, and operation. The following subjects shall be
discussed, preferably in separate sections or paragraphs.

(1) The Environmmental Impact of the Proposed Action. Describe the
direct and indirect impacts of the project on the environment
giving consideration to both the short-term and long-term
effects. It should include specifics of the area, the resources
involved, physical changes, alterations to ecological systems,
and changes induced in population distribution, population con-
centration, the human use of the land (commercial and residen-
tial development), and other aspects of the resource base such
as water, air, scenic quality, and public services.

(2) Any Adverse Environmental Effects That Cannot.Be Avoided If the.
ILS is Implemented. Describe any adverse impacts, including
those that can be reduced to an insignificant level but not
eliminated. Where there are impacts that cannot be alleviated
without imposing an alternative design, their implications and
the reasons why the project is being proposed, notwithstanding

Chap 8
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(3)

(4)

(5)

(6)

(7)

6750. 36

their effect, should be described. Do not neglect impacts on
any aesthetically valuable surroundings, or on human health.

Mitigation Measures Proposed to Minimize the Impact. Describe
any mitigation measures written into the project plan to reduce
significant environmentally adverse impacts to insignificant
levels, and describe the basis for considering these levels ac-
ceptable. Where a particular mitigation measure has been chosen
from among several, alternatives should be discussed and rea-
sons should be given for the choice made.

Alternatives to the Proposed Action. Describe any known alter—~

natives to the project, and why they were rejected in favor of
the proposed action. The specific alternative of '"mo project"
must also always be evaluated, along with the impact. Attention
should be paid to alternatives capable of substantially reducing
or eliminating any environmental adverse impacts, even if these
alternatives substantially impede the attainment of the project
objectives and are more costly.

Relationship between Local Short-Term Uses of the Environment

and Maintenance and Enhancement of Long-Term Productivity. De-

scribe the cumulative and long-term effects of the proposed
project that adversely affect the state of the environment.
Special attention should be given to impacts that narrow the
range of beneficial uses of the environment or pose long-term
risks to health or safety. In addition, the reasons why the
proposed project is believed by the sponsor to be justified
now, rather than reserving an option for further alternatives,
should be explained.

Any Irreversible Environmental Changes that Would be Involved

in the Proposed Action If Implemented. Uses of norn-renewable

resources during the initial and continued phases of the project
may be irreversible since a large commitment of such resources
makes removal or non-use thereafter unlikely. Primary impacts
and, particularly, secondary impacts, generally commit future
generations to similar uses. Also irreversible damage can re-
sult from environmental accidents associated with the project.
Irretrievable commitments of resources should be evaluated to
assure that such current consumption is. justified.

The Growth-Inducing Impact of the Proposed Action. Discuss the

ways in which the proposed project could foster economic or
population growth, either directly or indirectly, in the sur-
rounding environment. Included in this are projects that would
remove obstacles to population growth. Increases in the popula-
tion may further tax existing cummunity service facilities, so
congideration must be given to this impact. Also discuss the

characteristics of projects that may encourage and facilitate
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other activities that could significantly affect the environ-
ment, either individually or cumulatively. It must not be as—
sumed that growth in any area is necessarily beneficial, detri-
mental, or of little significance to the environment.

Organizations and Persons Consulted. The identity of all Federal,

state,or local agencies, other organizations and private individuals
consulted in preparing the assessment, and the identity of the per-
sons, firm, or agency preparing the statement by contract or other
authorization must be given. Attachments to the assessment could
include such items as:

(1

(2)

(3)
(4)

A map showing the airport site location as well as adjacent com-
munities, bodies of water in the vicinity, land use patterns,
and zoning.

Coplies of correspondence with the state department of fish and
game, historical preservation offices, etc.

A-95 clearinghouse correspondence.

Summaries of public hearing and copies of the newpaper notice
of the public hearing.
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Appendix 1

APPENDIX 1. GLOéSARY‘OF'ABBREVIATiONS AND ACRONYMS

AC | Advisory Circular.

ac Alternating Current.

ADAP Airport Development Aid Program.

ADO Airports District Office.

AF Airway Facilities (organizational reference).
AIA - Annual Instrument Approaches.

ALP Airport Layout Plan.

ALS Approach Lighting System.

amsl Above Mean Sea Level.

ANF Air Navigational Facilities.

ANSI American National Standards Institute.
ARP Airport Reference Point.

AS Airports (organizational reference).
ASR Airport Surveillance Radar.

AT Air Traffic (organizational reference).
ATCT ~Airport Traffic Control Tower.

AWG American Wire Gauge.

BCM Back Course Marker,

bm Bench Mark.

brl | Building Restriction Line.

Btu British Thermal Unit. é
CPA Continuouglfd;efﬂgiéﬁofé.

COMLO Compass Locator.

DEB Direct Earth Buried.
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DH Decision Height, a specified height above the touchdown zone (TDZ).

DMAAC Defense Mapping Agency Aerospace Center.

DME Distance Measuring Equipment,
EIS ’Environmental Impact Statement.
el Elevation.

EOR End of Runway.

FAA Federal Aviation Administration.
FAR Federal Aviation Regulation.

F&E Facilities and Equipment.

FFM Far Field Monitor.

FM Fan Marker.

fm Frequency Modulation.

FMO Frequency Management Officer.

FS Flight Sfandards (organizational reference).

FSNFO  Flight Standards National Field Office.

FSS Flight Service Station.

GPIL Ground Point of Intercept.

GS Glide Slope.

HAT Height Above Touchdown Zone Elevation,

HIRL High Intensity Runway Lights.

HV High Voltage.

Hz Hertz.

IFB Information (or Invitation) for Bidders (or ﬁgés).
IFR Instrument Flight Rules. -
ILS Instrument Landing System.

IM Inner Mérker.
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kVA Kilovolt-amperes.
kW Kilowatts
LG Logistics (organizational reference).
1.0C Localizer.
LOM Compass Locator at Outer Marker.
IMM 'Compass-Locatdr‘at Middle Marker.
"LPDA Log Periodic Dipole Antenna.
MALS Medium~Intensity Approach Lighting System.

MALSF Medium-Intensity Approach Lighting System with Sequenced Flashers

MALSR Medium-Intensity Approach Lighting System with Runway Alignment
Indicator Lights.

MDA Minimum Descent Altitude.

MIRL Medium Intensity Runway Lights.
MM Middle Marker.

mél Mean Sea’ Level.

NAVAIDS Navigation Aids.

ND Negative Declaration.

NDB Nondirectional Radio Beacons.

NFDC National Flight Data Center.

NFM Near Field Monitor.

NGS National‘Geodetic Survey. %
nmi Nautical Mile. %
NOAA National Oceanic and Atmospheric Admiﬁisg;i%iggs ﬁ;;g 2
NOS National Ocean Survey. | |

NOTAM  Notice to Airmen.

NR NullVReference.
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oC Obstruction Chart. : ‘
oM Outer Marker.
OSHA Occupational Safety and Health Act.
PA Project Authorization, or Project Assignment. .
PAR Precision Approach Radar.
pob Point of Beginning. *
pos Point of Start.
PR Procurement Request.
psf Pounds per square foot.
RAIL Runway Alignment Indicator Lights.
RBN Radio Beacon.
REIL Runway End Identifier Lights.
rf Radio Frequency.
RFP Request for Proposals. ‘
RFQ Request for Quotations.
ROC Requi:ed Obstruction Clearance.
r/w Right of Way.
RPI Runway Point of Intercept.
RTT Radio Telemetering Theodolite.
RVR Runway Visual Range.
™wy Runway.
SBR Sideband Reference.
. SRl Y e e & g E 2 FROPE s
SF Stan@afa{fgfﬁfﬁ?mﬂyﬁ A " )
SFO Sector Field Office. c i ?

SSALS Simplified Short Approach Lighting System.
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T Threshold.
TACAN Tactical Air Navigation.
TAZ True Azimuth.
TCH Threshold Crossing Height.
TDZ Touchdown Zone.
TERPS U.S. Standard for Terminal Inétrument Procedures (Handbook 8620.3).
tvi Television Interference. - l
TVOR Terminal Very High Frequency Omnirange.
tw Traveling Wave.
uhf Ultra High Frequency.
USGS United States Geological Survey.
v Volts.
VASI Visual Approach Slope Indicator.
VFR Visual Flight Rules;
vhf Very High Frequency.
VOR Very-High-Frequency Omnirange.
VORTAC Very-High-Frequency Omnirange with TACAN.
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APPENDIX 2. APPLICABLE FAA DOCUMENTS

Policies and Procedures for Considering Environmental
Impacts.

Evaluation, Review, and Coordination of FAA Assistance and
Development Programs and Projects.

Occupational Safety.
Lease Versus Purchase of Land for FAA Facilities.
Real Property.

Programming Criteria for Electronic Navigational Aids "
Under ADAP. s

Waiver of Criteria for Establishment and Maintenance of ..
Airway Facilities.

Runway Assignment Changes for Category I ILS/ALS, VASI,
REIL, and RVR Projects.

Engineers Cost Estimate for Construction of FAA Facilities.
Typical F&E Cost Estimates.

FAA Policy on Facility Relocations Occasioned by Airport
Improvements or Changes.

Underground Installation of Cable.

Reduction of Maintenance Costs through Co-Location of
Existing Facilities.

Implementation of Standard FAA-STD-002A, Engineering
Drawings.

Provision of Electrical Power for National Airspace System
Facilities.

Design and Construction of FAA Facilities.

Siting Ceiteria for TLS ImnertMarkeri: ‘o7 1 ooy

Installation Instructions for Category I and Category II
ILS Glide Slopes.

Category II ILS Program.
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Order
Orxder
Order

Order

Order

Order

Order

" Order

6750.13
6750.16A
6750.19

6750.20

6750.22
6750.24

6750.28

6750. 35

" Handbook 6850.2

Order

Order

Order

Order

Order

Order

Handbook 8260.3

Order

Order

Order DOT 5610.1

6940.1

6940.2

6950.2

6950.11

7031.2

7900.2

8260.16

8260.24

FAR Part 77

AC 70/7460-1

Page 2
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IL.S Remote Receiver Monitoring.

Siting Criteria for Instrument Landing Systems.

ILS Installation Drawings.

Guidelines for Standard and Non-Standard Siting of ILS
Facilities.

National ILS Establishment Contracts.
ILS and Ancillary Electronic Component Requirements.

Installation of Far Field Monitor at All AN/GRN-27(V)
Category IT Facilities.

Installatlon Instructions for Categoryl ILS Localizer,

_ Marker Beacon, and Compass Locator Fac111t1es.

Visual Guidance Lighting Systems.
Access Roads to FAA Owned and Operated Facilities.

Access Road Cross Sections and Typical Drainage Details
for FAA Facilities.

Power Policy Implementation at National Airspace System
Facilities.

Reducing Electrical Power Interruptions at FAA Facilities.

Airway Planning Standard Number One - Terminal Air Naviga-
tion Facilities and Air Traffic Control Services.

Reporting of Navigation Aids and Facilities Data to the
National Flight Data Center.

United States Standard for Terminal Instrument Procedures
(TERPS).

Airport Obstruction Surveys.

5ate&ory I.ILS Threshold Crossing ﬁﬁight\'

Procedures. For ansidetin&;Epviggnmenta1<ImpactSr'z <
Objects Affecting Navigable Airspace.

Obstruction Marking and Lighting.
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AC

AC

AC
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70/7460-2

120-29

150/5100-9

150/5300-2

150/5300-6

150/5320-5
150/5320-6

150/5340-1

150/5370-10

NOTE:

6750. 36

Appendix 2

Proposed Construction or Alteration of Objects that may
Affect the Navigable Airspace.

Criteria for Approving Category I and II Landing Minima
for FAR 121 Operators.

Engineering Services Under the Airport Development Aid
Program.

Airport Design Standards-Site Requirements for Terminal
Navigational Facilities. '

Airport Design Standards — General Aviation Airports -
Basic and General Transport.

Airport Drainage.

Airport Pavement Design and Evaluation.

Marking of Paved Areas on Airports.

Standards for Specifying Construction of Airports.

The latest revision of the documents
referenced in this directive is
applicable; due to the unique rela-
tionship of this publication to the
ILS siting criteria, Order 6750.16A
is cited specifically. Refer to the
directives checklist for the latest
revision. )
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APPENDIX 3. TECHNICAL REFERENCES

The following references are suggested for surveying and plot descrip-
tions:

a.

