
Revised March 20, 1970 

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

Place 

State Bar Building 
601 McAllister Street 
San Francisco, California 94102 

San Francisco 

FINAL AGENDA 

for meeting of 

CALIFORNIA LAW REVISION COMMISSION 

April 3-4, 1970 

1. Minutes of March 6-7 meeting (sent 3/12/70) 
lAo Sem.te BUlB 91, 9lI- (_Dded 3/19/70); All 126 (_Died 2/19/70) diSCU88ed at 

2. Administrative Matters lIII!etlDg 

3. 1970 Legislative Program 

4. Study 65.40 - Inverse Condemnation (Aircraft Noise Damage) 

Presentation by Dr. Garbell, Mr. Rogers, and 
Mr. Clark 

Memorandum 69-133 (sent ll/26/69)(page 14 and 
following) 

Memorandum 70-31 (to be sent) 

Special order 
of business 
at 1:30 p.m. 
on April 3 

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/l2/70) 
First Supplement to Memorandum 70-16 (sent 3/18/70) 

7. study 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 70-27 (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 
"Private" Persons Generally) 

Memorandum 70-25 (enclosed) 

11. Study 36.25 - Condemnation (The Declared Public Uses--Byroads) 

Memorandum 70-30 (enclosed) 

12. 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 Memorandum) 
First Supplement to Memorandum 70-14 (to be sent) 

13. study 36 - Condemnation (General Status of Work on This Topic) 

Memorandum 70-29 (enclosed) 

14. Study 52.40 - Sovereign Immunity (The Collateral Source Rule) 

Memorandum 70-28 (enclosed) 

15. study 76 - Trial Preferences 

Memorandum 70-21 (sent 3/18/70) 
Tentative Recommendation (attached to Memorandum) 
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MINUTES OF MEETING 

of 

CALIFORNIA LAW REVISION COMMISSION 

APRIL 3 AND 4, 1970 

San Francisco 

A meeting of the California law Revision Commission was held in 

San Francisco on April 3 and 4, 1970. 

Present: Thomas E. Stanton, Jr., Chairman 
John D. Miller, Vice Chairman 

Absent: 

G. Bruce Gourley 
Noble K. Gregory 
Joseph T. Sneed 
Lewis K. Uhler 

Alfred H. Song, Member of the Senate 
Carlos J. Moorhead, Member of the Assembly 
George H. M.lrplIy, ~ officio 

Messrs. John H. DeMoull;y and Jack I.Horton, members of the COIIIII1s-

sion's staff, also were present. 

The following observers were present on April 3: 

Vlilliam Bitting, Hill, Farrer & Dlrrill 
Donald L. Clark, San Diego County Counsel 
Norval Fairman, Department of Public Works, San Francisco 
Maurice 11. Garbell,. Aeronautical Consultant, San Francisco 
David Ingram, Jr., Consultant - Appraiser 
John N. Mclaurin, Hill, Farrer & Dlrrill 
E. E. McTaggart, Calif. Department of Aeronautics 
John M. M:>rrisson, Attorney Generals Office, Sacramento 
John E. Nolan, Deputy Port Attorney, Oskland 

John D. Rogers, Rogers, Vizzard & Tallett 
J. Kerwin Rooney, Port Attorney, Oskland 
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 fallen-ring observers were present on April "-: 

Norval Fairman, Department of Public ,Iorks, San Francisco 
John M. M:>rrison, Attorney Generals Office, Sacramento 
Terry C. Smith, Los Angeles County Counsel 
Charles E. Spencer, Department of Public Works, Los Angeles" 
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April 3 aim 4," 1970 

ADMINISTRATIVE MATTERS 

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

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

Schedule for future meetings. The following schedule wa s adopted for 

future meetings: 

Date 

»:Iy8 
May 9 

June 5 
June 6 

July 10 

July 11 

August 

September 3 
September 4 
September 5 

October 9 
October 10 

November 6 
November 7 

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

10:00 a.m. - 12:00 noon 
(Commission meeting) 

12:00 noon - 2:00 p.m. 
(JOint meeting 1fith 
representatives of San 
Diego Bar Association) 

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

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

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

State Bar Building 
1230 W. 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 94102 

State Bar Building 
1230 If. Third Street 
Los Angeles 90017 

Sta te Bar Building 
601 McAllister Street 
San Francisco 94102 

State Bar Building 
1230 ,1. Third Street 
Los Angeles 90017 
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Minutes 
April 3 and 4, 1970 

Personnel. The Executive Secretary reported that he had selected 

Mr. Emil Craig Smay, Note editor of the Utah Law Review, to fill the staff 

vacancy created by the resignation of Mr. Taylor, the Assistant Executive 

Secretary. 

Meeting with members of San Diego Bar Association. Commissioner 

Uhler was designated to work out the details of the program for the joint 

meeting with the members of the San Diego Bar Association to be held on 

July 10. 

Research 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 stuqr on attachment, garnishment, and 

execution should be given a high priority and that work on a background 

research 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 ~nt to cover necessary 

travel expenses they must 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 be paid for the study, the procedures 

under \'rhich the study lTill be conducted, and so that the consultants can 
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commence work on the study as soon as possible. It is anticipated that 

the consultants will meet with the Commission at its Moly meeting if 

possible. 

(2) Nonprofit Corporations. 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 IIays 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 ,ras 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 Source Rule). The Commission 

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

Southern Cal. Rspid 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 request for authori-

ty to examine the collateral source rule generally as it applies to both 

tort and contract actions. 

New topics-- Interest on unliquidated claims for damages. The Comis-

sion indicated that it believed that the subject of interest on unliqui-

dated claims for damages would be a topic suitable for Commission study 

and that the Commission would be willing to study this topic. This view 

is to be forwarded to Mr. Elmore, special counsel to the State Bar. 

1970 Legislative Program. The Commission discussed the progress of its 

1970 legislative program. Various amendments to bills were approved and 

are set out in these Minutes under the particular study. 
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@I61W&h;;aIO.~ (SEMTE BILL 91--ENTRY FOR SURVEY) 

The Commission considered a suggestion that this bill be amended 

to make 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: 

AMENIMENT TO SENATE BILL 91 

Add amendment to Section 1238 of Code of Civil Procedure to bill. 

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

1238. Subject to the provisions of this title, the right of 
eminent domain may be exercised in behalf of the fOllowing public 
uses: 

* * * * * 
22. Terminal faCilities, lands, or structures for the 

receipt, 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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STUDY 36.10 - COODEMNATION GENERALLY 

The Commission considered Memorandum 70-29 and the attached compilation 

of statutory provisions dealing with eminent domain. The Commission approved 

the staff suggestion that a running compilation be maintained and tentatively 

approved the comprehensive statute attached to Memorandum 70-29 with the 

following changes or corrections: 

Camwrehensive Statute § 100 

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

Comprehensive Statute § 107 

Revised to read: 

107. "Person" includes any public entity, individual, firm, 
association, organization, partnership, trust, corporation, or 
company. 

Comprehensive Statute § loB 

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 a later time. 

Comprehensive Statute § 110 

Revised to read: 

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

Comprehensive Statute § 360 

In line 6, the word "real" was deleted. 
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Education 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 authority.) The second paragraph on the 

second page of the Comment to Section 1047 should be revised to include a 

parenthetical describing 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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STUDY 36.20(1) - CONDEMNATION (THE RIGHT TO TAKE--THE 
LEGISLATIVELY DEClARED "PUBLIC USES" GENERALLY) 

The Commission considered Memorandum 70-8 and the staff recommendations 

contained therein pertaining to the right to take. The Commission 

tentatively determined that Government Code Section 184, Civil Code Section 

1001, and Code of Civil Procedure Section 1238 and related sections that 

declare particular uses to be public uses should be repealed. However, any 

provisions of Section 1238 and related sections that clarifY the extent of 

the right to take should be recodified in the appropriate place and a general 

policy to codifY existing law with regard to the right to take was adopted. 

Section 30C should be added to the Comprehensive Statute to provide as 

follows: 

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

3OC. The power of eminent domain may be exercised to acquire 
property for a public use only by a person authorized by statute to 
exercise the power of eminent domain to acquire such property for 
that use. 
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STUDY 36.21 - CONDEMNATION (THE RIGHT TO TAKE--THE RIGHT TO 
TAKE A FEE OR ANY LESSER INTEREST) 

The Commission considered Memorandum 70-14 and the attached background 

study. 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 illustration and not by 
way of limitation, includes rights of any nature in water, 
subsurface rights, airspace rights, flowage or flooding easements, 
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 is intended to provide the broadest possible 
definition of property and to include any type of interest in property 
that may be required for public use. It is expected that this defini­
tion will be improved as the Commission's work on condemnation law 
progresses. 

§ 102. Nonprofit 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. Except to the extent limited by statute, a public entity, 
public utility, or nonprofit college that is authorized to acquire 
property for a particular use by eminent domain ~ exercise the 
power of eminent domain to acquire the fee or such other right or 
interest in property that is necessary for that use. 
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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 acquired 
Oy eminent domain. 

Section 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(4)(local public entities). 
However, under former law, most privately owned public utilities 
were permitted to acquire only an easement unless the taking was 
for "permanent buildings." See Code Civ. 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 making such decision and the related decisions 
concerning the issues of "necessity" are a separate subject. 
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STUDY 36.25 - CONDEMNATION (THE DDCLARED PUBLIC USES--BYROADS) 

The Commission considered Memorandum 70-30, the attached Tentative 

Recommendation {revised 3/19/70hand the background study. Section 412C.l, 

to be added to the Streets and Highways Code (page 14 of the Tentative 

Recommendation), was revised to provide that a property owner's request for 

a byroad is 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. 

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

The Commission considered Memorandum 70-16, 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 8961 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 districts which 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 recommendation. 
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STUDY 36.203 - CONDEMNATION (THE DECLARED PUBLIC USES--
CONDEMNATION BY CITIES AND COUNTIES) . 

The Commission considered Memorandum 70-26 and ~pproved 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. 

c 

c 
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STUDY 36.204 - CONDEMNATION (TIlE DECLARlID PUBLIC USES-­
CONDEMNATION FOO STATE PURPOSES) 

The Commission considered Memorandum 70-27 and the First Supplement to 

Memorandum 70-27. The staff was directed to contact the Department of 

General S~rvices 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. 
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STUDY 36.205 - CONDEMNATION (THE DECLARED PUBLIC USES-­
CONDEMNATION FOR FEDERAL PURPOOES) 

The Commission considered Memorandum 70-18 and tentatively approved 

the Comment to the repeal of subdivision 1 of Section 1238 of the Code of 

Civil Procedure. 
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STUDY 36.206 - CONDEMNATION (THE DECIARED PUBLIC USES-­
CONDEMNATION BY "PRIVATE" PERSONS GENERALLY) 

The Commission considered Memorandum 70-25 and the attached background 

materials. The Commission directed the staff to contact Mr. Wallace S. MYers, 

the attorney of record for Melchior Linggi, and attempt to discover the 

complete factual background and eventual outcome of the Linggi case. The 

Commission tentatively determined that no "private" person should have 

condemnation authority for a purpose other than to make sewer connections 

and deferred its decision whether even such limited authority should exist. 

However, the Commission directed the staff to prepare 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 

hospitals. 
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STUDY 39 - ATI'ACHMENT, 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 back-

ground research study should be commenced as soon as possible. The Com-

mission directed the Executive Secretary to execute contracts with Pro-

fessor Riesenfeld and Professor Harren to provide payment to cover neces-

sary travel expenses they must incur in conferring ,on the study and 

attending Commission meetings to discuss the scope of the study with a 

view to determining the na ture 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 

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

under which the study will be conducted, and so that the consultants 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 

possible. 

c 
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STUDY 52 - SOVEREIGN IMMUNITY (SENATE BILL 94) 

The Commission discussed the plan or design immunity provision of 

senate Bill 94. After considerable discussion, the Commission approved 

the following amendment to the bill and revised Comment to the plan or 

design immunity provision of the bill: 

Amendment: On page 3, line 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. 

