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Reviszed March 20, 1970

Time . Place

April 3 - 10:00 a.m. - 5:00 p.m.
April 4 - 9:00 a.m. - 3:00 p.m.

State Bar Building

01 McAllister Street

San Francisco, California 94102
FINAL AGENDA

for meeting of

CALIFQRNIA TAW REVISTON COMMISSION

San Francisco April 3-4, 1970
1. Minutes of March 6-7 meeting (sent 3/12/70)
1A. Bemate Bills 91, 94 (amended 3/19/70); AB 126 (amended 2/19/70) discussed at
2. Administrative Matters meeting
3. 1970 Legislative Program
L. 8tudy 65.40 - Inverse Condemnation (Aircraft Noise Damage)
Presentation by Dr. Garbell, Mr. Rogers, and Special order
Mr. Clark of business
Memorandum 69-133 {sent 11/26/69)(page 14 and at 1:30 p.m.
following) on April 3
Memorandum T0-31 (to be sent)
5. Study 36.20(1) - Condemnation (The Right to Take--The Legislatively
Declared "Public Uses" Generally)
Memorandum 70-8 (sent 3/12/70)
6. Study 36.202 - Condemnation {The Declared Public Uses--Condemnation by
Special Districts)
Memorandum 70-16 (sent 3/12/70)
First Supplement to Memorandum 70-16 (sent 3/18/70)
7. B8tudy 36.203 ~ Condemnation (The Declared Public Uses--Condemnation by
Cities and Counties)
Memorandum 70-26 (to be sent)
8. Study 36.204% - Condemnation (The Declared Public Uses~~Condemnation for

State Purposes)

Memorandum T0-27 (sent 3/18/70)
First Supplement to Memorandum 70-27 (to be sent)
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Study 36.205 - Condemnation (The Declared Public Uses-=-Condemnation for

Federal Purposes)

Memorandum 70-18 (sent 3/18/70)

10. Study 36.206 - Condemnation {The Declared Public Uses--Condemnation by

11.

- 12,

13.

1k,

15.

"Private" Persons Generslly)
Memorandum 70-25 (enclosed)

Study 36.25 - Condemnation (The Declared Public Uses--Byroads)
Memorandum 70-30 (enclosed)

Study 36.21 - Condemnation (The Right to Take--The Right to Take a
Fee or Any Lesser Interest)

Memorandum 70-14 (sent 3/18/70)
Research Study (attached to Memorendum}
First Supplement to Memorandum 70-1b (to be sent)
Study 36 - Condemnation (General Status of Work on This Topic)
Memorandum 70-29 (enclosed)
Study 52.40 - Sovereign Immunity (The Collateral Source Rule)
Memorandum 70-28 (enclosed)

Study 76 - Trial Preferences

Memorandum 70-21 {sent 3/18/70)
Pentetive Recommendation (attached to Memorandum)
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MINUTES OF MEETIHG

of

CALIFORNIA 1AW REVISION COMMISSION
APRIL 3 AND 4, 1970

San Francisco 5

A meeting of the California Iaw Revision Commission was held in
San Francisco on April 3 and 4, 1970.

Present: Thomas E. Stanton, Jr., Chairman
John D. Miller, Vice Chairman
G. Bruce Gourley :
Noble K. Gregory :
Joseph T. Sneed ‘
Lewis K. Uhler

Absent: Alfred H. Song, Member of the Senate
Carlos J. Moorhead, Member of the Assembly
George H. Murphy, ex officio

Messrs. John H. DeMoully and Jack I.Horton, members of the Commis-
slon's staff, also were present.
The feollowing observers were present on April 3:

William Bitting, Hill, Farrer & Burrill

Donald L. Clark, San Diegb County Counsel

Rorval Fairman, Department of Public Works, San Francisco j
Maurice A. Garbell, Aeromsutical Consultent, San Francisco ]
David Ingram, Jr., Consultant - Appraiser
John N. Melsurin, Fill, Farrer & Burrill

E. E. MeTaggart, Calif. Department of Aeronautics

John M. Morrisson, Attorney Generals Office, Sacramento

John E. Nolan, Deputy Port Attorney, Oakland

John D. Rogers, Rogers, Vizzard & Tallett

J. Kerwin Rooney, Port Attorney, Oakland

M. N. Sherman, Department of Airports, Los Angeles

Terry C. Smith, Los Angeles County Counsel

Charles E. Spencer, Department of Public Works, los Angeles
Gerald J. Thompson, Santa Clara County Counsel

‘The following observers were present on April k:

Norval Fairman, Department of Public Works, San FPrancisco
John M. Morrison, Attorney Generals Office, Bacramento J
Terry C. Smith, Ios Angeles County Counsel i
Charles E. Spencer, Department of Public Works, los Angeles™ - ~ ’
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ADMINISTRATIVE MATTERS

Mimites
April 3 and 4, 1970

Approval of Minutes of March 6 apd 7, 1970, Meeting. The Minutes of

the March 6 and 7, 1970, meeting were approved as submitted.

Schedule for future meetings. The following schedule was adopted for

future meetings:

Date

May 8
May 9

June 5
June 6

July 10

July 11
August
September 3
September 4
September 5

October 9
October 10

November 6
November T

December 4
December 5

Time

7:00 p.m. - 10:00 p.m.
9:00 a.m. -~ 3:00 p.m.

10:00 a.m. -« 12:00 ncon
{Commission meeting)

12:00 noon - 2:00 p.m.
(Joint meeting with

representatives of San
Diego Bar Association)

2:00 p.m. - 4%:00 p.m.
( Commission meeting)

$:00 a.m, - 1:00 p.m.

No meeting (vacations)

10:00 a.m. - 5:00 p.m.
9:00 a.m. - 5:00 p.m.
9:00 a.m. - 4:00 p.m.

10:00 a.m. - 5:00 p.m.
9:00 a.m. - 4:00 p.m.
10:00 a.m. - 5:00 p.m.
3:00 a.m, - 4:00 p.m.

Place

State Bar Bullding
1230 W. Third Street
Los Angeles 90017

State Bar Bullding
601 McAllister Street
San Prancisco 94102

Bshia Motor Hotel
998 Mission Bay Drive
San Diego 92109

Place to be determined

Bahia Motor Hotel

Pahia Motor Hotel

State Bar Building
601 McAllister Street
San Francisco 94102

State Bar Building
1230 W. Third Street
Ioe Angeles 90017

State Bar Building
601 McAllister Street
San Francisco Q4102

State Bar Building
1230 ¥W. Third Street
Ios Angeles Q00LT
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Mimates
April 3 and h, 1970

Personnel. The Executive Secretary reported that he had selected
Mr. Emil Craig Smay, Note edltor of the Utah Iaw Review, to fill the staff
vacancy created by the resignation of Mr. Taylor, the Assistant Executive
Secretary.

Meeting with members of San Diego Bar Asscciation., Commissioner

Uhler was designated to work ocut the details of the program for the joint
meeting with the members of the San Diego Bar Association t0 be held on

July 10.

Regearch contracts. Sufficient money should be transferred from

salaries to research in order to finance research contracts to be made
during the 1969-70 fiscal year. The following contracts were discussed
and the decisions indicated made:

(1) Attachment, garnishment, and exemptions from execution. 'The

Commission determined that the study on attachment, garnishment, and
execution should be given a high priority and that work on a background
regearch study should be commenced as soon as possible. The Commission
directed the Executive Secretary to execute contracts with Professor
Riesenfeld and Professor Warren to provide gayment to cdver necessary
travel expenses they mst incur in conferring on the study and attending
Commission meetings to discuss the scope of the study with a view to
determining the nature of the study needed. The amount provided for
travel expenses shall not exceed $250. Such contracts should be made as
soon as possible so that the Commission can determine the scope of the
background study, the compensation to bhe paid for the study, the procedures

under vhich the study will be conducted, and so that the consultants can

-3=
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Minutes
April 3 and 4, 1970

commence work on the study as soon as possible. It is anticipated that
the consultants will meet with the Commission st 1ts May meeting if
possible.

{2) HNonprofit Corrorations. The Commission noted that the Senate

Concurrent Resolution to authorize the study of the law relating to non-
profit corporations has been approved by the Ways and Means Committee and
sent to the floor. The Commission determined that a research con-
sultant should be obtained for this study and that the compensation for
the study should be $5,000. Professor Sneed vas asked to suggest persons
suitable to prepare the background study and to determine who prepared
the New York nonprofit corporations law.

(3) Sovereign Immunity {The Collateral Scurce Rule). The Commission

considered Memorandum 70-28 and the impact of the recent Helferd v.

Southern Cal. Rapid Transit Dist. case on the scope of this study. The

Commission authorized the Executive Secretary to terminate the contract
with Professor Cole and to pay the professor $250 for his services to date.
The Commission further directed the staff to prepare a reguest for authori-
t¥y %o examine the collateral source rule generally as it applies to both

tort and contract actions. -

New topics--Interest on unliguidated claims for damsges. The Comis-

sion indicated that it believed that the subject of interest on unliqui-
dated claime for damages would be a toplc suitable for Commission study
apd that the Commission would be willing to study this topic. This view
is to be forwarded toc Mr. Elmore, special counsel to the State Bar.

1970 ILegislative Progrem. The Commission discussed the progress of its

1970 legislative program. Various amendments to bills were approved and
are set out in these Mimutes under the particular study.

wlja
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Mimutes

L5 - IvvikSE Cogpetin/ A Ti 0V April 3.amd 4, 1970

STUDY Jee—e=oNpmmmeee0N { SENATE BILL 91--ENTRY FOR SURVEY)

The Commission considered a suggestion that this bill be amended
to meke clear the extent of the right of condemnation by common carriers
on waterways to acquire terminal facilities. The Commission approved
the following amendment to Senate Bill 91:

AMENDMENT TO SENATE BILL 91
Add amendment to Section 1238 of Code of Civil Procedure to bill.

Section 1. Section 1238 of the Code of (ivil Procedure is
amended to read:

1238. Subject to the provisions of thie title, the right of
emineht domain may be exercised in behslf of the following publie
uses:

* * * * *

22, Termlnal facilities, lands, or structures for the
recelpt, transfer or delivery of passengers or property by any
common carrier operating over any public highway or waterway
in this state between fixed termini or over a regular route, or
for other terminal facilities of any such carrier.
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Minutes
April 3 and 4, 1970

STUDY 36.10 - CONDEMNATION GENERALLY

The Ccnmission considered Memorandum 70-29 and the attached compilation
of statutory preovislons dealing with eminent domain. The Commission spproved
the staff suggestion that a running compilation be maintained and tentatively
approved the comprehensive statute attached to Memorandum T0-29 with the

following chaenges or corrections:

Comprehensive Statute § 100

In the first line, "of" should read "or."

Comprehensive Statute § 107

Reviged to read:

107. "Person" includes any public entity, individual, firm,
association, orgenization, partmership, trust, corporation, or

company .

Comprehensive Statute § 108

In line 3, "municipal" was changed to "public." However, a caveat
should be added indicating that the term "public corporation” should be

reviewed further at & later time.

Comprehensive Statute § 110

Revised to resd:

110. '"Statute" means s constitutional provision or statute,
but shall not include a charter provision or ordinance.

Comprehensive Statute § 360

In line 6, the word "real" was deleted.
G-
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Minutes
April 3 and 4, 1970

BEducation Code § 1047

The introductory phrase "Subject to any limitations specifically
imposed by statute” was considered superfluous and was deleted. Conforming
changes should be made in the Comment. (The same policy decision is to apply
to similar grants of condemnation suthority.) The second parsgraph on the
second page of the Comment to Section 1047 should be revised to include a

parenthetical deseribing the import of Education Code Section 6726.

Education Code § 23151

In lines 10 through 12, the phrase "or interest therein” was deleted.

Education Code § 23619

In the next to last line of the Comment, "buildings and grounds" was

changed to "property.”

Public Utilities Code § 620

The plural "common carriers" was changed to the singular with appropriate

conforming changes.
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Minutes
April 3 and 4, 1970

STUDY 36.20{(1) - CONDEMNATION (THE RIGHT T(O TAKE--THE
LEGISIATIVELY DECLARED "PUBLIC USES" GENERALLY)

The Commission considered Memorandum T0O-8 and the staff recommendstions
contained therein pertaining to the right to take. The Commission
tentatively determined that Government Code Section 184, Civil Code Section
1001, end Code of Civil Procedure Section 1238 and related sections that
declare particular uses to be public uses should be repealed, However, asny
provisions of Section 1238 and related sections that clarify the extent of
the right to take should be recodified in the appropriate place and & genersl
policy to codify existing law with regard to the right to take was adopted.

(:: Section 300 should be sdded to the Comprehensive Statute to provide as

follows:

§ 300. Eminent domain may be exerciged only where authorized by statute

300. The power of eminent domain may be exercised to acquire
property for a public use only by a perscn authorized by statute to
exercise the power of eminent domain to acquire such property for
that use.
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Minutes
April 3 and 4, 1970

STUDY 36.2% - CONDEMNATION {THE RIGHT TO TAKE--THE RIGHT TO
TAKE A FEE OR ANY LESSER INTEREST)

The Commission considered Memorandum T0-14 and the attached background
gtudy. The Commission tentatively approved for inclusion in the comprehensive

compilation the following sections:

§ 101. Property

101. "Property" includes real and personal property and any
right or interest therein and, by way of illustretion and not by
way of limitation, includes rights of any nature in water,
subsurface rights, airspace rights, flowage or flooding easementis,
aircraft noise or operation easements, rights to limit the use or
development of property, public utility franchises, and franchises
to collect tolls on a bridge or highway.

Comment. Section 101 1s intended to provide the broadest possible
definition of property and to include any type of interest in property
that mey be reguired for public use. It is expected that this defini-
tion will be improved as the Commission's work on condemnstion law
progresses.

$ 102. Nomprofit college

102. "Nonprofit college" means an educational institution
that is authorized to exercise the power of eminent domain under
Section 30051 of the Education Code.

Comment. Section 30051 is a new section to be added to the Educa-
tion Code in the legislation relating to the right to take.

§ 350. Right to acquire a fee or any lesser interest

350. ZExcept to the extent limited by statute, & public entity,
public utility, or nonprofit college that is authorized to acquire
property for a particular use by eminent domain may exercise the
power of eminent domain to acquire the fee or such other right or
interest in property that is necessary for that use.

Q-
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April 3 and k&, 1970

Comment. Section 350 supersedes Section 1239 of the Code of
Civil Procedure insofar as that section specified the type of
interest--whether a fee or lesser interest--that might be scquired
by eminent domain.

Secticn 350 generally codifies the former law that permitted
a public entity to take whatever interest it determined to be
necessary. See Code Civ. Proc. § 1239(k)(local public entities).
However, under former law, most privately owned public utilities
were permitted to acguire only an easement unless the taking was
for "permasnent buildings.” See Code Clv. Proc. § 1239(1).

"Property"” is broadly defined in Section 101 of the Compre-
hensive Statute to include the fee or any interest or right in
property.

Note. Only the interest that is necessary for a particular
use may be taken. The decision of what Interest is necessary and
the procedures for meking such decision and the related decisions
concerning the issues of "necessity” are a separate subject.

-10-
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Minutes
April 3 and 4, 1970

STUDY 36.25 - CONDEMNATICN (THE DECIARED PUBLIC USES--BYRCQADS)

The Commission considered Memorandum T0-30, the attached Tentative
Recommendation (revised 3/19/70), and the background study. Section 4120.1,
to be added to the Streete and Highways Code (page 14 of the Tentative
Recommendation), was revised to provide that a property owner's regquest for
a byroad 1s not to be denied without a public hearing. The Comment to this
section was revised to indicate that the board of supervisors, in reviewing
such request, should consider the necessity for the improvement to provide
access and the relative hardship to the party against whom the easement is

established and the one seeking the improvement.

-11-
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April 3 and 4, 1970

STUDY 36.202 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION BY SPECIAL DISTRICTS)

The Commission considered Memorandum T0-16, Tables I, II, and IIA
attached thereto, and the First Supplement to Memorandum 70-16. The
Commission approved the staff recommendations to amend Health and Safety
Code Section 8%61 and to add Section 13070.1 to the Public Resources Code
in the form set forth in the First Supplement to Memorandum 70-16. The
Commission directed the staff to review Memorandum 70-16 and to identify
those special distriets whieh might possibly be affected by the repeal of
Code of Civil Procedure Section 1238, and, when the tentative recommendation
relating to the right to take is distributed, to direct attention to this

aspect of the recammendation.
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April 3 and 4, 1970

STUDY 36.203 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION RY CITIES AND COUNTIES)
The Commission considered Memorandum TC-26 and spproved the staff
recommendations to add Sections 25350.5 and 37350.5 to the Government Code
in the form set forth in the exhibits to the Memorandum subject to the

deletion of the introductory phrase in each section.
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April 3 and L, 1970

STUDY 36.204 - CONDEMNATICN (THE DECLARED PUBLIC USES--
CONDEMNATION FCR STATE PURPOSES)

The Commission considered Memorandum T0-27 and the First Supplement to
Memorandum 70-27. The staff was directed to contact the Department of
General Services and request their review of the statutes authorizing
condemnation for state purposes to determine what, if any, changes are
needed to reflect current practices and provide desirable procedures for
that Department. The Commission tentatively approved the Comment to the

repeal of subdivision 2 of Section 1238 of the Code of Civil Procedure.

=14~
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April 3 and 4, 1970

STUDY 36.205 - CCNDEMWATION (THE DECLARED PUBLIC USES--
CONDEMNATION FOR FEDERAL PURPCSES)
The Commission considered Memorandum T0-18 and tentatively approved
the Comment to the repeal of subdivision 1 of Section 1238 of the Code of

{ivil Procedure.

)
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Minutes
April 3 and 4, 1970

STUDY 36.206 - CONDEMMATION (THE DECIARED PUBLIC USES--
CONDEMNATION BY "PRIVATE" PERSONS GENERALLY )

The Commission considered Memorandum T0-25 and the attached background
materials. The Commission directed the staff to contact Mr. Wallace 3. Myers,
the attorney of record for Melchior Linggi, and attempt to discover the
complete factual background and eventual outcome of the 555551 case, The
Commissibn tentatively determined that no "private" person should have
condemnation authority for a purpose other than to make sewer connections
and deferred 1ts decision whether even such limited suthority should exist,
However, the Commlssion directed the staff to prepsre for future consideration
an appropriate section recodifying the substance of Section 1238.3 of the
Code of Civil Procedure, which provides condemnation authority for nonprofit

hospltals.

-16-
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April 3 and 4, 1970

STUDY 39 - ATTACHMENT, GARNISHMENT, AND EXEMFTIONS FROM EXECUTION
The Commission determined that the study on attachment, garnishment,

and execution should be given a high priority and that work on & back-
ground research study should be commenced as sooh as possible. The Com-
mission directed the Executive Secretary to execute contracts with Pro-
feszor Riesenfeld and Professor Warren to provide payment to cover neces-
sary travel expenses they must incur in conferring .onm the study and
attending Commission meetings to discuss the scope of the study with a
view to determining the nature of the study needed. The amount provided
for travel expenses shall not exceed $250. Such contracts should be made

as soon as possible so that the Commission can determine the scope of the

background study, the compensation to be paid for the study, the procedures

under which the study will be conducted, and so that the comsultants can
commence work on the study as soon as possible. It is anticipated that
the consultants will meet with the Commission at its May meeting if

possitle.