The
ing

The

Civil Engineering Handbook
L.C. Urquhart, Editor
McGraw~Hill Book Co.

Surveying and Introduction to Engineering Measurements
A.R. Legault, N.M. McMaster & R.R. Marlette
Prentiss Hall, Inc.

Elementary Surveying

C.B. Breed and G.L. Hosmer
John Wiley & Sons, Inc.
Standard Land Office Handbook

following references are suggested sources of cost data for prepar-
cost estimates:

"Building Construction Cost Data"

R.S. Means Co., Inc.

Duxbury, Mass. 02332

Walker, "Building Estimators' Reference Book'

Engineering News-Record, Cost Indexes published in Engineering
News-~Record, McGraw Hill Book Co.

Order 6010.4, Engineers Cost Estimate for Construction of FAA
Facilities.

following references are suggested for sources related to electrical

power design:

a.

National Electrical Code
National Fire Protective Assn.
Boston, Mass.
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APPENDIX 4.

1.  GENERAL.

a.

b.

ATRPORT TNFORMATION

ILS PROJECT DATA CHECKLIST

(1) Airport Name Ident
(2) Ccity State
(3) County
(4) Owmer

(5) Operating Agency

(6) Airport Manager.

(7) ARP

ILS DATA

(1) Proposed ILS Rwy

6750.36
Appendix 4

Address

City and State

Phone

Latitude -

Longitude

(2) Equipment to be installed

(3) Category I. ‘ II.

Localizer

Glide Slope

Outer Marker

Middle Marker

Inner Marker

DME

Compass Locator/NDB

III.

Page 1
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C.

Page 2

LOCAL PERSONNEL CONTACTS

(1) Local FAA

AF Sector

11/25/77

Phone

ATCT

Phone

FSS

Phone

Other

Phone

(2) Adirport

Public Works

Phone

(3) Engineering Consultants

(a) Firm

Address

City and State

Phone

(b) Firm

Address

City and State

Phone
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‘ (4) Power Utilities (On Airport)

Firm

6750.36
Appendix 4

Address

City and State

Contact

Phone

(5) Power Utilities (Off Airport)

Firm

Address

City and State

Contact

Phone

(6) Telephone Company

II’ Firm

Address

City and State

Contact

Phone

d. REFERENCE DATA

(1) Airport Plan

(2) Obstruction Chart

(3) Topographical Maps
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(4)

(5)

(6)

€))

(8)

Approach Plates

11/25/77

Sectional Charts

Local Maps and Deeds

Aerial Photographs

Envirormental Information
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LOCALIZER.
a. ANTENNA
(1) Coordinates Latitude
Longitude
Source
(2) Distance from Stop-End Rwy
(3) Distance from approach threshold
(4) Rwy centerline extended station
(5) Ground Elevation msl
(6) 50:1 approach surface elevation at antenna location msl
(7) Platform required
Height
(8) Course width (700-foot tailored) degrees
(9) Interface with ALS System
(10) Contours required
Contour intervals
Source
(11) Derogating Surfaces
b. EQUIPMENT SHELTER
(1) Location
(2), Type
(3) Size
(4) Ground Elevation msl

Page 5
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(5) Contours required

Céntour Intervals

Source

c. ACCESS ROAD

(1) Routing

(2) Alternate routing

(3) Length

(4) Type

(5) Centerline info

(6) Cross sections

(7) Drainage

Ditching

Culverts

(8) Parking

(9) Guard posts

(10) Gate or cable barrier

(11) ALS access road — relocation

d. POWER

(1) Routing, general

Page 6



11/25/77 6750. 36
Appendix 4

(2) Alternates

(3) Power Cable

Type

Supplied by

Length

(4) kvaA Voltage

Source of cable

(5) Power Co.

(6) Trenching

Length

Trenching Specs

. Conditions

(7) Existing ducts

(8) New ducts

(9) Transformer requirements

(10) HV Pot Head

(11) Metering

- Page 7
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(12) Engine generator set

Type

Size

Fuel

e. MONITORING AND/OR CONTROL

(1) Radio

Receiver location

(2) Hardwire line

FAA

Telephone Co.

Routing

Length

Existing Cable (pairs available)

(3) Trenching

Length

Trenching Specs

Conditions

Existing ducts

New ducts
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. f. PLOT REQUIREMENTS

(1) License Lease Purchase

(2) Plot size

(3) Description

(4) Plot survey required

(5) Access road r/w

(6) Owner

Address

. Telephone

(7) Power route easement

g. SECURITY

. (1) Fence required

(2) Type

(3) Gates

(4) 1Line of sight to ATCT

h. SITE PREPARATION

(1) Schedule completion

(2) Sponsor's plans
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j.

Page 10

GENERAL CONSTRUCTION CONDITIONS

(1) Soil

11/25/77

Visual investigation

Lab Analysis

Firm:

Address

Contact

Telephone

Water or flooding

Unique problems

Other construction

Underway

Planned

Clearing

Earthwork

(2) Year-round conditions

ENVIRONMENTAL CONSIDERATIONS

(1) Clearing

(2)  Zoning
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(3) Earthwork

(4) Water runoff and drainage changes

(5) Vegetation control (i.e., use of chemical agents)

(6) Debris disposal

(7) Disruption of wildlife and endangered species

(8) Other-

k. FAR FIELD MONITOR (FFM)

(1) Llocation

Distance from threshold

Lateral distance from rwy centerline extended

Page 11
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(2)
(3
(4)

(5)

(6)

(7) Line of Sight with Localizer

11/25/77

Elevation of ground msl
Elevation of antenna msl
Power

FAA

Power Co.

Monitoring and control

FAA

Telephone Co.

Routing of cables

1. GROUND CHECK POINTS

(1)
(2)

Location

Accessibility

m. OTHER CONSIDERATIONS

(1)
(2)
(3

Page 12

Overrun cable barrier

Paved overrun

Derogating surfaces
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. NOTES (LOCALIZER)
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3. GLIDE SLOPE. _ , ‘

a. CRITICAL DATA

(1) Glide slope angle

(2) TcH -

(3) Type

(4) Displaced threshold

(5) Ground screen

b. LOCATION
(1) Distance from Threshold

From threshold (longitudinal)

Threshold centerline station

GS centerline station

From runway centerline (Lateral) Right Left .
(2) Coordinates (Antenna)

Latitude

Longitude

Source

(3) Ground Elevations

Glide Slope msl
Rwy Threshold msl
Rwy Centerline (Opposite GS) . msl ’

(4) Ground Plane Contours

Source
- (5) Antenna tower height : feet
‘Top of tower msl
(6) Upper antenna elevation msl
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ACCESS ROAD

(1) Routing

6750.36
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(2) Alternate

(3) Length

(4) Type

(5) Centerline Info.

(6) Cross Sections

(7) Drainage

Ditching

Culverts

(8) Parking

(9) Guard Posts

(10) Gate, Cable Barrier
POWER

(1) Routing, general

(2) Alternate

(3) Power Cable

Type

Length

Supplied by

Page 15
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(4) LKVA Voltage : ‘

(5) Source

(6) Trenching

Length

Trenching Specs.

(7) Conditions

(8) Existing Ducts

(9) New Ducts

(10) Transformer requirements

(11) HV Pot Head

(12) Metering l

(13) Engine Generator Set

Type

Size

Fuel

e. MONITORING AND/OR CONTROL

(1) Radio

Receiver location

(2) Hardwire line

FAA

Telephone Co.

Routing
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. Length

Existing Cable (spares available)

New Cable

(3) Trenching

Length

Trenching Specs.

Conditions

(4) Existing ducts

. . (5) New ducts

f. PLOT REQUIREMENTS

(1) License Lease Purchase

(2) Plot size

(3) Description

(4) Plot survey required %
(5) Access“Boad.r/w o é
(6). Owmer | %
Address ¢
Telephone :

(7) Power route easement
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g. NEAR FIELD MONITOR (NFM)

(1) Approximate location

(2) Counterpdise requirements
h. SECURITY

(1) Fence required

(2) Type

(3) Within line of sight to ATCT

i. SITE PREPARATION

(1) Scheduled Completion

(2) Sponsor's Plans

j. GENERAL CONSTRUCTION CONDITIONS

(1) Soil

Visual investigation

Lab analeis

Firm

Address

Contact

Telephone

(2) Water or Flooding

. (3) Unique Problems

(4) Other construction

Underway

Planned
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k. ENVIRONMENTAL CONSIDERATIONS

(1) Clearing

(2) Zoning

(3) Earthwork

. (4) Water runoff and drainage changes

(5) Vegetation control (i.e., use of chemical agents)

(6) Debris disposal

Page 19
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Appendix 4

(7) Disruption to wildlife and endangered species : '

(8) Other

NOTES (GLIDE SLOPE)

Page 20




11/25/77

NOTES (GLIDE SLOPE) (CONTINUED)

6750.36
Appendix 4

Page 21
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Appendix 4

4.  OUTER MARKER.
a. LOCATION

(1) Distance from Threshold

Feet

Naut. miles

(2) Lateral distance from Rwy centerline extended

Feet Right Left.

(3) Coordinates

Latitude

Longitude

Source

b. ELEVATIONS

(1) Ground elevation, antenna msl
(2) GS Intercept elevation msl
(3) Earth curvature correction msl

c. MARKER EQUIPMENT

(1) Type

(2) Shelter size

(3) Antenna type

d. COMLO/NDB

(1) Collocated

(2) Type

(3) Antenna

Page 22



11/25/77 6750.36
Appendix 4 -

e. REAL PROPERTY

(1) Plot size

(2) Plot description

(3) Registered Survey required

Firm

Address

Contact

Phone

(4) Right-of-Entry required

(5) Owmer

Address

Phone

(6) Property Records

(7) Tax Records

(8) Access Road r/w

(9) Power Cable Easement

f. ACCESS ROAD

(1) Routing

Page 23




6750. 36 11/25/77
Appendix 4
(2) Alternate
(3) Length
(4) Type
(5) Centerline info.
(6) Cross Sections
(7) Drainage
Ditching
Culverts
Bridges
(8) Parking |
(9) More than one property involved
(10) Special construction codes
(11) Guard Posts
(12) Gate, Cable Barrier
g. POWER
(1) Routing, general

Page 24

(2) Alternates

3)
(4)

Easement required

Source




11/25/77

(5) Power Cable

6750.36
Appendix 4-

Type

Length

Supplied by

kVA Voltage

(6) Trenching

Length

Trenching specs.

(7) Ducts required

(8) Metering

(9) New line construction

(10) Power Co. specifications

h. MONITORING

(1) FAA

(2) Telephone Co.

Address

Contact

Phone

(3) Routing

(4) Length

Page 25
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6750.36

Appendix 4

i'

i.

(5) Cable type

11/25/77

(6) Trenehing

Length

Trenching Specs

(7) Conditions

(8) Ducts required

SECURITY

(1) Fence required

(2) Type

SITE PREPARATION

(1) Clearing

For equipment

For obstructions

(2) Survey work required

(3) Earthwork

(4) Year-round conditions

k. GENERAL CONSTRUCTION CONDITIONS

Page 26

(1) Soil

Visual investigation

Lab analysis

Firm

Address

Contact




11/25/77

(2)
(3)

1. ENVIRONMENTAL CONSIDERATIONS

6750. 36
Appendix 4

Water or flooding

Unique problems

(1)
(2)
(3)
(4)
(5)
(6)
@)
(8

(9).

(10) Disruption to wildlife and endangered species

(11) Other

Tv antennas in area

Tv channels

Residential area

Cleafing

Zoning

Earthwork

Water runoff and drainage changes

Vegetation control (i.e., use of chemical agents)

Debris disposal

NOTES (OUTER MARKER)

AR R S RS VS i e
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Appendix 4

5. MIDDLE MARKER.
a. LOCATION

(1) DH point distance from threshold feet

(2) ™M distance from threshold feet

(3) Llateral distance from rwy centerline extended

Feet - Right Left

(4) Coordinates

Latitude

Longitude

Source

b. ELEVATIONS

(1) Ground elevation, antenna msl
(2) GS dintercept elevation msl
(3) Rwy threshold _ msl
(4) Highest elevation in TDZ msl

c. MARKER EQUIPMENT

(1) Type

(2) Shelter size

(3) Antenna type

d. REAL PROPERTY

(1) Plot size

(2) Plot description

Page 28



11/25/77

e.