Revised 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 immunity" provided by 
Section 830.6 allows a public entity to permit the continued exist­
ence or operation of an improvement merely because there mlS some 
justification for its plan or design at the time it was originally 
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 number of persons using the improvement, by a 

change in the nature of the use made of the improv~nt, 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 
did not receive discretionary approval (see, e.g., Johnston v. County 
of Yolo, 274 Adv. Cal. App. 51, 79 Cal. Rptr.~(l969», or if there 
1s 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 must 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 
accident in question. Thus, he must be persuaded that the condition 
created "a substantial (as distinguished from a minor, trivial or 
insignificant) risk of injury when such property or adjacent proper­
ty is used with due care in a manner in which it is reasonably fore­
seeable that it will be used." See Section 830(a). Similarly, he 
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must be persuaded by a preponderance of the evidence that the 
defendant public entity had knowledge of the dangerouse condition 
for a sufficient period of time to take remedial measures and that 
action or inaction of the public entity 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 section 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 bearing in the case. Specifically, elimination 
of the plan or design immunity by operation of subdivision (b) does 
not relieve the plaintiff of the basic evidentiar,y 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 was 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, supra) 
or affect any other immunity or defense that might be available to 
the public entity under the circumstances of the particular case. 
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STUDY 52 - SOVEREIGN D:MUNITY (ASSEMBLY BILL 126) 

The Connnission approved amending AB 126 to make its operative date 

January 1, 1970, and to make various provisions of the bill not appli-

cable to claims presented prior to that date. 

c 
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SWDY 52.40 - SOVEREIGN lMMUNITY (THE COLIJITERAL SOURCE RULE) 

The Commission considered Memorandum 70-28 and the impact of the 

recent Helfend 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 request for authority to examine the collateral source rule 

generally as it applies to both tort and contract actions involving both 

private and public parties. 

c 

c 
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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 out below was approved. 

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

1974. No ~e~BaB-!B-liaele 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 subscribed Qy or 
in the handwriting of the party to be aela-l!8ele charged • 
This section is a Statute of Frauds provision and is to be 
applied in a manner 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. Hutchinson, 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 requires 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 circumstances ~lhere there is an estoppel to assert 
the Statute of Frauds, where a fiduciary acting in a confidential 
relationship to his principal and owing him a duty to deal honestly 
with him nevertheless defrauds him, or where the defendant receives 
a benefit to himself. See Monarco v. to Grec:), 35 Cal.2d 621, 220 
P.2d 737 (1950)(estoppel); Gerhardt v. Weiss, 2\1.7 Cal. App.2d ll4, 
55 Cal. Rptr. 425 (1966)(confidential fiduciary relationship); 
Michael Distrib. Co. v. Tobin, 225 Cal. App.2d 655, 37 Cal. Rptr. 
518 (1964)(benefit to defendant). See Civil Code Section 2794(1), 
(4)(benefit to defendant). See also Sunset-Sternau Food Co. v. 
Benzi, 60 Cal.2d 834, 389 p.2d 133, 36 Cal. Rptr. 741 (1964). 
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STUDY 65.40 - INVERSE CONDEMNATION (AmCRAFT 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 fram the other 

observers present. 

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 liability for aircraft noise 

damage. The changing technology for neasuring noise and the tremendous number 

of variables with respect to both use of the "damaged" property and aircraft 

operations make it both impracticable and undesirable to fix specific statutory 

c 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 Article I 

of the California Constitution for significant--as contrasted with trivial or 

de minimis--damage to property measured by loss of market value which is 

caused by aircraft 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 aircraft noise damage. 

c 
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o 
Minutes 
April 3 and 4, 1970 

STUDY 76 - TRIAL PREFERENCES 

: 0,: 

The Commission considered Memorandum 70-21 and the attached tentative 

recommendation and determined that this topic 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 provisions create no significant problems of 

judicial administration. 
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April 3 
April 4 

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 7 

December 4 
November 5 

TENTATIVELY ADOPTED 

SCHEDULE FOR FUTURE MEETINGS 

Time 

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

10:00 a.m. - 12:00 noon 
(Commission meeting) 

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 

12:00 noon - 2:00 p.m. Place to be determined 
(Joint meeting with 
representatives of San 
Diego Bar Association) 

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

9:00 a.m. - 1:00 p.m. Bahia Motor Hotel 

No meeting (vacations) 

9:30 a.m. - 5:00 p.m. 
9:00 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. 

State Bar Building 
601 McAllister Street 
San Francisco 94102 

State Bar Building 
1230 West Thrid Street 
Los Angeles 90017 

State Bar Building 
601 McAllister Street 
San Francisco 94102 

State Bar Building 
1230 West Third Street 
Los Angeles 90017 
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$OR 7 (inwrse" cbndellin.tibn authOrizatIon) 

SC. &." .,8 ~all.tllor.·.·.· ity to.,' .studY. ' .. eXist!. n.!t.t.PP~C8.) .. 
. S8 266P'root of foriign offic!all'~ords) 
". '123 l'uleagainstperpetuities) '. '. 

'"<-,/ 

'MilasUf!,s,That Have PaS~d one Ho~se 

',,/126 ($tatuteoflfJaitatJ~s inac'tions at!alnst,yublic entities) " 
'. " " . " (he81'i1lg by Sell(tte Ju41e1aryCaliilittee sCbedu~ed tor Marett 31) 

'Ai 11l(;eal,'pi'Op&r~y leases). . . . .' .' . '.. . ' 
'. . (hi!ai'1ng by Sene,te,J,Wii.¢i81'Y pGlllllitteescbeduled fCl"March 31) 

91 ,(~ntl'iforsurvey.tellts. etc.)" ...., ." 
. ':(nat 'sebe«iul.ed fol' heal'ing in Ass'emb:!3) 
.'" .' _ i 

9S (genen,l.evl«iencebiU} ,..' '. . . . 
·Cbe&l"l.ng by Assembiy JUdIci81'Y CClllmltt.e scheduled fol' March 30) . ".- , -. -- - - -

. , 

SI l.29 {1'Iisl11lIaioqui'tur). " .' ' .... .... ,.' 
(hearing by I!.Ssemblr JUdIc1.ry c_ittee,sc~!iuled fol' MU'ch30l 

" ~R 6' (new iicipIc~.pel'Bllts . studyqt'~ontil'otltcortJora'l;.1~ la;' 
." : .. '} (to be heard by Wa.rsand*,a!l.t:aimit~.tiro~blyon Mal'Ct131) 

, 

Measure OI1Tbl1'd~aQing :l.nFll'stJlp9.II11 • 
, -- c.. -' 

AS 124 (qUa81':'.c~ityp~rty) , , 
. '- -' ~ , - : . 

. AS 125 
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(~bitl'ation 1n ciondemnation da"'!!) '.' ..... 
, (A~1ioVed by Anl!llb1.y .rud;Ci,aI1'~~tt",;scheduled rOI' he&l"i,ng 

. by NS~QblyW.y.and Mean~ C_it.OD)Match~l. V8riousst~te 
, . depart#pts.bavepersliade<i .the·~nt of ,inance . to oppose 
, . the' bill U!·the81'ouMthat it .would'slJbllt@t1;ally tnc1'8ase I,Ii'oP­

ertj a(:quisition.cos;ta.. Weha:".aaked tile Legislative Analyst 
e.nd. the Depa1'tlDelltOt Pin8.llc~ t~1'8v1etr the11' eO!lt arialy-si!! ot 
this bill.). ". '.' , .', .... , 

SB 90 (l'epresentations as to Credit) 
(Heal'ins by Senate Judicial'Y Committee scheduled fOl'Mal'ch 31. 
Bill is opposed by Ca1if01'llia Real Estate ASllociation andCalifOl'Dia 
Bankers Association.) 
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S892 (plan or design immunity) 
(Hearing by Senate Judiciary Committee scheduled for March 31. we 
are amending bill in an attempt to obtain something acceptable to 
the committee.) 

Measure ''Held" in.Committee 

S8 94 (gelleral gove~ental.Hability recormnendation) 

-': -

(This bill is held in commltte.e because a motion to report out the 
bill failed. We need approval of a majority of the members of the 
caamittee (7) before the committee will consider tbe bHlagain. 
The primary. reasOn why the bill was defeated in the committee is 
that the reqommendation on the plan or design immunity was not 

. acceptable •. Weare attempting to 1o!ork out a ccmprCllllse on this 
. bill and may be able to seve it.) 
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Measures That Have Passed One H<:)use 

AS 123 (rule against perpetuities) 

AS 171 (leases) 

SB 95 (general evidence bill) 

SB 98 (fictitious business names) 

SB 129 (res ipsa loquitur) 

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) 

Measures on Third Reading in First House 

AS 124 (quasi-community property) 

AB 126 (statute of limitations in actions against public entities) 

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

Measures Still in Committee in First House 

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

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

SB 92 (plan or design immunity) (to be heard by Senate Judiciary Committee) 

Measures "Held" in Committee 

SB 94 (general governmental liability recommendation) (This bill is held 
in committee because a motion to report out 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.) 
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California Law Revision Commission. 
School of Law - Stanford University. 
Stanford. California 94305 

Working Paper CLRC ~ 

Supplementary Information and Exhibits 
To Worldng Paper CLRC 70-1. March 4. 1970 

April 3. 1970. 

At a 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 courtelY 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. il 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 as 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 span of trial time by experienced and 
capable counsel. 

However. there are cardinal problems which must be l'ecognized 
and considered in any endeavor to fix specific values for a suggested 
"runway-length and distance" criterion. The writer respectfully submits 
the following: 

J 
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1. Runway Length. 

!: . .!!! current operation, the 6,OOO-foot runway length suggested as a 
threshold 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. DevelopmenUlcurrently in the field-test stage of industrial experi-
mentation are directed toward STOL (steep take-off and landing) 

operations on 4,OOO-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 hy.The 
Boeing Company. Elsewhere, Eastern Air Lines and American Airlines 
have. for Bome time now, carried out experimental STOL operations in 
the New York Area with a four-engine Breguet turboprop 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 "INTERAVlA 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 g,eometry 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 observation. 

b. The configuration of the terrain and man-made st:t"uctures in the 
Vicinity of the runway and of the point of observation. 

c. 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 2.3 of Exhibit D) may not experience exorbitant noise level during the 
initial period of a take-off roll. yet, as related on page 2.4 and in Fig. 6 of 
Exhibit C, intense noise may be experienced by such a location IIp to 12.0 
seconds - from 3-4 miles away - after the beginning of the take-off roll. when 
the departed aircraft makes a turn underne .. th a sharp temperature inversion 
and/or 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 expecte.d to expand the area of noise-making potential 
from a relatively narrow balld centered on the runway centerline to a 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 normal to the runway centerline. However, distance may 
remain a useful criteria for other purposes. as explained in Section III. 

As a corollary 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 
burdensomeneaa of aircraft operations with respect to a specified property. 
This problem is mentioned here wi.th reference to the beginning date of a 
claimed worsening or lessening of a noise burden attributed to aircraft 
operations. 

II. NOISE CRITERIA. 

The exhibits attached hereto illustrate the limitations of "average" 
aircraft noise surveys and forecasting methods in defining any specific, 
actually existing, aircraft noise situation that might be the subject of an 
inverse-condemnation action. 