-17-
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Minutes
April 3 and 4, 1970

STUDY 52 - SOVEREIGN IMMUNITY (SENATE BILL 94)

The Commnlssion discussed the plan or design immuanity provision of
Sepate Bill 94, After considersble discussion, the Cormission approved
the following amendment to the bill and revised Comment to the plan or
design immnity provision of the bill:

Amendment: On page 3, lirne 12, of the printed bill as amended in
the Senate March 19, insert a period after "property" and
delete "or the condition had become" in line 12 and all of
lines 13, 14, 15, and 16.

Bevised Comment:

Comment. Section 830.6 has been amended to modify the holding
in Cabell v. State, 67 Cal.2d 150, 430 P.2d 34, 60 Cal. Rptr. 476
(1967). Under Cabell, the "plan or design immnity" provided by
Section 830.6 allows a public entity to permit the continued exist-
ence or operation of an improvement merely because there wvas some
Justification for its plan or design at the time it was origlnally
approved even though subsequent to the construction of the improve-
ment a condition arises that results in the property's being in a
dangerous condition. Such a condition might arise, for example, by
an increase in the mumber of persons using the improvement, by a

change in the nature of the use made of the improvement, or by a
change in the conditions in the general area of the improvement.

Subdivision (b), of course, operates only in cases where the
immunity conferred by subdivision {a) otherwise would preclude re-
covery. If the action is not one to recover "for an injury caused by
the plan or design" of a public improvement, if the plan or design
d4id not receive discretionary approval (see, e.g., Johnston v. County
of Yolo, 274 Adv. Cal. App. 51, 79 Cal. Rptr. 33 (1969)), or if there
is no substantial evidence to support the reasonableness of the plan~
ning decision (see subdivision (a)), the additional factors mentioned
in subdivision {(b) need not be considered by the court. However, if
the trial judge determines that subdivision (a) would apply to the
case, he mst also determine whether the factors mentioned in sub-
division (b) have been established. The immunity is not overcome
unless the trial judge is persuaded by a preponderance of the evi-
dence that a "dangerous condition" existed at the time of the
acclident in question. Thus, he mist be persuaded that the condition
created "a substantial {as distinguished from & minor, trivial or
insignificant) risk of injury when such property or adjacent proper-
ty is used with due care in a menner in wvhich it is reasomably fore-
seeable that it will be used." See Section 830(a). Similarly, he

-18-
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rmst be persuaded by a preponderance of the evidence that the
defendant public entity had knowledge of the dangerouse condition
for a sufficient pericd of time to take remedial measures and that
action or lpaction of the public entlty was unreasonable.

Subdivision (d) has been added to permit the court or any
party to the action to require that the issue . presented when the
special defense provided by this sectlon is pleaded be tried sepa-
rately and prior to the trial of any other . issues in the case.
If the factors specified in subdivision (b} are established to the
satisfaction of the court, neither Section 830.6 nor the determina-
tions made by the court pursuant to either subdivision of this sec-
tion have any further hearing in the case. Specifically, elimination
of the plan or design immunity by operation of subdivision {b) does
not relieve the plaintiff of the bhasic evidentiary burden of proving
to the satisfaction of the trier of fact that the several conditions
necessary to establish liability=--including the fact that the proper-
ty vas in a dangerous condition--existed. Nor does it preclude the
public entity from establishing (under Section 835.4) the immunizing
reasonableness of its action or inaction (see Cabell v. State, sugra)
or affect any cther Iimmmunity or defense that might be avallable to
the public entity under the circumstances of the particular case.

-19-
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STUDY 52 - SOVEREIGN IMMUNITY (ASSEMBLY BILL 126)
The Commission approved amending AB 126 to make its operative date
Janmuary 1, 1970, and to make various provisions of the bill not appli-

cable to claims presented prior to that date.

-20-
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April 3 and 4, 1970

STUDY 52.4C - SOVEREIGN IMMUNITY (THE COLLATERAL SOURCE RUIE)
The Commission considered Memorandum 70-28 and the impact of the

recent Helfend v. Southern Cal. Repid Transit Dist. case on the scope

of this study. The Commission authorized the Executive Secretary to
terminate the contract with Professor Cole and to pay the professor $250
for his services to date. The Commission further directed the staff to
prepare a reguest for authority to examine the collateral source rule
generally as it applies to both tort and contract actions invelving both

private and public parties.

<21«
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STUDY 60 - REPRESENTATIONS AS TO CREDIT OF THIRD PERSON
The Commission considered a suggestion of the Executive Secretary
that the proposed legislation be revised as indicated below, and after
discussing the suggestion, the revision set cut below was approved.

Section 1. Section 1974 of the Code of Civil Procedure
is smended to read:

1974. No persem-is-31iable evidence is admissible to
charge a person upon a representation as to the credit of
a third person, unless such representation, or some memo-
randum thereof, be in writing, and either subsecribed by or
in the handwriting of the party to be keld-iiebie charged .
This section is a Statute of Frauds provision and is to be
applied in a mamner that is consistent with the manner in
which subdivision 2 of Section 1624 of the Civil Code is

applied.

Comment. Section 1974 is amended to make clear that it is a
Statute of Frauds provision and is to be applied as such., The
amendment revises the first sentence so that it reads the same as
it read prior to its amendment in 1965. This will make clear that
the section is a rule of evidence, not a substantive provision.

See Bank of America v. Butchinson, 212 Cal. App.2d 142, 27 Cal.
Rptr. 787 (1963). The second sentence is added to make clear that
the section is to be interpreted in a manner consistent with the
"suretyship" clause of the Statute of Frauds which regquires a writ-
ing to charge a person with a "special promise to answer for the
debt, default, or miscarriage of another." The most significant
effect of the second sentence is to make constructions of the gen-
eral Statute of Frauds applicable in cases where the representation
is made under circumstaunces vhere there is an estoppel to assert
the Statute of Frauds, where a fiduciary acting in a confidential
relatlonship to his prineipal and owing him a duty to deal honestly
with him nevertheless defrauds him, or where the defendant receives
a benefit to himself. See Momarco v. Io Grecn. 35 Cal.2d 621, 220
P.2d 737 ({1950)(estoppel); Gerhardt v. Weiss, 247 Cal. App.2d 11h,
55 Cal. Rptr. 425 (1966 }(confidential figuciary relationship);
Michael Distrib. Co. v. Tobin, 225 Cal. App.2d 655, 37 Cal. Rptr.
518 (196L)(benefit to defendant). See Civil Code Section 2794(1),
(4)(venefit to defendant). See also Sunset-Sternau Food Co. v.
Bonzi, 60 Cal.2d 834, 389 P.2d 133, 36 Cel. Rptr. 741 (106L).

22
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April 3 and 4, 1970

STUDY 65.40 - INVERSE CONDEMNATICON {ATRCRAFT NOISE DAMAGE)

The Commission heard and considered presentations by Mr. John D. Rogers,
San Francisco attorney, and by Dr. Maurice A. Garbell, aeronautical engineer-
ing consultant, as well as helpful and enlightening commentary from the other
cbservers preseint.

The Commission determined that it would be impossible at this time to
provide satisfactory statutory standards or presumptions based on noise or
distance that would aid in the determination of liagbility for aircraft noise
damage. The changing technology for measuring noise and the tremendous number
of variables with respect to both use of the "damaged" property and aircraft
cpergtions make it both impracticable and undesirsble to fix specific statutory
criteria.

The Commission directed the staff to prepare a statutory statement that
there is a taking or damaging within the meaning of Section 14 of Artiecle I
of the California Constitution for significant--as contrasted with trivial or
de minimis-~damsge to property measured by loss of market value which is
caused by sircraft noise. With this principle in mind, the staff was further
directed to prepare a memorandum identifying the remaining issues and problems

associated with inverse liability for aireraft noise damage.

-23-



P
A )F“:L

Minutes
April 3 and h, 1970

STUDY 76 - TRIAL PREFERENCES

The Commission considered Memorsmdum 70-21 and the attached tentative
recommendation and determined that this topie should be dropped from the
Commission's agenda. The request to drop this topic should indicate that
the Commission has solicited the view of the presiding judge of the superior
court in each county and the overwhelming consensus of these judges is that
the statutory preference provislons create no significant problems of

Judicial administration.

ol



Date

April 3
April 4

June 5
June 6

July 10

July 11

August

September 3
September 4
Septenber S

October 9
October 10

November 6
Hovember 7

December b
Hovember 5

TERTATIVELY ADQPTED

SCHEDULE FOR FUTURE MEETINGS

Time

10:00 a.m., - 5:00 p.m.
9:00 a.an. - 3:00 pum
9:30 a.m. - 5:00 p.m.
9:00 a.m. - 4:00 p.m.

G:30 a.m. -~ 5
9:00 a.m. ~ 4:00 p.m.

10:00 a.m. - 12:00 noon
{Comission meeting)

12:00 noon - 2:00 p.m.
(Joint meeting with

representgtives of San
Diego Bar Association)

2:00 p.m. - 4:00 p.m.
(Commission meeting)

9:00 a.m, - 1:C0 p.m.

No meeting (vacations)

9:30 a.m. - 5:00 p.m.
Q:00 a.m., - 5:00 p.m.
9:00 a.m. - 4:00 p.m.
9:30 a.m. - 5:00 p.m
9:00 a.m. - 4:00 p.m
9:30 a.m. ~ 5:00 p.m.
9:00 a.m. - 4:00 p.m.
9:30 a.m. ~ 5:00 p.m.
9:00 a.m. -~ 4:00 p.m.

Place

State Bar Building
601 McAllister Street
San Francisco 94102

State Bar Building
1230 West Third Street
Los Angeles 90017

State Bar Building
601 McAllister Street
San Francisco 94102

Bahia Motor Hotel
998 Mission Bay Drive
San Diego 92109

Place to be determined

Bahia Motor Hotel

Bahia Motor Hotel

State Bar Building
601 McAllister Street
San Francisco 9h102

State Bar Bullding
1230 West Thrid Street
Los Angeles Q0017

State Bar Building
601 MeAllister Street
San Francisco 9W102

State Bar Building
1230 West Third Street
Los Angeles OQOO0LY
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1970 IMIELATIVE PMRAM—-CALEORNH LAW REVISIOH CMISSION

'-ﬁeaaurea Agpgoveﬂ by Cmnittee and Sent« to Floor 111 Second House

8CR {inva?se condemnation authorizatioﬂ
.. 8CR 3 autherity to study existing topics)
.. 8B 266 proof of foreign officlal records)

e - AR 123 rule againat perpetuities}

shasurg_’.g_‘hat H&ve Passed One House

AB 126 ( statdte of' limifations i.n actions againstapuhlie entitiea) o
‘ {hearing hy Senate Judiciary cmittee schedu].ed for March 31)

AB 171 (real pragert;r leases} '
S (hearing by Benate Judiciary c!emittee scheauled for Harch 31)

SB 91 {entry tor su.rvay, tasts, etc ) - A
_ L (not séheduleﬂ for hea.ring in Asaembl,y)

:,:j ;]SB 95 (general evidence hill} : ST o
T , (bearing by Assembly J'udiciary ccmittee scheduled for l\!arcb 30}

' SB 98 (ficti.‘h!.ous business nma) R g ‘
Sh (hearinz by Assembly Judiciary‘ cmittee seheduled for March 30)
i 88 129 {m ipda lcquitur) § B
\ : (Hearing h;r ,Asaembly Jumciary camttae scheduled for men 30)

S SGR 6 (new topie--pemita stuﬂy Qf nonproﬂt corporatim law) o
- {te 'be heazd by Hays and Mgans Com:ittee, probably on March 31]

e _Heaaurs oo Thn-d Reaaigg__;n First !jgule @
4 .‘ AB 12h (qunat-cmmty prnpewty) *':f" R
l!easures Still. in Gemittze 1n First Hpuae o

’ 7_ AB 125 (a.rbitration 1n condemnaticm cas@s)

. (Approved by Assembly Judiclary. cmittee' scheduled for he&.ring
by Afnéemhly Waya and Means Coumiittee on Msrch 31. ‘Various state
" departments have persuaded the mparenent of Pinance to oppose
_the.bill on the ground that it would substantislly increase prop-
©  erty acquisition «costs. We have mpgked the Legislative Analyst -
~and the Department’ ef Finance to review their cost anulysis of
this bill. T .

LA

88 90 (representatiens as to a'ed.it] .
(Hearing by Senate Judiclary Committee scheduled. for March 31
Bill is opposed by California Real Estate Association and California

Bankers Association )




e men

8B 92 (plan or design immunity)
{Hesring by Senate Judiciary Committee scheduled for March 31. We
are amending bill in an attempt to obtain something acceptable to
the committee.)

e . Messure 'Held" in -Ccmnittee :

SB 9’4 (general governnental Iiability recmendation)

(This bill is held in comittee because a motion to report out the
“pill failed. We need spproval of a majority of the members of the.
committee (7) before the cammittee will consider the bill again.

- The primary reason why the bill was defeated in the comnittee is
that the recommendation on the plan or design immunity was not

- accepta‘ble._ We are: attempting to work out &8 canprcmise on this

- 'bill end may be able to save it.)

1
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Measures That Have Passed One House

AB 123 (rule against perpetuities)

AB 171 (leases)

SB 95 {general evidence bill)}

SB 98 {fictitious business names)

SB 129 (res ipsa loguitur)

SB 266 (proof of foreign official records)

SCR 6 (one new topic--civil procedure was deleted by amendment in
Assembly Judiciary Committee)

SCR 7 (inverse condemnation)

SCR 8 (existing topics)

Meagures on Third Reading in First House

AR 12k (quasi-comunity property)
AB 126 (statute of limitations in actions against public entities)

SB 91 (entry for survey, tests, etc.)

Measyures Still in Comittee in First House

AB 125 (arbitration in condemnation cases){approved by Assembly Judiciary
Carmittee, to be heard by Assembly Ways and Means Committee)

5B 90 (representations as to credit)(to be heard by Senate Judiciary
Committee)

8B 92 (plan or design immunity)(to be heard by Senate Judiclary Committee)

Measzures "Held" in Coammittee

SB 94 (genersl governmental liability recommendation) (This bill is held
in committee because & motion to report cut the bill failed, A
primary reason why the bill was defeated in committee is that
the exception for the plan or design immunity includes streets
and highways. We are attempting to work out a compromise on
this bill and may be able to save it.)

.\*4 ‘
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April 3, 1970.

California Law Revision Commisgion,
School of Law -~ Stanford University,
Stanford, California 94305

Working Paper CLRC 70-2

Supplementary Information and Exhibits
To Working Paper CLRC 70-1, March 4, 1970

At a2 meeting of the California Law Revision Commission {CLRC)
held on March 6, 1970, initial suggestions were presented to arrive at techni-
cal criteria for a presumption as an aid in establishing causation of claimed
diminution in property value by noise emanating from aircraft operations.
The tourtesy extended by the CLRC to the writer in hearing and discussing
his suggestions at the afore-mentioned meeting, and a further invitation to
him by the Commission to make an additional presentation at the forthcoming
meeting on April 3, 1970, is greatly appreciated.

To facilitate an examination by the Members of the CLRC of supple-
mentary technical documentation, we take pleasure in presenting herein a
concise outline of additional information on the technical and scientific back-

‘ground which, in our opinion, could serve 28 a foundation for a statutory

presumption that should be fair, competent, useful, and reasonably immune
from successful rebuttal. The attached Exhibits provide ready reference to
pertinent documents.,

I. RUNWAY LENGTH AND DISTANCE AS PRESUMPTIVE CRITERIA.

There can be little doubt that both the runway length and the distance
from a specified reference point to a property can be measured readily and
accurately at a relatively low cost, and that presentation of evidence thereon
in court should require but a short apan of trial time by experienced and
capable counsel.

However, there are cardinal problems which must be recognized
and considered in any endeavor to fix specific values for a suggested
runway-length and distance' criterion. The writer respectfully submits
the followiag: : :
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1. Runway Length.

a. Incurrent operation, the 6,000-foot runway length suggested as a

threahold value by John D. Rogers, Esq., is in fact a conservative
"low" value of the length of runways usable for presumably noise jet
transport airplanes.

b. Developmentscurrently in the field-test stage of industrial experi-

mentation are directed toward STOL (steep take-off and landing}
operations on 4,000-foot runways. Exhibit A, comprising copies of
pages 40, 41, 43, 46, 51, and 52 of "Aviation Week and Space Technology,"
dated May 19,1969, illustrates the effort currently being pursued by.The
Boeing Company. Elsewhere, Eastern Air Lines and American Airlines
have, for some time now, carried out experimental STOL operations in
the New York Area with a four-engine Breguet turboproyp airplane under
the sponsorship of the McDonnell-Douglas Corporation.

¢. Future STOL programs currently outlined by the FAA in Exhibit B

{a portion of page 46 of "INTERAVIA Review of World Aviation,"
January 1970) and by major United States airframe manufacturers
{Exhibit A, page 43) are aiming toward runway lengths of 1,500 feet
and 500-to~ 1,000-~foot turning radii on approach and climbout.

2. Distance.

Since ‘'distance’ relates to the geometiry of a presumably typical
flight path, which flight path the writer understands is in compliance with
federal requirements and not subject to control by the airport, it would
appear necessary to establish a close and statistically significant correla-
tion between ''distance' and '"noise level' at a specified location and time.
The writer has found that such a correlation does exist, but that it is extremely
complex and may be overwhelmingly affected by other factors, such as:

a. The orientation and motion of an aircraft relative to the respective
point of cbsgervation.

b. The configuration of the terrain and man-made structures in the
vicinity of the runway and of the point of observation.

"¢, Weather conditions prevailing at the time and place of observation.

For example, properties located at a relatively short distance directly
aft of the threshold of a take~off runway (see the location marked with a triangle
on page 23 of Exhibit D} may not experience exorbitant noise level during the
initial period of a take-off roll, yet, a& related on page 24 and in Fig. 6 of
Exhibit C, intenae noise ray be experienced by such a location up to 120
seconds - from 3-4 miles away ~ after the beginning of the take-off roll, when
the departed aircraft makes a turn underneath a sharp temperature inversion
and for in front of a mountainous obstacle.
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Resuming the subject of the currently proposed STOL developments,
the greater mobility and maneuverability of STOL aircraft foreshadowed by
the FAA (Exhibit B} is expected to expand the area of noise-making potential
from a relatively narrow band centered on the runway centerline to 2 pattern
of horseshoe~shaped slices of terrain oriented at various, generically unpre-
dictable, angles to the runway centerline. Therefore, it is anticipated that
little correlation might be had in future operations between noise and distance
measured along or nermal to the runway centerline. However, distance may
remain a useful criteria for other purposes, as explained in Section Ul.

As a corellary of the foregoing considerations it is submitted that
presumptive criteria limited to runway length and distance alone would not
necessarily provide any identifiable indication of a change in the nature and
burdensomeness of aircrait operations with respect to a specified property.
This problem is mentioned here with reference to the beginning date of a
claimed worsening or lessening of a2 noise burden attributed to aircraft
operations.

II. NOISE CRITERIA.

C The exhibits attached hereto illustrate the limitations of "average"
aircraft noise surveys and forecasting methods in defining any speciiic,
actually existing, aircraft noise situation that might be the subject of an

inverse~condemnation acticn.

The exhibits and our accompanying disdussions are not intended in
any way to minimize the value of the survey and forecasting methods
employed in setting forth data for community-planning purposes, or to
criticize the technical or scientific foundations of the more recent noise-
measurement concepts and energy-summation concepts employed therein; the
same basic concepts are used by us also in the formulation of the total noise
exposure (TNE) actually measured at a specific location and at a specific time.