(3)

(4)
(5)

(6)

(7

(®)

€))

(1)

(2)

(3
(4)
(5)
(6)

Registered survey required

Firm

6750.36
Appendix 4

Address

Contact

Phone

Right-of-Entry required

Owvmer

Property records

Tax records

Access road r/w

Power cable easement

ACCESS ROAD

Routing

Alternate

Length

Type

Centerline informatioh

Cross sections

Page 29
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Appendix 4 3

(7) Drainage

Ditching

Culverts

Bridges

(8) Parking

(9) More than one property involved

(IO) Designed for use by MALSR

(11) Special construction codes

Off airport property

(12) Guard posts

(13) Gate, cable barrier

¥. POWER

(1) Routing, general

(2) Alternates

(3) Easement required

(4) Source

Page 30



11/25/77 6750.36
Appendix 4

(5) Power cable:

Type

Length

Supplied by

kVA Voltage

(6) Trenching

Length

Trenching specs

(7) Ducts required

(8) Metering

(9) New line construction

(10) Obtain power co. specifications

g. MONITORING

(1) FAA

(2) Telephone co.

Address

Contact

Phone

(3) Routing

(4) Length

Page 31 .




6750. 36" 11/25/77
Appendix 4

(5) Cable type

(6) Trenching

Length

Trenching specs-

(7) Conditions

(8) Ducts required

h. SECURITY

(1) Fence required

(2) Type

(3) If on airport property, is there line of sight to the ATCT

1. SITE PREPARATION

(1) Clearing

For equipment

For obstructions

(2) Survey work required

(3) Earthwork

(4) Year-round conditions

j. GENERAL CONSTRUCTION CONDITIONS

(1) Soil.

Visual investigation

Lab analysis

Page 32 !



11/25/77 6750. 36

(2)
(3)

k. ENVIRONMENTAL CONSIDERATIONS

Appendix- 4

Firm

Address

Contact

Phone

Water or flooding

Unique problems

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
9

(10) Disruption of wildlife and endangered species

(11) other

Tv antennas in area

Tv channels

Residential area

Clearing

Zoning

Earthwork

Water runoff and drainage changes

Vegetation control (i.e., use of chemical agents)

Debris disposal

NOTES (MIDDLE MARKER)

L A R s
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6750.36 11/25/77

Appendix 4
NOTES (MIDDLE MARKER) ‘ ‘
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6.

6750. 36

11/25/77
Appendix 4
INNER MARKER.
a. LOCATION
(1) Distance from threshold to DH point. feet
(2) IM distance from threshold feet
(3) Lateral distance from rwy centerline extended
feet
(4) Coordinates
Latitude
Longitude
Source
b. ELEVATIONS
(1) Ground elevation, antenna msl
(2) Elevation of antenna msl
(3) Rwy to threshold msl
(4) Highest elevation in TDZ msl
(5) GS intercept elevation msl
c. MARKER EQUIPMENT

(1)
(2)
(3)

Type

Shelter size

Antenna type

REAL PROPERTY

(1)

(2) Plot description

Plot size

Page 35
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Appendix 4

.

Page 36

(3)

(1)

(2)

(3)
(4)
(5)
(6)
(7

(8)

Owner

11/25/77

Address

Phone

ACCESS ROAD

Routing

Alternate

Length

Type

Centerline information

Cross sections

Drainage

Ditching

Culverts

Parking

Designed for use by MALSR

Guard posts

Gate, cable barrier




11/25/77 6750.36
Appendix 4

f. POWER

(1) Routing, general

(2) Alternates

(3) Source

(4) Power Cable

Type

Supplied by

kVA Voltage

(5) Trenching

Length

. . Trenching specifications

(6) Ducts required

(7) Metering

g. MONITORING

(1) FAA

(2) Telephone co.

Address

Contact

Phone

(3) Routing

Page 37
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Appendix 4

h.

i.

3.

Page 38

(4) Llength

11/25/77

(5) Cable type

(6) Trenching

Length
Trenching specifications

(7) Conditions

(8) Duct required

SECURITY

(1) Fence required

(2) Type

(3) Line of sight to ATCT

SITE PREPARATION

(1) Clearing

For equipment

For obstructions

(2) Survey work required

(3) Earthwork

(4) Year~round conditions

GENERAL CONSTRUCTION CONDITIONS

(1) Soil

Visual investigation

Lab analysis




11/25/77 6750.36

Appendix 4
'II’ Firm

Address

Contact

Phone

(2) Water or flooding

(3) Unique problems

k. ENVIRONMENTAL CONSIDERATIONS

(1) Tv antennas in area

(2) Tv channels

(3) Residential areas

(4) Clearing

(5) Zoning

(6) Earthwork

' (7) Water runoff and drainage changes

(8) Vegetation control (i.e., use of chemical agents)

(9) Debris disposal

(10) Disruption of ﬁildlife and endangered species

(11) Other

NOTES (INNER MARKER)

21
=
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6750.36°

Appendix 4

7. NONDIRECTIONAL BEACON (NDB).

(Not Collocated with a marker)

a.

b.

C.

d.

Page 40

LOCATION

(1) Coordinates

Latitude

11/25/77

Longitude

Source

(2) Distance and bearing from ARP

ELEVATIONS

(1) Ground elevation, antenna

(2) Elevation, antenna

msl

msl

EQUIPMENT
(1) Type

(2) Shelters

(3) Antenna

REAL PROPERTY

(1) Plot size

(2) Plot description

(3) Registered survey required

Firm

Address

Contact

Phone

(4) Right-of-Entry Required




11/25/77

e.

(5)

(6)

N

(8
9

(1

(2)

(3)
)
(5)
(6)
Q)

6750.36
Appendix 4
Oﬁner
Address
Phone
Property records

Tax records

Access Road r/w

Power cable easement

ACCESS ROAD

Routing

Altermnate

Length

Type

Centerline information

Cross sections

Drainage

Ditching

Culverts

- Bridges

Page 41
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6750.36 11/25/77

Appendix 4 '
(8) Parking .

(9) More than one property involved

(10) Special construction codes

(11) Guard posts

(12) Gate, cable barrier

f. POWER

(1) Routing, general

(2) Alternates

(3) Easement required

(4) Source
Power Co. ) 1'II'
Address :

Contact

Phone

(5) Power Cable

Type

Length

Supplied by

kVA ‘ ‘ . Voltage

(6) Trenching

Length

Supplied by

Page 42



11/25/77

(7) Ducts required

6750.36
Appendix 4

(8) Metering

(9) New line comnstruction

(10) Power Co. specifications

g. SECURITY

(1) Fence required

(2) Type

h. SITE PREPARATION

(1) Clearing

For equipment

For obstructiomns

(2) Survey work required

(3) Earthwork

(4) Year-round conditioms

i. GENERAL CONSTRUCTION CONDITIONS -

(1) Soil

Visual investigation

Lab analysis

Firm

Address

Contact

Phone

(2) Water or flooding

(3) Unique problems

Page 43
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6750. 36"

Appendix 4

3.

ENVIRONMENTAL CONSIDERATIONS

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
9)

NOTES (NDB)

Clearing

11/25/77

Zoning

Residential area

Earthwork

Water runoff and drainage changes

Vegetation control (i.e., use of chemical agents)

Debris disposal

Disruption to wildlife and endangered species

Other

Page 44




8.

11/25/77

DISTANCE MEASURING EQUIPMENT (DME).

(Collocated with Localizer)

a.

b.

ANTENNA LOCATION

(1) Coordinates

Latitude

' 6750.36
Appendix 4

Longitude

Source

(2) Longitudinal Distance from Threshold

(3) Lateral Distance from rwy centerline extended

ELEVATIONS

(1) Ground elevation

(2) Antenna elevation

EQUIPMENT
(1) Type

(2) Antenna

(3) Shelter space

POWER

(1) kvA ., Voltage

(2) From Localizer

(3) New Service

Source

Cable ype

Page 45




6750.36 11/25/77

Appendix 4 .
Length

e. MONITORING AND/OR CONTROL

(1) Localizer interface -

(2) Spares available

(3) New Cable

Cable type

Length

NOTES (DME).

Page 46



11/25/77

OBSTRUCTIONS.

ae

CRITICAL DATA

(1) OC Chart

6750.36
Appendix 4

Date

(2) Clearance required

50:1 34:1

Other

SURVEY

(1) Sponsor survey

Firm

Date

(2) New survey required

(3) FAA

(4) Subcontracted

Firm

Address

Contact

Phone

CLEARING

(1) Sponsor policy

(2) Land owner

(3) Growing vegetation

Page 47
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6750. 36. 11/25/77
Appendix 4 )
(4) Permanent structures
(5) Terrain
d. WAIVER
Requirements
é. MISSED APPROACH
Clearance required
f. DATUM

Reference for elevations

NOTES (OBSTRUCTIONS)

Page 48
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Appendix 4

. NOTES (OBSTRUCTIONS)
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6750.36 11/25/77

Appendix 4

10. GENERAL CONSTRUCTION CRITERTIA.

a. INSURANCE

Airport requirements

Authority

Vehicle requirements

b. AIR TRAFFIC

(1) Access limited

(2) Holiday construction shutdown

c. CONSTRUCTION PERMIT

Address

d. SECURITY AND SAFETY

(1) Escort requirements

(2) Gate access

(3) Radio requirements

(4) Vehicle lighting/marking

(5) Vehicular driver's license

(6) Identification biadges ..

Page .50
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e. EQUIPMENT RESTRICTIONS

Heavy equipment road obstructions

f. WAGE RATES

(1) Source

(2) Rates

NOTES (GENERAL CONSTRUCTION)

Page 51
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6750.36, _ 11/25/77
Appendix 4

11. FREQUENCY INTERFERENCE SURVEY.

a. Location of fm radio station w/ respect to ILS Runway

b. Call letters of radio Station

¢. Operating Frequency

d. Power Output

e. Owner

(1) Address

(2) Phone

Page 52



11/25/77 6750.36

Appendix-5
. APPENDIX 5. SAMPLE FIELD WORK ORDER
TO: ENGINEERING BRANCH
ACN-450 FIELD WORK ORDER
FROM: CHECK ONE: (X) In Charge
" ACN-430 DATE: ( ) Assist

TYPE OF PROJECT: Final Field Survey PROJECT CODE: 130/21856
for establishment of Rwy-34 ILS
at Roanoke County Airport

LOCATION:

Salem, Va., Rwy 34

WORK ORDER NO.: ACN-430-102
PROJECT ENGR.: Jim Connors, ACN-430

1. GENERAL INFORMATION.

a.

g.

Rwy Identifier: 34
Category of Operation: CAT I
Glide Angle: 3°

Type of equipment programmed: Mark Id, see D-6054 series drawings
for specific requirements of this equipment.

Ancillary ailds: COMLO to be located at Outer Marker.

Drawings available: DWG. CN-E-1267, General Plan.
DWG. CN-E-1238, Rwy 16 ALS Plan and Profile.

Contact points:

(1) Region ACN-430
Jim Conners Proj. Eng.
(717) 645-2183

(2) Sector
John Smith, Sector Mgr.
(800) 765-6538

(3) ,';sAil'pOnE . L
William Underwood Airport’Mgr.
(800) 761—2200

(4)WvPower Utility On Airport'
Virginia Electric Co.
(800) 765-6000

Page 1




6750.36 11/25/77
Appendix 5
h. Marker search area:
(1) Outer: 4 to 5.5 N miles from rwy 34 threshold.
(2) Middle: Within +500 ft. of the 200 ft. DH point.
i. Ongoing construction projects: Glide slope ADAP Project.
j. Feasibility report: attached.

2. GENERAL WORK REQUIREMENTS.

a.

Facility Locations. (see attached general plan CN~E-1267)

(1) Localizer antenna: 600 ft. past stop end of rwy 34 on rwy
" centerline extended.

(2) Glide slope antenma: 1300 ft. inbound from rW7 34 threshold
and 310 ft. left (westerly) side of rwy 34 centerline.

(3) Middle marker: To be loeated in the field.
(4) Outer marker/COMIO: To be located in the field.

Land Availability. Determine property owner and contact Logistics
division through project engineer when suitable location is found.

Plant Survey. Determine access road routes and cable runs to pro- .
posed facility locations. Determine approximate acreage of clearing
and grading for all sites. Ground investigation by probing or
boring should be performed for all construction.

Airport Safety. Obtain airport clearance through airport managers
office. Radio equipped vehicle to be provided by sector manager.

Order of Accuracy. Survey accuracy requirements shall be in
accordance with Order 6750. Site Survey, Selection, and Engineer-—
ing Documentation of ILS and Ancillary Aids.