The exhibits and our accompanying dis<!ussions 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 Noise," by Bolt Beranek'" Newman, Inc., 
October 1964, contains 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-Z, 3-4. 21, Z7, 44, and 45, of FAA Report D5-67-10, 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 sound-pressure-1evel meaSllrement 
through an N-filter (expressed in "dBN" and, more recently. in "dBD") as 
a short-Cllt substitute for the more accurately determined "perceived noise 
level." expressed in PNdB. 

Exhibit F, appended hereto. comprises the front Cover page, page i. 
and pages 1 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 
"cm concept" mentioned in Exhibit G ia 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 outlined 
in our Working Paper "GLRC 10-1", dated March 4. 1970. except that we have 
now replaced the use of the quantity "A- scale decibel plus 14," desired by Mr. 
Bishop. 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 
IDS-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, 
r we have set up a brief topical index for ready guidance to pert~nent pages and 
',... lines, at the beginning of Exhibit G. 

Exhibit H comprises a news release dated 24 December 1969, 
isslled by the International Civil Aviation Organization (ICAO). of which the 
United States Government is a member. The Chief Information Officer has 
informed 118, in a letter dated 11 March 1970, that the full Report of the ICAO 
Noise Meeting in Montreal. December 1969. 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 glad. upon its receipt, to advise the California Law 
Revision CommiSSion of its contents. 

III, A DISTANCE PARAMETER FOR USE 
WITH THE TNE/pNJ~ CRITERION. 

It is submitted that an ancillary distance criterion could be llsefltlly 
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 
consideration is a consolidated action by a number of individual plaintiffs 
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 a map comprising the depiction of all properties 
involved in a consolidated action between all points at which an overburdening 
of the TNE/PNL criterion has 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. Thoe following sketch is an illustration of the suggested 
procedure. in which the criteri;l.l closed polygon is A-B-E- F~G-H, assuming 
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that all points shown. namely. A-B-C-D-E-F-G are monitoring points with 
noise records and can be proved to have overburdened the TNE/PNL criterion 
within'the legally applicable time period. Points X, Y. 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.'not. 

An· S-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 equipment described in the brochure 
provides a 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. 

A /;;---_._-
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The foregoing comments and Exhibits are respectfully submitted to 
the CommisSion for its consideration. We offer our renewed gratitude to the 
Commission for its courtesy and patience in considering this unavoidably 
extensive, yet neceesa.ry, reference material. 

Respectfully submitted, 

/tit~« g. $~I 
". Maurice A. Garbel( 

President 
MAURICE A. GARBELL. INC. 

Appended Exhibits: 

A Excerpts from "Aviation Week and Space Technology". 

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 Exc erpts from FAA Report DS- 6 7 - 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 Califorr,ia, County of Alameda. 

H News Release "Major Progress Made Towards Solution to 
Aircraft Noise Problems" by ICAO, 

I Hewlett-Packard Aircraft Noise Monitoring System Brochure. 
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Boeing adlleved short·fleld capability In 137 transport with modifications shown in photo. In final configuration. Krueger nap 
was extended all the way to fuselage. Note protrusion of engine naeeHe. Incorporated as a sound reduction measure. 

Aviation Week pilot report: 

Boeing Modifies 737 for Operations fron' 
By C. M. Plattller 

Soatlle-Boeing CO). has demonstrated to 
lhe airline! a short·field version of it, 
twin..,ngine 737 tr.nsport c.pable of 
operating into 4.000-ft. runways to de­
termine the demand for a jet transport 
of this type. 

Airline evaluation of the modified 
comp.ny-owned 737-100 hegan in J\pril 

r 
) , 
I--.'.~- . 

I 
! 

" 

L4"~" __ '~""'_ ._ .... _" ,, _______ . 

and was nearing completion early this 
month. Rcpresentati'es of 15 U.s. and 
foreign carriers were invited to evaluate 
the aircraft 

The modified 7H, fitted with le.din;!· 
edge boundary-layer control, high-lift 
dc-vicC5 of increa'icd pcwe-r and an im~ 
proved braking 'y,tem wos flown by 

this AVIATION WEEX 8< SPACB TECH­
NOLOGY pilot Apr. 24. 

The 737 retained the same good han~ 
dling qualities as the production version 
despite reduced takeoff and landing 
,peeds. The improvements in decelera­
tion on both wet and dry nmways slem· 
ming from increosed braking and new 

Trailing edge flops 01 137 we ... enlarged by Increase in area of third segment Total deflection is 60 deg .• 40 dog. mid flap plus 
..,,, ....... ..,14 ....... .--1 .. tc.fllIrti"n nf t~mnn -f1:;'I1'\. Slrttinns ate in terms of mid flap. which is set at 40 deg. for landing. 
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loelng has used this 737 modified for short·field operdtion to demonstrate the configuration's capability to ail'!ines. The aircraft 
can operate from 4.000 ft runways. ModifiCijtions include nosewheel bra1\es and improved thrus.t reversers~ 

~?ort Airfields 
,hr"" reversers were especially impres­
sive. 

The airline evaluation ph .. e of the 
,bort·field 737 development program 
fot\owed a flight research program be­
":Un 1 •• , fall. Boeing officials said there 
was a general expression of enthu,iasm 
oy the airlines for this first .tep toward 
, STOL aircraft. . 

In tbe next several months: Boeing 
will as,.ss airline reaction and tbe ee,)· 
nomic. of pbasing the modification, 
into production hordwarc. Decision on 
which of the modifications will be in­
corporated into production hardware is 
expected before mid-sumnter. 

If the company decides to proceed 
with a sbort-fleld modification package 
il would be available in early 1971 
Possible option, are; 

-Offering a short-field 737-Z00 fOT 

operation into runways as short as 4,000 
ft. Such an aircraft probably would in­
corporate the bulk of the aerodynamic 
and braking modifications tested. If 
short field length, weren't critical for 
.some customers, the performance: im~ 
pravement could bl' transl.ted into in­
creased payload. In operations from a 
4,OOO-Il. strip, takeoff weight could be 
increased frum 88,500 to 98,500 lb. 
with. standard 737-200, pre,uming a 
new Pratt &. Whitney 15,500·lb,.thrus! 
JrsD would be used. A 9-kt. reduction 
in approach speed and impruved brak­
iDg would a!low substantially greater 
payloads to be landed although the pre-

·t~ .. J.' I F"-" 
LA·'; ! t . ' ., 

f. 
) ,,' . 

'0 

, . 
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Slopping distance 01 short·field 737 was do.rea.ed by the addition of nose wheel 
braking. Brakes used in demonstratIon aircraft (above) were modified main gear 
brake. of a Lockheed F·l04 fighter, The braking system Incorporates automatic 
operation, which In one landing broughl the aircraft to • h.lt in 1,600 ft. lrom 
touchdown at • weight 0185,850 lb. Deceleration level was about V.g. 

,..lot1on W .. k & 'Space Technology, May 19. 1969 41 
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• Offering a strelched 737 and in­
corporating the lift and bro king im­
provements to obtain the same field 
length performance as the prcsent 737-
200 bUI with a larger payload. 

_Offering" optional equipment only 
selected' elements of the product im­
provement package such as nose -wheel 
brakes. This fragmentary approach 
would be the minimum u."t would be 
done, an official said. 

Whatever the choice in terms of fu· 
ture 737 developmenls, the research ha. 
direct application to new aircraft de­
signs a Socing 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 nol necessarily linked to tbe 
short-field aspects, the company took 
advantage of the opportunity to experi­
ment with acousttc inlet treatment_ The 
results have not yel been analyzed, ai­
tbouBh the glass fiber and metal sand­
wich malerials used appeared to be ef­
fecti\"e. 

The lIight evaluation included basic 
air work al s1ow""l'ccds, staUs al dilfer­
enl flap settings,' wilb and without 
boundary layer control, and landings at 
Paine and Boeing Fields. Boeing test 
pRot, J.aymond L. McPherson, flew in 

Boeing STOL Program 
Renton, W.sh.-8oeing Co. is discuss­
Ing with airllnn an advanced short 
takeoff and landing STOL passenger 
aircraft. designated moc;lel 751, which 
would be capable of operating Into a 
1,500-11. f,eld with a I50-pas.enger 
payload. 

The 751 design is part of a broad 
STOL resta rch effort headed by 
Richard D. FItzSImmons, director of 
product ,.,se.rch at Boeing'. Com­
meretal Airplane Oiv. (AW&ST Oct. 7. 
p.43). 

The 751 would be powered by four 
filt engine. Iwung out from the side 
of the fuHlage. They would be re­
tracted Into the fuselas" fOf cruise 
flight Two different types of lift 
engine are IIIIder conslderation-­
high.f>ypass·ratlo turbofans and turbo­
Jot engines with sound supprossors. 

Wing-mounted powerplanls would 
be hlgh-bypass·ratio turbofans in a 
thrust category approximately half as 
large os the 43,5oo·lb.·thrust Pl'att & 
Whitney JT9D powering the 747. No 
such en~lnd exists at thJs timet hcw~ 
evu. 

1110 151 is based on the 737 con­
figuration. .Ithough the fUSelage 
would be stretched to accommodate 
150 passengers. 
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Engine inlet of Boeing .hart·field 737 has been modilled to provide noise attenua­
tion. Changes include sIngle ,Ing. visible as white circle within !nlet which ha. beeII 
treated with sound suppression materIal. In addition, the Inlet h~ been Ol<tendt4 
forward 27 11c In. by tile Insertion of .. constant-section plug. 

the right seat as hosl pilot during lhe a ~beck of handling qualities. With ~ 
I: 19 min. flight originating from and deg. takeoff flaps and a speed of 118. 
terminating at the Boeing Field flight 120 kt., Y" banked turns of 30 and 4S 
line. deg. were flown wilh boundary layer aii' 

The leading edge slats of the Boeing- on. 
owned 737, oerial number N717oo, Even in the steep banks, the 731 
were fixed in the full-down position. handled weI!, with ample reserve of . 
This resulted in a maximum pl.card· pitch and roll control. There' was nO 
speed of 230 kt. The fixed leading edge detectable dilference in control elfec­
slats, had a longer cbord length than the livene.. at these speeds when tht 
standard 737 Jlat. TraUing edge flaps, boundary layer air was shul oft. • 
however, were adjustable to takeoff In a descending turn and in a 60 deg. 
setting of S deg. or landing approacb bank with boundary layer oft, light 
setting of 40 deg. bulleling was encountered when th~ 

Cal~u\aled takeoff speeds were 14 kt. nooe was pulled up but the wing Ie­
slower than would be used in a standard attached immediately after ha~k l'f* 
737-200 aircraft at the same 90,000 lb. .ure was relaxed. . 
weight. Speeds were, Yo. and V" 114 Flying at 100 kt. using power 19 
kt. and Y 2, 119 kl., ... uming boundary maintain airspeed, mit, yaw and pitcll 
layer control was working. control remained effective. Banked 

Boundary layer control is applied turns up to 30 deg. were made. n.t 
only to a shOrt section of each wing powerful inlluence of the sponers lit 
I.ading edge through a JO-in. slot these slow speeds was apparent bow­
inboard of the engine plyen. Air is ever. Spoilers raise pasl a given wheel 
blown over the wing al this point 10 throw 10 assist in roll control and the 
maintain attached air:flow at slow speed asymmetric drag and lift situatiOn be­
because of a tendancy for the wing to tween winss makes it diflic:ult 10 keep 
stall early in tbls area. control inputs in phase with the ~ 

Air was supplied to Ihe slots by the lion of the aircraft. McPherson's adW;e 
auxiliary power unit. but in a production to utilize rudders more helped solve 
configuration both the auxiliary power tbis pUot-induced oseiUating lendanoy 
unit and engine compressors would be parlicularly in the stalling maneuvers. 
used as source!. Both rapid entry and I·kt stall 

After· rotation speed was reached on entries were done with S-deg. ftapS. 
takeoff, the nose was raised to a 20-do,. With ·b<>undary layer control 011', the 731 
attitude and the (winje! lifted smoothly began shuddering just under 100 kt. in 
from the runway. a rapid entry and stalled with the coi.-

A dimb W,,", established 10 dodge trol rolumn aft at 93 kt With boundiry 
. numerous clouds in the vicinity, and the layer air on, .taI1 speed was 88 Jet. 
aircraft Was leveled out al 6,SOO ft. for Using futl 4O-deg. landin, flaps aal 

INtotIon 'Hoek & Space Tech.ololW, "'ay 19. 19611 
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landing perf<lrmance characteristics of tho short·field 737 and the standard 737·200 
are compared a bow, Approach speed (upper ch.rt) and landing field length (lower 
chart) are plotted against landing weight. The .hort·field version •• hib~. a 9·kt, 
ave~age reduction in lafidjn~ approach speed with no increase in approach thrust. 
tanding fietd length requirements are for wet runway conditions. 

boundary layer control, a ,Iali speed 01 
83 kt. wos noted. 