Exhibit D, appended hereto, which comprises the front cover, the
inside of the front cover, and pages 1, 23, and 25 of the Report "Land Use
Planning Relative to Aircraft Neise,"” by Boit Beranek & Newman, Inc.,
Qctober 1964, containg in the above-noted pages statements {which we have
underscored} defining the scope and purpose of that report.

Exhibit E, appended hereto, which comprises the title page and
pages 1-2, 3-4, 21, 27, 44, and 45, of FAA Report DS-67~10, contains
statements {(underscored by the writer for emphasis} relative to the scope
and purposes of that report, the limitations of the earlier report {Exhibit D
hereof), and the justification of the scund-pressure-level measurement
through an N-filter {(expressed in "dBN" and, more recently, in "dBD") as

C a short-cut substitute for the more accurately determined "perceived noise
level," expressed in PNAB.

Exhibit F, appended hereto, comprises the front cover page, page i,
and pages | through 5, of the court transcript of the testimony of Mr. Dwight
E. Bishop, on January 9, 1969, in the record of Civil Action No. 343860, in
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the Superior Court of the State of California, in and for the County of Alameda.
The transcript sets forth the qualifications of Mr. Bishop as an acoustical
engineer in the firm of Bolt Beranek & Newman, Inc., and identifies Exhibit 5
in that Action as a copy of the document from which pages were copied and
appended hereto as Exhibit D.

Exhibit G, appended hereto, comprises the front cover page, page i,
and pages 9 through 40 of the court transcript of the cross-examination of
Mr. Bishop in the same Action on January 16, 1969. The document on the
"CNR concept' mentioned in Exhibit G is the same document from which
pages have been abstracted and copied to form Exhibit D hereof., The "TNE"
concept mentioned in the testimony of Mr. Bishop is the same as that cutlined
in our Working Paper "CLRC 70-1", dated March 4, 1970, except that we have
now replaced the use of the quantity "A-scale decibel pius 14," desired by Mr.
Bighop, with the use of the quantity "N or D-scale decibel plus 7" as a more
representative shortcut measure for the simplified determination of the per-
ceived noise level and its duration correction {if any}), FAA document
"DS-67-10" mentioned on page 22 of Exhibit G is the document partly copied
in Exhibit E.

In order to facilitate perusal of the relatively voluminous Exhibit G,
we have set up a brief topical index for ready guidance to pertinent pages and
lines, at the beginning of Exhibit G.

Exhibit ¥ comprises a news release dated 24 December 1969,
issued by the International Civil Aviation Organization (ICAO), of which the
United States Goveraoment i8 2 member, The Chief Information Officer has
informed us, in a letter dated 11 March 1970, that the full Report of the ICAQ
Noise Meeting in Montreal, December (%69, will be available in the near
future. We have placed an order with the ICAO Distribution Unit for a copy
of that Report and shall be giad, upon its receipt, to advise the California Law
Revision Commission of its contents.

III. A DISTANCE PARAMETER FOR USE
WITH THE TNE/PNL CRITERION.

It is submitted that an ancillary distance criterion could be usefully
included in a proposed statute based on the TNE criterion to minimize the
complexity of both the establishment of evidence by plaintiffs and the verifica-
tion and possible rebuttal thereof by defendant. A hypothetical example for
congideration is a consolidated action by a pumber of individual plaintifis
against a common defendant. The problem is a presumable requirement that
overburdening of the stated TNE and PNL criteria be proved for each individ-
ual plaintiff property. The suggested solution is a statutory presumption that
if straight lines are drawn on a2 map comprising the depiction of all properties
involved in a consolidated action between all points at which an overburdening
of the TNE/PNL criterion hag occured, all properties wholly or partly covered
by the enveloping qlosed polygon be deemed to have satisfied the proposed
presumption of claimed diminution in property value by noise emanating from
aircraft operations, The following sketch is an illustration of the suggested
procedure, in which the criterial closed polygon is A-B-E-F-G-H, assuming
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that all points shown, namely, A-B-G-D-E~¥-G are monitoring points with
noise records and can be proved to have overburdened the TNE /PNL criterion
within' the legally applicable time period. TPoints X, ¥, and Z represent
properties for which no instrumental noise measurements and TNE calcula-
tions are available. In accordance with our suggestion, property X would be
deemed to have an overburdened TNE/PNL criterion. Properties Y and Z
would nét.

An 8-page brochure on a monitoring system, currently in an advanced
stage of development and recently tested at the Stuttgart International Airport
in Germany, is appended as Exhibit I. The esquipment described in the brochure
provides 2 permanent record of N-filter or A-filter noise-level readings, second
by second, and is capable of computing and printing the cumulative value of
TNE for one or more observation points.
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The foregoing comments and Exhibite are respectfully submitted to
the Commission for its consideration. We offer our renewed gratitude to the
Commisgion for its courtesy and patience in considering this unavoidably
extensive, yet necessary, reference material.

Respectfully submitted,

%&MW“ G Yot

Maurice A. Garbel
President
MAURICE A.GARBELL, INC.

Appended Exhibits:

A Excerpts from "Aviation Week and Space Technolegy".

B Excerpt from "INTERAVIA Review of World Aviation'.

C Excerpts from Garbell Report, "The Jet-Noise Problem at .
Bayside Manor and Means for Its Alleviation'.

D  Excerpts from BBN Report No.821, "Land Use Planning .
Relating to Aircraft Noise'.

E Excerpts from FAA Report DS-67-10.

F  Excerpt from record of Civil Action No. 343860, Superior
Court, State of California, County of Alameda.

G INDEX to Exhibit G.

Excerpts from record of Civil Action No.343860, Superior

Court, State of California, County of Alameda.

H News Release "Major Progress Made Towards Solution to

- Ajrcraft Noise Problemeg" by ICAOQ.

1  Hewlett-Packard Aircraft Noise Monitoring System Brochure,
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Boeing achleved short-field capability in 737 transport with modifications shown in phioto. In finat configuration, Krueger flap

was extended all the way to fuseiage. Note protrusion of engine nacelle, Incorporated as a sound reduction measure.

Aviation Week pilot report:

Boeing Modifies 737 for Operations fron

By C. M. Plattner

Seatite—Boeing Co. has demonstrated to
the airlines a short-ficld version of its
twin-engine 737 transport capable of
operating iato 4,000-ft. runways to de-
termine the demand for a jet transport
of this type.

Airline evaluation of the modified
company-owned 737-100 began in April

and was nearing completion early this
month. Representatives of 25 1.8, and
foreign carriers were invited to cvaluate
the aircraft.

The modified 737, fitled with leading-
edge boundary-layer control, high-lift
dewvices of increased power and an im-
proved braking system was flown by

L...‘._-...,.-.ﬁ.m.a_.a.-...--,.,. [P AE SRR | e ¥}

T
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thiz AvtatioN WEEK & Spact TEch-
noLoGY pilot Apr. 24,

The 737 retained the sane good han.
dling qualities as the production version
despite reduced takeoff and landing
speeds. The improvemenis in decelera-
tion on both wet and dry runways stem-
ming {rom increased braking and new

’/r,_a_:,
5

4

:

Tralling edge flaps of 737 were enlarged by increase in area of third segment. Total deflection is 50 deg., 40 deg. mid flap plus
AN Ann adrdad Asflactinm af frailine flan. Settinas ara in terms of mid flap, which is set at 40 deqg. for landing.
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loeing has used this 737 modified for shortfiald operation o demonstrate the configuration’s capability to airlings. The aircraft
can operate from 4,000 ft. runways. Modifications inglude nosewheel brakes and improved thrust reversers.

Yort Airfields

thrust reversers were especially impres-
sive.

The airline evaluation phase of the
short-field 737 development program
followed a flight research program be-
~ur last fall. Boting officials said there
was a general expression of eathusiasm
by the airlines for this first step toward
3 STOL aircrafi. -

In the next several months,” Boeing
will assess aitline reaction and the eco-
nomics of phasing the modifications
into produclion hardware. Decision on
which of the modifications will be in-
eorporated imto production hardware is
expectad before midsummer.

If the company decides to proceed
with a short-field modification package
it would be available in early 1971
Possible options are:

wOffering a short-field 737-200 for
gperation inte runways as short as 4,000
ft. Such an aircraft probably would in-
corporate the bulk of the aerodynamic
and bruking modifications tested. If
short field lengths weren't critical for
some custemers, the performance im-
provement could be translated into in-
creased payload. In operations from a
4,000-fi, strip, takeoff weight could be
increased from 85,500 to 98,500 1b
with a standard 737-200, presuming &
new Pratt & Whitney 15,500-Ih.-thrust
JT81> would be used, A 9-kt. reduction
in appeoach speed and improved brak-
ing would allow substantially greater
payicads to be landed although the pre-
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Stopping distante of short-field 737 was decreased by the addition of nosewhesl
braking, Brakes used in demonstration aircraft (above) were modified main gear
brakes of a Lockheed F-104 fighter, The braking system incorporates automatic
operation, which In one landing brough? the aircraft to a halt in 1,600 ft. from
touchdown at 2 weight of 5,850 Ib, Deceleration level was about ¥g.

Avlation ‘Week & Space Technology, May 19, 1969 _ a1



[ O U TV
priaalng o Lo ooy

C'Ly..- wiersrant
mined.

= Offering & streiched 737 und in-
corporating the Lift and braking im-
provements to obtain the same field
length performance as the present 737-
200 but with a larger payload.

a Offering as optional equipment only
selected elements of the product im-
provement package such as nose.wheel
brakes. This fragmentary approach
would be the minimum that would be
done, an official said,

Whatever the choice in terms of fu-
ture 737 developments, the reseacch has
direct application to new aircraft de-
signs & Bocing official said, These in-
clude the 767 and 751 study efforts (see
box}.

One benefit of the 737 research pro-
gram is the flight test experience in
noise reduction. Although noise reduc-
tion is pot necessarily linked 1o the
short-field aspects, the company took
advantage of the opportunity to experi-
ment with acoustic inlet treatment. The
results have not yet been analyzed, al-
though the glass fiber and metal sand-
wich materials used appeared to be ef-
fective,

The flight evaluation included basic
air work at slow-specds, stalls at differ-
ent flap settings, with and without
boundary layer control, and landings at
Paine and Boeing Ficlds. Bocing test
pilot, Raymond L. McPherson, flew in

Boeing STOL Program
Renton, Wash.~8oeing Co. is discuss-
ing with airlinzs an advanced short
takeoHf and landing STOL passenger
alrcraft, designated mode! 751, which
would be capable of operating into a
1,500-ft, field with a 150-passenger
pavioad,

The 751 design is part of a broad
ETOL  research effort headed by
Richard D. FltzSimmons, director of
product resesarch at Boeing's Com-
mercial Airplane Div. (AWAST Oct. 7,
p. 43).

The 751 wouild be powered by four
kft engines swung out from the side
of the fuselage. They would he re-
tracted Into the fusslage for cruise
flight. Two differant types of lifi
engine =&ra upder consideration—
high-bypass-ratio turbofans and turbo-
et engines with scund suppressors,

Wing-mounted powerplants would
be high-bypass-ratio turbofans in a
thrust category approximately half as
large as the 43 5001b.thrust Pratt &
Whitney JT9D powering the 747. No
such enging exists at this time, how-
ever,

The 751 is based on the 737 con-
figuration, although the fuselsge
would be stretched to accommodate
150 passengers.

3
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Engine inlet of Boeing shortfield 737 has besn modified to provide noise atterus-
tion, Changes include single ring, visible as white clrcle within inlet, which has been
treated with sound suppression matetial. In addition, the inlet has been extended
forward 2714 In, by the insertion of a constant-section plug.

the right seat as host pilot during the
1:19 min. flight originating from and
terminating at the Boeing Field flight
line.

The lzading edge slats of the Boeing-
owned 737, serial number N73700,

were fixed in the full-down position.

This resulted In a maximom placard
speed of 230 ki, The fixed leading edge
slats, had a longer chord Jength than the
standard 737 slat. Trailing edge flaps,
however, were adjustable to takeoff
setting of 5 deg. or landing approuch
setting of 40 deg.

Caiculated takeoff speeds were 14 kt.
slower than would be used in a standard
F37-200 aircraft at the same 50,0600 1b.
weight, Speeds werz, Ve and V,;, 114
ki, and V,, 119 kt., assuming boundary
layer control was working.

Boundary layer control is applied
ooly to a short section of each wing
leading edge through a 30-in. slot
inboard of the engine plyon. Air is
blown over the wing at this point to
maintain attached ajrflow at slow speed
because of a tendancy for the wing to
stall early in this area,

Alr was supplied to the slotz by the
auxiliary power unit, but in a production
configuration bath the auxiliary power
unit and engine compressors would be
used as sources,

After- rotation speed was reached on
takeoff, the nose was raised to a 20-deg.
attitude apd the twinjet lifted smoothly
from the ranway.

A climh was established to dodge

. ‘numerous clouds in the vicinity, and the

aircr_aft was leveled out at 6,500 ft. for

Aviation Week & Space Technclogy, May 19, 1969

a check of handhng qualities. With 5-
deg. takeoff flaps and a speed of 118-
120 kt., Vo, banked turns of 30 and 45
deg. were Rown with boundary layer air
on, :
Even in the steep banks, the 737
handled well, with ample reserve of .
pitch and roll centro!l. Thers was no
detectable difference in conirol effec-
tiveness at these speeds when the
boundary layer air was shut off. '

In a descending turn and in a 60 deg.
bank with boundacy layer off, light
buffeting was encountered when the
nose was pulled up but the wing re-
attached immediately after back pres-
sure was relaged,

Flymg at 100 K. usiog power 19
maintain airspeed, roll, yaw and pitch
control remained effective., Banked]
turns up to 20 deg. were made, The
powerful influgence of the spoilers 4t
these slow speeds was apparent how-
ever. Spoilers raise past a given wheel
throw to assist in roll control and the
asymmetric drag and Hift situation be-
tween wings makes it difficult 20 keep
control inputs in phase with the reac-
tion of the sircraft. McPherson's advice
to utilize rudders more helped solve
this pilot-induced oscillating tendancy
particulatly in the stalling mancuvers.

Both rapid eatry and 1-kt. stall
entries were donc with S5-dep. flaps.
With boundary 1ayer control off, the 737
began shuddering just under 100 kt, in
a rapid entry and stalied with the con-
trol column aft at 93 kt. With bounddey
layer air on, stall speed was 83 kt.

Using full 40-deg. landing flaps anc
&3
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Landing parformance characteristics of the short-field 737 and the standard 737-200
are compared above. Approach speed {upper chart) and landing field length {lower
chart) are plotted against landing weight, The short-field version exhibits a 9-kt,
average reduction in landing approach speed with no increase in approach thrust.
tanding field iength requirements are for wet runway conditions,

boundary layer control, a stalf spesd of
83 kt. was noted.

Roundary layer conirol with full
flaps provided such geatle stall charac-
teristics that a nose-down  mushing
better describes the point at which the
aircraft stops fiying. Even at these slow
speeds, rudder control remained power-
ful and roll control effectiveness was
good.

With bounary layer air off, the stall
was preceded by buffeting and a more
pesitive fall-through of the nose at the
stall,

Gencrilly, it scemcd as if the aero-
dynamic improvements made 1o the 737,
excecded the goal of retaining the same
handiing qualities at reduced speeds
hased on the handling qualities in the
unmodified 737 (awsesT Sept. 18, 1967,
. 56}

a6

Following the air work, the 737 was
flown 10 Paine Field, adjacent to the
747 plant at Bveretd, for a series of land-
ings on runway 29, a 4,300-ft, strip 75
fr. wide with a hump-like contour. Ap-
proximately 2,000 ft. of the approach
end of the runway had been watersd
down by tanker trucks o crenie a wet
runway siloation,

Reference speed for the first landing
approachi was 110 kt-—9% kt. below nor-
mal—and touchdown was made approx-
imately 800 fr. from the eod. The auto.
matic braking systemn decelernted the
aiceraft 1o a stop 1,600 ft. from touch-
dewn. Weight was 85,850 ib.

The idea of a black box doing the
braking is a difficult concept to accept
at first, but the system worked smoothiy
and effeetively. The anti-skid system re-
cyeled several times, providing a tempo-

rary relaxation of the otherwise consta
L4 g deceivration force. At one point 1o
nose-wheet  brakes. stopped workir
when too much rudder correction wi
applied to steer the aircraft down tt
narrow ruaway, This is a safety featu:
to ensure nose wheel turning capability
After the rudder correction was I
moved, the nese wheel brakes aga’
began working.

The automatic brake system we
armed prior to landing with a togg
switch. The idea is similar to the 737
sutomatic spoilers which raise to spi
lift on 2 wheel spin-up signal, The sam.
signal actuates the automatic brakes,

During the taxi back to the head ¢
the runway, the flight engineer provide:
new speeds of 109 kt. Vi and 115 k
V,. Scon after liftoff McPherson uner
pectedly idled the No. 2 engine as +
simulated engine failure, The yesultin:
yaw was surptisingly mild and easil
corrected with rudder. The 737 fle
well at the Vi speed of 115 kt. with a:
acceptable rate of climb vntil McPhe:
son restored equal engine thrust. ;

The new 737 thrust reversers (AwWasT
Maz, 3, p. 28) uscd during the secons’
landing at Paite—without automati.
brakes—proved noticeably more effec
tive than the earlier design. While taxi
ing back to takeoff, the reversers wes:
used to halt the aircraft on the taxi stm
and back it up,

The final tanding at Paine Field wa-
done with automatic brakes and thrus’
reversers, in an estimated 1,4006-1,500
ft. The final landing at Boeing Field wa-
made after an ILS approach using :.
Vaee speed of 106 ki, plus a gust facte
of 6 kt. The final descent speed of 112
kt. proved slower than that of a Bee{.I,
Bonanza that passed by on the port wm{
on its way to land on the east side c
Boeing Field,

The automatic brakes and revesser:
were used again after touchdown a.
Boeing Field, but obtaining a smootk
release of the brake system remained ¢
problem. Ideally, a pilot would put hi.
feet on the brakes, press evenly umi:!
the automalic system cut out and then
release the brakes gradually to prevept
& sudden change in longitudinal g-force.
Lut this proved too difficuit to maste;
in three atlempis; a jerky release wa*
made cach time.

When Boeing began studying means
ol improving its 737 short-field perform-
ance, the first step was to reduce vortey
flow in two different parts of the 737
wing. One area where 2 vortex was
causing premature separation was just
aft of the engine strut; the other was in
the wing root area. In the latier case:a
vortex was generated by the inboatc
edge of the exposed Krueger flap,

Boeing cngineers long had been con-
fident that there was considerably more
tift potential in the 737 wing than hao
been demonstrated in flight. To counter-

Avlation Week & Space Technology, May 19, 19§F
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root, the Krueger flap was exicnded
inboard 1o fare apainst the fuselage.

"Bouadary layer control slois werc in-

gtalled to rectify the early flow scpara-
tion aft of the engine pyloas.

Additioonally a rounded faiting was
added between enginz nacefle and wing
leading edpe to bridge the former dis-
continuity beiwcen outhboard leading
edge slats and mboard Krueger flaps.

The net effect of these changes was a
better balance of the already excellent
outboard wing stall characteristics with
those of the inbeard wing.