 Environmental Assessment. Complete the environmental section of thel

attached ILS Project Data Checklist., - AT st

Photographs. Obtain photographs of proposed sites, access roads,
and power take—off points. : ;

Page 2
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6750, 36
Appendix 5

3.

SPECIFIC WORK REQUIREMENTS.

a. Localizer.

(1)

(2)
(3)
(4)

(5)

(6)

Obtain topography for the localizer antenna(s) and equipment
shelter locations. Equipment shelter should be located not
less than 250 feet from the center of the antenna.

Field stake center of antenna location.
Determine clearing requirements in localizer restrictive zone.

Obtain construction data for full right-of-way (30 ft.) width
of access road.

Coordinate power routings with the sector; power requirements
are 120/240 V ac, 3-wire, 1#, 15 kVA.

Coordinate control line routings with sector; eontrol require-
ments are 1 pr. to ATCT.

b. Glide Slope.

(1)

(2)

(3)

(4)

(5)

(6)

@

Obtain topography from the glide slope facility to 50 feet in
back of the facllity, 250 feet away from the runway, to the
‘runway centerline, and to the end of the runway.

Field stake the center of the antenna location.

Determine clearing requirements in glide slope restrictive
zone,

Obtain topography data for full right-of-way (30 ft.) width
of access road.

Coordinate power routing with sector; power requirements are
120/240 V ac, 3-wire, 14, 15 kVA.

Coordinate control line routings with sector; control require~
ments are 1 pr. to ATCT S . o T et

Obtain ‘runway centerline elevation‘ at point opposite glide
slope antenna. . RN

Page 3

A i




6750.36
Appendix 5

11/25/77

c. Middle Marker, Outer Marker/COMLO.

(1)

(2)

(3)

(4)

(5)

(6)

(7
(8)
9

(10)

Determine ownereofe=record and owner's willingness to negotiate
with FAA real property personnel.

Coordinate with Logistic division, through project engineer,
for right-of-entry permit in order to conduct survey on owner's
land.

Obtain topography at the middle marker and outer marker/COMLO
facilities. Refer to drawings D-6054~7, and D-6054-8 for the

required plot sizes.

Obtain construction data for full right-of-way width (30 ft.)
of access roads.

Locate and indicate a clearly defined bench mark for each
facility.

Identify obstructions to marker beacon restrictive zone, and
determine clearing requirements.

Field stake center of antenna locatioms.

Obtain property description by metes and bounds.

Coordinate power requirements with power company; power re-
quirements for middle marker are 120/240 V ac, 3-wire, 19,

5 kVA; power requirements for outer marker/COMLO are 120/240 V
ac, 3-wire, 1§, 10 kVA.

Control requirements:

(a) middle marker: None.

(b) outer marker/comlo: 1 pr. to ATCT.

4, ENGINEERING REPORT AND DRAWINGS. Complete the attached ILS Project Data

Checklist and prepare a site survey report indicating the proposed faci-
lity locations and construction requirements. Prepare vicinity drawings
and plot plans for each facility location.

5. COORDINATION. Prior to beginning field survey Work .establish liaison |}
j with sector office and airport managément. Coordinéte ‘work efforts with}
the projeet engigggg du;igg the site survey, inygs:igag;gggandlgrior to |
leaving the field. ' . ;

Page 4
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APPENDIX 7, SAMPLE SITE SURVEY REPORT

SITE SURVEY REPORT
ROANOKE COUNTY ATRPORT

SALEM, VIRGINIA

CATEGORY I INSTRUMENT LANDING SYSTEM

1"" RUNWAY 34

PREPARED BY:

FEDERAL AVIATION ADMINISTRATION
CONTENENTAL REGION
ACN-440

This Document is a Context and Format Sample Only
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INTRODUCTION.

1.0

2.0

GENERAL.

1.1 This report concerns the proposed ILS installation at
Roanoke County Airport, Salem, Virginia, which will serve
vy 34.

1.2 The airport is located approximately 3.0 miles south-
westerly from Salem, Virginia.

1.3  The airport is owned by Roanoke County, Virginia, and is
operated under the jurisdiction of the Roanoke County
Airport Commission.

AGENCTIES AND PERSONNEL.

2.1 FAA Facilities

a. Mr. John Smith, Sector Manager
Phone: (800) 765-6538

b. Control Tower
Mr. Fred Williams, Tower Chief
Phone: (800) 765-6543

¢. Mr. Tom Davis, FAA Technician
Phone: (800) 765-4954

d. Mr. William Martin, ADO Chief
Phone: (800) 765-4849

2.2 Sponsor

Roanoke County Airport Commission
2250 Patterson St.
Salem, Virginia 12345

Mr. William Underwood, Airport Manager
Phone: (800) 761-2200

2.3 Airport Engineering Consultant

Harper and Rose, Inc.
65 Congress St.
Salem, Virginia 12345

(Prepared Master Plan)
Phone: (800) 765-1234

Page 3



6750.36" 11/25/77
Appendix 7

2.4 Utilities

a. Virginia Electric Co.
3584 Parkwood Drive
Salem, Virginia 12345

Mr. Steve Halpern
Service Representative
Phone: (800) 765-6756

b. Inter Mountain Telephone Co.
64 E. Main St.
Salem, Virginia 12345

Mr. Ralph Delpero
Field Engineer
Phone: (800) 765-8000

3.0 INSURANCE.

The limits of 1iability insurance for construction and installa-
tions contractors working on the Roanoke County Airport are $2,000,000/
$3,000,000.

IT. DISCUSSION.

1.0 AIR TRAFFIC. .

1.1 There are presently 3 published approach plates for Roanoke
County Airport. These plates include ILS rwy 16, NDB rwy
16, VOR rwy 10.

1.2 There were approximately 5100 operations during the month
of November 1975. Columbia and Commuter Airlines are the
two major commercial carriers at Roanoke County Airport.

2.0 REFERENCE DATA.

2.1 Airport Plan

a. Airport Layout Plan
Roanoke County Airport
ILS NW-SE RWY

b. ILS NW-SE RWY
General Plan

Page 4
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2.2 Obstruction Chart

a. 0OC 001 Obstruction Chart
Roanoke County Airport
Field Survey September 1973

2.3 :Iopnggphicfﬁaps

’ a. USGS Abington, Va.
i b. USGS Blacksburg, Va.
c. USGS Cromwell, Va.

2.4 FAA Approach Plate

a. AL-20 (FAA)
1. ILS RWY 16
2, NDB RWY 16
3. VOR RWY 16

2.5 Local Maps and Deeds

a. Assessment Plate 141-A
Town of Blacksburg, Va.

b. Assessment Plate 130
Town of Abington, Va.

c. Chamber of Commerce Area Map
Salem, Virginia

3.0 LOCALIZER.

3.1 A Mark Id 1l4-Element Traveling Wave Localizer Antenna is
recommended for installation on the rwy 16/34 centerline
extended 665 feet from the threshold of rwy 16. The loca-
tion places the localizer in the rwy 16 ALS system between
the light bar located 600 feet from the rwy 16 threshold
and the light bar located 700 feet away. A 3~foot platform
will be required in order to provide line of sight between
the localizer antenna elements and the 55~foot threshold
crossing height.

3.2 The recommended localizer location is 665 feet from the
stop end of rwy 34 at Station - (73+00). This location
situates the antenna in the rwy 16 light lane. The coor-
dinates of the recommended antenna position are:

Page‘S
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3.3

3.4

3.5

3.6

11/25/77

Latitude: 40° 11' 52.34" N
Longitude: 750 10' 30.44" W

The ground elevation at the localizer antenna is 430.8 feet
msl. The elevation of the rwy 16 threshold and the top of
the rwy 16 ALS system is 439.5 feet msl. A platform height
of 3.0 feet will place the localizer antenna at 440.3 feet
msl. The elevation of the 50:1 approach surface at station
~-(73+00) is 448.8 feet msl. The adjacent ALS light bar is |
set at an angle of 5.7° and the elevation of the beam at
the localizer point, station -(73+00), is 446.0 feet msl.

Locating the localizer antenna closer to the runway was

also examined. Unsuitable soil for construction prevents
the localizer from being located at a closer distance. The
ALS light bars in this area have special foundations. Posi-
tioning the antenna at a further distance from the runway
would require a high platform to be constructed because of
the manner in which the terrain drops off.

The derogating sources at this localizer site are the ALS
light bars and the Virginia Air National Guard hangar
located approximately 1100 feet away on a line bearing 45°
to the right of the front course centerline.

It is recommended that the electronic equipment shelter be
located 250 feet from the centerline of the antenna on a
line bearing 92.5° counterclockwise from the front course.

A gravel access road 10 feet wide and approximately 130 feet
in length will be required from the rerouted ALS access road
to the localizer equipment shelter. In addition, it will be
necessary to reroute approximately 315 linear feet of the
existing ALS access road in order that the road will clear
the antenna. The construction (cross section and profile)
and finished elevation of the relocated road should be the
same as the existing road. This relocation is indicated on
the Localizer Vicinity Sketch, Drawing CN-D-0003. A 3-inch
gravel or crushed rock cover should be placed on the area
under and around the shelter.

The primary power source for the localizer is from the
Virginia Electric Co. pole number 72 located to the south
side of Thompson Road. This is the closest power source
available. Virginia Electf#ic will provide a step-down
transformer on their pole number 72 and provide 120/240 V
ac, single-phase, 3 wire 15 kVA power. An FAA meter pole
will be required 10 feet from the power company pole. From
the FAA terminal pole to the localizer equipment shelter
approximately 675 feet of 3/C, #1/0 600V armored cable will
be required.
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An alternate power cable routing would be from the rwy 16 ALS
substation. This would require a cable run of greater than
1300 feet with transformers at both ends.

It is proposed that control and monitoring be maintained by
multiconductor cable to the control tower. A 26 pair, #19
armored control cable exists between the equipment building
at the ALS substation and the control tower. According to
Mr. Tom Davis, FAA maintenance technician, there should be
ten (10) spare control pairs available at the ALS substation.
It is recommended that a 6~pair shielded #19 cable be buried
from the ALS equipment building to the localizer shelter.

The localizer site will lie entirely on the property of Roanoke
County Airport. Perimeter fencing currently exists along the
airport boundary lines. Therefore, no special security re-
quirements will be required at the localizer site.

Examination of the area reveals no subsurface rock formations
or outcrop that would affect construction. The airport en-—
gineer indicated that soil conditions in this area are favor-
able, and no difficulty should be encountered during construc-
tion. He stated that the area consists of fill and that
regular trenching methods can be employed.

An antenna platform with a top elevation of 433.8 feet msl
should be constructed for mounting the localizer antenna.
Foundations should be designed for a frost depth of 5 feet.
Other site preparation will be limited to leveling of the
shelter area and minor grading to divert water away from the
foundation slabs.

There is no planned construction that would affect the per-
formance of the localizer site. »

The environmental factors at the localizer site have been
considered. Construction should be limited to the removal of
ground cover weeds and grass. No adverse effects on the
ground water are anticipated. The project should provide for
appropriate environmental safeguards during construction and
adherence to state-and local requirements as to air, water,
and dust.

GLIDE SLOPE.

It is proposed that a null reference glide slope facility be
installed to serve rwy 34. Extensive site preparation has
been accomplished under the ADAP program for this project.
The existing grading plan can be found on the glide slope
vicinity sketch Drawing CN-D-0004. Smooth terrain exists
forward of the glide slope antenna for 1300 feet. Obstruction

Page 7
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and traffic considerations prevent placing the proposed
glide slope antenna on the opposite side of rwy 34.

A glide slope angle of 3° and a threshold crossing height
of 55 feet is recommended.

The glide slope facility antenna will be located 310 feet
left (westerly side) of the rwy34 centerline and 1300 feet
inbound (opposite station -(13+00), from the rwy 34 thres-
hold. The coordinates of the antenna position are:

Latitude: 40° 10' 55.00" N
Longitude: 75° 10' 09.01" W

The ground elevation at the antenna location is 459.5 feet
msl. The elevation of the rwy 34 centerline at station
~(13+00) is 462.5 feet msl.