Boundary layer control with full 
Haps provided such gentle ,tall charac· 
reristics that a nose~rfown mushing 
bette .. describes the point at which the 
aircraft stOP' tlying. E.en at these slow 
speed., rudder control remained power­
ful and roll control ci!ectivcness was 
good. 

With bounary layer aj r off, the staU 
was: preceded by- uuffeting and a more 
positive fall-throllgh of the nose "t the 
stall. 

Generally, it seemed as jf the aero­
dynamic improvements made to the 737, 
cx.cetcled the goal of rctJ.inil,g the same 
han<Hing qualities at reduced speeds 
based on the hundling qualities in the 
unmodified 737 (AW •• ST Sept. 18, 1967, 
p. 56)_ 

Following the air work, the 737 was 
Hown to Paine Field, adjacent to the 
747 plant at Everel!. for a series of land. 
ings on runway 29, • 4,3OO-ft. strip 75 
ft. wide wilh a hump-Ilk. contour. Ap­
proximately 2,000 [\. of the approach 
end of the runway had been watert:<! 
down by tanker trucks to cr.ate a wet 
runway si1uation. 

Reference speed for the first landillg 
approach was 110 kt.·-9 kt. below nor­
Inill-and touchdown WilS made approx­
imately SOO ft. from the end. Th. auto­
malic braking system dcc{'lcmtc:d the 
.ircraft to a ,top 1,600 ft. from touch­
down. Weight was ~5,85() lb. 

The idea of " block box doing the 
brakihg is a difficult concept to accept 
at first, but the system worked smoothly 
ODd cIT.Clively. The anti-skid sy,tcm re­
cycled scver31 timc:s-~ providing a tempo-

f:lry relaxation of the otherwise constat 
l/4 g dc;,;dcration force. At one point tt. 
nose-wheel brakes, stopped worm 
whL"Il too moeh rudder corr~ion w, 
applied to 'teer the aircraft down t1 
Darrow runway. This is a safety fealur 
to ensure nose wheel turning capabflit\ 
After the rudder correction was I,. 

moved, the no.e wheel brakes .... ' 
began working. 

The automatic brake system wr 
armed prior to landing with a ton: 
.witch. The idea is similar to lhe 737: 
automatic spoilers which raise to .pi' 
Ijft on a wheel spin-up signal. The saa: 
signal actuates the automatic brakes. 

During tbe taxi back to the bead ~' 
the runway, the ftight engineer provide' 
Ilew speeds of 109 kt. V. and II S k 
V,. Soon after liftoff McPherson uner 
pectedly idled the No. 2 enaiM as, 
simUlated eoline foilnre. The resulti"'. 
yaw was surprisingly mild and e&sil. 
corrected with rudder. The 737 lie>. 
well at the V, speed of llS kt. with ., 
acceptable rate of climb until McPhei 
son restored eqlla! eoaine thrust. 

Th. new 737 thrust reversers (AW~' 
Mar. 3, p. 28) used during the S.cOll'· 
landing at Paine-witbout automali., 
brakes-·prOved noticeably more effec 
tive than the earlier design_ While tiOO 
iog back to takeoff, the reversers wu, 
used to halt the .ittraf! on the taxi strir 
and back it up. . 

The final landing at Paine Field wac 
done with .utomatic brakes and thrus' 
reversers, in an estimated 1 ,400-1 ,50l.. 
ft. The final landing at Boeing Field wa, 
made after an I LS approach using ,. 
V.". speed of 106 kt. plus. gust facte 
of 6 kt. The final descent speed of 1 12 
kt. proved slower than that of a B_1. 
Bonanza that passed by on the port wm[ 
on its way to land on the east side it, 
Boeing Field. ' 

The automatic brakes and reverser, 
were used again after touchdown ~, 
Boeing Field. but obtaining a smoott 
release of tbe broke system remained',' 
problem. Ideally. a pilot would put hie 
Iee! on the brakes, press evenly unii: 
the automatic system cut out and tlW1 
relea •• the brakes gradually to 'prevep! 
a sudden change in longitudinal g-force, 
but I h;, proved too diJncult to maste, 
in three attempts; a jerky release wa, 
mdde each time. 

When IkJeing began studying means 
or improving its 737 short-field perform· 
ance. the first step was to reduce VOrle,' 
flow in two differenl parts of the 7:f7 
wing. One Mea where a vortex W.ol:<' 
causing premature separation Was just 
oCt of the engine strut; the other was 'n 
the wing root area. In the latter case;" 
vortex was generated by the inboai'c 
edge ot the exposed Krueger nap. 

Boeing engineers long had been con­
fident IhM there was considerably mort 
lift pOlcntial in the 737 wing tban baa 
heen demonstrated in night. To counter-

46 Avlation WHk & Spa« Technology. Mil)" 19. 19G-~ 
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root, the Krueger flap Was extended 
inhoard to fare against the fuselage. 
Boundary Jayer cvntrol slots were inh 

,talled to roolily lhe early flow ,epara­
tion aft of lhe engine pylons. 

Addili"""lly a rounded f.icing was 
added between engine nacelle and wing 
leading edge to bridge the former dis­
continuity between outboard leading 
edge slals and inboard Krueger flaps. 

The nel effect of these changes was a 
better balance of the already excellent 
outboard wing .taU characteristics with 
those of the inboard wing. 

lift Improvements 

With tbe wing flow characteristic, 
balanced spanwi,e, Boeing the" wenl 
to work on the leading edge slaEs and 
trailillg edge 6aps to gain an improve­
ment in lift. 

The leading edge .Iat was extended 
forward by lengthening the chord ap­
proximately 40%. 

Trailing edge flap area was increased 
by modifying the third segment of the 
triple-slotted 737 lIaps. The lnboard 
trailing edge vane was extended aft 20 
in. next to the engine nacelle and 10 
in. next to the fuselage. The area of 
the outboard trailing edge flap segment 
was increased by adding a triangular 
_tion, 21)..;n. long nearest the coBine 
nacelle and tapering to a point al the 
oulboard .ide facing the aileron. 

In testing the flaps at various de­
ftections. Boeing settled on an optimum 
4().deg. MOiling for the second segment 
which raised maximum lift coefficient 
approximately 20% above the basic 
737 wing CL_ of about 3.0. Th~ 
improvement is significant, a Boeing 
engineer says, because it was obtained 
with no loss in liftl drag ratio. 

Extension of the slats provided a very 
powerful leading edge which raised the 
q,uestion of whetner the chord eKtension 
would be nec ... ar), in a production con­
figuration. 

Late in the flight test program a 
decision was made to see if the same 
results could be obtained by cbanging 
the <:ontou, of tbe leading edge ex­
po.ed ·by lowering the slat. 

Contour Change 
The cha.~ge in contour amounted 

mainly to fairing over the step where 
the slat trailing edge nestled when re­
tracted. Putty-like material used to 
smooth the cooloor proved effective and 
tuft test. showed that the airflow had 
been smoothed considerably. 

ID a prodw:tion de.ign this,mooth 
contour could he ~ccomplished in 
several ways. po.sibly with an inflatable 
boot between slat .nd wing or a knife­
edge slRt trailing edge. 

The end result of the aerodynamic 
refinements was a 9·k!. reduction in stall 
speed witll no degradation in handliag 
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Incorporation 01 short.fi.I~ equipment and an advanced 15.500-lb..thrust JT8D 
engine would raise takeoff weight (upper chart) of 737·200 lrom 8 4,OOO·ft. field 
flom 88,500 lb. to 98.500 lb., an increase of 49 passengers. Lower chart compares 
takeoff field length vs. range for a standard and a shorl·field 737·200. Short·field 
version could fly from a 4,000·11. field at full load lor a range e.ceeding 400 mi. 

qualities and nO change in LtD, accord­
ing to Boeing. Holding LID COll$!'8Dt 
was important in that no additional 
pClWer is required and hence no more 
no;,. is produced. 

To gain the maximum overaU Use of 
the reduced stall .peeds, wbich lower 
both tak£off and landing field length 
calculations. Boeing sought to improve 
ground roll deceleration characteristics. 
These modifications included installa­
tion of nose-wheel brakes, an improved 
anti-skid system and an automatic brak· 
ing system. The nose·wheel brake. were 
the most important from the standpoint 
of runway fleld length cal.ulations. 

Nose·whee! brakes had' a precedent 
in the Boeing 727. But automatic brakes 
-like boundary layer .contro!-wcre a 
!leW concept in Boeing commercial air­
c .... ut, Tbe automatic brake feature cn­
countered sonte skepticism among air­
Ii,., paots. 

After flying with this braking feature, 
however, ·pilot opposition dwindled aDd 
in many cases dissolved, Boeing eoBi­
nee,.. said. The chief advantage of auto­
matically braking the 737 is not so 
mueh in shorter stopping distances-al­
though some small gain is anticip.ted­
but in a smoother, mOfe consistent de­
celeration. Passenger acceptance of a 
short-field 737 is viewed as particularly 
important because hard landings and 
jerky or high-acceleration stops would 
disc()urage repeat customers. 

In line with this tbinking, Boeing also 
changed the landing gear oleo metering 
pin to sorten tbe effect of a hard land­
ing. Tbe 737 already is equipped with 
a no-rebound gear but the revised dc­
sign substantially reduces the· initial 
peak shock t,ansmitted to the airframe. 

The effectiveness of the new oleo was 
wen demonstrated during tbe dight 
when a 9-fps. touchdown was made at 
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Paine Field after a late flare. The hard 
touchdown produced no bounce what· 
soever and whUe recognized as a solid 
confrontation with the runway. it was 
not judged any more than a 5- to 7-fps. 
touchdown by s.al-of-Ih.·panls estima­
tion. 

McPherson believe, thaI to operate 
successfully inlo .hort 4,DOO-ft. ,trips 
on a routine basi., pilOIS will have to 
<po! their landings, that is shoot [<)r a 
consistent touchdown point rather than 
trying to "grease it on" (!very time. This 
probahly wUl require some variation 
from optimum speed and ocea.ionally, 
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 att.nua­
tion is not directly linked to a short­
field aircraft in Boeing's opinion, but 
there is a company-wide concern with 
the problem and substantial research i, 
devoted to it. 

Noise reduction could be of i.tere,t. 
to airlines planning to operate a short­
field 737 into small urban community 
airports but it j, of probably greater ;n­
terest to engineers dosigning new Boeing 
aircraft such as the 751 (see box, p. 43). 

The noise attenuation modifications 
on the 737 nre representative of the 
basic approacb to engine quieting being 

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

• Exten.,..ton of 1he inlet 271,4 in, for~ 
ward by insertion of a cor.rstant·section 
plug forward of the engine face. This 
provided ,dditional .rea for installation 
of sound~suppres."ion material. 