Lift Improvements

With the wing flow characteristics
balanced spanwise, Bosing then went
to work on the leading edge slais and
trailing edge flaps 1o gain an improve-
ment in Jit,

The leading edge slat was extendad
forward by lengthening the chord ap-
proximately 4055,

Trailing edge flap arca was increased
by modifying the third segment of the
triple-slotted 737 flaps. The inboard
trailing edge vane was extended aft 20
in. pext to the engine nacelle and 10
in. next to the fuselape. The area of
the outboard irailing edge flap segment
was increased by adding a triangular
section, 20-in. long nearest the engine
nacelle and tapering to a point al the
outhoard side facing the ailaron.

In testing the Haps at various de-
flections, Boeing settled on an optimum
40-deg. setting for the second segment
which raised maximum lift coefficient
approXimalely 20% sbove the basic
737 wisg CL,,, of about 3.0, This
improvement is significant, a Boeing
engineer says, because it was obtained
with no foss in lift/drag ratio.

Extensjon of the skats provided a very
powerful leading ¢dge which rzised the
question of whether the chord extension
would be necessary in a production con-
figuration.

Late in the flight test program a
declsion was made to see if the same
results could be obtained by changing
the contour of the leading edge ex-
posed by lowering the slat.

Contour Change

The change in confour amounted
mainly 1o Lairing over the step where
the siat trailing edge nestled when re-
tracted, Putty-like material used to
smpoth the contour proved effectlve and
tuft tests showed that the airflow had
been smoothed considerably,

In 2 production design this smooth
contour could be accomplished in
several ways, possibly with an inflatable
boot Hetween slat and wing or a knife-
edge slat trailing edge.

The end reselt of the aeredynamic
refinements was a 9-kt. reduction in stall
speed with no degradation in handling
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Incorporation of shortfield equipment and an advanced 15500-ib.-thrust JTS8D

engine would raise takeoff weight (upper chart) of 737-200 from a 4,000-ft field
from 88,500 1b. to 98,500 {b., an increase of 49 passengers. Lower chart compares
takeolf ficid length vs. range for a standard and » shorifield 737-200. Short-field
version could fly fromt a 4,000-1%. field at full lnad for a range exceeding 400 mi.

qualities apd no change in L/D, accord-
ing te Boeing. Holding L/D constant
was important in that no sdditional
power is required and hence no more
noise is produced,

To gain the maximum overzll use of
the reduced stall speeds, which lower
both takeoff and landing field length
calculations, Boeing sought to improve
ground roll deceleration characleristics.
These modifications included installa-
tion of nose-wheel brakes, an improved
anti-skid system and an antomatic brak-
ing system. The nose-wheel brakes were
the most jmportant from the standpoint
of runpway field lenpth calenlations,

Mose-wheel brakes had z precedent
in the Boeing 727, But automatic brakes
~ike boundary layer control—were a

" new concept in Boging commercial air-

craft. The automatic brake feature en-
countered some skepticism among alr-
live pilots.

Mviation Week & Soace Technology, May 19, 1969

After flying with this braking feature,
however, pilot opposition dwindled and
in many cases dissolved, Boeing engi-
neers said. The chief advantage of auto-
matically braking the 737 is not so
much in shorter stopping distances—al-
though some small gain is anticipated—
but in a smoother, more consistent de-
celeration. Passenger acceptance of a
short-field 737 is viewed as particularly
important because hard landings and
jerky or high-aceecleration stops would
discourage repeat customers.

In line with this thinking, Boeing also
changed the landing gear oles metering
pin to soften the effect of a hard land-
ing. The 737 already is equipped with
a no-rebound gear but the revised de-
sign substantially reduces the ' initial
peak shock trapsmitted to the airframe.

The eftectiveness of the new oleo was
well demonsirated during the flight
when a 9-fps. touchdown was mads at

5



Paine Ficld after a late flare. The hard
touchdown produced no bounce what-
soever and while recognized as a solid
confrontation with the runway, it was
not judged any more than a 5-to 7-ips.
iouchdown by seat-of-the-pants estima-
tion.

McPherson believes thal to operate
successfully into short 4,000-ft. strips
on a routine basis, pilots will have to
spot their landings, that is shoot for a
consistent touchdown point rather than
trying to “grease it on™ cvery time. This
probably wifl require some varfation
from optimum speed and occasionally,
harder than usual touchdowns.

Noise Studies

The noise research conducted with
the 737 largely was an add-on task in
the short-field program. Noise attenua-
tion is not directly linked to a short-
field aircraft in Boeing’s opinion, but
ther¢ is a company-wide concern with
the problem and substantial research is
devoled to it

Moise reduction could be of interest
to zirlings planning lo operate a shont-
fleld 737 inte small urban community
airports but it is of probably greater in-
terest {0 engineers designing new Boeing
aircraft such as the 751 {see box, p. 43},

The noise sttenuation modifications
on the 737 are representative of the
basic approach to engine quieting being

explored elsewhere in the induestry. On
the 737 they include:

% Extension of the inlet 2714 in, for-
ward by insertion of a constant-section
plug forward of the engine face. This
provided pdditional area for instaliation
of sound-suppression material,

The noist-attenvation material used
on the 737 was Ya-in.-thick polyimide
glass fiber sandwich, The exposed face
sheet was a porous loose-weave glass
fiber cloth, The solid outside face sheet
was aiso of plass fiber. The solid face
sheet is a backsiop for the waves of
acoustic energy which enters the sand-
wich through the porous weave and sub-
sequently is attenuated inside the in-
dividual honeycomb cells.

w Ring supperted by five struts was,

installed in the constant plug section
just forward of the fan. Both sides of
the outer and inner surfaces of the
ring were treated with the same material
used to Tine the inlet, More than 40
sq. #t. of polyimide-treated honeycomb
sandwich was used 40 line both the
ring and inlet.

wMetal honeycomb sandwich sound
attenuation material was added to the
inside of the tailpipe extension aft of
the engine exbaust doct. The 45-in.-long
tailpipe extension is part of the recent
737 thrust reverser modification and
ducts the exhaust gases aft of the trail-

ing edge flaps, The l4-in-thick metal

sandwich installed in the 36-in.-dia, tail-
pipe exatension 15 a welded hopeycomb
sandwich made by Stresskin Products,
Costa Mesa, Calif. The inner face sheet
is perforated with tiny holes to provide
porosity.

= Prati & Whitney-supplied kit con-
sisting of perforated metal sheets was
installed in the fan air duct in the
vicindy of the JTSD turbine wheels.
The sheets, held in place by stringers,
were placed so that the fan air had to
pass between them, Purpose of fhese
sheets is to reduce fan noise,

Weight Factor

Boeing engineers cstimated that if
this particular noise suppression pack-
age were refined for production, it
would add approximoately 300 ib. to
cach engine, Test hardwsre of boiler.
plate consiruction weighed substantiaily
more than this, howsver. Boeing is con-
tinuing to evaluate several other possi-
ble sound attenuation materials such
as steel wool pads, polyurethane foam
and Feltmetal,

Although results of the noise reduc-
tion in terms of decibels still is not
delermined, - the engine performance

.dcgradatlon stemming from placing the

ring in the inlet and the extra weight
involved in the modification would re-
duce design range by approximately 150
naut, mi. in & production 737.
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Following Eastern Airdines S5TOL evaluatwon progismme in 1968, American Airtines took over the McDonnell
Douglas 148 {Bropuct 9413 and operated ah:la:n.'mﬂ for three menihs jn the St. Louis, Chicago 2nd New York aress.

.

machines with swivelling engincs, with thrust
deflection arrangements, with separate lif and
cruise engimes, with pas gencrator il fans in
wings and fusclage, with swivelling lurbo-
props or swivelling shrouded propetlers, and
finally with tiltewings in which the complete
propellerfturbine installation cun be tilted
vertically together with the wings.

The trials results obtiained from this com-
prehensive range of aircraft have provided
not only the American munufacturers, but
also the National Acronautics and Space
Administration with ils associated laborato-
ries, the Federal Aviation Administration and
branches of 1he armed forces who had fi-
nanced individual models, with a weaith of
experience, which is not at present possessed
by any other couniry. Besides this, the British
triais resuits obtained with the first prototypes
and pre-series models of the P,1127 vertical
take-off aircraft, nearly all results of German
vertical take-off development (V1 101C, Do 3
and AVS), as well as the echnology of the
British {ift and swivelling nozzle jet engines
have been made fully avaifable 10 the United
States. Finally it must be remembered that the
American industry in conlinually evaluating
and making comparative analyses of new pro-
jects within a framework of study contracts
issued by both the military and cvil author-
itics. The Federal Aviation Administration,
the National Aeronauntics and Space Ad-
ministration and the Pentagon have also
issued design studv comracts on the various
fringe problems of vertical take-off technol
ogy and on vertical or short take-off aircraft
operations. These studies go far beyond any-
thing yet done in this field in Enrope.

A number of these design stwdics were
undertaken as part of the Light Intra-Theater
Transport {LI‘F} programme for the United
States Air Force, which is howsver, stifl
awaiting a final decision from the American
Defence Depariment. If this combat area
transport specification is finaliscd, not only
as a short take-off, but as a V/STOL aircraft,
then this decision could well influence future
planning of the American air transport indus-
try, partictiarly since the manufacturing
consortium which is succesful in winning the
contract will be able to count on 5200 to
$400 mibion finance for devclopment, and

robably an order for the manufactore of at
east 250 military version aircraft.

Problems of cartification

At the moment it seems unlikely thag the
Light Intra-Theater Transport will be a ver-
tical take-off mircraft, and the American air

transport indusiry seems to believe less and
less in the eady introduction of VTOL air-
craft into scheduled service. Neverthelass the
Flight Standards Service of the Federal Avia~
tion Administration recently published it
proposals for certigcation requirements for
vertical take-off aircraft under the title “Ten-
tative Airworthiness Standards for Verticraft/
Powered Lift Transport Category Aircraft”
and which dealt in particular with perform-
ance criteria after failure of one or more en-
ginas. Similar specifications are also in prepa-
ration by the British Air Registration Board
and a review of the requirements of this
British certification authority on operation of

FAA critacia for STOL opamations

Both the FAA and Amsrican alrcralt Industry
clrcias have for someltime been studying the 11uu-
fien of dtﬂﬂing mory clasely the Seld length re-

uired for STOL operations and simultanscusd
xing 1he ralatad runway size, so that one can
ot :%TOL runway. inithln connection, the folowin
frsl uriivardaly & ted definitlan of a ST
shorthav! alrlinar weq evcived:

» A civl STOL kegnsport must be integrated Into
the sxisting terminal ATC procedurss, “Wh':,l
at the Inrpe central ialrports, In such a way {
conventlonal takeof¥ mnd landing oparations are in
no way hampered. To this end, STOL alrcralt
should spproach thelr spacial cunways at an anghe
of 7.5-8° (comperad with the 2.5-3° o1 convenilonal
tranepor's), Additionatly, STOL trensporin should
be suvbacianiial & mancauvrable, during the
B pr:"t!ch snd dimbdeut phasas, than canventionsl
nlecralt. :

« Approach snd climb-pul procedures lor STOL
trangports should bg 40 selecied that unproductive
flight time be cut to'a minimoem; this prasup

high manoauvrablilty with a smah 1umfn? sadiun at
low spaeds. Tha desired tarpete arg turning radi of
m! faot on the approsch and 1,000 feet on climb-

out,

Tha aforsmentlonsd crilaria avtomatically lead 1o
the paramater which I ot crucial imporianca In
STOL aperatians, namely the minimum flylng apead
(Vme) at which the aircralt remaina Iarqe‘lf con-
troltable after a ciitical engine lailure, Varlous
indusiry studies Inthe USA have shown that a
minimum apeed of about 65 knots is nacessary if
STOL aircraft ara 1o cpoerate from urhan 51’01.
poris with runwey Hngths of only 1,500 Teet and at
approach angles o!g:.m than 1.5 degress, 30 that

r turoing cadius of B0 feet remaing atlalnable with
the guarantes of
TeSarves. ‘
This minimum speed requitement, which is un.
usually spyere by loday's standards, will remalin the
deciwive criterion 1pr any future STOL transporte
t;nvidod that the FAA and locel authesities In the
SA are agreed Ihat the minimum runweay len
{or STOL operatiode should be 1,500 feal, Shovter
unway lenglths :lhthm operations seem fal

uirgd perigrmance and VHt

Hy
unkikely, becsuse lha costs of terminal buitdlnm
ealntenance (agiiitlas and car parking space sxce
the Ixnd procurement Costs by such & wide margin
thal economies In lond purchase are nol werth-
white, The minimum specd raaulrement thun pro-
mizes 10 become n braic STOL criterton and, in
conjunction with the maximum it coolfcient of u°
given conflguration, dolarminas the wing loading
wng alse, for a glvap runwa*hngih, the tatal thrust}
weighl ratha for safe take-off.
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90 db. Upon release of the brakes the neise-level resadings either

remained slalionary cr rose for some 10 tu 15 seconds up to a peak
of approxumately 96 &b while the "“loudest sector" of the sound-~level
distribution akboul the aircyaft swept over the lest poinl; thercafter,
the sound level decreased at 2 rals of somewhat less than 1 db per
second; it passed throupgh the 80-db level approximately 20 seconds

conds afler the

v

after the passing of the peak, approximately 25-40 s
release of the brakezs,

Aftcr being merged with the prevailing background ncise of
Bayshore Freeway for some 120 seconds, clearly identifiable fluctu-
gting surges of jet-engine noise, of the order of 90 decibels, could
be heard again for 10 te 30 seconds. These surges were particularly
intense when the departed aircrait initiated a lef{t-hand {westward)
turn after reaching an elevation of some 1000 to 1500 feet, ({i.e., _the
09:16 departure of 2 Pan American Boeing 707}, At point CB, a
passing train produced approximately 80 db, the train whistle 90 db,

Eéészs A

The readings were 3li taken on the airpori side of the housé.

In general, the seund—ievel history at thai point resemblied that previ-
ously observed at point CB, except that the full-power noise level was

obsexved to average 87 db [(against 93 db at Paint CB). Climb-out

sound-level surges attained approximaiely the same value.

Surnmmary of Scund-level Observations at Bayside Maner

{See Fip. 6}

Point R is characlterized by an exiremely intense sound-~level

peak (166 dh} at the cutset, with sound-~level readings dropping off

24
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{Recorded data shown in detail in Hef. 4, pages 8 through 13} é’

Fig, 6. Comparative Nojse-Time Histories !
at Various Points in Bavside Manor
and at point "MC' in opper Millbrae.
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FOREWORD ¥

The FAA does not have definitive standards for land use planning
relating to aireraft noise. However, it is continuing to support research in
this arga,

FAA Phnning Series Item Number 3, “Aircrafi Noise Abatement,”
dated September 1860 has been canceled beeause it has been found to be
outdated. It was based on takeoff noise characteristics of a single type air-
craft with no consideration being given to variables sneh as frequency of
operations, percent of runwny utilization, landing operations, stnge lengths,
type of engines and other facters that cuntribmte to composite nnise exposires
in a particelar ares.

Compatikle lend use planning in the vicinity of airports is encouraged
to ensure that airports are in an environment that maximizes their usefulness
ns & facility to meet Jocal requirements for zir commerce, Guidelines that
may be useful to Jand use planners have been developed by the firm of Bolt,
Beranek and Newman, Tncorporated, pursuant to a coniract jointly supported
by the USAF and the FAA. The FAA is reproducing this report in order
that the latest state-of-the-art in calenlating composite noise ratings can be
made available to parties interested in future planming.

This report is interim in nature and the FAA makes no representations
and assumes no responsibility regarding the matters and opinions contained
therein. )
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SECTION A—iNTRODUCTION TO THE PLANNING PROCEDURE

1. General. This manual presents s procedure
for estimating exposure to engine nolse from
ground and flight n*mmtmn of “mhtan “aned civil

jet and propelier aireraft, and for relsting the

estimated exposure o ihe cxfeated response of
ms:dcnt;a} communities, It does mot establish
noise staudards for purposes of enforcement; nor
does it def ne noise levels that ure tolerable or
mt_u]er&ble- Thiz pmeadurt' 15 tended B B guide
in planning land use in the vicinity of airports,
The procedun can be be used to estimste responses
t.o t.he  ETEING 1 nmse assoomugd w .fh 1 present aireraft

operatmns a3 well a3 to forecast the gcnerai effect
of changes in operations, squipment, or facilities.
Sonic booms are & separate problem and are not
ineluded in this procedure.

The manugl supersedes WADC Technical Nole
B7-10 Y and ATC Manual 86~1? which were de-
signed as guides for estimating comwaunity re-
sponse to noise from Air Yoren operalions.  Other
documents on this subject were alx considered,
such as the Federal Aviation Agency Plannzing
Series No. 3% which applied to civil eirerafs
operations and the delineation of sareas for
“nonresidential development and the exclusion of
places of public assembly”. The material in thaye

‘publications has becn wpdsted, theic range of

pppiication cousiderably extended, and their best
festures ncorporated in this guide. Hecent data
on the noise output of civil and military aiveraft
ere included. The total document eflects the
research results of many years of Government-
sponsored programs and private studies. The
manual therefore provides the best technicai
guidance available considering the complexity of
the problem and the desired straightforwardness
of the procedure,

2. MNesds for Uniform Aclion. A trisservice pub-
Ecation appears desirable at this time because of
the urgent need for uniform practices in assess-
ing aircraft noise problems. The principal basis
for this urgency i3 the incremsing number of
land aress both within the United States and
abroad over which aireraft of the several military

services as well as eivil alreraft operate. In
sddition it is hoped that the knowledge and
expericnee derived from the dissemination and uge
of this manuad will aid present national and inter-
natisual efforts to standardize procedures for eval-
uaiing conmusity respouses to aircraft neise. In
spite of the undeniable need for regional and na-
tional varistions, 8 gencradly sccepted framework
for dealing with this problem should be agreed on
500N,

The public interest requires all responsible agen-
cies to take such steps as they can to prevent ur-
ban development frem encronching on air bases
and airports, particularly in those sreas which lie
under the takeoff and landiig paths of dominant
jet runways. This is necessary not only to pro-
tect the enormous investment of public funds in
the development of our major air bases and alr-
ports, bot for the well-being and protection of
persons and property in the airfield environment.

The problem faced by local planning and
zoning suthorities who are considering land use
cempatibility in relation te sirports is exceedingly
complex and difficult. Residentia! development
has already been allowed in many areas subject
to high nolse levels from aircraft operations; in
such arcas, it is doubtful that zoning action will
be of more benefit than to prevent further
weompatible developmeni. On the other hand,
there are still many communities with air-
ports that do not face an incompatible encroach-
ment problem today; these communities ecan
make maximum ¢se of this manual.

3. Byief of the Procedure. The new procedure is
& streamlined version of the one presented in the
eogingl Air Foree document ! but the range of
application has been extended to include londing
noize and rivilisu sz well a3 military operations.
CGenernlized ncise contours are iacluded in
atiachment 2 which permil ope to estimste
the nolse produced during takeoff, landing, snd,
runup operations by any of several closses of
aireraft.  They do not describe in detail the noise
gonerated by a particular aireralt type. These
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SECTION D—CAUTIONS IN APPLYING THE RESULTS

Two peints in particular must reeerve thorsugh
consideration in land uze planning decisions boscd
on the resehis of this p:'or.-r;\durc Firat he con-

tours of C(nup(.ait» Nows Haling are devive

averege noise levels and bqaht Bi}.th"’- pnd thm

limits,

assumne averape atmospheric conditions, '1}w~
foets slone dictate the recornmendation that tha

zones defined be used o3 guides to NJH}_L&UD](‘ tand,

use_planuing and not as sheolule geograph ical

Consider, for example, the parrow werdgo
of land on Figare 413 that Yies belween the con-
tours for runups parafle! to Runway 36 and those
for beginning takeofl rol! on the same ruhway,
Plans for use of this land should reflect the knowl-

edge that both praciice operations and vormal-

devistions from typical fiight paths or noise
propagation characteristics can be such that the
area is actuslly in Zone 2 rather than Zone 1.
Second, the reactions described in Table & are
based on the average responses to given Composite
Noise Ratings of those communities that{ have
been studied extensively. The actual repction in a

particular situation may be milder or SETONgET,
depending on & number of tactors relating to
perzonal sttitudes and community characteristics.