The average runway centerline slope near the rwy 34 thres-
hold end is +1.0%. Using equation 3-5 of Order 6750.16A
(chapter 3, paragraph 28e(5)(d)), the longitudinal distance
(d) which is the distance behind the runway threshold at
which the glide slope should be located was computed as
follows:

TCH _ 55
tan 6 - (8) tan 32 - (.01)

= 1300 feet

Using this distance, the required elevation difference at d
is determined to be:

e = TCH - d tan 8 = 55 - 1300 (0.05241) = 13.1 feet

From survey data of the runway the actual elevation differ-
ence is 13.00 feet and hence a distance of 1300 feet is
recommended. S

The lateral distance of 310 feet was chosen in order to
accommodate the glide slope mast height and to provide
adequate separation between the glide slope and the rwy 34
centerline. For a lateral distance of 310 feet, the allow-
able mast height is 37 feet. In addition there is a differ-
ence in elevation between the rwy 34 centerline at Station
-(13+00) and proposed glide slope site after grading of

3 feet, thus a maximum mast height of 40 feet is allowable.

Since the lateral terrain is uniformally graded, conforming
to the minimum grading criteria, correction for the lateral
slope is not required. (Order 6750.16A, chap. 3, para.
28e(6) (a)).
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The terrain directly in front of the glide slope site has
a positive longitudinal slope of 1.0%. When the glide
slope antenna is installed, it will be necessary to adjust
the antenna element for 2.4° in order to correct for this
positive slope.

Based on tabulated data found in ''Installation Instructions
for Category I and Category II ILS Glide Slopes" 6750.6B,
t'able 2, chap. 2, paragraph 10, a 2.4° glide angle requires
an upper antenna height of 35.3 feet. The additional 2
feet required in order to accommodate the obstruction
lights will yield a total height of 37.3 feet,which is be-
low the maximum allowable mast height.

Derogations can be expected in the form of changes in the
path length and relative phase of the ground-reflected
signal because of the terrain irregularities in front of
the glide slope antenna at a distance in excess of 1300
feet. It is not economically feasible to grade further

. than the 1300 foot distance forward of the glide slope

antenna.

The glide slope equipment shelter and a 15 kVA transformer
pad should be located as shown by the Glide Slope Plot Plan
Drawing CN-D-0005. A 21 feet x 32 feet area (exclusive of
the paved access roadway and turnaround parking area) under
and around the equipment shelter should be covered with 3
inches of gravel or crushed stone. The maximum size of the
gravel or crushed stone should be 3/4 inches.

A 10-feet wide access road 244 feet in length and a 20~feet
wide turn/around parking area will be required. The center-
line of the roadway begins at the west edge of the Iwy 34
pavement at the point opposite Station <(13+42), 1342 feet
from the rwy 34 threshold,. and extends perpendicularly from
the rwy 16 edge a distance of 290 feet. Three, 3=inch

.diameter, 20-feet long split cable ducts will be required

where the propeséd access roadway will cross over existing
cables. The location of these cable ducts is shown on
Drawing CN=D-0005.

It is recommended that power for the glide slope equipment
be taken from the existing FAA 2/C #10,5000V power cable
using a "T" splice connection. From the "T" splice connec-
tion, it is recommended that 200 feet of 2/C #10, 5 kV, DEB
cable be trenched to a 15 kVA transformer. Approximately
200 feet of trenching will be required. Hand digging is
required to locate the existing cables. Other potential
power sources are available on the east side of Twy 16/34.
The disadvantages of this approach include excessive cable
runs and the unavailability of cable ducts.
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4.7 Control and monitoring of the glide slope facility will be
required. A telephone cable extends from the terminal build-
ing to the rwy 16 localizer equipment shelter. Mr. Ralph
Delpero of the Inter Mountain Telephone (IMT) Company indi-
cated that 3 spare pairs of Number 22 cable are available in
this line. The telephone company will install the required
splice and cable in a trench layed open by the contractor to
the proposed glide slope equipment shelter. The telephone
company requires at least two months advance notice prior to
installation. The required service should be ordered through:

Mr. Ralph Delpero

Field Engineering

Inter Mountain Telephone Co.
64 E. Main St.

Salem, Virginia

Phone: (800) 765-8000

4.8 The proposed glide slope facility is within the airport
boundaries and does not require fencing.

4.9 Examination of the site and the previous work in the area of
the airport indicates no hidden or outcrop rock that would
effect the construction or trenching.

4.10 There are no known construction plans that would affect the
operation of the proposed glide slope.

4.11  Approach surface penetrations are shown on OC 001. The 50:1
final approach surface to rwy 34 is clear of obstructions.

4.12 The environmental factors at the glide slope site have been
considered. Construction should be limited to the removal of
ground cover weeds and grass. No adverse effects on the
ground water are anticipated. The project should provide for
appropriate environmental safeguards during construction and
adherence to state and local requirements as to air, water,
and dust.

5.0 MIDDLE MARKER.

5.1 The recommended middle marker location is 2800 ft. from the
rwy 34 threshold with the antenna located directly on the
runway centerline extended. This location offers a decision
height of 191.7 feet. (This is also the height above the
touchdown zone). The coordinates of the middle marker loca-
tion are: ’

Latitude: 402 10' 18.53"N
Longitude: 75 09' 45.67" W




11/25/77

5.2

5.3

v

i
i

5.4

5.5

6750.36
Appendix 7

The proposed middle marker is located in the right of way of
Virginia State Route 100 (Willock Road). Mr. Thomas Jackson
of the Virginia Department of Transportation was contacted
regarding the availability of the site. Lease arrangements
should be made through:

Mr. Thomas Jackson

Right of Way Office

Virginia Department of Transportation
Roanoke, Virginia

Phone: (800) 761-6432

The possibility of locating the middle marker on airport
property was also investigated. The airport property line
is approximately 200 ft. to the north of the proposed site.
This area is less desirable for the following reasons.

5.2.1 There is severe terrain discontinuity in this area
with evidence of rock outcrop.

5.2.2 Since the closest available power is located on the
south side of Willock Road, electrical service would
have to be poled over or jacked under this road in
order to provide electric service to a site on air-
port property.

5.2.3 The highest decision height a site on airport
property would offer is 191.2 feet.

The environmmental factors at the middle marker have been
considered.

5.3.1 The size and location for the site were chosen so as
to occupy the least amount of land consistent with
providing proper facility performance.

5.3.2 VHF channels 2, 4, 5, 9, 11, and 13 are transmitted
in the area. The nearest home with a tv antenna is
located approximately 500 feet southeasterly from
the marker site. This is not considered a televi-
sion fringe reception area.

5.3.3 No clearing or tree removal is required for the site.
The nearest obstruction to the middle marker site is an over-
head power line approximately 25 feet high located 65 feet

to the north of the middle marker antenna.

A 10~foct wide gravel or crushed stone access road approxi-
mately 82 feet in length will be required. The centerline
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of the road will intercept Virginia State Route 100 (Willock
Road) 238 feet west of the intersection of Willock Road and
Dorsey Road. A 20~foot wide turnaround/parking area of the
same construction as the access road will be required. The
location and construction of this access road and parking
area is shown on the Middle Marker Vicinity Sketch and Plot
Plan, Drawing CN-D-0006. Before compaction of the roadway
sub-base, the top soil should be removed and disposed of as
directed by the FAA Technical Representative.

Power for the middle marker shall be obtained from a stub
meter pole to be installed 10 feet to the south of the
Virginia Electric Company pole Number 201, located on the
south side of Willock Road. From the stub meter pole, ap-
proximately 70 feet of buried power cable will be required to
the middle marker equipment shelter. The cable will be oper-
ated at 120/240 V ac, single phase.

The Virginia Electric Company will provide underground ser-
vice from their pole number 201 to the stub meter pole, along
with any high voltage connectors required. In addition V.E.C.
will furnish and install the transformer, secondary cable
from the transformer to the stub pole, and the meter.

The contractor will provide and install the stub meter pole
per detail "A" on Drawing CN-D-0006, terminate the connec-
tions at the meter socket, and provide trenching, backfill
and ducting. The contractor will extend service from the
meter to the facility.

The power requirements for this site have been discussed with
the power company and arrangements for service should be made
through:

Mr. Steve Halpern
Virginia Electric Company
Service Representative
3584 Parkwood Drive
Salem, Virginia 12345

There are no intervening underground utilities that will
conflict with power cable installation.

The location of the equipment shelter associated with the
middle marker is shown on Drawing CN-D-0006. The type of
system represented in this drawing is the Mark Id.

The marker site is located off of airport property. A class
"F" chain link fence is recommended to secure the middle
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marker. The location and length of fence required is shown
on drawing CN-P-0006.

The 18 foot x 22 foot middle marker plot should be covered
with 3 inches of gravel or crushed stone. This area em-
braces 396 square feet. The maximum size of the crushed
stone should be 3/4 inch. The vegetation must be removed
from the surface, the surface sterilized with Hyvar, and
the placed gravel or crushed stone compacted.

Remote control or monitoring of the middle marker is not
required.

Examination of the site does not reveal unusual soil con-
ditions - that would seriously impact construction. Ground
probings were made at 25-foot intervals along the proposed
cable run. Refusal was not encountered at a depth of three
feet.

OUTER MARKER/COMLO.

6.1

6.2

The outer marker/compass locator (LOM) will be located
33,700 ft. (5.55 nautical miles) from the ryy 34 threshold.
The marker antenna location is directly on the rwy 34
centerline extended.

The coordinates at the LOM site are:

Latitude: 40° 05' 35.1" N
Longitude: 75° 07' 18.0" W

This outer marker location will provide a glide slope inter-
cept altitude of 2323 feetmsl., The ground elevation at the
site is 579 feetmsl. This glide slope intercept elevation
includes 26.3 foot correction for earth curvature. The site
drawings are designed for use with a Mark Id outer marker
and a compass locator. The OM/COMLO Vicinity and Plot Plan
is shown on Drawing CN-D-0007.

The proposed OM/COMLO site is located in Norton, Virginia,
on property owned by Mr. William Agnor. The site is situa-
ted on an undeveloped cleared tract of land. No other
locations were investigated since this one offers an
optimum glide slope intercept altitude and is situated
directly on the rwy 34 centerline extended. Mr. Agnor is
agreeable to discussing lease arrangements and can be con-
tacted at:

RD #1 Norton, Virginia
Phone: (800) 761-8585

Page 13
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The envirommental factors at the OM/COMLO have been con-
sidered.

6.3.1 The size of the plot (26 feet x 26 feet) has been
selected as the minimum that' would provide a
properly performing OM/COMLO.

6.3.2 VHF television channels 2, 4, 5, 7, 9, 11, and 13
are transmitted in the area. The nearest home
with a television antenna is that of the property
owner, Mr. Agnor. It is located approximately
350 feet to the southwest of the OM/COMLO site.

The area is not a television fringe reception area.

6.3.3 No removal of trees is required.

The nearest obstruction in the vicinity of the OM/COMLO
site is an overhead telephone line approximately 30 feet
high located 90 feet west of the outer marker antenna.
Although the location of this line violates the siting
guldelines of Order 6750.16A, regional electronics engineers
indicate that the system will perform properly.

A 10 foot wide gravel or crushed stone access road approxi-
mately 71.5 feet in length will be required. The cehter-
line of the proposed road will intersect Virginia State
Route 316 at a point 412 feet east of the center of
Antietam Bridge.

A 20 foot wide turnaround/parking area of the same construc-
tion as the access road will be required. The location and
construction of this access road and parking area is shown
on the OM/COMLO Vicinity Sketch and Plot Plan, Drawing
CN-D~-0007. Before compaction of the roadway sub-base, the
top soil should be removed and disposed of as directed by
the FAA Technical Representative.

Power for the OM/COMLO facility should be obtained from a
stub meter pole to be installed on the corner of the OM/
COMLO plot, approximately 89 feet from the existing Virginia
Electric Company pole number 26 as shown on Drawing CN-D-
0007. The contractor should provide and install the stub
meter pole per detail "A" on Drawing CN-D-0006, orienting

it so that the meter can be read from outside the security
fence. '

The Virginia Electric Company will provide underground ser-
vice from pole number 26 to the stub pole, along with aay
high voltage connectors required. In addition V.E.C. will
furnish and install the transformer, secondary cable from
the transformer to the stub pole, and the meter.
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The power requirements for this site have been discussed
with the power company and arrangements for service should
be made through:

Mr. Steve Halpern
Virginia Electric Company
Service Representative
3584 Parkwood Drive
Salem, Virginia 12345

BT There are no intervening underground utilities that will
‘ conflict with power cable installation.

6.7 The location of the equipment shelter associated with the
OM/COMLO 1s shown on site construction drawing CN-D-0007.
This equipment shelter will contain the transmitters for
the outer marker and the compass locator.