The noisc-aucnuation material used 
o~ the 73i was 11-;nAhick polyimide 
glass fiber sandwich. The exposed face 
sheet Was a porous loose-weave glass 
tiber clolb. The solid outside face sheet 
was also of glass fiber. The solid face 
sheet is a backSlap for the waves of 
:)col1stic energy which enters the sand· 
wich through the paron. weave and sub­
sequently is attenuated inside the in­
divid ual honeycomb cells. 

-Ring supported by five struls was. 
installed in ·the constant plug section 
just forward of the faD. Both sides of 
the outer aDd inner surfaces of the 
riug were treated with the same material 
used 10 line the inlet. More than 40 
sq. ft. of polyimide-treated honeycomb 
sandwich was used (0 line both tbe 
ring and inlet. 

• Metal honeycomb sandwich sound 
allenuation material was added to the 
inside of the tailpipe extension aft of 
the engine exh.ust duc!. The 45-in.-long 
t.ilp ipe extension i. part of the recent 
737 thnlS! reverser modification and 
duels the exllaLl.t gases aft of the trail­
ing edge flap •• The l4-in.-thick metal 

----.-- ----.----------.-.. --~ 

sandwich installed in the 36-io.-<li •• tail­
pipe elltension is a welded honeycomb 
sa ndwicll made by Stresskin Products, 
Co,t. Mesa, Calif. The inner face sheet 
is perforated with tiny boles to provide 
porosity. 

• Prall & Whitney-supplied kit con­
,;,ting of perforated metal sheets was 
installed in the fan air duct in the 
vicini-ty of the JTSD turbine wheels. 
The sheets, held in place by stringers, 
were placed so that the fan air bad to 
pass between them. Purpose of these 
sheets is- to reduce fan noise. 

Weight Factor 
Boeing engineers estimated lb.! if 

this particular noise suppression pack­
age we,.e refined for production. it 
would add approximMely 300 lb. to 
each engine. Te.t hardware of boiler­
plate com:ruction weighed substantially 
more than thi .. however. Boeing is con­
tinuing 10 evaluate several other possi­
bl. sound attenuation materials such 
as 'teel wool pads, polyurethane foam 
and Feltmetal. 

Although results of lhe ooise reduc­
tion in terms of decibels still is not 
del erm ined, . the engine performance 

. degradation s!£mming from placing ttu: 
ring in tbe inlet and the extra welght 
involved in the modification would re­
duco design range by approximately 150 
naut. mi. in a production 737. 
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macbines with ,,,holling cngi"es. "ilh tbru,t 
de~«lion !Irrans~mc"I'. \I ith ><pa,mc lirt a~d 
Ct.Ul5e- cnsmcs, "lib i:"!;I!lI t~cncralur lin fJns In 
wmgs and ru.elage. "i,h ",iwlllns turbo­
props or ,w"'cllins ,hr<lUdcd propellers. and 
finally wi,h till-wing. in "hkh lh. ",'mpkte 
propeller/turbine i.,t:lllation can be tilted 
vertically tosether with the \lings. 

The trials r ... ulls obtained from tbis com· 
prehensive range of air,raft bave provided 
nol only Ihe American manufacturers. but 
also tbe Nalional Aeronautics and Spllcc 
Administration with its ""oc;.led I.boralo­
rie5, tbe Federal Aviation Administration and 
branches of Ihe armed force. who had fi­
nanced individual models. witb a wealth of 
experience, which is nOI at present possessed 
by any other counlry. Besides Ihi .. tne Brili.h 
trials results obtained w;lh lhe fi .. t pr01oty~ 
and pre-series model. of the P.1127 vert,cal 
take-off aircraft. nearly all r •• ults of German 
vertical take-off development (VJ IOIC. 0031 
and A VS). as well as I he tecbnology of tbe 
British lift and swivel!in~ nozzle jet engines 
have been made fully available to the United 
States. Finally it must be remembered thattbe 
American industry in continually evaluating 
and making comparative analyse. of new pro­
.jecIS witbin a framework of study contraelS 
Issued \)y both the military and civil autbor­
ities. TIie Federal Aviation Administration, 
the National Aeronautics and Space Ad­
ministration and the Pentagon have also 
issued design study COIII,.olCIS on Ihe various 
fringe problems of vertical lake-off technol­
ogy ani! on vertical or short take-off aireran 
operations. These studies go far beyond any­
tbing yet done in this field in Europe. 

A number of these deSign studies were 
undertaken as part of the Light I nlra-Theater 
Transport (Un programme for the Uniled 
Stales Air Force, wbich is bowever, still 
awaiting a final decision from Ibe American 
Defence Department. If this combat area 
transport spetification ;5 finalised. not only 
as a short take-off, bul as a V/STOL aircraft, 
tben this decision could well ihUuence future 
planning of the American air transport indus­
try. particularly since the manufacluring 
consortium which is slIcecsful ill winning lhe 
contract will he able to count on $300 to 
$400 minion finance for development, and 
probably all order for Ihe manufacture of at 
least 250 military version aircraft. 

Problems of carllneation 

At the moment it scems unlikely thaI Ihe 
Light lntta-Theater Transport will be a ver­
tical take-off aircraft, and tbe American air 

transport industry seems 10 believe less and 
1m in the early introduction of VTOL air­
craft inlo scbeduled .service. Nevertbeless the 
Flight Standards Service of the Federal Avia­
lion Administralio~ recently published iii 
propo.als for certiljcation requiremenlS for 
vertical take-off aircraft under the title "Ten­
tative Airwortbiness Standards for V.rticran/ 
Powered Lift Tran$port Category Aircraft" 
and wh ;cn dealt in earticular with perform­
ance criteria after r~tlurc of one or more eD­
gines. Simi!aT5~ifieations are also in prcpa­
ration by tbe British Air Registration Board 
and a ~iew of the requiremenlS of this 
Britisb certification authonty on operation of 

PAA crll." .. lor STOL ope • .oona 

8ot'" 1M FAA and AmerlUn a!rciait Indus-try 
elr-clel hfIv. fOt .omeltlmt been at'\ldril\G the qu .... 
tlcn ot <Io!I<llOg mo<, ..... " u.. ft ....... O\h ... 
.q\llrect tot STOt. o.-,.UO", end &lmuHan= 
ftdnt. the related r~n"'Q alle. 10 thlt one ClIft 
of. STOL runWQ.lnithl. co~nectkM. the fulkaWtng 
firlt Iln1.,..,..", _""ted d,flnitlon of • 11'01. 
InortMul atrlln,r w~ evof¥ed: 

" A ",,11 STOL ttlt'ltport lIItUlt b .. Integrated Into 
the HittinG lem'IlRlI ATC proce6ur ....... PftMKY 
at the large c8'nttal !altpOrte. In such I way thal 
«ItlVf:ntlonal la'keoft lind klindlnQ oPt!ratiOM a,. Ln 
no way hampeNd. :To thl$ end. STOL akUat't 
.ho\llid ~Pro6Cho th~' e."dal hIRW'I"'" an lInalt 
of 1,.s....t1' (-competed. h ~. 2.W- 0 conwenUonai 
tran.por!s) • .Addltlo ny~ STO\,. Wan.,..,rte lMuld 
-be 'uktanttatb' • fNnortt,l\rr.bte, during thl 
IIPPfoach and dlmb.out ph .... t than- conventional 
IlrerMt. 
• AJioproach an.d cllmb-ou1 pr.ocldurel 'Of STOL 
tralt.portl llhou1d b~ .0 WRied lhal unprodYd:," 
fliQM time b. cut to I minlmum'l thla prelUpposH 
blah fNl\09U'Ii'rabilLty *ith • toml I turning raeM ... a at 
low ,peed •• The d.~r.d taJOetc art turnl,.. racm of 
500 teet on the apptotc:h and 1.000 feet on dlmb­
oot. 

Th •• fo,.mentJo~d crit"la au100maticall!t lead. 10 
th .. ~ra.rnt11t1' wbJeh II of -cn..cMrll Im~rtanc. In 
STOt opMatlonl, ~(IIy the mlnlmllm 1Iy1"0 spa" 
(Vmc) .at which U,~ a/rerlt! rematna largel, co .... 
1rohabll afl., « ~itlcal er.glne lliluflo, VarlOUtl 
Indultry .tudkl, 11'1,' the USA hart-e '''own that II 
mlnlruum Ipeed af Ibo1.It 65 knote ts neen.a-:1 I' 
STOL IIlrer'" lro ito operate {rom ufban STO\. 
port. with runny ,.n;ttla ot only 1.!OCl ki".and at 
appfoacn anolel O'f:'lI'lCIfe then. 1.S deDreM, " that 
1\ turning rad/u!J ot 00 'eet remain. Itlall'ltIIbte with 
th" Ol,lolll'll"t". ot \11m performance .nd tilt 
rehf'4lH. 

Tilis minimuM 'pted reQultement. which 15 un­
usually 4a'r'{!Ire by lQday"a atal'\dal'd •• will remain tM 
deel .. ~. Cfiteriol'J 1~ an, tutUfIt' 5TOL tnln • .,ortll 
p.rovidod O""t the F A and !otal aulhorlUes 1ft the 
USA ant agreed I at the rolntm"'" run ... a), tenattt 
fOt STOI.. op.eoratlo!'l:, Iiho1Jld bf, 1.soo IHI. Short.r 
funway lenGn.:I ~o thne ot)efattont lten' tal~ 
unnk.lv, beca~.e I • COlt'l of t.lmlnal buildlftl" 
malnt9naf\e, tac:iUt I 'Ad tar parking ""lief! &J:cted 
ttlt !.and procure nt co.ts bY ,uc:h • witt. n'I4U1Iln 
thllil G(:Gl\omiu l'n land pUrc.l\aH a,. not WC/tb .. 
wbltf', The minimum .peed reQl.li,ement thu. pro--
ml"" to beC:Gme "" bali.:: STOL. Ctlb!lrlon and. 'n 
CO"lul1cUon wllt. U\e maximum lift <:oelficlem ot .' I· 
gillen cl)nf!guratlon. delermiMil ,hilt winO loading. 
and alsQ, for a .gIve", fUMNar,lenoth, tn. total thru.tl 
vrel'Pht raUo for satie take-oft. 

al1O" ttlnmng lTanspon a: 
t.XPC('h.'J irii.1~ similar ; 
issued for STOL and V 
city transport operatio, 
aled very close to or ' 
formed circles in tbe t 
reDdy unanimous in ( 
Federal Aviation Adm' 
a maximum noise level , 
aircraft of less than I()( 
of J ,000 ft on either sk 
2,000 ft from .lin-oll' (p, 
way centre line). The , 
specified for convent~ 
cannot be achieved wi; 
jet aircraft, but it js Ib' 
enlline manufacturers , 
rallO of J.3 to I.S and'r 
12, this target will even: 
shall later see that 
United Kingdom hop<. 
tion of lift fan en~'" 
ratios will have nOIse l 
PNdB. 

For purposes of def 
attenuation with inerea 
noise source, a new 
developed iD the Unitei' 
Robinson of the Natk 
tory) to replace that USl' 
States and based on J:i 
pastil a parameter desi! 
Level, which takes ill'. 
and duration or noise, 
better measurement of 
tion (the EPNdB nolJ< 
system of definiti!", ~; 
advantage to CIIIIntli , 
lIoise speclrUm).. 

Air traffle control and 
proeedu,.. 