25

Sueh factors juclude the econoniic importance of
the airport or air-base activity to the cormmunity,
the pereenved and artual concern of the responsible
putlorities in controfling airerafl  noise, the
proseace of sbsenee of well-organized protest
grouns, the degres of change associated with the
introduction of & new operation, and the inter-
action between o noise problem and  other
problems such as zouning or pelities! jurisdiction.
The ways in which these and other related
factore modifly the patterns of reactions on an
izsue as imporfant as airpori-community noise
problems are not fully predictable in the present
state of the art.

The above points together with the eristing
{errain varobles and lond wses must receive full

consideration to insure the most sensible and prac-
tical application of the detailed contours derived
from. this procedure. Planners must always bear
in mind that the reactions described apply to
residents of the three zones. Use of the same land
for such purposes as business, industry or agricul-
ture vould not yield so severe & response and is
recomamanded wherever practicable,
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Eh;x TepaTL nas been approved fop general availability.
Lteocontents of this report reflect the views of the
FIniractar, who In rezponsible for she facts and the
EXCUrRCY of Thir data presented herein, and 4o nog
TCes3arily refleet he offleizl viows or polley of

ine FAA, This report dees nnt conBtitute g standard,
tRecificailion or regulation,

ADSTRACT

This repsrt outlines pracecdures and supparting technical
data ror determining Nolae Exposure Porecast (NZF) srea,
reaulting from takeolf and landing operaticns in the vicinliy
of girporte. In companion report#, these procedures nave baen
applied {0 determine NEP aream in the vicinity of J, P. Zennedy,
C'Have and Los Angeles Interpational Mypoets for 1695, 1970
and 1975,

The NEF areas nove differiny Yand hse sonpatihility with
regpect to alreraft nolge; hence, the NEF sroad may be uased ae
A guide £0 lznd uae planning and zoning. Tne NEF areas sre
based upon the nireralt nolse Jdeacribod in terms of the oifee-
tive perceived nalsz levels {which ineludes corrections lor
durdatlon and prescnce of discpete Treguencies) plus adjusicments
for the nusbesr of operatlions for daytime and nlghttime perioda,

nice and takeoff and landing prefile inforsation is glven
for estimating effective perueived nelise levels far the fpieoll
and landings of current lepge jet alvoraft and for Juture large |
aireralt expoctsd to be in operation within the fpreckak perlods,
computer—aided procedurvd exploved 1in determining FEF contours
Are also autiined, .
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I. TRTRODUCTION

This report pregents the procedures and supporting technieel
informatlion for the developmant of Noise Exposure Forecasst
;ﬂEF} aress in the vicinity of airports. The Noise Expogure

aracatt areas deplct lend areas having differcnt deprees of
nolze dxpcaures which infliuence the land use apnd the Feactions
of pecple reslding in the given land areas.

. ede

ProcE are applied to depict the NEF areas in the vieinity
of three wmajor sirports, J. P. Xennedy in lew York, O'Hare

in Chicage and Los Angeles International Adfrport for ths
nerinde of 1565, 1970 and 1975.

"This study wap undertaken under Pederal Avintion Adainiestrs-
tion Contract FASTYA-1T705 2& one step in fulfilling Hecommen~
daticn 2 of the Office of Sclence and Technology Ad Haco Jet
Aircraft Roise panel, {Rer, &), Tnis recommendation urged,
on za wrgent besia, 'an overall 'systems' type of analysls
of the developing Jet sircralt nolse prodlems in the vicinlty
of the J. F. Kennedy, O'Hare and Los Angeles sirports in order
to fermulate practicable programs which might be undertaken to
improve greatly the capebdilitles of these comminitles to cope
with thelr respeative difficulties in Jet elreralt nolse
sbatemeny and centrel”. This recopmendation £lso called fer
later extension of the systems analysis study to 20 or so
other msjor metropalitan areas where civil er militery alrcraft
nolse is, or promises to becote, & difricult community preblem.

The HEP procedurer dizcussed in this Teport may be ufiliced
te descridbe the nolre anvironsent st any zirport. The proce-
dures are besed upon descriptions of the alrsraft neise la
terocs of the effective percelved noise level, A mplor poriion
of oar z2tudy has bheen devoted Lo gathering necessery date for
estimating the effective perceived neise level for current apd
enticipsated futare alreralt, The nolse leval information
gathered was largely confined to those types of lerge ajrcraft
which are important in deternipning the noisze exposure in the
three major eirports under study. ‘

. The procedured for determining NEF aress represent an ap-
dating and medification of the analysic procedures previously
developed for describing end interpreting sireralt noise,
escribed in Hefs, § snd 6, These prejecesscr procedurss are
briefly comparad and reviewsd in Secticn IX in relation to
the NZF procedurss,

CRfl be wyped a8 5 guide in pilanning iand us§ %5 %ﬁe v;c§n1tx
of atggorts. n companion peports, {Ref. 1, 8
S AT e

Saction IIY outlines the basic steps in calculating KEF
velues In mathematical form and provide# several examples of
NIP computations. The selection of NEP values to define NEF
ares boundaries is alse diecussed 1in Section II.

Sertlon IV destcribes the aircraft neise level and opera-
ticral information Used in determining effective perceived
nojce lavels. Separate sudsectlens present informetion for
eurrape aircraft and for future sircralt expectad to Be in
cperalilon within the forecast periocds,

Zection V summarizes the computer-sided computationsl
Proceiures usad to determine the NEF area boundaries for the
thres sirports stuiied under thip contract.



It. FREDECESSOR PROCEDURES

The prefecetsor arogedsre of el rovidud 8 meane for
snd aress wndY aiveroiy TLIght

RTRE BLI L proCeduTe r oatimasing the expected resporze
ir residential aTess.  To awsist in estlmating noise levcls,
Te?, £ sravideld penerallized meponcived neotae levol esntours
fop LrfTerent aircreft clawvsificaticnd,. Thets contours
croavides estinsates of the perceived noles levels for ground
runars And for takeolt and landing operailons of differend
types of pivil and malliterey circreft, Cozrestions were ihen
sppalied to taw perzelved nolie levelis Lo fsae Into eceount
gach Taitors g4 tha number of aAperations, vipe of doy, &hd
rocway utilliration. Tho result was o fuxnlity ealled the
ronpeEite heise foting {TNR). The expecksd comaunlty respotae
25uld Ya esticaled Irom the CHR values on the boals of an

ecsiricsl relationship Bosed en rumerous eise historics involve
ing ziroroft noise prodlewms at Doth eivil end militacty sirports,

Rgferesnce G extended this procedurs 40 provide astlmates
a0 the oxpooted impoct of sircreft nodse for a large nusber of
Jand wses other than residential.

*n Feferinee 6, IR valuss wele useg Lo 4eflae boundarics
Four Ralse Senslilvity Zones. Pov each zope, the comnpatls
ity of lund wmage for o nuaber of oejor leond use categorles
5 assested.  For oitner tnan Tesidentinl wbe, the ssecssnedht
5

[

e BTSN

welved and the importance of spsech cogsunication for these
tivities.

thopad s

Lr

ne agrrestliong for aumbepy of operetions, sie,, uzed in
Inimg the Qompostie Molae Ratingn In Ref. 5 and & were
in S-unit stopr. Therefore, a soall geroup of generalk-
aartours (depleting centours st $ PNEE intervale)
the constructlion of QKR conlours for s wide range

£+ sperations by reletively almple graphical end
ulation procediras,
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Stnce the developoent pad Initial appilcezion of these
srocedures, several developments heve sugfented g nesd for
review, e3dificatlon and updating of tnese procedures,
References 5 end & Hoth made use of the percelved noise level
28 A mpagure of alveraft noise. It i B gquentity calculated
from meoasure? nolsez levels 4o frequency bonds that corrcistes
well with subJective response to various types of broadband
eircreft noise. However, continued payehoacoustie Judgzent
tests heve suggested that the percaived nolpe lavel should b
ocdiried to inelude explicit adjuctments for the yveliative

-3~

Sazed wpen consiferatisn of the typical renge of activitles
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duration of the flyover signal end the presence of dlscTete
frequeacy componenta, {7.8,9,10} The judged nolsiness of
a fiyover aignal has been Found to 4ncrease with the duration

of

thie sound. The presgnce of discrete {requenty components

has alss been found to increase the Judged noisiness conmparad

to

a broedbard 2ound slgnal of equivalent nolse levels. These

studies nave 1ed to the developoant of tha effoctive perceliwed
velues 1 thiz farrent ftudyl.™

of

suceession of S-unit correcilons, esch ecovering rauchly a
raage of 3 to 1 in puaber of gperations. These steps Intyne
duced diccontinuities snd, in fone CAses, elther obsoure? or
pagnified differences in eperations depoanding upon whether ox
not the pumber of spearctions fell near the siddéls er ntar

the boundaries of a parijeular step,¥*  For sxample, with
Btrist intarprztaticn o7 the CHX proccdurs, o change fTop § 5

10

change in the ¥R, while an increase from 10 ta 30 operatlons

Another medificetion introdused in the NP protedure® i
the uce of coniinous rathar than step gdjustwenta Lor nunber

operations, The ufe of Btep corroctions involved &

in nuxnber of copersticna during daytima calied for 3 B~umit

resulted In no chapge in CHR values.

The predecesscr prosedurs 8ise provided only s relsatively

crude ste% methad of susmlag the contributliong ol noLbe
produced by eitner different clasews of aireTafy or oy dilfers
ing operations and flight potoe. The KEF protcduses Lo this

report asd the nolse contributions oa a cenkingous Tanermy
summation® basia.

faw

Tne addisivity, without intersctles, of duretion asnd digcTete
frogquency corpection i wndergeing laborstor» study. Olher
factors which may Anfluence zhe Judged nolainess of a
compiex flycver signel {changes in cpootren sheps vith tiae
modulstion of dlserele frecuency eompanonts. Lonpler shifes
are also being investipated. Reouwlits of gacn sbudies may
indleate furiher refincment2 in metnods for svaluvalling
eireraf't noise.

Step corrections wer: int).aduced in Ref. 5 to pliupilly
caleutations and io rake poselble the convinient aex 3f
stahuardizes contours (0 Jdetmimline Conpnaiias Helse FGiing
contours. It was fait that these sdvantages outwa’'g-.d the
ooeasionel error iatroduced by the step dlscontinuitinos,
Eatlier procodures, froa which Bef. 5 evolved, purmitted
atey or continucus corrections, {11}

alie



2, Perceived Molse Level Cooparisons

Tizures 3, B, end 5 chow 8 eorparison of the poreel
nolep lavel varictian with dxstcnzg for the curregg §¢=§°d
uzed in comaling 152 conlaurz ond 4 peresived nolce level
eurves of Ref. 5, Cepneate fisuyres ore chewn for eteh of
the thres matows glnpaificationn; curves are ghowil in eneh
fizuee for toloolf and for lemdine overations. The sapias
tion-in poncelvad moise lovels with distance based on the
data L1 this report 1o ologe to that of the provious pro-
cadurt syeept for larse turdefan sircraft vhere the pope
ceived nalpe lewels pre somawhat Mishep then had boon
aeewaed 1n the farlier repsrtn, Tao eurront perecelend
nuziee level ectimate for large turbofun siversft lc bosed |

‘on pany oo aslse seafmwromnents than were auvnilsble g% the

time of the eaply soudy; they gige Include moanuroments
af turbofen sireralt hsving higher thrust engines,

A copparison of the pepceived nolse lewele based aon the
actave band spectrs of Table IV with field datn measured
under & varlety of conditi e ie ghom in Fige, 6 ond T.
Firure & chows atasured poreetved nolse level for fowr~
englre turbafen telofis, based on mesaurcdontg at
7. P, ennady Alrport in Now Yerk{2l] and ios fAngeles
Isternational Mrport, The tokeory dato plotted in Fig, S
reprosenia,; in oony caftes, sartisyiarly for the New Yok
deta, fiold obropvations for alreraft sperating at varying
degrees of poider cuthack, Thus, ke PL ewrwe remvoentinhyg
tukeol? thrust chould be eaxpected to fall near the upper
boundary deploted by the fisld values,

Pigure T pregentz data for four-engine turbolan gpproiches
vaped largely on dats obtained at the Loz Angelen Internaticnal
Alrport, There is conslderadble scatter in the data reflecsiing
variations in poser metbtings ss well as differances among
the aipcrafi,

3. Mime Duration fovrecilans

in c;lculating affeotive perasived polee leveld in Acoogvd~
ance with E3. 1, the tite durations foe esch alreraft 2lassi-
;acatlon Were aprcifiec by means of an empirical foraula giving
The tine duratlisn ar a function of glstance. Beale ting dure-
tiun lnforiaation was rirst ceternmiacd from grapnle lzvel chapis
2f recorded flyover time historizs, The regorded signale
vere fivat filtersd through an ¥-welgbting netwsrk,” since

I

havlng characteristics which Ars the lnverse of the S0-noy

he N-weighting netwark 13 & {reguency weighting network ”
wol13inese contoup,
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rewtnt eludies have anowr that the tiloe Suratizn determined
froz tne K-ievel time niptory yleids valuss clnae to that
vrith would be caleulated from the time histories of the

cer-#ived nolse leve) calculated at digcrete time inzervais, {18} 1

“.s =uration 4ota wes Llaen plosted on isc/iog coardinate
taatr an a4 Pyneiion of distance. Linesr regrentlon Lines
Lare then Titted to the pletied data ©s yield the eaplrical
+:rmyuia,  Tabie V shows 230t of the tine duraticne determined
rene the regrefelon Limes £o7 distances of 500, 1000 mnd

A N

Tywical piots of bne time duration informatinon for field

PeaTLraments are shown in Fige. 8, ¢, and 1@, Pigure B

moep LR Lima Curation plotted versus dlaiance for takeoffe
-f large four-engine turpojel oleeralt with JTYC and JTUA
peries cnzinca. Flgure 5 alows gialtlar Sime guration infor-
satisn £or the takeaffs of large four-engine turbofan alp-
crs™T Tittead with JTID asries engines, PFlguren 104 and par:]
Bhow tNe more tiwlied tite duration Iafersatisn Teor the
auproecher of four-enpine turbafan aireraft and for Posing
i27 turpofan aireraft,

Thepe iz sonsldernble scasier In bhe bisms durabion deta
when duration is piotted asz & Dunction of the dlatanese f'rom
the Eircraft. It ia pospille thas the ssabber in the Zata
might bBe moperhat reducsd L7 slreralfi epted “slofmatlisn
wers aveilable. llorewver, on the Basis ol previtus studies,
we wiuld furect Thod the variAtlon In aircraes. spred would
not Be lArge wnon Lnteppreird o n lagerithale basle, and
wiLid goosunt for cniy a emall preportlon 20 the cheerved
aestter, (21, 00)

During the iaxeslt rall, the tiae daration 52 the gide-
11ne noise siznal was azsuncd to vaTy with distance from
the &LrePLtTt ond invertely with the spced of the alperafls.
The BAZIESTY Lime duratisn Ior § Ziven dl0tance war gpaumed
Ltz occwur at the otart of ihe takecif poll, with durztions
taged unon valale Gerivad [oom leld poagurewanis &8
renorted in Appendlx ©.  The time duration waz then assumed
ta decreate with inereaning airoeal’t speed saznumlng unie
rart 8ipereft ascelératizn along the rumWay) unitli At
reached tne Riftorsne deratisn value ai the point whers Lhe
eircralt became &irborne,

4, UTiscrete Prequensy Lorreciiona

Diserete Troquency sorrections for the glreraflt classl-
ticationa are liated In Table I{Y. They are based upon
study of one-third pciave band nolse spectra obtained from
fiyavee ond eideline nolse mecordings of representative fypes
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THURSDAY, JANUARY 9, 1969

2150 7. M,
MR. ROBINSON: Mr. Dwight Bishop, please.

Yhoreupon,

DHIGAT 5, BISHOP,

éalle& as a witness on behalf of plaintiff, first being
duly sworn, was exanined and testified as follows:

THE CLERK: State your name, pleasa,

THE WITNESS: My name is Dwidht Birchop.

THE CLERK: Will you gpell your last name for the record,

THE WITNESS: B-i-a-h-o~p. _
THE CLEAK: 1dhank you. Take ths chalr, please.

DIRECT FEONqItATION

Q. (By Mr. Reobinson} Mr. Bishop, your busines or occupatio:

A 1 s an acoustical engineer,

17 Q. And what is an acoustical engineox?
18 A. I am concerned with applied acoustics problems which wou’

19 hinvolva noise measuranent, nodise gvaluaticon and recommendaticons

20 jregarding the nolse control and measurement for avaluation of

zlivariauﬂ asoustical materials or equipment,

az‘t Q. Por this kind of work, what kind of a background in term
E&lcf englinesring have youw goift

24 A. I have a bacheleor's daegree in enginsering phy#ics and &
25 'magter's degree in physics; and I have had approximately 19 year:

26 jof experienca in applied accustics problems,

ER0AR F. JDDHESD
SPFIHAL GOURT REAORTCR
eoiRT HOUAK

. DARLAWD, CALIFOANLA
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Q. Would you tell us what kind of work you hava done in thi:s
19 years, and with whom you have been assoclated?
A Let’s see, Following graduation, I worked for approxi-

Imately five years at tha Armour Ressaxch Foundation in Chicago

acoustical materials,
I spent about -~ Following that, I spent approximately f£4

1
2
3
4
5 jsnd was concerned with nolige measwrement and tha_gvaluation of
&
7 i
8 {years with the Convair Division of General Dynamica in the acoust
§ [dasigns of the Convair 880 and 930 jet transport aircraft.

10 aAnd for the last five years, I have been employed as a

11 llaenior consultant with the firm of Bolt, Beranek and Newman in

12 jlthelr Los Angeles offican,

i3 Q. Do you raside in the Los Angeles area, sir?
it A. Yes, Y do,
is Q. Wnat xind of work does Bolt, Beranek and Kewman undertake

16 jlox do with which you are assoclatedy

17 A. We are doing, primarily. ascustical consulting work and
18 jalze roasa yohh and develg ment worl

19 | Huch of my work has heen concarned with measurement of
20 jalxeraft nolae in projscis for privete clients and for the

21 jFederal government, including the Fedaral Aviation Admini{strxation

22 land HASA.
2% Tho work gliso includeg the studies to dotermine the cffact
24 [of noisa on peopla and structures,

2.5' Q. Mow, Mr. Bishep, first of all, have you and/or your firm,

28 jor your f£lrm with your help, prepared any documentz relating to

EDOAR F. JONES
QrriaislL GOURT NECPORTER
COURT HaLa
TAKLAND, TALIPOIRANLA
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laad usa planning and ive relotion to aireraft nolsa?

Doea that sentence moke sznset

Wall, our firm hazg besn actlve in the Jield of alircraft
nelae and cencarned with the problem of the Interpretation af nof
ifor & nurber of yoarg.