6.8 The OM/COMLO site is located off of airport property. A
class "F" chain link fence is recommended to secure the
site. The location and length of fence required is showm
on drawing CN-D-0007.

6.9 The 26 foot x 26 foot OM/COMLO plot should be covered with
3 inches of gravel or crushed stone. This area embraces
‘ 676 square feet. The maximum size of the crushed stone
should be 3/4 inch. The vegetation must be removed from
the surface, the surface sterilized with Hyvar, and the
placed gravel or crushed stone compacted.

6.10 The OM/COMLO will be monitored via leased land lines from
IMT. IMT will extend a control cable from their pole
number A-49C to the OM/COMLO facility. The contractor will
provide the cable trench and the backfill.

The telephone cable requirements for this site have been
discussed with the telephone company. Arrangements for
service should be made through Mr. Delpero.

6.11 Ground probings were taken along the proposed cable route
* to the OM/COMLO shelter. Refusal was not encountered at
- a depth of three feet.

7.0 REMOTE STATUS MONITORING EQUIPMENT.

Facility Name: FAA Airport Traffic Control Tower, Roanoke County
Airport, Salem, Virginia.

_Recommended Antenna Mount Locations: Antenna should be mounted

on the control cab roof.
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Recommended Receiver Locationg: The receivers will be installed
in the existing equipment racks located in the equipment room beneath
the control cab (several "C" panels are available in the racks).

Recommended Status Indicator Unmit Location: The status indicator
should be installed in the existing console in the control cab.

Recommended Antenna/Receiver Cable Route and Approximate Length:
The antenna cable should be routed through the cab roof and floor to
existing cable racks in the equipment room. Approximately 75 feet of
cable will be required.

Recommended Receiver/Indicator Cable Route and Approximate Length:

The indicator cable should be routed from the cable racks up through the
cab floor to the indicator unit location. Approximately 50 feet of cable
will be required.

Recommended Power Source: Power is available at the equipment
racks in the equipment room at 120 V ac.

8.0 WAIVERS.
8.1 Localizer

No waivers will be required.

8.2 Glide Slope

No waivers will be required.

8.3 Middle Marker

No waivers will be required.

8.4 Quter Marker/Compass Locator

No waivers will be required.

9.0 DESIGN DRAWINGS.

Drawing No. Title
CN-D-0001 General Plan Salem Virginia, Roanoke

County Airport.

CN-D-0002 Localizer Vicinity Sketch Rwy 34 Salem
Virginia, Roanoke County Airport.
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Drawing No.
CN-D-0003

CN-D-0004

CN-D-0005

CN-D-0006

CN-D-0007
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Title

Localizer Plot Plan Rwy 34 Salem Virginia,
Roanoke County Airport.

Glide Slope Vicinity Sketch Rwy 34 Salem
Virginia, Roanoke County Airport.

Glide Slope Plot Plan Rwy 34 Salem,
Virginia, Roanoke County Airport.

Middle Marker Vicinity Sketch & Plot Plan
Rwy 34 Salem Virginia, Roanoke County
Airport.

OM/COMLO Vicinity Sketch & Plot Plan

Rwy 34 Salem Virginia, Roanoke County
Airport.
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ILS EQUIPMENT REQUIREMENTS

FIGURE 1. CATEGORY I AND IT ILS EQUIPMENT REQUIREMENTS

Equipment and Location
Requirements

1. Landing Minimums.
a. With approach

light system
installed.

b. Without approach
light system in-
stalled.

2. Localizer.

a. Location.

b. Power Require-
ments.

3. Far Field Monitor.

4. Glide Slope.

Category I Operation

Category II Operation

Operations down to a
minimum of 200 feet DH,
2400 feet RVR, and where
authorized to 1800 feet
RVR.

Operations down to a
minimum of 250 feet DH
and 3/4 mile.

1 transmitter

Zone 1, 2, or 3 (see
figure 2-6 Order
6750.16A.)

Configuration A (contin-
uous power airport (CPA)
runway); Configuration
C (non-CPA runway). SEE
NOTE 1.

Not required.

1 transmitter

Operations down to a
minimum below 200 feet
DH and 2400 feet RVR,
and to as low as 100
feet DH and 1200 feet
RVR.

Not authorized.

2 transmitters required
to commence operations.
If one transmitter fails
during Category II
weather conditions,

- operation may continue.

Zone 1 only.

Configuration A (contin-
uous power airport (CPA)
runway) : Configuration C
(non-CPA runway and/or
second Cat. II ILS on
airport). SEE NOTE 1.

Required, Category II
not authorized if
failure occurs.

2 transmitters, required
to commence operations
(same as localizer
above).
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Equipment and Location
Requirements

(Glide Slope Con't)
a. Location,.

(1) Longi-~-
tudinal.

(2) Lateral.
b. Power Require-
ment.
5. Near Field Monitor.

6. Inner Markers.

a. Location.

b. Power Require-
ment.

7. Middle Marker.

a. Location.

b. Power Require-
ment.

8. Outer Marker.

Page 2

Category I Operation

Function of TCH, glide
angle, and terrain.

Min. 250 feet, max.
650 feet.

Same as localizer above.

Required with all image
type systems.

Not required.

Not applicable.

Not applicable.

Required for lowest
authorized Category I
minimums.

At the DH point; +300
feet lateral; 1500 feet
longitudinal deviation
from this point per-
mitted.

Same as localizer above.

Required, but may be
substituted by radar

or other final approach
fix.

11/25/77

Category II Operation

Same as Category I.
Min. 400 feet, max.
650 feet.

Same as localizer above.
Same as Category I.
Required for operations
below 1600 feet RVR.

At the 100 feet DH
point. Within 25 feet
radius from this point
permitted without a
waiver.

Same as localizer above.
Not required for Cate-
gory II operation, but
is required if system

operated as Category I.

Not applicable.

Same as localizer above.

Same as Category I.
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' Equipment and Location

Requirements

(Outer Marker Con't)

a. Location.

b. Power Require-

ment.

9. COMLO/NDB.

a. Location.
b. Power Require-
ment.
10. DME.

a. Location.

Category I Operation

At the glide slope inter-
cept nominally &4 to 7
nautical miles from rwy
threshold; +800 feet
longitudinal and lateral
deviation permitted.
Consult Flight Standards
for each siting.

Same as localizer above.
Installed if operation-
ally required.
Collocated with outer
marker (COMLO). Se-
parate facility (NDB).
Same as localizer above.
Used where outer

marker site is un-

available.

At the localizer site.

6750.36
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Category II Operation

Same

Same

Same

Same

Same

Same

Same

as

as

as

as

as

as

as

Category 1.

localizer abbve.
Category I.

Category I.

localizer above.

Category I.

Category I.

NOTE 1. See Order 6030.20 for descriptions of power configurations.
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11/25/77 6750.36
‘ Appendix 9’
APPENDIX 9. PREPARATION OF PLOT DESCRIPTIONS

1. BACKGROUND INFORMATION.

a. Requirement of Description. A description of a plot of land de-
scribes the lengths and directions of the boundary lines of the plot
and provides a description of its location with respect to an iden-
tifiable point or monument that can be used for accurately re-
constructing the actual boundaries. Plot descriptions may vary
widely, depending upon the area in which the land is located, and
the antiquity of the descriptions by which the property was pre-
viously recorded. There are no absolute rules for the wording of
a legal description. The language used will vary according to the
writer. However, the description must clearly define the location
of the plot and describe its boundaries.

b. Data for Description. The description and location of land in
municipal areas, where land is valuable, are generally more precise
than those for plots of land located in rural areas. Lands recorded
in earlier times are often based on a hierarchy of previous surveys
and local land-marks, now difficult to identify. Descriptions of
plots of land located within municipal boundaries will generally
use data established by city surveys and plot subdivisions estab-
lished by real estate developers, and which have been placed in
‘ public records. Descriptions of plots of land in rural areas will
generally use data established by state plane coordinate systems,
previous land surveys described in the records of former land con-
veyances, or the township and sectional subdivisions previously
established by the U.S. General Land Office (now the Bureau of Land
Management), The areas of the U.S. divided into townships and
sections include Alaska, Florida, Alabama, Mississippi and all states
west of the Ohio and Mississippi Rivers except Texas and Hawaii.
Texas and some of the above areas use a similar land subdivision
system modified to accommodate the boundaries or the original
Spanish land grants. Other areas will use data established by
previous land surveys of governmental control surveys. Ideally, a
plot of land should be located by reference to geographical coor-
dinates or a permanent bench mark established by a govermmental
agency. Once the referemce monument has been chosen, the descrip- i
tion of a plot of land may begin at any convenient cormer, called &
the point of beginning (pob) and proceed around the boundary of the
plot, describing the direction and lengths of the boundary lines in
the order in which they otcur so as to return to the pob.

i *‘,4% S

2. SAMPLE DESCRIPTION IN RURAL AREA. The following is an example of a plot
description used in a rural area based upon data contained in previous
land records:

Page 1
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"Beginning at the northwest corner of that parcel of land owned by
Joseph James as described in Deed Book 150, page 300, records of
Columbia County, State of Missouril, said northwest corner being an
iron pin in the south corner of the intersection of State Route No.
20 and County Road No. 450, thence proceed S 30° 30' W (true) along
the easterly boundary of said County Road No. 450, a distance of
1150 ft. to the point of beginning of the following described parcel; -
thence S 59° 30' E (true), a distance of 150.0 ft; thence, S 30° 30°'
W (true) a distance of 60.0 ft.; thence N 59° 30' W (true) a distance
of 150.0 ft. to the easterly side of the said State Route No. 20;
thence N 30° 30' E (true) along the easterly side of the route a
distance of 60.0 ft. to the point of beginning, containing 0.21
acres, more or less."

3. SAMPLE DESCRIPTION IN MUNICIPAL AREA. The following description is an
example of a plot description utilizing a municipal subdivision:

"Beginning at the northwest corner of Lot 61, Evergreen Subdivision,
as recorded in Platbook No. 150. Land Records of City of Columbia,
State of Kansas, said point being the point of beginning of the
following described parcel, thence East (true) a distance of 40.0
ft.; thence, South (true) a distance of 50.0 ft.; thence, West
(true) a distance of 40.0 ft.; thence,North (true) a distance of
50.0 ft. to the point of beginning, containing 0.05 acre, more or

less." .

4. SAMPLE DESCRIPTION OF PLOT ON AIRPORT. The following description is an
example of a description for leasing a glide slope plot, referred to the
runway threshold:

"Beginning at a metal tag set on the runway centerline at the east
end of the eastwest runway, said point, being also known as the
threshold of Runwag No. 28, Columbia Municipal Airport, Columbia,
Missouri, run N 78° 30' W (true) along the centerline of said run-
way a distance of 1015.0 ft.; thence,N 11° 30' E a distance of
320.0 ft. to the point of beginning of the following described par-
cel; N 11° 30' E a distance of 50.0 ft; thence,S 78° 30' E (true) a
distance of 300.0 ft; thence,S 11° 30' W (true) a distance of 50.0
ft.; thence,N 78° 30' W (true) a distance of 300.0 ft. to the point
of beginning, containing 0.34 acre, more or less."

5. USE OF TRUE BEARINGS. The directions called out in modern plot descrip-
tions should be given in bearings referred to true north. Since most
early land survey used magnetic compasses for determining directioms,
many of the early descriptions are given in magnetic bearings. The mag-
netic declination at the time of the original survey 1s often not known.
Thus, if location accuracy is required in land surveys, the use of mag-
netic bearings should be avoided.

Page 2
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APPENDIX 10. INSTALLATION OF UTILITIES IN A HIGHWAY RIGHT-OF-WAY

GENERAL. In order to extend electrical or telephone service to an ILS
facility (especially marker beacons), it is often necessary to obtain a
work permit for construction in the right-of-way of a highway. If the
utility company does not obtain the permit, it will be necessary for the
FAA (Logistics division) to do so. In order to obtain a construction
permit, it may be necessary to submit to the department having jurisdic-
tion over the highway, a map and/or information which clearly indicates
the character, extent, and location of the work to be performed as well
as the method of performing work, such as open trench, boring, aerial,
etc.

a. Underground work refers to excavating, tunneling, boring, installing,
extending existing facilities, adding to existing conduits, and
making commercial service connections for subsurface facilities.

b. Overhead work refers to aerial or above ground installations of poles,
towers, and lines and other necessary equipment for such utilities
as telephone and electrical power. '

APPLICATION FOR PERMIT. An application for a construction permit in a

state highway right-~of-way may require the following information, which
is obtainable by the site survey engineer.

a. Type of work:

(1) Electric power.
(a) Overhead.
(b) Underground.