A further problem a' 
control and landin, aid 
HerealsotbeArncncan, 
various research Jl!OS­
the situation consuleril' 
transport company r 
ported by the Federal 
tion, had, during 196: 
prebensive STOL trial 
four engined McDoiu. 
guet 941) l1Irboprop • 
lowed last year by ,. 
used the same airciaft ! 
galion trials in the SI 
New York areas. ' 

For the Eastern A 
craft had beeD eq uipp~ 
gation ecent (I( 
p. I S02): Omnil, 
LORAN, a glide-path 
tude transponder ao( 
mission system. Th~ . 
according to the P' 
Aviation Administra(' 
with the aim of obtai. 
to operate schedull!d 
major airports. to :t 
needed in the way 0' 
equipment and othcir ' 
to determine tbe pto' 
saving offuture STat 
Airlines STOt trials 
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rernain('.d st;:l.!..ior,a,ry or r(ISt' for SOlne 10 to 15 second;", up to a peak 

of approxi.rn':.I.t.el;l 96 db while tho:: 'tlou.de-[:-;t sector'l of the s(lunci-levcl 

the sound level decreased ilt <-1 . .rat.{: ljf s0rnev.'hat less than 1 db per 

second; it passec; thrGucr: the 80-db levc) approxiln~tcly 20 seconds 

release of th~:: brak(:s~ 

Bayshore F'reev/ay for SOlne 12,0 5econds~ clearly idcntifi;::~ble fluctu-

ating surges of jet-engine noise, of the order of 90 decibels, could 

be heard again for 10 to 30 seconds. These surges were particularly 

intense when the departed aircraft initiated a left-hand (westward) 

turn after reaching an e1evatio~ of some 1000 to 1500 feet, (i.e" the 

09: 16 departure of a Pan America.n Boeing 707). At point CB, a 

passing train produced approxim.ateiy 80 db. the trair. whistle 90 db, 

Foint A: 

The readings \\~ere all taken (.In the air-port side of the house. 

In general, the sound-level history at that. point resembled that previ-

ously observed at point CB. except that the full-power noise level was 

observed to average 8'1 db (2.gainst 93 db B.t Point CB). Climb-out 

sound-level surges attained approxirnately the ,~arne value. 

Su~~.r:.r of SOClnd-Level .~servations. at ~~side Manor 

(See Fig. 6j 

Point ~ is charactcriz,cd by an extre1nely int.ense 50nnd~level 

peak (10(, db) at the outset., with sound-level "e"dings d"opping off 

Z4 



110 db 

•• CI 100 dh > 
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IJ..l , .. 90 db 
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Approxi:r!1a:~.e tilne of brake :release 

o 

II , I 
j ! 
, I 
, I 'L I 

l~~ . [T l 
I ~>J 

11 
'-- i 

(Recorded data shown in detail in Ref. 'I. pages 8 through 13) 

Fig~ 6. COnlp2.Ta:ive Noise-1'l!ne H:h;t-uries 
at Various Po.ints in Bayside Manc.T 
and at point "Me" in l1 PP" r Millh );-ac. .' 
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FOREWORD 

The FAA dO<'<! not h"'-B definitive st"nd.rda ror Inn.! IlHe planning 
relating to aircraft noise. However, it is eontinning to 'llpport resellreh in 
this artl!.. 

FAA Plnnning Sories It,'m X"mber 3, "Aircraft Xoise Abatement;' 
dnted September 1960 has be!on e""teJod because it. hIt" been found to be 
outdated. It was bU'ied on takeoff !loiS<' "h"rRd.risti~s of " singl~ type air­
craft with no considerat.Ion being given to yar~llb]es sneh liS fn'(I~l{':iwy of 
opera.tions, pereellt. of runway u!i1izati(m, lall<ling opem! iuns, stage lRngths, 
type of engine.. and other heiors tho! contrilmle to ('omp"site ,wise exposufM 
in a partieD lar are&. 

Compatible land use p],nuing ill the vieinity of airports is ell<'Ollraged 
to ensure that airports Hre in nn em-ironment that maximizes their usefulness 
as a facility to meet 10('Jll reqnirements for ".it commerce. Guidelines that 
may be useful to land use· planners hR,-e boon de,-doped by the nrm of Bolt, 
Beranek and Newman, IncorpOl'ated, pUl'sll!Int iO a contract jointly supported 
by the USAF and the FAA_ The FAA is reproducing this report in order 
that the latest. stnte-of-the.-al't in calclllHtillg composite noise fntinA'S can be 
made a,ailable to pal'ties interested in future planning. 

This report is interim in "ature Qnd the FAA mahs no reprpsf!lltations 
and assumes no resprmsibility re!!,a!·~.ing the matters and opinion,. contained 
therein_ 

o 
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SECTION A-INTRODUCTION TO THE PLANNING PROCEDURE 

1 ,,-Gen~,!!:... :!,bid . .'lla!' u"l.I:',!,cr,(.~ "". preced u ,,, 
fQL estLrg~ti!?-!l.. exposu~_I«?.-" cnginc~_~i~(~" .. f!~t_~~ 
I\roulld~nd .!IiGl;t_otlC,-u:t~~!'"~f .miHt.·~Y.II"d "i"il 
jel .RTld propel!~r (ljrcraftL B.!!d for rdtlting trw 
~~-i!.l.~at(!d._.exp~~~,re to t,he c:x.I:c<:ted respon~e of 
residen!ial communitje~. It does Hot c,,!shlish 
no~~f~;;~~d~}~~p0i;;;§~,:~ .0I,-~~~f ?-~c~'iii~~ ; -nul-
docs it define noiw levels thnt lIIe tolerable M 

;;;tOi;;r';'bje:-'i;lliir;~e;-;j;:;r-;1-i;;te;-deda; a -i~ide 
in -Pi!'!~[n.gJ.i.!~se""iii~~Ti~,,:ici;;itY of iirporls. 
The proeedun,clln be used to estimate .respoll>"" 
~'~K~' e~~lg~_~~- ~~.~~.~j,~~i.~_~!!~·~!~~_ ~!.~~~1~ t ai reraft 
operalivns as well u to iorecast the general effeci 
~( ch:a;ngesln"oPe,atlOi""eijiij§icnt: or fat i1it~~. 
Sonic booms nre a sepamte problem and are not 
included in this procedure. 

The manual supersedes WA.DC l'etknical !{ote 
57-10 I and ATC Manual 86-1 2 which were de­
.igned as guides for estimating conununity re­
sponse to noise from Ai, Fore" operations. Ot.her 
document. on this snbjeet were al,., considered. 
such as the Federal Aviation Agency P/a,millg 
Series No. 3 I whit-It applied to civil aircraft 
operations and the delineation of areas for 
"nonresidential development and the exclusion of 
places of public !l.S""mhly". The material in the . .,.., 
'publiratiolls has been updated. their range (If 
application eOHsidera hly extended, and the ir I ",ot 
features incorpornted in this guide. Recent data 
on the noise output of civil and miiitary aircraft 
are included. The total dowment retlc,-,!.q the 
research N'.~ult. of many years of Government­
sponsored programs and private stud i.,. The 
manueJ therefore provides the best technicai 
guidance available colISidering the wmplexity 01 
the problem and the desired straightforw:",lne~" 
of the procedure. 

2. Need, for Uniform ActIon. A tri-'lCrvire pub­
lica.tKo!l lI"peans ,\esil'1lblc at this time because of 
tM. urgent need for uniform practices ill 11-'W"_'"" 

ing aireraft nobe problems. The princip31 ba,is 
for this urgency C'l tho increa,ing numhe, of 
land "teas bUlb "ithin the \)nitcd Stat"" and 
abroad over which .. ircraft of the Beveral. mi!i('lry 

1 

serric"s as weli as civil airern.ft operate. In 
addition it is hoped toot the knowledge and 
f'xpf'cienC'o d-crivcd from the dltlSCminntioll amllJsc 
of 1-h~s manuul will aid prc;,(nt na.t,jona1 and intcr­
nntirJuai efforts try standardize prO{~edureB {or ('val­
uating ('ommunity resj1ousl":"; to aircraft noise. In 
8pite of the undeniable need for regional ami n,,­
tional vll.J'mtions, n gcncr"lly accepted framework 
for (Iealing with this problem should he agreed on 
soon. 

The public interest ,ctlui,es a.\1 respoll"ible agen­
cies to take such Bteps as they can to prevent ur­
ban development from encrcae.hing on a.ir bases 
and airports, particularly in t.hose areas which lie 
under the takeoff alld landi,lg path~ of dominant 
jet runways. This is nece8S:l.ry not only to pro­
tec'! ihc enormous investment of public funds in 
the development of our major air bases and air­
por!.s, but for the well-being and protection 01 
p.rsolls and property in the airfield environment. 

The problem faced by local planning and 
zoning authorities who arc "onsidering land use 
compatibility in relation to airport,., i. excccdj,>gly 
complex ami difficult. Residentia! deye!opmcnt 
has already been allowed in many arens subject 
to high noc," levels from aircralt operations; in 
such loreas, it i~ duubtful thnt zoning action will 
be of more benefit than to prevent furthcr 
incompatible development. On the other hand, 
there are still many communities with air­
pork! that do not face !Ill incompatible encroach­
ment problem today; these communitie. can 
make maximum USe of this manual. 

3. Srief of th. Procedure. The new procedure ;,. 
a strcmnlined version of the one present~d in the 
original Air Foree document I but the range of 
IIppli('ntioll has been extended to include landing 
noiue and dvilinn ~ wen as military operatio~. 
Gcnoru.li,ed noi"" contours are included in 
t<ttaohment 2 ,~hich permit one to estimate 
the n,'Lsc produced during !skeoff, mnding, IIlId. 
)'unup operations by Il.ny of severa! c1a.,.es of 
Iliremft. They do not ocscribe in detail the noise 
genef!\ted by a particular aircraft type. The"" 
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Two P9·.int~ in lIarticular mu~t rl!'celvg;,.~thm·2:~~h 
eonsiuf!ration in 19:.lJd u~,c plfitl!]tng d(':dsioll~ ba:.o;(·J 
on the rC~lllts of th!:u:!~durL Fl'r~t.J~l:'::~\­
..!oun of g~np{'·5ite i\O~~itJ Ha'~~~!!-n~ dc~:~~:.~!!J.~~2!n 
l1verage D.oisc h .. ~v{,~~~.'id r.!1ltl . .l?f1t.hs, Hnd t~' 
~ume average atmo~;ri!.:. towiitic~ns. Thes~ 
facts alone dict.n.t\' t.he If'{'oft'.mcndatioH that. t.lF~ 

~Ofl(~; defined he w~cd n~ Q11.fdt6 to NJ~~:.t..0J~ l~l:~~, 
.usc planning a.nd not .~_~~Elu~~.;.j~!:ogral'hi~ 
limits. ConstUer, fot ex:\mpl(!j the ns.rrow w{':(lgf~ 

of land on 'Figmc ,ID that lies ldwren th~ ('0"­

tours for ru.nups pa.Tane! to Runway 2.6 find thoS{! 
for begillning takeoff roll nil the name runway, 
PIBIl5 for WlC of this land should reflect the knowl­
edge that both praeticc opel'atioll5 and llllrmal 
deviations from typical flight paths or noise 
propagation char~deristi"s can be surb that the 
area is actually in 7,one 2 rather than Zone 1. 