And durdng thet timoe, L% has developed for the Adlr Force,
tha Departrent of Dofanss and for the Federal Aviation Administra

¥
tion moverazl reports, engincexring reports, providing procedures

]

for evalusiing alverafo rolse and interpreting the effects of air
craft nelse on poople,

4. To youx knéwiadgag hava those reports and racommendations
that have been prepared by your company and submitted to the FAA
bean adonted or accepted by that agency?

A, Beveral of the reporbs, and, in particular, a report thng

was -= I think, ouy Report 321 wes prepared ffox the Federal

i viation aduinlztration &nd the Department of Defense.

! It was pebilshed later by tha FAA a8 oux - as & BB&I,
% Beranak and Hewnen, Technloeal Repori.

ﬂ it was sdopnad on 4 technical munual by the Department of
Ek.f pae and dlatyibuted Loth Lo the alr rorce, the fArmy and the

%F!EJVY ‘

. Do oyou now whiather or not Lhe msthoeds of gound evaluation

'E

that are wied by yvouyr zowpany and rocoinended by your company ara

1

iuﬂm as a standazd in the ladustay?

g A, Eoma of the procedures thah wWwe hava davelopad have baen
I

i

ﬁwiﬁaly zdopted and used in thils country in nany areat.

AR P, JOMNES
GEEIREAL OULTY HESORTER
nIuRET nbivag

CREREAbeg, TALITOHMIA
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wf tha procadurss for evalustiug alrcraft noine that

bembers of ouy Flrm Soveloped ave widely used both in this countri

!

!

and abroad,

G- Mr.

and have boan adopted in rcorwe international standards.

Bichop, T wilil show you thrae documenta.

One satitled, ™land Use flanning Helating te Alreraft
Nedee,® 8 technlcal zeport of Boli, Beranek and Newman, of October

11964,
f

E

o

]
£
t
!

H

&n apps gama doonnend,
And a tochnic’l yepordh of 38!, whnich, ¥ ansume atands
1
i
ﬁf@r *Bolt, Baransk and Hawman, ® Hsﬁ 1093,
: zak vou 1€ those are wwo of ths reports and th
And aek you 1€ 8 £ f ths reports and ths
sppendix o one of them to which vou reler?
L. Yes, these are reports, ench repsri, that membera of our

h‘irm nad preopared.

MR, ROBRINSCN: Rsacauvss they wmay be referszed Lo at a4 later dats,
wa will offer theseo into avidence s this time, ¥Youwy Honor.

ME. SCULLY: No obipcting, Youxr Honux.

THE Qourys ALl vight, let me & ha yeposts.

MR, HOBIULOM Buouisa ssa, sin,

{Zounzal handz ssports to the Coust.ld

THE COURT:r The “anaivsis of Community and Airport Relatlonship.

iNglse Abatemont, would Le Ruhlbit 4 in evildoncs.

hexaupen,

Conmutiiby

in avidenca,

thoe aforementionsd rapoxy, "Anclvals of

i

and Alrpost Ralationshipe/volsa Abatement,” wag xocoived
marked Plaintifffe Exhiblit ¥z, 4, and hagams a part

of tha macord,)

PROAR L GBGMNET
DETIEE AL SHe L RS QAT
CSOURT MOuay

Frds L AMD, TALIFgMIA
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THE CGURT: “Land Use Flanning Relating to Adrcraft Noise®
iwould be Exuibit 5.
{vihercupon, the aforsmentionszd raport, “Land Use Planning

Relating to Aircrafi Noine,” was raceived in evidence; marked

'Plaintiff's Exhibit ¥eo. ¥, and bocama 2 par:t of the record.)

THE COURT: And "Appendix A to Land Uss Planning Reiating
to Adrcraft Hoise® wonld be Exhibit §.
(Wherewpon, khe nforamentioned report, "appendix ‘A’ to
Land Use Planning Relating to Alrowalt olse,” wae raceived in
evidencs, macked Flaintlfd's Exhibit No. 6, and became a part of
the recard.] .

G. {By Mr. kebinson} Now, Kr. Blshop, in connection with
thie case, are vou fenlliar with tho decument that now is
uefeﬂuan *A" In ovidence?

A, Yes, I hava geen this Jdreving,

'@ And have you checked the flgurea against your ~- thoss
sat forth in your manuel with gespsat £o the designation of the
115 CHR'e profected {owr 19757

A.  This report and the corteurs drawn oo Lt wace prepared by
ha Poryt of Gakland.

4. Yasz, © A And felliowing that preparation,
wa hod the opporitunity Lo revlew Yhe proceduves and the steops and
the calmulations thai the port had uged.
We compared thooe with the pruceduret given in our reporxt,
ard found that thegoe wero in accordoncs with the procsdures that
wa had glven in our yepori.
By f Fo JORES
TRFEISIAL QGRT REFDRTIHA

GOUERF HOAUNE
DAELAMD, TALEVOAN A

A A T o AR ATy Tl




Maurice A, Garbell, Inc.

1714 Lake Street

San Francisco, Calis

C

Topical Index to Exhibit G

For ready refercnce in locating scurce material used in Exhibit G

(All listings hereunder are for guidance oniy and are not verbatim quotations.)

Definitions:
CNR Composite Noise Rating.
TNE Total Noise Exposures.
NEF Neoise Exposure Forecast,
1. The CNR Report {cf. Exhibit D} is a land use planning guide, not p. 9

7.

10.

i1,

an enforcement tool.

TNE {cf. our Working Paper CLRC 7G~1) is a measurement
adequate and appropriate for enforcement, based upon actual
perceived noise levels.

How TNE is determined from noise-pressure levels; conversion
to PNdB; summation for the neise intrusions observed.

When TNE reaches a specified value, it would just go "Bing",
and you are over the side.

CNR versus TNE

CNR does not include a factor for the duration of flyover noise.
THNE does,

The CNR report provided contours because it was assumed that
one did not have perceived noise level measurements or
extensive sets of measurements, and that, generally, one
wanted to estimate or calculate — or estirmnate the CNR-based
on other than field measurements.

The CNR Report {cf. Exhibit D) is the basic description of the
work in the fieid that has been done in the development of CNR.

Definitions of the intended use of CNR (¢f, Exhibit D, pages 1
and 25} and its limitations,

The NEF concept {cf. Exhibit E}.

Mr. Bishop's critique {Exhibit E, puge 4} of the CNR concept.

lines i8-2:

p- 8, line ¢
through
p. 10, line

p. 10, line i
through
p. 12, line ©

p. 12,
lines 10~1{

beginning'r
p- 12, line

p. 14
lines 20-22

p. 16
lines 16-20C
p. 17
lines 22-2¢&

p. 19
lines 2325

p. 20, line ¢
through
p. 22, line ]

beginning o
p. 22, line ¢

p. 22, line :
through

p. 23, lind °
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Maarice A. Garbell, inc,

1714 La - ‘treet

San Francisco, Calif.

Topical Index to Exhibit G (cont.)

12. A CNR measure can be reduced by increasing the noise level

13,

14.

15.

16.

17.

18.

19.

ZUI

21

22.

24.

produced by some flights.

You may increase the total ncise by 5 PNdB, and the CNR would
drop by 5.

e st

CNR is not determined by utilizing direct measurements.

If flights attaining 130 PNdB (at a2 aspecified location) occurred
364 daye out of a 365-day year, their inclusion weuld be a
matter of engineering judgment.

According to the CNR Report {cf. Exhibit D}, a twice~weekly
jumbo jet would be excluded from the computation of
composite-noigse~rating contours.

CNR is based on average atmospheric conditions, "about as
well a8 we can define 'average'.”

CNR is based on average characteristics of classes of aircraft.

There would be a fair amount of variation, ves.

The CNR Marnual (cf. Exhibit D) does not base the contcurs on
the actual noise imposed on the property, but on an estimate
of the perceived noise level that is likely to occar.

"There is no standard or norm in any document relative to

agreement as to (noise) intervals and groupings for the
calculation of the CNR contours.

e

The NEF (cf. Exhibit E} is not intended directly as an enforce-
ment tool, The intent of the NEF contours, the intended use,
is for land use planning. FAA Report DS-67-10 provides
estimates of expected noise levels for current and expected
futare aircraft.

TNE does not have any funny fluctuations such as those of CNR,
when CNR can go down when the noige goes up. TNE readings
and calculationa do not require engineering judgment, other
than the skills involved in getting the correct measurements.

The TNE (the result of an endeaver to arrive at commonly
accepted rules for calculating the noise exposure) ... is vne
that would provide a means of measurement that was quite
clear and would vield unambiguous results; vyes, sir.

ek rera——

end

2=

p. 23, line 17
through
Pp. 26, line 7

P- 37, line 17
through
B 383 line 4 :

p. 26, lines 14
p. 31, lines 17

p. 32, line 5
through
p. 35, line 20

p. 34, line 26
through
p- 35, line 20

p- 35, lines 21-
p.36,lines 1-

p. 35, lines 25-

p- 36’ lineB 10"‘

p. 36
lines 14-18

p. 36, line 19
through
p.37, line 12.

p. 38
lines §-26

p. 39
lines 3-24

ps 40
lines 1-13
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A. Yes. The report has been printed and distributed by the

Q- To your knowledge, what use is made of the document by the

{ Department of Daefense? A. It is used by that

| department, again, as a gui&a in land use planning and in some
i particular applications of, that I have bean involved in, that has
boen used to help salect the locatlion of Jdependent housing and

© ® N e O

MR. ROBINSON: 1 have nothing further.
THE COURT: All xight, Mr. Scully.
CROSS=EXAMINATION
Q (By Mr. Scully) z&. Bishop, you participated, did you not,
l in the development of the CNR concept? '
A Well, actually, I didn't, I joined the firm, I believe,
:I right-after 'the draft of this report had been prepared.
Q. All right, my gquestion, nevertheless, isi _
Was CNR, to your knowledgs, develoi:ed as a limiting or
| enforcing device?
" A It was developed, primarily, as a land use planning guide,
Q. Wall, then, your anawer is, "Ho": is that right?
A ALl right, no.
Q. In other words, it wzsn't developed for the purposes of
i an enforcement tool aithar.to regular airlines, air traffic, air-
i ports or otherwise? . ) A. ¥o. |
( Q. DMNow, THE that we have :ﬁiscussad vas the product of the

EDGAR F. JONERSR
BrAdlAL COLAY REFQRATIR
QCUNT MauEE
BAKLAMD, SALIFDRHIA
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Q.

A

Q

A

Q.

Q-

gonearal

A
Q.

10

f joint efforts of yoursalf, ur. Garbell and Dariell Fitzroy; is

that correct? A. That la correct.

And the purpose of your efforts and the hours spent was

;to arrive at a8 moxsuremont that would bo aﬁeqpateland appropriate

| for enforcement; is that right?

It was designed to help dafino the noise exposure in thia

| land axea.

Right. And the purpose of the extensive efforts of that

| definition was communicated to you, was it not, and that being to
{ have something that could be enforced and policed?

Somothing that could be measured and checked.

Exactly. And specifically measured and checked; ias that
| A. That is correct.

Now, when we were talking about THE, would it be a fair

statement to say that it is based upon actual percelved

fnoise levels; and with your mathematical calculations, they are

| merely sumued up?

It is basad on the summation of the nolse levels, yes,

All right, air. Now, what I understand that to mean is ==

| and T have drawn & little chart up here.

A

e r e

it ey . ——

‘0700 to 2200 is the day period that is aasumed for all

fthéae purposes?

That is right. )

And night is 2200 to 0700, the other side?

That's right.

This scale, on the left#hand sida, I have PNdB ranging from

EDGAR F, JUOMNES
BFFIGled TOURT REPTATER
BOURY HOURL
BAKLAND, CALIFODRNIA

>
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a low of 835 up to 130, just to have a ecalo,
A.  Yean, |

Q. Mow, X would like you to assume, oir, that we have a maximum

I cR -

Bo. Ist'e pay a maximun TNE, and that we are trying to

] determine whether it has beoen excaeded.

A, Yes,

Q. and you, &z an acoustician or engineer, go out on the

| propexty. A. Yes.

Q. And you observe that during this day's perliod £flights

occurred, ona at 90 PNdAA.

This PNAE could be measured right immediately on the

| machine, can it not, sir?

A. Perceived noisa lavel nornally has to bs calculated from

i & set of measurements,

e In o't.her words, you merely percelved tha noise sound, the

i sound pressure, and then compute your PNAB?T : A Yes,

Q. And it can be done for each event; is that right?
A. Yen.
Q. I would like you to assume that we had flighta during the

day, that each "X" denoting the £light and all the information
you have is that it occurred during the day's periecd.

A YGSo

Q. And your metax reads a given level, and for ea.éh one you

; can compute the PNAB; Iis that right, sir?

A. Yas, sir.

EOGAR F. JONES
BIFIEIAL OUNT RCEDRATON
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Q. And these flights just occuxred. I have no significance
28 to the nuwber. I am just trying to describe a day.

A. Yes. ‘

- Q  Okay. Just a day's period, You have made a chart, amd v

;hava read these noise intrusions on thoe subject property.
A Yes,
Q. DNow, with just that information, in other words, the tim

io! day and the sound level xeading and the conversion to PN4B,

@ O 9 & O s O O

| can you arxive at TNE? " A Yes, I can.

Q. In other words, you just take your readings, compute the:r
%nnd add them up:; and, so to speak, you could, if you had the righ
ieqptpment on the pﬁaperty, you could emplace a permanent inatalla
ﬁtien that converted your &B8's to PNAB's,

And as it added up, when it reached the 132, or otherwiae

Ao Tb do the calculations, you need 2 computer of some sort,
'%but thia could be done.

Q. Thera would be no probiem with that? A. Ko,
Q 6o, we can determine tha TNE, _

: How, ailyx, with that information, can you do the same.thgn
ifox CMR? | A Essentially, yes.

| G All right, A. I would probably base my
ﬁmaasgrementa on ohservations over # longer period.

~ Bince I am goncarned with the CNR, generaily, over the
gfavarage aunber of intrusions, X ubu;d have to make ohservations

{ over more than one day,

EDOAR F. JONEBSB
GEFIDIAL TOURT REFGRTLR
geuRT KOUYE
BAKLAME, TALIFQANLA

[1t would juat go "Bing," and you are over the side; is that xight’
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Q. You __und_érstand sir, that X am talling you that all the
information you have is t.‘he PNAB level and the time of day.

A Well, i£ X only have J:ecprda fox onc day, the THE then be
calculated, either, _

Because X th.{nk the document specifies you have to use the

avaraga calculations or meaéurementa‘on two -days, a week apart.

Q. Idwo day.s, seven days aparxt? : - A Yes,

Q. All right., But other than that factor, yc;u could compute
your THE from this data? : ; A. Yes,

Q. And arxe you telling me that you could compute CNR from thia

A Yea, _I Can. _

Q. You can? | . A Yes, | o

Q. All ri.ghﬁ, si.f. you need nbt categofize the airplzines: is
f that rig‘xt? - : © A ¥o, you neea not

1n your book of October, 1964? A Yes.

THE COURT: This is the book here? .

MR. SCULLY: Yes. :

| Q. Can you toll us how you can do tha.t without categorizing
or knowing what the type of airplana it is? '

A Yes. I would use basic angineexing procedure similar to

b+ wpuid grou;6 the izoise,'_‘or group the perceived nﬂise 1evei

<. . .. .. EDGAR F. JONES
T e L -STTL U gPRIGIAL COURT REPOATER
COURT HOUeC
OAXLAND, CALIFORNIA
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and intervals, and denote the numbef of occurrences within that
interval and then add the CiR, the partial CHR values together,
using thé summation method given in.that repoxt., .

Q.‘ All right, sir. Kow, as given in this report, és I undere
stand it, you must apply == In.orxder to determine the CHR, you muét
refer to one of your contours. .

A. Ho, 1 need not for calculating the CHR,

Q Al right. A. It is based on -- The contours
wéra-provided in‘thia book ﬁs means of providing estimates of the

perceived noise level,

Q- In other WOrds, your CHR is not dependent upon cﬂterohizing
typas of aircraft? ' _ A. Fo. _ _
Q. All right. - e , A. Xt was categorized here for

Q. - For your CNR; you need not refer to any contours?
A. That is correct, |

Q. Does your CNR include a factor for the duration of the

| sound? . A For flyover noise, no,

Q. Does the THE? o . A It has an adjustment

would you be able to determine what tha CNR then would be for the

i "EDBAR F. JONES
prriciAl. COURT REFDORTER
) EBOURT HOUKE
T . BAKLAND, TALIFORMIA

There was never any intention that if you had exact neasure-~

YR e gy s e v
....-.ul'-‘x"
R T

.




e e iy T — P R B ot ) ) L]

15,
rest of the property as it decreased or increased going one direc-
! tion or the other?
A. Bot necessarily, unless I had good knowledge of the oporas
| tions of the mircraft that contributed to the measurement. '
| Q, And you would have to refer to your contours; is that right?%

A. Again, not nﬂcensarily. If I had observed and ta?en photo-~ i

1
2
3
&
5
6
7

graphs of the alzeraft and had known of theix £flight tracLs, thcn

&8 [ 1 coula probably estimate the CHR for other poaitions without

® §| recourse to the contouxa. o |
E; 10 ; The contours might be uaaful, but I wouldn t be dependent
;f 11 tupon them. _
§ 12 Q. In othex words, you &re telling me that you can just move
% 13 ’frnm step to step on the aubject prxoperty and accomplish the

| actual noise measurement and compute ycur CNR without knovledge of

Ay e T T

i
?.13‘ 15 ‘the type of aircraft or use of the contoura; in that correct?
i 18 A That is coxxect. _ | |
; 17 Q{' Is that procedura set forth in youf book? )
4; 18 | A It is.npelléd out how to qalcuiate the CHR £xom perceived
'lé <. 19 ;noisé level, This is vexry thordughly ﬁe; oug in the book.

Q. I would like to see it, if you will,
‘A caleulation of CWR? o S

Q. Fyom direct noise level without categorizing or refexring

T AR T

| to contours. - A Okoy. I would like to take

E minute or two, theﬁ,_ o R

MR, SCULLY: Certainly. |

Q. Mr, Bishop, hcw rany kinds of CHR are there. ox waya of
o

EQURY HOUDE
DAKLAND, CALIFOANIA
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arriving et it? .
Yesterday we talked about Krieter’é éNR, pr. Krieter's CHR,
-X havo beon reading'yﬁur booklet, and I thought I learned
ﬁow to compﬁte CNR by the steps that you set forth.
And now X think ve have another dliferent type of enexgy
| oummation CNR, don't we?
A. Vhore?

Q. That you ara taiking about without reference to categories

- R - -

oxr to contours. ' A. Ho, ve are talking about =~

=
o

jThc CHR. that I am talking about here is tho same that we had bean

et
[

talking about in. pravious discussions and questions,

gt
far s

‘ Q. Well, I dOﬁ t want to interruﬁt you.
~ Go zhead and look, because I xead your book and X thought

e PR AR WS B T

13 14 (L learned how to compute CHR3 and it says nothing about what you
16 | ara nov talking about, but X could bs w:ong.
18 T A Hall, the use of thiﬂ —— This quide provided contours be~
A 17 'cause it.was assumed that one did not have pexceived noise level
i, i 18 mnasurements or extensive sots of measurements, and that, generally,
? 3 19 ono wanted to estimate ox calculate -~ or estimate the CNR based
E 1; £0 [ on other than field measurements.'
, 4 21 : And 80 that is vhy the field meaauremant calculations wore
: i . :not given in any detail in these xeports.