(2) Telephone.
(a) Overhead.
(b) Underground.

b. Location:

(1) County.

(2) Town.

(3) Highway number.

(4) Usage names of road (if any).

Page 1
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(5) Direction to nearest town or city.

(6) Topographic features (roads, curbs, sidewalks, culverts, bridges,
retaining walls).

c., Description of work:

(1) Depth of excavation with profiles (if required).
(2) Offsets from edge of pavement.

(3) Vertical clearance (if required).

(4) Length of underground cable, conduit, etc.

(5) Stations at work site.

(6) If a pavement cut is required, show length, width, and depth of
cut, and indicate method of cutting and backfilling.

(7) Mile post number and distance.

3. GENERAL. CONSTRUCTION REQUIREMENTS.

a. Overhead Construction.

(1) The minimum vertical clearance for overhead power and communi-
cation lines above the highway shall conform to the National
Electrical Code. .

(2) 1In order not to conflict with the safety, maintenance efficiency,
and appearance of the highway, ground mounted facilities should

be mounted at or as near as practical to the right-of-way line.

b. Underground Construction.

(1) Underground utility construction should conform to all appli-
cable codes, standards, and specifications.

(2) Highway crossing should be located as nearly perpendicular to
the highway alignment as practical.

Page 2
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APPENDIX 12. GLIDE SLOPE SITING CALCULATIONS

INTRODUCTION. This appendix provides information to the site survey
engineer who is tasked to locate a glide slope antemna that will pro-
vide a specified glide angle and threshold crossing height. The best

source of information relative to siting a glide slope antenna is con-
tained in Order 6750.16A, chapter 3. Sample calculations are presented

employing those methods and formulas presented in Order 6750.16A.

GLIDE SLOPE LATERAL DISTANCE FROM RUNWAY CENTERLINE. The lateral dis-

tance of the glide slope antenna from the runway centerline is governed
by Order 6750.16A, paragraph 28d. In general, the minimum allowable
distance for the glide slope antenna mast is 250 feet (400 feet for
Category II ILS) from the runway centerline. The maximum allowable
distance is 650 feet for both Category I and II ILS. Locations between

the minimum and maximum distance are based upon the height of the antenna

mast to be employed. Order 6750.16A, figure 3-16, depicts the allowable

- antenna mast height as a function of lateral distance from the runway

centerline. For example, assume a situation as depicted in figure 1 in
which a 3° glide slope angle and a lateral distance of 300 feet from the
runway centerline is proposed.

a. Determination of Antenna Height. Refer to figure 3-16 of Order
6750.16A. At the proposed lateral distance (300 feet) a maximum
allowable height of 35 feet above the runway centerline is permitted.

b. Determination of Terrain Slope. Determine the average slope of the

terrain for approximately the first 1000 feet in front of the antenna.

Assume, in this case, that the ground slopes up as shown in figure 2.
Since the difference in elevation between the glide slope site and a
point approximately 1000 feet in front of the antenna (assuming
average slope) is 1273.5 feet - 1270.3 feet = 3.5 feet. The slope
is calculated to be:

§ = == = .0035

Arctan .0035 = 0.2°

c. €Correction of Glide Angle Setting for Average Terrain Slope. Refer
to Table 1, Antenna Height for Null Reference System. Since the
ground in front of the antenna in this example slopes upward 0.2°,
it is necessary to compensate for this slope before using the table.
The desired glide angle is 3.0° and the ground slopes upward 0.2°;
therefore enter the table at 2.8°, which results in a sideband
antenna height of 30.28 feet. (If the ground had sloped downward,
the compensation would have resulted in an increased glide angle
setting).

Page 1
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FIGURE 1. EXAMPLE FOR GLIDE SLOPE LATERAL DISTANCE.

-Dbstruction
Lights

[ 2 ft. typ.

Rwy Crown El. 1274.5 ft. MSL L Carrier

l_t 300 ft.
| Sideband antenna -T—-‘
|

25.78 ft.

~N_

Bnd .Antenna

El. 1270 ft. MSL

/

Type of Configuration: Null Reference

Desired Glide Angle: 3.0°

FIGURE 2. DEE_ER_HIB_‘KTION OF GLIDE ANGLE CORRECTION FOR SLOPING TERRAIN.

Mast Centerline

Ant. Mast Gnd. El. 1270 ft. MSL
e—~—A——1300 £t
{ f
| l 1000 ft.
<., 9
T — K» L—
c, Gnd. El. 1273.5 ft. MSL
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TABLE 1. ANTENNA HEIGHTS FOR NULL REFERENCE SYSTEM
(EXTRACTED FROM TABLE 2, ORDER 6750.6)

Desired Glide Sideband Antenna

Angle Corrected Height (Ft)
1.8° 47.09
2.0° 42.38
2.2° 38.53
2.3° 36.86
2.4° 35.32
2.5° 33.91
2.6° 32.61
2.7° 31.40
2.8° 30.28
3.0° 28.26
3.2° 26.50
3.4° 24.94
3.6° 23.55
3.8° 22.32

Determination of Elevation Difference Between Antenna and Runway.
Determine the difference in elevation between the ground at the
antenna mast and the point on the runway centerline opposite the
mast by consulting as-built construction drawings of the airport.
Beware of runway overlays which may not show up in the drawings. 1If
accurate elevation information can not be obtained from available
drawings, the elevation should be determined by actual field survey
level measurements. Assume that in this example the runway center-
line elevation at the point opposite the glide slope 1is 1274.5 feet
msl, and the ground elevation at the antenna is 1270 feet msl. The
glide slope mast may not penetrate an elevation greater than the 35
feet determined in paragraph 2a plus the elevation of the runway of
1274.5 feet, the result being 1309.5 feet.

Obstruction Lights. To the 30.28' determined under step ¢, add

2 feet (typical) in order to accommodate the obstruction lights.

This places the total height of the mast at 32.28 feet or 1302.2 feet
msl,

Summary. The result of this analysis is that the mast clears the
obstruction clearance requirement by 1309.5 feet - 1302.2 feet or
7.3 feet. Where extensive grading is involved, it is important to
examine all possible locations and to site the antenna as close to
the runway centerline as permissible. This may prevent unnecessary
earthwork and allow shorter access road and cable lengths.

Page 3
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3.

GLIDE SLOPE LONGITUDINAL DISTANCE FROM RUNWAY THRESHOLD. The optimum
longitudinal distance back from the runway threshold (or displaced
threshold) is a function of the desired glide angle, TCH, runway gradient,
extent of smooth terrain in the site area and beyond threshold, and the
required obstruction clearance criteria. Detailed longitudinal distance
requirements are contained in Order 6750.16A, paragraph 28e. If the
desired longitudinal distance has not been preestablished by prior
feasibility or office studies, the site survey engineer should determine
the desired location in the field. In order to accurately predict the
TCH, the slope of the reflecting plane directly in front of the glide
slope tower and toward the threshold must be considered.

a. Glide Slope Site with Ideal Longitudinal and Lateral Terrain. In
the ideal case, in which the terrain from the runway to the antenna
site has a smooth drop-off that does not exceed 1.5%Z gradient, the
TCH should be computed from the crown of runway elevation. Figure 3
represents this case. The RPI and GPI are coincident since there is
no runway slope. Knowing the desired glide angle § and the TCH, the
longitudinal distance d can be solved for directly as shown.

b. Glide Slope Site with Irregular Terrain. The threshold crossing
height should be computed using the ground elevation at the antenna
site when the terrain drops off rapidly from runway to antenna and
when drop-off is smooth but exceeds 1.5Z gradient. Figure 4 repre-—
sents the case where the difference in elevation between the runway
and the site is taken into account when computing the TCH.

LOCATING THE GLIDE SLOPE MONITOR MAST. The exact location of the monitor

mast is not determined until after flight check; however, approximations
can be made in order to determine a probable location for construction
purposes. This will enable the site survey engineer to investigate the
site conditions where the monitor is likely to be located and to esti-
mate the length of cable run that will be required. The following
equations will provide approximate locations for monitors at null refer-
ence, sideband reference, and capture effect glide slope locatioms.

Null Reference Sideband Reference Capture Effect
D = 32X ; D = 1.082; D = 2A >
16 © 16 © 4 6

o o o

where: D = distance from glide slope antenna to monitor mast
in feet.
8 = glide slope angle in radiams.
° (1° = 0.01745 radians)
A = glide slope wavelength in feet.

Page &

2

D~ 5 A




11/25/77 6750.36
Appendix 12

FIGURE 3. TCH COMPUTED FROM CROWN OF RUNWAY ELEVATION

Antenna
RWY EL 618
Antenna
Ground El1 614 Feet MSL 400"
Cross-Section
Glide Slope
RPI+ Antenna TCH
GPI e=3°l
RWY
d 4‘“‘Threshold
d = 1000' .I
Profile
RPI Runway Point of Intercept.
GPI Ground Point of Intercept.
e Glide Angle.
d Longitudinal distance between rwy threshold and glide slope
antenna. ’

Antenna Site Computations
TCH = tan 8 x d
TCH = ,05241 x 1000 = 52,41 feet

GPI = 52.41 + .05241 = 1000 feet
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FIGURE 4. TCH COMPUTED FROM GROUND ELEVATION AT ANTENNA

RWY EL 618

Antenna
EL 614

le— 400'—

Cross<eSection

__RPI+ TCH
T 6P1 YRWY EL 618 Feet MSL
@: Antenna EL 614 Feet MSL

d = 1000’
923.68"

Profile

RPI Runway Point of Intercept.

GP1 Ground Point of Intercept.

%] Glide Angle.
d Longitudinal distance between rwy threshold and glide slope
antenna.

Antenna Site Computations
TCH = [tan 8 x d) - difference in elevation.
TCE = [05241 x 1000] - 4 = 48.41 feet.

GPI = 48.41 <+ .05241 = 923.68 feet.
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186,000 mile/second x 5280 feet/mile
(A f’t-) = 2 f (HZ) R

f(Hz) = glide slope assigned station freq. (329.15 -
335 MHz).

The offset distance from the glide slope centerline is determined by
the ILS electronic equipment installation team at the time of flight
inspection. This angle may be as much as i}Oo, as shown in figure 5.

PICAL NEAR FIELD MONITOR LAYOUT

| Monitor
Equipment l’lo' Lo . Tower

Shelter

Glide Slope
Antenna Mast

1. D = Distance from glide slope antenna to monitor antenna.

2. Monitor antenna may be offset by + a from the glide slope
centerline where a = 30 degrees maximum.
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OM FIELD SURVEY

FIGURE 1.
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APPENDIX 15.

READ INSTRUCTIONS ON REVERSE NO CARBON REQUIRED

SAMPLE PROCUREMENT REQUEST (POWER SERVICE)

~ 6750. 36
Appendix 15

pace | oF 2 PAGES

DEPARTMENT OF TRANSPORTATION

PROCUREMENT EQUEST
ROCESS APIDLY

PROCUREMENT REQUEST NO.

DATE mECEIVED

1. NAME, PHONE NUMBER, AND ROUTING SYMEBOL OF FERSON TO CONTACT

Project Engineer

3 ORIGINATING OFFICE DATA

* AF Division ACN-400

'a.D

4. ADDITIONAL INFORMATION (Sucsestod supply seurces, srcurity dets. ric. )
Virginia Electric
3584 Parkwood Drive

Salem, Virginia 12345 ATTN: Mr. Steve Halpern

. TYPK OF REQUEST (Check onv)

A. [X] new requesT

CHANGE TO
PENDING PR NO.