Second, tbe reactions described in T .. bl" il are 
based on the average rosponses to given Composite 
Noise Rating>! of thore communitie" that h .. ve 
beell studied extensively, The actual reaction in " 
partioular situation may"bemila;o;or-sitmlge-r,-' 
dependi!;g on a number of f",ct-orB rel!lting to 
personal ~tt;tude8 and t"Ommunit,y rharltderi.tiCil, 

25 

Sudl fadnl'~ illdudr. the economic importance of 
the airport 01' air~b!l:5c ad-ivity to the community, 
the lICi",.:c;,·(·d ~nd urtuu.l ('(ltlt'enl of the- frspotlsihle 
authnrit.i{~s ~n C'onirolHng aircraft noise, th~ 
Pl'Cb\.·iIIX: or nh~cnce: of weU-orgfl.nlzed protest 
group;.;, the dt·gre1j or change assoeio.ted with the 
introduetiOll oj' a new operation, and the inter­
a('tion br.twcen n. nQi~~ probknl and other 
pJ'{)blcms sud. as zoning or political jurlsd}{'tion. 
The w"y~ in which these and other related 
factors nlodify th~ pattern:o; Dr re-a.r.tiolls on an 
is-sue as importa.nt as airport-community noise 
pmblem" are not fully pr~dictable in the present 
.ta te of the art. 

The. abo~~t8 toge'ther with the existing 
.terrain <'aria,bies and land uses must receive full 
consideration to ,"sure tbe mo.t sensible and prac­
tical .. ppIication of the detailed contours derived 
from tbis procedure, Planner. must always bear 
in mind tba t the reaction" described apply to 
reBidents of the three zones. Use of the same land 
ror auch purposes as businc"", industry or agricul­
ture would not yield 00 severe 8 response and is 
recommended wh~".ver practicable. 
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:~.!!< co:"",tG~l,t.s; 0: t.h.1.5 r'f":;>o::'"t rd'"lco;;c:;: th(;t views ~:: tr.e 
":';::r'.::;, ... r::.t~::.", 1-t!"'.u if! Z'N.%ti.a:''ble rCir ~he facts ~ the­
oO'".;!:':..:.!'&<:.:y or t:-.fI" da.ta pl"'C'ne:.tc<j hcre1n, and UO .. ot 
,,".~ce:i.3::..rili" 'L'"etlee;t; ~I"K' oftlc1a'l v1<::!..,s or pollet of 
~h~ FAA. 'l'hl£ i"f!port dec"1i n.:.t C"onat:ttute a .~" 
~r~elr1c~tlgn or re&ula~lQn. 

.. 
ABSTRACT 

~lS rep~rt outlin~s pr~cedu~e8 And ~u.p~rtlng tE~hnteal 
-data for dete-t'f41111,ng NOlae ~al.U'e Poreca.at ("''2)1) a.n'a, 
retl"'lt1~ h-::G takil:o:"i and l.a.r.dl.ng o-p.eraticM if. t)'l(!" Vle-int ty 
of alrport.. lh companion r~portl, th~De proced~eD have been 
applied to d~t~~1ne NEP areae tn ti~ vle1nltr of J. 7. l.c~d7, 
O'~l'C and Loll Ang'!!1~8 lnte;rnat;.1:"N.! Alrp!.YC"U t;:,r 19{,;5, 1970 
and 1975. 

The NZ? n.I;"('C'UJ nave t11t'ter!..r...c 1a:oo t2.a~ ~oltp~t1b.Hlt7 ~1th 
respect to oIlL"'ct"aft O';,iijc; i hence I t~e h-:E.P ~l'ea$ (C.)y be- \It;f!'d &1 
.ft gU1dfl to land uee J.,\an;lin<; an·oj zoni:".;;. Trw m:f ~red6 6r~ 
based "pon the ni..-craft. 0018(' df's«.r1bi'd in t~t"'IaB of the <:ffp.c­
tl.ve perce1ve'd: n(l1i1J.~ le'tlels {1II'htr.h 1",elu~e-8 eorre-ct;1on6 rot" 
dl.iratlon an1 prcr>£:':nce of di6crett'. !z"cll'J.t'nC'.lEsJ plu:9 adj:.Hftr..enta 
tor the- number et o;~ratlona for' dayU'3le an:! n:!"~.ttlme p~rl~diS ~ 

ZiC\1ne and t.J.k-eotr and ltt:"ld:iP.t'": pr::;:f!.l~ 1nfN'Il;.at1~n 1s .t:,;lven 
tor eGt!:r.at1ng ettect1v>e: -p.erl.:e:w{;~ nc1!1.t' 1(:",",,18 f"Jr U~ t.okeofr 
and lan.d1noa of (:.\u"r(!r"i.: "l1!U"";;e Jet. ali:.·.,;:ratt 4J1d f"Jl" futuro 11l;;-g~ 
a.1rcra,tt: e~e.ct.~d to '.b-e III '.l!pI:!l"B.tlon '.ltl\1 .. l'l the fc:-eeaBt pt'r.1~d.~ 
Computer-a.1.ded tl;:'Or:~G~* ~loVt'd in d.'I!tl}ru:t.n1~ )!DI' contour. 
are al.o outl1L~d~ 

., -, 

111 
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j.n Chlc.a.60 
?er!oolEl ot 

I. IlmlODllC'rXOII 

~ht8 8tud~ wa6 undertaKen und~r Fe¢eral Aviation Ad~ln18tra­
tlon Contract FA6?WA-1705 aa one atep in tult!lling BecQ~n· 
<ht!on 2 of th~ Ofrl~e or Science and 'l'e~l.1nol"a Ad Hoc: Jet 
A1rcr3tt NOise .?anf!l1. [Ret. 41. This recOtrllter.4ation urged, 
on .!I.fJ. \,'C:rg~r~t 'bns1s .. 'bn over.all I aystens I type or analysis 
of the developing jet $1:r-eratt nQise l'l"ol:!l.eClS in the ~1C::lnit.y 
or the J .. P. KennedYt OCHare and Los A"'\ge'l.t!~ 81rports in order 
to torm111nte prhcttcablc prog,rams which ~~h.t be- undertaiten to 
improve greatlY tl",e cspabilities ot' these cO~.mUn"t1es to c:ope 
with ti".e1r t-e::;pect! ..... e difticul.ties. in jet eit(;Tst't noise 
Elbatem.ent. and control.". Thj.f:I reco.llloIlIend&ti(m 8150 ~al1ed tor 
later e~tens1on or the syst~m~ analySlg stuay to 20 Q~ so 
other mhjor metropolitan areas where civil or military aircraft 
noise 1$, or prom1~es to beeo~el e dirr1cult CQ~unlty ~roblem. 

The ~EF procedure~ dl~cusscd in tn1s report may be ut~11~ed 
to de~ertbe the nol£~ env1ro~ent at any etrport. The proce­
dure~ a:'t;? bflse~ ur:on descr1ption$ of the aircraft noise in 
teTt';.s or tl'l.e eifec:tlve r.~reei'o.~ed nojl.se level. A IM-jor portion 
of O'lr :!.tu:.1y hAS, 'beffi devote~ to g.athCl"!n~ n(>ees",er';t date. tOT 
e$timatlng the cttecttve petcetved no~se level tor current .nO 
~nt.icip~te't f'uture e1rcr"rt. The no!se level i!lt'Ol'l!!4lt1on 
gathered "'a~ larg.ely ..:onfinE"d to those types or large aircro.t't 
wh1ch aT~ l.m:port!l:lt 1n cete:t'Clin!ng the nOUe e;JtJ;osure 1n the 
thJ:'ee ~5Jor ai:rportl undU' studY. . 

ThE proce~ure8 tor dc~~rc1nlng N!F .reaG ~pre$ent an up­
dating and ~dlrlcBt1on or the analySis proee~ure8 previoUSly 
Coo\'etoped tor d(!Scr1b1ng er,d in.terpreting e1rc:ra:'t no1.e" 
4escr1~ed 1~ R~t$~ 5 6n~ 6. These ~re3ece.ser Froee4ures ere 
briefly compared ~nd rev1ewed in Stcticn II in relation to 
toe NEF procedur~&. 

-1-

~eet1on III outline. the b •• le atep. 1ft c.lcula~1ng NEF 
"'.l~et in uthe:matlc..a.l :tOral and proYl/Jel .everal exaCl.pl~. ot 
M!l' .::omputat1ona.. TIle selection ot NIP "alae-a: to define 1lEi'" 
ar*a boundaries 1B al~o d1acussed ~n Sect10n It. 

Seet1Q~ XV deecrib$8 the a1TCratt nOise level .nd oper.­
tlcr~ lDtormat1on uaeG in determin1ng ~trectlYe ?~rce1ved 
noice leYels~ SepArate subsec.tions present 1ntOrm&t1~ ~Dr 
curr~t a1rcraft and tor r~t~e a1rcrett expected to be in 
ope~tlon within the tQrecA~t pe~104~. 

S~t1on V summarizes the computer-aided eoaputAtl0n41 
proc$~~es used to determine the NSF area boundariel tor the 
't-bz •• alrpona. .tudie4, under th1. contract. 
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I!. ]'i\mEX'€SSOR PROCf.l)URE$ 

;1'".;; ?t" ·~"'c:et;.50r nce(l'::rc ut ',l.t..'~ 5 pro","!'c~d .a tne!!ll'l.! tor 
ggtt::.~t if.;,- fjt"!lzt: ~ev G if: llf.~ ~;:,e-E>e !,.~(.lr ai.crerot t'hr,ht 
Fet.,!; sr.:l I.. ~,t'~Cf::' \U"i!: ~:- !~!lt~I'''.'3:'V,:ln, lhp e'Q~l!ted t't:GPr:r~i:e 
!.r. ,.c!;;1.1e:-.t~~_1 ~t'eas. T~ ""~:'!...it ir-. l!li-'tl:lat1n6 nolr.e 1.~,,~ls, 
::~~. 5 ;'!'·j~~l;:: .. ~ r.er:.~r'13.l!xnr\ 'P"'ti!"'!."J~d I') '"It fU'· lev,,:,\. C:'J-n1:0UT:I 
~cr '!!~ff.rt:r;t j',irc.raft c:lo'$S!.f!f.!8.tic:"J.:l. Thcr.e CQt,tourEl 
~rov;.je,-: ~;H.1~tee l;I: the perc,?:'!veG nQif;~ le\"~lG fet" SN'lun4 
t"..:r.::r-s (,f,n t<:-:" t<..l".co:"f nr:.O lar:.d:l/';.$ OCJCl"'1t1ons or ulrrer~nt 
trot's cf r:!·,;tl Ar.d !:J:::"!.1tJ<;'CY l:<l:rc.m.tt. COI1'8~t1on& l1ere tne-n 
J;:pp:~r,;d tt, t::.t p~r'::e1V':<l n~1'c le\f~lb to,.., ~ '~",~ ;l:nto cCcOWit 
si.lcn t'c.cto.:'"t, &5 ",":--'e n!;;.~b(!t or opc't"e;,tiOt:S) .:1r.IC ot dO" tmd 
::.:.,-.-";d.:,' ".l',;i':"!.7 . .::tt i~n. -:-;'1C Y'28ult \-lilA n ~wl~tH:I (!lI.l1~d the 
~':.r.tl'';-'~ it e ;i:;~u€: .i\.2 ti=--• .; (~~;}l;). '1"hf.' cX?eCl. .. tl cO;r.:)~m1t,y res;Jor..ae 
~c',ll'.l t~ eCit J.=.~t(cd t'rol:'l tn~ C!~ ,",'Blue& e~ the Oc,.6,ia of ;&t". 
et:.?1f"~.c!:.1 relatiotlOSl"lip 'JiJ;(';d en r.t;.me::'o'..i.;l <:'~';:ff hi.iI:ltal'"1,C5 :tnvolv .. 
!,r;g lI.irc:tGft n:)1lH:' l)l"c":;ll.&'"":ili at bot~ C:l,vl1 en!;!; ~!.lita.y a1.fj)C"f't.~ .. 

;\~:<;::r.-:"C~! 6 crtcnCca tt.!.& j)::-ccC'~·(rr·~ to iJl"ov1-Je cs'i;J,wate.J 
'Of th(· r.!~~c-~t(:,1 i~';tci<:t of ni.;."'"c.r-nt't no'1sc -:or a large n~:.ne-r o.f 
~aflJ I.l~C$ (lthe~ tf'.<liJ. ·Z'EHi1dcnt1a.l. 