Q. ‘hrx, Bishop, referring to Page 2 of youxr Octdber. 1964,
:report, and the last sentence, it Baysa

*The composite noise rating is a calculated quantity; it

: cannot be measured with a sound level moter or ény'other indicating

S . ] _ " EDBAR F. JONES A
v ' ST ' © * GFFICIAL COUAT ACFORTCR
. ) £DURY HOUEE
. L ,'--‘- ) . . . S BAKLAND, CALIFOAKIA
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; i dovice,”
) The “ca1¢ul§ted quantity, " vhat do you mean Sy that?
S A. Yes, and po ig the TNE; it is a caléulated_quantity.
3; 4 ‘Both are calculated from measurements of the nolse level
| 6 | and some method of taking into account the number of noisarintrﬁsions
6 par period. _
- 7 : S0, both can't be m e;‘:lsured directly. -
8 | Q. Would you cantinue to £ind «nything in your book that tells
9 qu that a CNR can be calculated the way you are now indicating;
10 and, if so, how wa go about deing it and how we select the cate-
711 gories. | - .
12 ; (No reaponse )
o 18 MR, SCULLY: The detalled descexiption of the procedure for
{} 14 calculation, sir, is contained starting on Page 3 of your book.
e 16 ' Q. Mr. Bilhop, 1an t it the fact that the reason you can't

tfind it is CNR wag never intended to bo used in this way, but was ‘-
an ostimate for purposes of land use-planning? |

A. Mo, that is not éorrect.. , |

Q. That is not correct? A. Mo, sir.

Q. That £s not correct. All right, sir.

A I would like to amplify on that statement.

Q. Please do. A. “The guides, such as thia and -
thesae, both presuma thﬁt one did not have gencral Qetailed perceived

noiae level measurementa avaiiahle, énd that, therefore, one relied

+

. EDGAR F. JONES
BFFICIAL COURT REFPOATER
COUAT HOUSE
DAXLARD, CALIFORMIA
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16 |referred to contours nnd referred to categories, you know, in the
17 | procedure you have outlined in your book, would you, as an

18 || acousticlan, ox vhatever, an acoustical engineer, would you say
19 |that I had dons 1t incorrectly?

.20 A, Well, if you were estimating the CNR'a from the contoara
81Ilin the nunber of Qperations and follow the procedurcs, this would
22 Ibe tha correct way of eatimating. | 7
25 @ I cee. A If I, on the other hand, had
24 direcé.maasu;ements and observations-so that I could calculate
‘35 the CHR directly fron obacrvations and nmeasurements, I would prefer
g6 || t

e L A} e et £ g P R ) e AT e s T e TR

- I - 18

And detalled methods were given for construction of nov

8o, therefere, point measuxenents of perceived nolse level
would not necessarily ke uaeful_in predicting the CHR over a large
period unless you had recourse to a method such as contours.

and for that reason; datailed'maasuramenté and calculation
| techniques based on direct field measurementa were not stxessed
| in these reports, bﬁt they have been applied by ourselves aﬁ& otherg

and in calculating CIR from field measurements by using relative

routine engineering procedures.
Q. Mr. Bishop, 4f I were to calculate tha CHR of this day

‘that wo have placed on the board in accordance with your book and

o use that rather than standardized contours,

EDGAR F. JONES
| QFFIGIAL GOURT REPOATER .
CDUAT HOuIE '
" DAXLAND, CALIFGRHIA
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. Q. Fox purposes'of enforcement of this easeﬁont, sir, in the
level that the Port of Oakland is taking, X supp0ue, under the
procedures outlined in your testimony the alrport would have the

right to either use the actual data or to use tho procedures set

i foxth in your book to deterxmine vhether they had exceeded 115 CHR,

wouldn't they? _

h.' ﬂb. 4 think it would be irplied that they had =~ Whoever
it was, 4if one was trying to show whether the CNR rating was
met or exceeded, ox something elsd, one would go to direct fiold —-
would base it on field operations.

Q.- Mr. Bishop, 1s there any other book that you have that
describes CHR and how you calculate it, other than the exhibits in
evidonce, 4, S5 and 67

A Let's see, I believe there are methods «= The nathods of
calculating CHR are‘;gpeated or amplifieq in several other docu-
ments, yea;‘ -.. ' - o '

Q V¥hat are they? Do you have them with you? )

A. I would have to check. X think I may have one, but I am
not sure of tha detail it provides. _

Q. But this is the basic work, is it not, on how to compute -
CNR, and vhat it is? ] - -~ A. This is probably one
of tﬁe most widely distrxibuted, yes, reports outliniﬁg it; _

Q I ﬁsked yout That is the basic description of the work
in the field that has been done in tha development of CNR; 1s that

, right? . . i-f A The mathod or outlina, yes.

Q. Thia one? Is that the basic woxk on CHNR?

- EDGAR F. JONES
OrfiClat COUAT REPQRTER -
EOURYT HOUEEL
OAKLAND, CALIFORMIA
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;C: b 1 A X éuess it was tho major work.on it} YCS. _
C o | Q. All xight. MNow, in this book, I refer you to Page 1, and
L 8 II W3nt to ask you, if you will, to explain this sentence:
' E - Ef : 4[ "Thisa munual presents a procedure for estimating exposure
g b Pto engine noise from ground and flight operation of military and
; : 6 | civil jet and propeller alrcraft, and for relating the estimated
: % - 7 | exposure to the cxpected response of residontial communities.
? 8 "Xt does not establish noise standards fbr pwposes of
; 9 enforcement; nor does it define noise levels that ara tolecxradble
?. 10 jox intoleréble. | | '
% 1L  ®This prdcedure is intendad'aé a gulde,” your emphasis,
_ % 12 || "in planning land usé inlthe Qicinity of airports."”
% %f 13 \ and then'on Paga 25; I am sure you are familiar with both
;{: %i~i§ ;4 éof these, you state that thera should bo caution npplied in apply-
: g_ T 16 \ing the results. ) .
% - ié You say: '
% 17 ; "rirst, the cdntogrn'of coﬁposite noiso rating arq_deri#ed
_ i 18 'from average noiée levels_and flight éatha, and they assume average |
% 19 | atmospheric conditions. _
% 20 r _ “These facts alone dictate the reconmﬂndation that the
: % 21 | zones defined be used as guldes to compatible land use planning .
Z %l 22 [land not as absolutely geographical limits.*” |
: ¢ 23 Would you explain those, six?
1  - i 24 A Okay. Perhaps, I can start, first, with the cautions that
E,' E% i; 25 ;you xead from Page 25, first.. | |
E(:‘él '?6 Q If you would like to.
e ¢ - .
E' g' R _ EDGAHF.JD&ES
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A. Yes. As it is clearly stated, these are generalized con-

class of aircraft.,

And ﬁhay are based on, I assume, average atmospheric
conditiéns so that under specific circumstancec -—-and, in fact,
I the noise 1gvels that you would ﬁeasure in the field == unde;
repzated observations #iii show varigtions in levels above and
below that whiéh ara predicted by this contour. .

rhnd, so, that is the reason for the first caution.

The sccond thing is because of these facts and the fact

[
-

that these contours do not take into account certain topographical

-t
far ]

features which may ba imnortant in somo airports, they certainly
chould be used.
That is, the contours you. draw, based on the procedures

and the contours here, certainly should ba used as guides to

corpatible land use planning, and may be modified dependent on
1local conditions and the judgment of the peraon applying the con-

-

So, these statements were placed'in there to clearly

restrict the interpretafion of this in terms of the FAA's scope

EbLGAR F. JOMNES
OFFICIAL COURT REPORTEH
couar HOUse

- DAKLAND, CALIFCRNIA
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and interest.

Q. '411 right. Mr..Bishop, you ﬁavé.since the development'of
CNR worked 6n the develépmeht of a concept known as NEF; io that
right? : A. That is coxrect. ' |

Q. And HEY stands for Noise Exposure Forecast?

A. Eés, sir: it does.

Q And X rﬁfer your attention to your Technical chort,

He. DS 6710, Axe you famliar with that on the subjcct of NEF?

A.. Yes, I anm. o

Q. That is-the one you wrote,ris ¢, with Mr. Eichard

Hornunjef? - A. Yes,

Q. Row, on Page 1 ~~ Excuse me =~ on Page 4 in the first para-

graph of that work, you stated:

"Another wodificat*on introduced in the NEF plocedure is
the uss of continuous_rather than extended adjustments for nhumber
of opexations. o '7 " | o

.'. “The ‘use of Etep corrections involved a succession of five
uﬁit corrections, each covering, roughly, a range of three to ome

in numbexr of operations.

“These steps introdiuced discontinuities, and in some cases:

éither obacﬁred or magnified differences in|pperations depending
upon whether or not the nucber of operations fell near the niddle
or near the boundaries of é particular atep.4

Are yoﬁ there describing an inadequéty'or obscuriﬁy of
the CHNR? ) | | . |

A. - It describen ona of the problems, yes.

" EDGAR F. JONES
BFFICIAL GOURT REFOATER . .
COURT HOUBE '
OALANHD, CALIFQRANTA
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Q. You.stated:
*The predecessor procedure,® I believelfeferring to CHR,
"also provided'only a relhtively crude atép method of swwaing the
contributions of noise produced.by either different classes of
aixcraft or bj differing_operations and f£licht paths.”
Do you recall'that, sir?
A. Yes,

Q Do yoﬁ still feel that CHNR i only 2 crude sctep method of
swnming the contributions of noise? ‘ '

A. The summation method is relatively erude, yes.

Q. The NEF is intended to be more exact, is that righf, and

more definable? : " A, Part of the purpose was to

lprovide, yes, a more accurate means of describing total noise

QXROSUre around an airport.

Q. 1Isn't it a fact that THE is substantially computed as in )
NEF? -j' . S A Substantially, yes. ﬁ

Q. 'Now, Mr, Bishop, k ¢ belie#e that you are farmiliar with thisl
point, and I will txy to short cut owr time by asking it in this
fashion. _

‘ Ié it possible to.ﬁave-ceftain nurbers of flights and

oporations that produce, let's say, 118 CNR, and to reﬁuce that
118 CHR down to the permissible 115 by ipcreasing the noise levei
of the flights? A X bolieve you are referring
to an example that Dbr. Garbell pointed out, and that under certain
combinations of noise 1evels, this could occur, yes. ‘

Q, So, in other words, if tha flichts were going over, and

7 -EDG$RF.JDHﬁS_
* DEFICIAL CQURT REPDATER

COURY HOUBE
. GAXLAND, DALIFORI|A ~

L rTm ke T A - TR e s e L L e macns e 2T e e e




o
T AL

J

© ©® =W o & & ¢a D

[

PO O N W W W i e ke e e b
L R+ BN v . R .= B -+ B v - S -+ B +- Y- R - B« - B BN =)

= “i.jﬂ_? y

thoy COmputed over the pormigssible limits, the. airport could go to
the pllot and sayz

' "Hmhermoza noise so that we can be within the 115 CHR," ‘

Is that right? | - : _ %

A; I have no comment about what the airport can £011 the pilot

to do. fThat is bayond ny knowledga.

S R Fent o en

‘But the example that pr. Gurball pointed out feollows the
rules there and doas show an inconsiatency. ¥
Q. 211 right, now I -
- THE COUET: Just & minute. | - : - -_ ' ‘
Mz, Bishop, are you saying that it is possible to reduce :

the CNR by the plana wnaking more noise?

MR. McLAURIN: That's right,

THE.HITNESS:V There are particular sets of combinations of
noise levels of partial CHNR values that if you apply the step
addition hegé,'you geﬁréome inconsistencies, yes. ' ]

“So, the example was shown, 1 think, that if you change thé L
noise level, I think by one, I think'yov had three classes of air—‘
craft or three noiée levels or three partial CNR values, and if
one went up by one unit, then the CHR valua, I think, wéﬁt Qown.

In one‘case, you added a fivé unit correction, and in the
next case you didn't: and, 80 ~- | |

Q. (BY Hr. Scully) All right, sir, you say, "add one decibel.”

",Isn't it a fact you added a total of five PHAB to the
op2ration and otill have a reduction from 118 to 115 CHR’ in the
exannla? o | a ﬁ. I would like to refresh myself |

iepeamr sowes o

COURT HOUSEC
OAKLAND, CALIFORNIA




1 w}th'thd exgmula;
2 Q. All xlght, Bir, X wish you would r
i 8 I - Becuuse the increase of PHAB means increasing the noise
%. if- 4 || by 5 percent, doesn £ it? - | | _
: | 6 I A. Kot quite, B o ' - ié
6 Q. I thought your earlier testimony was ten was a doubling. ?
7 A, Yes, but yoﬁ don;t cut this in'hélf, it is a Iogarithmic |
8 || function, | | '
é “ THE COURT: that are you zefe;ring to? .
. 10 MR, SCULLY: I was golng to give an éxample, Your Honot. I &an |
11 || xefexrring to my own document. | _ _ _
iz [ THE COURT: oh, all right. 11t iz one of the hest authoritiea
' Ch | 18 | you can get, | ' . -
T MR. ROBINSON: Is that approved by the FAA? ,
(J 15 - Q (By Mx. Scully) Hr. Bishop, do you want to look at it?
_1.7 | 161 - We are assuming that duriug the daytims period, fxom 0700

17 {{ to 2203,.there are 30 airpiéne opefations'which yield a PNdB of
18 113 == You can look at my notes if you will -- 100 airplane |
-19‘ operations which yield a perceived noise level of 110 and 100 at

20 [ 107 and 105. | o
.21 ~ And it deséribes how you gé throﬁgh the'procéss. Hero it
22 It is, also, o - o I

23 A. 113 for the firsu category? _
242l Q Yes. A 110 for the second and 107 for the third.
pA3) | Q. Yes. Bir. o T A. 5o, your tctal CNR value, I

2¢ | balleve, by the rules glven in this guide, will be 118,

| ——--
VB e i TS .

e
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I Q. Al xight, air. How, that 1o an increasa?

f(”j"

A. Thic is a CR valuo of 118 and THE of about 116. So, tha

CHR 4o larger thsan the THE in this caso.

1 ’ 8 =
'E " 'IT 4 Q. All xight. a A. Or the spummation on tho energy E
f 6 [ basis is less than ~- is about 116, which is less than tha calcu- ;
6 | lated cuR of 118, - | |
18 Q. That's right. " . A Then there was a -
8 KR. BCULLY: I &m going to glve you the increase os Béon-as b
9| £ina it, | |
10 THE COURT: ﬁhy don't we take tha molﬁ*nc recégs?
é 11 MR, SCULLY: all right, Your Honor, thank you.
; | 12 | . (tiorning recess taﬁen;}' o ‘- - _
e 135 THE COURT: All fight, fins, #e will continue.
5{: (:J el Q@ (By nr. Scully} tr. Bishoﬁ} dg;ing the recess I noticed
i 156 [ that you were golng through your books and pamphlets there.
16 ? X wbnﬁer'whether‘you found any placé in there where it
;;‘1' 17 xndiééted the rules and Bf&ps_for this procedure that you say is
i R 19 i possible without the use of contours or averagae information?
E 1 A.  In my looXing through, I d4id not find a specific procedure
é 20 || foxr utilizing direct measurements to calculate the CHR.
%  ' &1 Q.. S0, the only procedure that wa have in evidence in thesa
; - &% | pamphlets and in the basic work on CHR is based upon the use of
25 || contours and the categories of aircraft: is that right?- 7
_ 8¢y And there is nothing in thers about any other method of
| (_::-__.:35 doing 4t? _ o A Ho.
; : . 28 Q. Now, Mr. Bishop, referring to theae categories and the

= - . EDBAR F. JONES
{ S . ’ EE T OFFICIAL COURT REPOATCR
‘ ’ h LOURT HoUAE
DAKLAND, CALIFORNEA
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._2;
1 [ contours, based upon this data that I have just put up here znd an

& foxample, what information would you havg to know in order to comyuteg
8 { the CHR for that day's exporience? . |

" A, Az I was saying,-thore are cngincering procedures'that V2

.r:s

& cén calculate, from the perceived noise lovel and the number of
G [operations, the CHR. _ o |
7 Q. Ho. X think you are talking about another CHR now.
8. | The one I am talking about is the one that you described
9 in the basic book on CHR.
- 10 - A, It is described, but not confined to that calculation method |
11 Q. VWould you pelnit ne to ask you with reference to that nethodg

12 fwhat informaﬁion you mould have to have to ccvpute the CHR? ;é
;18 I A You mean, from =~ ' : o
14 o - Q. Assume we are talking about the method of comnutatibn 6f _
16 || CHR that iﬂ defined in Land Use Planning Ralating to Adircraft Hoise,
16 | which you testified is tho basic work on CHR and which sots forth

17 | the ateps of computation. ‘ _

"

18 i - X want to know vhat information you would nzed to corpute

19 CiIR in.addition to vhat I have put on the hoard.
20 A1 This procedure provides a means for cstimating the per-
- 81 ! codved nolse level, ond from that, and a knowledge of the number
22 1 o7 opérationa,_tha CNR, when you'db not have direct maasﬁrementa
23 || to determine thé percoived noise leval. _
24 Q. What information would you need now from this?
26 A. Al right, If I_havé the perceived noise level information,

86 | then I can calculate the CHR.

EOGAR F. JONES
BFFICIAL COURT REFORTCR
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O

O

® o = o & & B o -

DO W WM W W e e e e e e e e
G O & R DM O DO ® N B QD - O

Hﬁﬂ, i€ you wish, 4f it do desixed to draw c&ntours from
info;mat;dn such &g this, X would need some i@entificaﬁion of tho
alveraft so I can estimate tho percodved noise levels at polnts
other than that which I meacured.

Q. IMr, Bichop, I would like you to‘assuma.that we are going
to conpute CHR exactly’in accoroance witn the ﬁpecific steps out-
Lined in the exhiblits.

| And you have been on the proporty now during 0700 to 2200,
and you have observed theoe alrcraft attaining these sound levels.

Can you tell mo, with those assumptions, what othar
information you would nced to compute CNR, sir?

A. Yes,.I'can. |

THE COURT: I think you have got two questioﬁs here.

| By the guestion, YCould you coxpute CHR.“ do you éean by
the mathod you have juat stated? )

HR. SCULL‘-.’: Right. 7

'Q.: In ouher vords, in accordanca with the steps gset forth in
this 5@ok. can you conpute CHR with this Jdata?

A. Well, reading from nge 3, thero are basic steps.

And Btep 1 is, “Obtain data on aircraft oPerationB.-

"gelect noire contours.” That is Step 2.

Step 3 is, "Datermine parceived nolse levels.®

Step 4 ig, "Detormine proper corrections for operational
factors.® :

And then, Step 5, "Datermine composite nolse rating.®

The purposes of Sﬁep§_1 and 2 were to cnable you to estima

EDGAR F, ..;[JNES
OFFICIAL COURT KEPOWTER

COURT HOUSE
CAKLAHD, CALIFOMNMNEA
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the porcaived noise level., Since you then have direct measurements

of the peréeiveﬂ noise levels, you can start with Stép 3.
Q. &1} xicht. WNx. Bishop, excute mo, X don't mean to be
coﬁtentious vith you, but I do want to establish this.
I1£ we follow and use the proceduren set forth to compute
Ciik a5 pet foxth in the exhikits and in the basic works on GiR,
isn’t it a féct that wa would just_take all the ﬁctual.expericnces
that I have descxidbed up herxe, discard them, go to tﬁe.airport

and determine the types of alrplanes and usg average data fox

thooe airplanea?