MODIFICATION TO
CONTRACT OR
ORDER NO.

e[

6. CONSIGNEE AND DESTINATION
FAA
Airwvay Facilities Sector

Roanoke County Airport
Salem, Virginia 12345

Mark for: RWY 34

———

7. DATE(S) REQUINED

June 1, 1976

S. APPROVALS -
APPROVING OFFICIALS ROUTING | paye [ _INTERRAL ROUTING _
(A » (< [ (=
1) AUTHORIZED REQUISITIONER 447 3
Frank Radlee, Chief ACN :
Radar-Navaids Engr. Sect 447 442
(2) ACCOUNTING uvmnamo_u OFFICER
425
® 423
) 50

. Y

ves |X] no (If*'YES., secc per. 8 of Instructions
O & o214

9. DESCRIPTION OF ITEMS OR SERVICES

e ITEM OR SERVICE (Include Specifications and Speciel Instructions)

Ay (=

QUANTITY

ESTIMATED COST
UT AMOUNT
[(4] (L]

umMIT -

() L)

Electric power service is required for the
Localizer, Runway 34, Roanoke County Airport,
Salem, Virginia

Service requested is described on the enclosed
Form, Electric Service Specifications

i

i

TOTAL ESTIMATED COST

10. ACCOUNTING DATA

 Charges: Nonrecurring
_ Recurring 601/C8500/211/2370
System Code 3131-0-101

027.0/C8047/13041234/2370

FORM DOT F 42.00.1 'um\

Page 1
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THIS DOCUMENT IS A CONTEXT AND
FORMAT SAMPLE ONLY

Department of Transportation
Federal Aviation Administration

Contract No.: 130/21856

ELECTRIC SERVICE SPECIFICATIONS

Premises to be served Roanoke County Airport, Salem, Virginia
Facility to be serviced ILS Localizer, Runway 34
Estimated Service Requirements:
Estimated maximum demand: 25 kW
Estimated monthly consumption: 7,500 ‘kWh/mo .

Point of Delivery: The point of delivery shall be FAA terminal pole as
shown on drawing CN-D-0002, Localizer Vicinity sketch.

Description of Electric Service. The electric power supplier will fur-
nish single-phase,3 wire, 60 Hertz, alternating current at 120/240
volts. o

Type of Load: Electronic Air Navigational Aid Equipment, Lighting,
Convenience OQutlets, Heating, and Air Conditioning (13,000 Btu).

Metering and Billing. Service will be measured at volts by
watt hour meter(s) and demand meter(s).

Service to be terminated as follows: Virginia Electric Co. (V.E.C.)
shall terminate service at a meter socket on the terminal
will be provided by the FAA contractor. The FAA terminal pole, loca-
tion is approximately five feet northwest of V.E.C. Pole No. 1 located
on the South Side of Thompson Rd., Salem, Va. Trenching, duct (if re-
quired), and backfill from utility pole V.E.C. No. 1 to the FAA ter-
minal pole will be provided by the FAA contractor. High voltage
conductors, transformer, and secondary cable from the transformer to
meter socket shall be provided by utility company. Secondary wiring
from the meter to the equipment shelter will be provided by the FAA
contractor. V.E.C. shall furnish and install the meter.

Page 2




11/25/77 6750.36
Appendix 16

‘ APPENDIX 16. REPORTING OF ILS DATA TO THE
NATIONAL FLIGHT DATA CENTER (NFDC)

As required by Order 7900.2, each region shall notify NFDC of the estab-
lishment of a new ILS facility 90 calendar days prior to commissioning. The
data required by NFDC is listed below and-should be available from the ILS
Project Data Checklist (Appendix 4). The type of drawing shown in figure 1
may be useful when developing the data for NFDC.

1. State -
3. Airport -

- 4. Category of operation -

5. Associated runway -

6. Approach bearing (true) -

7. Magnetic variation and date -

. 8. Engineering drawings; general plan of airport, and contour profile
of ILS runway centerline extended (3 copies).

9. Localizer.

(a) Latitude/longitude of antenna -

(b) Ground elevation of antenna array center (msl, nearest foot) -

(¢) Elevation-highest point of antenna structure -

(d) Distance from array to runway stop end -

(e) Stop end runway elevation -

(f) Runway length -

(g) Identifier -

(h) Frequency -

(1) Voice availability -

(§) Course width -

Page 1
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(k) Back course status -

(1) Restrictions -

(n) Commissioning date -~

(n) Engineering drawing (Plot plan - 3 copies) -

10. Glide Slope.

(a) Latitude/longitude of antenna - -

(b) Ground elevation of antenna (msl, nearest foot) -

(¢) Elevation-highest point on antenna tower (msl, nearest foot) -

(d) Ground elevation runway opposite antenna (msl, nearest foot) -

(e) Distance from runway centerline -

(£) Approach threshold elevation (msl, nearest foot) -

(g) Distance from runway threshold -

(h) Threshold crossing height - ‘

(1) Frequency -

(j) Glide angle (degrees and minutes) -

(k) Equipment configuration (example: single, null reference) -

" (1) Restrictions -

(m) Commissioning date -

(n) Engineering drawing (plot plan - 3 copies) -

11. Outer Marker.

(a) Latitude/longitude of antenna -

(b) Ground elevation (msl, nearest foot) -

(c) 'Dis;ance from runway threshold - (in feet and nautical miles) -~

Page 2
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. (d) Altitude GS over marker (msl, nearest foot) -

(e) Distance from runway centerline extended (feet) -

(f) Commissioning date -

i
i

(g) Engineering drawing (plot plan - 3 copies) -

,%%f

12. Middle Marker.

(2) Latitude/longitude of antenna -

(b) Ground elevation (msl,nearest foet) -

(c) Distance from runway threshold (feet) -

(d) Altitude of GS over marker (msl, nearest foot) -

(e) Distance from runway centerline extended (feet) -

(f) Commissioning date -

(g) Engineering drawing (plot plan - 3 copies) -
13. Inner Marker.

. (a) Latitude/longitude of antenna -

(b) Ground elevation (msl,nearest foot) -

(c) Distance from runway threshold (feet) -

(d) Altitude of GS over marker (msl, nearest foot) -

(e) Distance from runway centerline extended (feet) -

(f) Commissioning date -

(g) Engineering drawing (plot plan - 3 copies) -

l4. Distance Measuring Equipment.

(a) Latitude/longitude of antenna -

(b) Ground elevation at antenna (msl, nearest foot) -~

(¢) Elevation (highest point of antenna) (msl, nearest foot) -

(d) Distance from stop end of runway and centerline -

Page 3
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(e)
(£)
(g)

11/25/77

Frequency -

Commissioning date -~

Engineering drawing (plot plan - 3 copies) - may be part of
localizer plot plan -

15. Compass Locator.

(a)
(b)
(c)

(d)
(e)
(£
(8)
(h)
(1)
&)
(k)
(1)

Latitude/longitude of antenna -

Ground elevation at antenna (msl, nearest foot) -

Distance from threshold ~ (in feet and nautical miles) -

Output power -

Identifier ~

Frequency -

Voice availability -

Voice used for approach control -

Locator classification (LOM, IMM, etc.) -

Commissioning date -

Name of RBN if used as compass locator -

Engineering drawing (plot plan - 3 copies) - may be part of
outer marker plot plan -

16. Nondirectional Beacon.

Page 4

(a)
(b)
(c)
(D)
(e)
(£)
(8

Latitude/longitude of antenna -

Ground elevation at antenna (msl, nearest foot) -

Identifier -

Frequency -

Commissioning date -

Output power -

Engineering drawing (plot plan - 3 copies) -
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APPENDIX 17. TYPICAL A-95 NOTIFICATION DATA SHEET

Project Title:

Funding:

a. Federal (actual/estimated)

b. Other (specify)

Geographic Location:

a. State

b. County

€. General Location: (For example: on airport property, in section,
range, township, etc.)

Program under which project is planned: (F&E), etc.)

Proposed date of physical implementation:

Project Description: (Plain language - briefly include purpose and
benefits)

Person to contact if additional information is needed:

(Name, address and telephone number)

Construction costs
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APPENDIX 18. INSTRUMENT LANDING SYSTEM DESCRIPTION

1. GENERAL DESCRIPTION. A standard instrument landing system consists of a
localizer, glide slope, marker beacons, and, possibly, such ancillary
aids as a compass locator or a nondirectional beacon. The ILS provides
electronic signal information/guidance to properly equipped aircraft in
order to facilitate their approach and landing during adverse visibility
conditions.

a. Alignment Guidance. The signal used to align the aircraft on the
approach path is radiated by the ILS localizer facility. The pre-
ferred localizer site is on the extended centerline of the runway
beyond the stop end.

b. Descent Guidance. The signal used to control the descent path is
radiated by the ILS glide slope facility. The glide slope facility
is located to one side and in the vicinity of the touchdown zone of
the ILS runway.

c. Location Information. The ILS marker beacons are used to inform
* pilots of significant points in the approach course. An outer

marker (OM) beacon is located along the runway centerline extended
at the point where the aircraft should intercept the glide slope
signal. A middle marker (MM) is located at the point where an air-
craft reaches the decision height (DH) of a Category I ILS approach.
An inner marker (IM) is located at a point where an aircraft reaches
the decision height point of a Category II ILS approach. At the
decision height point, the pilot either completes his landing under
visual conditions or executes a missed approach if the runway is not
visible.

2. DESCRIPTION OF COMPONENTS.

a. Localizer. The localizer equipment consists of an antenna array with
its long axis arranged perpendicular to the localizer course. The
antennas receive their signal from transmitting equipment housed in
a transportable equipment shelter. The transmitter operates on one
of twenty channels within the frequency band of from 108 to 112 MHz.
The transmitter output power is variable between 20 to 200 watts
with a typical antenna gain from between 4 to 12 dB. The localizer
signals are adjusted to produce an angular width of about 700 feet
at the ILS runway threshold. The minimum usable distance is 18
nautical miles. The localizer coverage is such that at 18 nautical
miles the signal is usable within +10 degrees from the course line
at -114 dBW/m2. At 10 nautical miles, the signal is usable within
+35 degrees of the course line. The localizer course line tends to
be a straight line, which corresponds to the runway centerline. The
localizer equipment shelter is environmentally self-contained and
typically 8 feet x 12 feet or 8 feet x 16 feet in size.
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b.

Page 2

Glide Slope. The glide slope antennas are mounted on a self-support-~
ing triangular steel tower, which ranges in height from 40 to 60 feet
(depending on site conditions). The antennas receive their signal
from transmitting equipment housed in a transportable equipment
shelter. The transmitter operates on one of twenty channels within
the frequency band of from 329.15 to 335.0 MHz. The transmitter
output power varies from 4 to 14 watts. The glide slope coverage is
such as to allow satisfactory operation within a sector +8 degrees
from the centerline of the ILS glide path to a distance of 10 nau-~
tical miles. The minimum field strength within the coverage sector
is -95 dBW/m2. The ILS glide path angle is typically 3 degrees above
the horizontal so that it intersects the middle marker at about 200
feet and the outer marker at about 1400 feet above the runway eleva-
tion. The glide slope equipment shelter is environmentally self-
contained and typically 8 feet x 12 feet in size.

Marker Beacon. The transmitting antenna is typically installed on a
wood pole with the overall height of the antenna and pole typically
being 20 feet. The antenna is fed from transmitting equipment housed
either in a transportable equipment shelter located adjacent to the
antenna or in a small equipment cabinet mounted either on or at the
base of the pole. The marker beacon facility operates at 75 MHz in

a highly directional vertical plane, which has an elliptical shape in
the horizontal plane. The transmitter output power is typically 3
watts or less. The outer, middle, and inner marker equipment shelter
is environmentally self-contained and typically 6 feet x 6 feet,

7 feet x 9 feet, or 6 feet x 8 feet in size. Equipment cabinets,
where used, are typically 2.5 feet x 2 feet in size.

ILS Ancillary Aids. While they are not considered to be a specific
component of the standard ILS facility, COMLO's, NDB's, and DME's
may be installed as required.

(1) Compass lLocator (COMLO). Compass locators broadcast a low-
powered, nondirectional signal within the frequency band of
200 to 415 kHz in order to aid pilots in locating the ILS
localizer course. The COMLO antenna is normally collocated
with the outer marker beacon, with the transmitting equipment
being housed in the marker beacon equipment shelter. The COMLO
antenna is typically self-supporting and does not exceed a
height of 65 feet. 1In order to enclose the buried ground
counterpoise required by a COMLO, a plot size 100 feet x 100 feet
is normally required.

(2) Distance Measuring Equipment (DME). The DME is used instead
of the outer marker beacon when site conditions prevent the
installation of an outer marker beacon, i.e., an approach over-
water. The DME transmitting antenna is typically located 6
feet from the ILS localizer equipment shelter. The total
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height of the DME antenna and supporting mast is approximately
19 feet. The DME transmitting equipment is located within the.
localizer equipment shelter.

Nondirectional Beacon (NDB). The NDB transmits a low powered

nondirectional signal on which a pilot may "home" using auto-
matic direction finder equipment installed in the aircraft.
The NDB operates in the 200. to 415 kHz frequency range at an
output power of 25 watts. The NDB facility typically consists
of a vertical self supporting antenna system at a typical
height of 50 feet and a transmitter unit housed in an aluminum
shelter and mounted on a wooden pole.
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