A. If X was azked to determine the cowposite noise rating
based on direct observafions, 7 would noﬁ do that.

Q.' M. Biahoé -es : ﬁ.'I will outline -- If fou wigh
ma to classify these nolse levels in terms of alrcraft classifi-
catjons, then I would have to have some observation of the type
of alrcrafit.’

. Then 3£ it was‘approériate; I would separate the nolse
levels for the given classes and types of operations and, porhaps,
gaet an average perceivéd nolse level tb'apply té that class.

I would then determino the average number of cperations
of that typa of aixcraft and then summate the noise level. There
are peveral ways, '. |

Q. In other words, you would dis;egard the noise levels
maasured.on fha property and go to the -

A. Fo, I would not. If I was glven tho ==

Q. Co zhead. A. X£ X am glven the actuzl '

EDGAR F. JONES
BFFICIAL COUAT REFORTER
" EDURT HOUBE
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information of perceoelved nolse level, X will use that te deteumine

the composite nolse rxating rathex than rely on standarxdized con-

'tours.

Q. All right, piry and lot's just take that for a minute.

Let'o assumd you were given the data such as one would
parceive and obtain from the properiy, énd you discarded the pro-—-
cadures set forth in your manual éo-c "aute CHR, and you jusL |
compute it directly from the caoplirical data chtalned from the
pxope;ty.

Ien’t that NEF and THE?

" A&. Yo, I Qoulé summate the level., I£ I wished to corré&t the
CHR or calculate tﬁe CHR, I would useltha tulés for.sﬂmmating
levels that are given by the CNR proceduxe.

1
If from the same data I wish to calculate tha THE, I vould

56 tha rules given for ﬂurwating the noiﬂa lavels for cwlculating
the THE. ' .' o ' ' |
Q. Al right. Now to put this in tho right perspective, we
are~taiking about an gdsement here vhore the proposed limitatioﬁ
is 115 CHR? A. That io correct. _
& We have in evidence the book on how to.calculate 115 CHR.
So, you would assuma, would you-not} that the airport
under thip eascment would_ba_permittej t6 usa those précedures set
forxth in the book, even if they have roead data.from the propérty?
MR, ROBINSON: Well, I am going to object. It calls for
opinions and conclusions bayond his cxpeftiser and, also, it is
argumontative, | .
e, oo weranen
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MR, SCULLY: ALL right, X will withdrew the question.

PHE COUXP: ALL right.

hand coluwan I have the attoined PNAB. . A. ¥es, sir.
Q. &nd assume that Iz a one day period. Would you calculate
tho CﬁR; 6ix?

A. Okay. Let's Eea,.l would get & composite noise rating,

|| by my calculations of the duytime operations, this is, for 120,

Now, I may have made an error in my arithmetic herc.

Q.‘ Al). rxight, sir, I notice that to arrive at that, you made
a‘gxouping identified by the numbers "85 and "225," and then have
a numbex-after_it.. : . |

A. ‘YES.,VI gﬁduped themrin fiva Pudb intérvals vhich is
consistent with the contour groupings, as_i BAaY, of tho gteps
thaﬁ ara uséé throughout the CHR document. )

Q. Vhere in the CHR document does it set forth this pxoéedure
and inéicate the method of grouping? |

A, It doésn't spocifically spell it out.

Q. All right, sir. }n other wordo, if we were to change the

Egrouping and make'ﬁora or less groupings, would the CIR change?
A.  In this case, it probobly wouldn't change substantially
bocause 3t s dominated by the one operationrét 130,

Q. &A1l xight, But in the -- Let's jusﬁ take that 130 opera-

tion out.

Would it then-ba -~ The result would then depend upon the

EDGAR F. JONES

DFFICIAL GOUAT READATER

’ COURT HOUTE
OAKLAND, CALIFORMHIA
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! Q. {By Me. Beully} Hy. Blshop, I want to give you an exarmpla.

In one column ¥ havé the number of £lights and in the right-

i
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i method of catogorizing? A, It prcabahl-y would, I woulS
ihave to -= It probably would vary slightly. .
Q. All right, you see the ona operation at 130 that you gaid
dominated it? A.- YoB.

Q. I would iike to aek you to assume that that flight attais~

you Btill count 4t9 A 1 would, yas.

Q And if it occurred six days out of a seven day week, wouid
:‘ you atill count it? A. I would, yes,

| QR If it cocurred 364 days out of a 365 day yoar, would ysw

| 8t111 count 1t? ' A. 1 would, yes.

| Q All right, sir, I would like to rafer you to page 10 of

| your manual and of the basic work on CNR.

And the astorisk, tha single aatarisk fooinote says:

*Xf the average nunbey of operations for an alrcraft Y0P+

Mcw, what does that mean?
A It means that Lf the average, as it gays -- I would likn &

f point out that thera axe paragraphs in this document that descrids

of operations.

Q. X am not talking about avarage,

HR, ROBINSON: Will you let him finish his answer?

A,  And those point out -- and I would like to take & minuté to
armdis SaunT nkronten

BRURAT AoUNE
BARLAND, CALIFOAMIA
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1 | £ind that refercnco, 4£ X nmay.: 3 7

z Q. {BQ M. Scully) May X point it oﬁt to you, sir?t

3 | On'?age 3 of, “Datailed.Description of the Prbcedure,“ it

4 hﬁ&ysz_- - _ . |

& *The overage valuss ghould ba courputed froﬁ long term data

6 | (i.c., annval) movements).? |

7 and it 2lso cays on Page 3@

B “If the number of daily movements shows pronounced vario-

o Ptiona according to & weekly or seasonzl pattern, use the averago
iﬁ numbar of mo?ements overrtha pexiod of ﬁaximﬁm aétivity.

11 “Fo* cxample, at a military base vhere activity is heavy
12 [fon we ek daye but very light on weekends, use the averaga over the
13 fivo weck days.”
ié ALl right, nir, then your interpretation of that language
15 [fis that if the 130 PNAB flights occurred 364 days out of 365, that
16 |jwould bé a pxéndunced variation, accordiné'tb a weekLy or peasonal

717 pattern? | _ o
18 ¥ 'The intent hereo waﬁ to determine the nurber of operations

19 Jover the periods of maximum or mosf representative activity.

20 And if an operation occgrred 364 times out of 365 per year,
21 Il 2 would think the acfivity during the 364 times is more representa-

"éz tive thén during the ona tiﬁa in which the operation did not occur.
25 Q. All xright, 91#. Hbr, you would interject your judgncnt
aéi‘into the coantation of CHR and d*srcgard tho l;nguuge of your
2b | proce duxc? " A In the anplicatiOﬁ of this, yes.
26 | In planning and detc:nining land used, judomcnt is required.

|
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Q.  211) xight, You would usc yowr judgment to choose how you

ara going teo computo the CUR?

‘A, In gelecting the noise lovels ond number of operatlons to
usa, ¥ certainly would, _
Q. HMx. Bishop, sirxicily applying ¢he rules and procedures et

forth in your book, you could, strictly applying the procedures

'"anﬁ not using judgment to change thcm, ignore a £light that occurred

364 days out of 365 and attain o level of 130, is that right,
bt;ictly applying the language?

A. I think my interprotation of the information givch on
Page 3 would lead you to include the nuaber of -~ buase my average
nunber of oporations on that cccurrxing during 364 times out of 365.

. The sentenco hore payg, ". . .‘use the average nunber of
mOvcmentQ over the-pariod of ﬁaximum activity.”

Q. VWheore is-that uantencc?

A Xt was giving an exanmple of a military b SC. Lét{s-spg,,'
I will read the sentenco. I

Q. It ctarts outd

- - MIf tho number of-éaily noveﬁchté chow pr@nouncc&-vaiia~f )
tions acco*ding to a weekly ox seasonal pattern,“ such as heavy -
oporations’ to a military'basa that docsn't opnrate on Snturday -
anfi Sunday. _
| is that righe®? = | | A Yeo.

.Q. Ailgfight, and fﬁu are iikenihg ny exarple to that?
&; Yon, olx. _ 7 ‘ ' _ _”h‘
THE.COﬁRT: 1r. Bishop, maybe a little more éra&tical exanrple
, . EDGAR F, JONES
* . : arficisal COUAT REPOATER

fU0OURAT WOUSBE
DAXLAKD, EALIFORHTA

e ot P




[ T e . Lo- - v e JEP

35

THE WITNESS: If 1 were determining the nolse exposure in and

Bince it is ~- It im ons of the probable or extremo cases

.! it io prokbably ons of the aircraft making tho highest noise level
so I would not neglect 4it.
Q. (By Mr. Scullyl That would be the exercise of your own
judgment. wouldn®t 4¢7 A. That iz correct, sir.
| Q. ot in applying the rules and the definitions and detaile
5tepa of computing CHR? A. Yes, I would exercise engine.
ing judgmént, yea.

Q. Yes. HNr, Bischop, 1f you applicd just the rules set forth
n the BBAN Manual without the exercisa of any judgment, that jum
et would be excluded from the computation, wouldn't it? '

A. That ia gorrect,

Q. All right. Mr. Bioshop, on the average figures and the

Eatmospheric conditions: e that coxrect?
. A. Ysa, about as wall as wa can define "average®r yes, sis.
€& and they are based upon the averaga characteristics of

claamm of mircraft; is that right? A. That is correct.

ERDRBAR F. JOINRED
DrFGIAL OORNY ARAGNTER
EOURT HORWE
GARLANG, EALIFIRNIA
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Q- Hﬁ. Bishop, do clu s in atmospheric conditions, such as
ﬁind&. temperature, humidity and the other elementa, affect the
i operation of the flights and the level of noise that will ke i~
posed upon and adjacent to the property?
A. Yes, they do.
Q. And in applylng these steps and procedures as contalned iIn
| BB 821, which, I think, is Exhibit 3, you make no correction, do

©C o0 N o O & a N -

[
=]

A. The contours are based on the average conditions, and we

|
ot

'would ex;peét. in practice, to measure variations above and balow

[ I Y Y R
o & 4

the BBSN Manual, you don't base them on the actual noise imposed

[
[« ]

on the préparty. but uponh averages as praviously determined?

e
q

A. The contours provide an estimate of the parceived noise

g
o

lavel that is likely to occur.

o
«

Q. On your direct examination, you stated in response to

1
L=

Mr. Robinson's question that if there ware two people standing on
uur propexrty and they exporienced this flight pattern or frequéncy

o
5 8

lof £1ights in the attaining of those levels of PNAB, and thoy have

&

qot. their back turned to each other and they can't talk or s=e

o4
)

[what the other person is writing, is it your answer that they will,

o
L+ ]

lwithout any question or deviation, arrivs at the same CHAR?

o)
o

A. They would have to be familiar with the sngineering

EDZAR F, JONESB
BFFIGAL EOURT NESDRTER
QOURT HRUAE
SALLAND, CALIFOANIA




! poseibly some common agrecment on intexrvals: other than that, they
twould arrive a. iz same value.

Q. They would have to have tho szme cngineerixig training,

i to intexvals, i{s that what you said, and groupings?
A. Yes, sir; that's right.
Q It isn't avallable as a standard or norm in any document
or book? ‘ A. Ko,
MR. MCLAURINs Would you excuge us a minute, Your Honor?
MR, SCULLY: With the Court’s indulgence, Your Honor.
THE COURT:s Yes,

(Dl.nét'mnion off the xecord.)
Q. (By Mr. Scully) Mr. Bishop, at the recess you had an
oppartunity -= I gave you my example of increasing the PNAB's by
fan aggregate of fivae, A. Yen.
. Q. which caused the CHR ¢o drop by fiver is that right? Were
my figures coxrect? A, My calculations agree with
fyours: yes, sir. |
: Q. All right, sir. S¢, under this example, if you were to
i.ncrenaa, the total noise by five PNAB under theoe icircnmstiancas.
the CHR would drop by five?
" A In that particular example, yes.,

Serronas aounT nksonTEn

GOUAT HOURL
BAKLANE, DALIFODNNIA
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a thing can occur, are you, sir?’ A. No, I am not.
MR. SCULLY: ALl right. then, I won't go into other exa.ruples.
We have no furthar quea*ions, Your Honor,
THE COURT: All right, Mr. Robinson,
MR. ROBINSON: Mr, Bishop, just a very fow questions.
REDXRECT EXAMINATION ‘

Q. (By Mr. Robinson} Undor cross-examination, you roferred to -

0@4@#‘-0‘““

ia document -- reference was made to the document that you and

b
o

A Yes,

-

Q. Now, sir, with respect to that document, does it contain

it
]

the same cautjions to which reference has been made in the CNR

i
@

document? _ A I don't know it it hao . axplicitly the

o
o

namo language, The intent of the MNEF contours, tha intended use,

P
-

[is the same as this, as the CNR document.

fon
~3

X think this is discussed in the foreword and first section

jof that report.

i
L]

G And vwhat do you mean by, "intended use™?

okt
©

A  Primarily, intended for land use, for land use planning.

-]
L)

Similar to the CNR, it provides estimates of expected nodsa

N
5 S

tlevels for current snd expected future aircraft and a procedure for

dariving an NEF value,

Q s it intended, say, as an enforcemaent tool in the same sensc

& % 8

fas CNR 187 A It is not intendod directly as an

)
o

onforcemant.

" EDGAR F. JUNES
BFFCIA. SCUAT RIFOGRTER
SOUART HEURE '
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MR. ROBINSON: X have putihing further.
RECEOSS~EXAMINATION

Q. (By Mr. Scully} Mr, Bishop, we found that CNR can have

|some funny fluctuations, It can down when the noise goes up.
Could that happen with TNE?
A. Let's seo, I don't believe so,
Q. . Wo observed that CNR requires prior agreemanﬁ on engineerinc

[judgnent in some instances? A. That is correct.

© o N o O s O N

Q. Does TNE require any such thing?
A. Very little, I think,

g
= O

Q. Any at all, sir, once you have our Exhibit 77

5

A. Well, there are certain engineering skills involved in

ook
]

igetting the correct measurements, and these arxe implied,

[
" 3

Q Bir, I am talking about judgment daclsions that are mada
during the readings and calculations.

bt
o o

A, There iz no high degree, no.

)
~3

Q. I notice that we have some characteristice that result in

L
[+

I CHR from averaging, from grouping.

Is there mny such averaging orxr grouping in TNE, other than

- S
o ©

treadings two days, seven days apart?

BB

‘A. There is a grouplng of noise levals that ls specified in

the document.

]
]

Q. But they are in there in a group: ie that right?

™
o~

A. Yes, sir.
Q. BAnd so far as INE is concerned, I notice that at the begin-

& &

Ining of the document, on Page 2, you states

EDGAR F. JDHES
SFFIGAL BORAT REAQRTCR
BOHINT HOUNE
DAKLAMB, CALIFORMIA
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*The term *THE® ¢ 1 titutos a development of the concept

| of the composite noise rating or CHR.™

Would you say that that was a refinement of CNR to remove

i its defacte and problems for nolse moasurement?

A Y guess «~ It seemz to me the major purpose of the TNE, as

| cutlined in that document, was to agres upon a method of muasuring
and interpreting the noise levels that would be, you know -~ |

Wo tried to arrive at commonly accopted and specified

{ Tules for calculating the noise exposure.

Q And one that could be easily and directly and simply

i enforced? A. One that would provide a mecans of
! measuremant that was quite clear and would yield unambiguous result:

yes, sir.

MR. BCULLY: Thank you., No further questions,
MR, ROBINSON3 ‘z have nothing further. |
THE COURT: That is all, Mr. Bishopj thank you. |
' (‘iﬂﬁneas excused.)
MR, McLAURIN: Would you excuse us a minute, Your Honeor?
THE COURT: Sursly. '
{Discussion off the record.)

MR. SCULLY: Your Honox, we don't feel that we need anything

8 further.

THE COURT: All right, Mr. Robinson, do you have anything

I further to offex?

HR. ROBINSON: No, Your Honor, I do not.
THE COURT: And you havo nbt.hing further to offex?

EDBAR F. JONES
. BAVIDIAL DOUAT RESDRTIR
SUUNT HOURE
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FOR IMMEDIATE RELEASE

MAJOR PROGRESS MADE TOWARDS
SOLUTION TO AIRCRAFT NOISE PROBLEMS

MONTREAL, 24 December, 1969 - Delegates frorjﬁ 29 nations and 9 international
organizatloﬁs attending a worldwide meeting on "Aiili'craft Noise in the Vicinity

of Airports", have brought to conclusion what is gezz;:erally regarded as an unusually
co-opere,tive and decisive meeting, marked for its i)rogress in obtaining inter-
national iﬁtere st and agreemeﬁt. Sponsored by the ]]jnte rnational Civil Aviation
Organization {ICAO}, headquartefed in Montreal, tijae meeting has 'accompliehed

the following: ' | !

1, Description and Measurement of Aircraft Noise |

The Meeting agreed upon mternatlonally standardtz‘ed procedures for descnbmg and

meaguring azrcraft noise on, and in, the vunmty of airports. For all aircraft design
and s:.m:.lar scientific purpases (including a1rcraft po:se certification purposes)

the highly accurate “Effective Percewed Noise'"in fdeclbels {EPNdB} method

umeemuaﬂa

will be used. For monitoring purposes, 2 simpler deczbel unit - dB(D) or dB{A) -
will be used, The Meeting also developed and agreed upon what is termed the
"international Noise Exposure Reierence Index" to serve as a gmde m all States
interested in determining means of measunng, deecnbmg and predxctmg a realistic
indication of the total noise exposure ans;.ng_frarn ;all aircraft movement aroun@ an
aerodrome within a .given period of time, | -

2. Human Tolerance to Aircraft Noise in. the Vu:xr;;ty of Ax_ports

The Meetmg produced agreement that there is prelsently no evidence to suggest
that human exposure to aircraft noise in the vw;m#y of airports has had any
significant effect on physical or mental health or qn hearing, It was recommended,
however, th;t some ICAO Msmber States and integg:national'organizations should

promote research to idet_}ti__f);._ any peesihle, long-te :n_j effects on humans.
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5, Land Use Control in the Vicinity of Alrports

The Mceeting developed guidance on land use p.?.anning in the vicinity of airports,
Typical examples are given of the use which cjtm be made of land in various
zones around airports which will causc the least disturbance to the population,
The chicf value of land sse plunning is in the c:lcvelc:pment and planning of

new airport sites, rather than existing airports where the cost of changing

the situation.wmuld be prohibitive, The Meeiinig recommended that States

should introduce land use planning to the extent practicable at all airports,

6. Groound Run-up Noise Abatement Procedures

The Mceting ag‘rccd that countrics which had c;evelopcd new or improved mmethods
of veducing ground run-u§ (or engine-testing) noise at airports should provide
such information to other ICAQ Member Sta.tc%s. It also reviewed common
measures taken to reduce noise, i, e.: selecting appropriate areas of airport
property for run-up noise wnere it will cause ;least disturbance, use of

physical barriers to cut noise, restricting hou?,rss when engines can be tested,
etec. These and similar procedures werc rcco%nmenzlccl te improve the reduction
of noise,

Delegates to the ICAO Noise Mecting were unainimous in their concern that
aircraft noise in the vicinity of airports was b;ecoming & major problem which
required special atiention,” While the Meeting itself has ended, the interest

and work will continue through further activitiies of ICAQO and its Momber States
in the continuing co-operative effort ta solve tihc nojse problem - now and in the

future as new gencrations of aircraft and engihes are developed,

- END -