:::'. ?€'f~l".:'r.~e 6, C:'~\ "-Ill\l~S ,~cr~ U'l('O to ~erlne COIU':,.1,firlr.S 
':)t :~i.'r ?'~ls-e sC~!J.:"-:i.·.t:l Z,J ... e;)~ r'Ol' each :<;::<r:,e.t the CvO;"iltl­
~il1ty -;;f ::',';.r.<'! U5t..ge ro. n Ii.~~cr of l:).,'l.jDT l"'-'l.d use "~at.(~~or.~e-:5 
~ .. ~G !ls.-:,~.:;!:t:d.. i'~Ol' o"r-,c:. tn.ln l'eSiGcnt'-cl u~~cJ tile e.S6~~6:;.-::lCnt 
..res b;:..;:;~d 1.lpo:J. cor.&!..f.cr-;;):tl.~n ot, the tnl'~&l ranse of Ae:tlv1.t1eG 
:tr..'.rch'l!d lir\·~ the iwports,ilce Q"t 3'p~.f!:(:n CC1¢~ilntt'at1on ror theae 
;Ctilf!,t!.CG. 

;;':!!' ccr:re.:tlt':I~ for ;l~'Cl" or 0p-crf)t1QnB~ et<:"' .... u$.-d in 
~ tt!l.":.::.!.t;!.:";.;:, '~!,,~ Coq-c'~tte ~b!.,be ;\Dt~nltn in Ref. 5 anj 5 'Were 
.;. ~;lle' In 5 ... u" .... 1: .st.:,'p'::. TI",~refore-J a iO~l\ll g"i'01..o7 of gener'al­
! '.:>~ :.oisp ':::)"·~G"'TX> (d~-Pl~t1r,t ccntou!'s at. S ~N,jD 1nt~rva18) 
;.' r:.:!,.l.'tt~~ the (:cn~tl·u.ct.t.cr> of Ct.""Fl cl)r,:to;J.rs tor- a. wide r'dr.gO 
c. td,r;!'{tf':: op~r&tlor.s 'i:;Y relil.~1.-.-ely l),1mpl<! (r~aph!cl!ll lind 
:~ i"l.'1 ~j, l~u1a.t 1er, prvcc"h; .. r~;i. 

S1:.~~ tl".{; dc'.·clopcm\'t and !nitial cp-?11"=..rnion of thf.'!:>e 
~Tc;:.Cl!du.l"eS, 1O(:vcl" ... 1 develor;mentE hcv~ S\;,ggcf.,t.ca e need tor 
:'~~."1e"lt ,t:)dlt'!cf&t.!...:.n an,d, u.;u:!ntir:.g ot tr'l,,"! .. e ?rQCec!.l:res~ 
;;.~fe:rer,ccs 5 e:.r.d. 6 lIoth m<ldi:! W;~ of' the pc::-ce1ved nol&e level 
a.s F.I. ;:;r.--3li~:'t' of a1;;Cr'nft no~.se. ::t!.s l~ qUl;l..nt1t.y calculated 
rro~ ;eo&ur~~ ncisa levelS ir. frequency ban~a that eorrelotea 
we!l ~ith GubJectlve :e~p~\~e ~o vor1oU9 typea of broadband 
~1rcrart no1z~. Ho~ever, c~t1nue4 psychoacoustic J~d~nt 
t~sts hev~ 5~c&ted tr.et the p~rcQ1v~d noise level ahoul4 ~* 
acdltlQ~ to lneluae e~~11e1t &dJU5~enta ror 'the re~tlve 
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durat10n or the flyover &1cna1 nnd the presence of 41s~Tete 
1'1'cqueney cocponent-n. (7 ;1:8,9,10) The: Ju~gcd nolslneas of 
n flyovcr 81GnQl he; ~een found to ~ncrcaae V1th the duratIon 
of the sowui. The pres~nce of dt;cr6te rrequ4~~Y e~pon~ntG 
tillS a1&0 'tIeen t(H.lr.~ to 1ncrease- tho! Jw.!{;cd !'i()U1ness eonpsTe4 
to Q brO-Eu".tCin~ eou."'lO signal of t\qulv'-31ent no1.se l.e\'"("lc. 'rt;ue 
st~d!e~ h~vc led to the ~~~~lo~c~nt ot th@ etr~et1.~ p~ree1vtd 
valu~S .-!~ tt .... " ;"·!'r-t·c~,t ~tu(;:r.'" 

tl:1f uce Qt cm-~1noi.Js i"1l.th'!:r tt1.:ln I£tep ndju~tl.1f~11.t:o rOt' flWj)'tiCI" 
Ano!her t'<oolf1"a,t1on tnt.rod:.te-cl! 11: the N"£:'" llro{':cdurn la ill 

or opera-tloo£l. Th€: \1G.~ 'Of step corro.::tlO1'll;f '1nvr>lvpd 8 
6UC(!e361.or. of 5 .... unH cOl"rectio .... :!J .. e~~h t"'ov~"'rina fJu("hly a ! 
r~ne>t of 3 to 1 !n l~~;,:nte~ o~ C!"Pcr~ltll'm:;. TheSe 6t~j)6 1ntl"O" 
d~ccd diceont1nuit!e3 end! in 80~~ c8~e8. eit~~r Ob&CUTQcl or ! 
oogn1t1e" dift'erenc_Bs :in !..~?crtlt1on!!J >3e~ndins ~l)on wn(!thct' or f 
not tt.e nu:a'b!;!t" of ~t!:rt.}.lo!\.i tell fH:.>lT the m.idr.le C·-,:' liC<:J'f. ! 

. the bOl.m4arll"!a. of" 0. ';1i:tt1~ulaT "t~~(1.""'" Far .ex,lu.plc:, -wit.h 
ilst1'il!t 1nterpl"ttatiotl. .,1" th::! CW:"'- prtx;'~dut""~ .u ~h8.l'i.St troiOi 9 t? ,. 

10 in n~~r o~ ope:"4tlona during dC'.ytime '(!a.l.h!d for ::J , .. unit 
change 'in tbe CI\"H, ,..hile 6.fl 1ncrNI.IiOC trom 10 to ,30 o{)E!ratiOf'~. . 

~ 

rosulted in no ehan.ole 1i1 cfm Yr'l.1'.Je9. 

The -prf;':1oE!ceoscr proet:dur~ 51.S0 ~rQvld.~d Ol"c.l:1 !1.·l"~lst1!.~ll<, 
c:t"\O!'!e ste~ methQSl of 6Ut::l;;'!.'-':C the- c-ont.rlb·.:.t.i(;:13 -ornoTi'F. 
prOd\lced :y -either o.ttferen\. clast;;"!:!i nr a.1:rc-:,~rt or by d!!'f-er41 

ing o,eratiooG anQ t"lleht rot.")£... Tho!! m:r- "pro~cdu;'-(05 in this 
report ~Gd: the no188 C::~!1tl"!t,;;,'-lt~un& on ll. ccnt1nIJou,9 "CT).fi\.O' 
.~tionM ba&ia. 

oft ~n~ addlt1.'iHy, ",,,thout int.en;u;:tlon; of ":Wl'e'tlon G!id GH:Cl'€te 
i"l'c-quen!:",:;" ~o!'rect:l.Or1 :L' l,kno(!rgoinC l.nbon"to:ry ctl.ldy. Oi.ne1' 
fuctore. wl";::';;.'h r;Ay .1rl.tluenc{' the jl..l6etd n(11.~1i'!.p.ss of d 
comp];~-:,X" flyvll" •. .lt' sign.el (.;;r-.\lnges in (:p~ct:"'l,l:; 6r-.~r-'? \lith t1ol!' 
ood.u18tio~ 0: o.iscrde frec:uE;n;:l ~')~"n..:-n~'. i,.,.-r: •. l~r ~hH't$~ 
G.e &lso being 1.!.Vtllt,1.,(;8'tCd.. R!:::lUlt6 of 5i~r.n. -;j.1.l.6t(';I" ~)' 
.!.n11C,ite .f\;.r~hl1r retlnr;l7leni:.:! jtl rr.~tho-1B fot (!\.·t\h~a~ !:!£ 
e 1TCl"'et''t, noise. 

" •• St--ep co::-rcet:s'ons ~el"t. 1r.t..lJUuccd in Ref. 5 t~ ,.h.j.'L~r:t 
calcultJ.tlon:;l aM to /foa,\te p,,~"1ble th:~ "JnY~"'d"!/l't uC:,"" -:.1" 
''tOt:iY'.u'/.u~e,J Ccn~Qurs 'to d""t~~"Qln"J ~oo¥!'.-:4~ ;,f! fl, ... i·u K.'1 .. 1rtB 
contours. It waa felt that these ,~vQnt-l.!?"'~ outw~' C·-·. ~ the 
o~~~s100~1 errQr introduced b¥ t~ &tlP dl£,ont~nv~t~~s. 

'. <:4 .. 11..- pl"«04~r •• ,fr"'" "Mell Ref. 5 evolvo<\, p.m1tt.~ 
atllil' or c.ontinUOI,l,e eorr~tlon •• (ll) 
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2. !'ere"he" I!olae Left 1 Coc>;4r1sONl 

'P!....~a 3" fI, end. 5 ,ahow 8- eo~.ar1sofl of the percelved 
nolce levol v~-1ntt~n wlth d1c~~ee tor ~~c current ~et4 
ul!:ed 1Jl oCc~Ilt:1r~ :W Contour;:'; end: t.~,~ perceived no:lica level 
curWO or ti.ot .. 5.. Cc!l.::.r~t;e t'1::NrC'B nrc !;htNn tor c.c.c.h. or 
tn~ t~~ ~~:c~ clac~ir1e~tlo~; eur~~a ~~ ehewn 1n e~eh 
tlC\U"C: tor U..!:ao!'t' D.!"'A tor le!'.d1rl'; oper~t1o.M. ;1'h~ vc.r~ ... 
t1on·'~ pcrco1~a no!~O lovel~ "l~h d1ator~c bcccd en the 
datA L~ thi8 rc~ort ~D clo~c to t~lt o~ the P~~\~O~ p~. 
ced~l~ e%e~pt ror la::~ ~bo~~ a!rcraft wn~re the p~r­
ceived fI.::l1ce le*teV.I t.rtJ' 6O!::'!l.~h.nt htt):l,et' thc.n llJld been 
lU.:;8u::::1.ed in the {"~11t!!Z' rcp::r.rt!l. r..'lC: c\U"f"<!nt pcrcelv:-d 
n:riBe" lC"ml (!c:ti~~~ t~r lar~¢" 'tU::'bot.:...'\ ul".ert;..!'t 10 bnnC'd: 

. on J:' •• ~.n:; r.Or"e :1,1~c c:~ec\~~.t'ntt1 tt-~"\ ~cre 8. .. t~.il,f:.ble Q.~ th. 
t!l'tI.f' of: t!';.e e:u-ly Dt.I,1d.y; t.!1.c!!, .aloo !.neluc:c r.'.:<'l.otu"l!mcnt8 
''It turbotll..'i tJ.1.rc~':"~rt h.."I.v1ns h1:ther thPuDt C~1.nen. 

A eco~arl~on ot the perceived n~!~e lev~l~ oaGe~ on the 
.octave bnr.o:1 .5'p"!ctr-c or T.able IV' 'W.1,.th t'1eltl ~ta mea~\!r'C4 
un~er 8. 'I.'~let'Y of c~nditi .... ;.;..o 1D .shOun in F1CO. 6 c.rA 7. 
~1~ 6 cht;l~t.3 .o.e,1JJ'.lro:!<! pcre!:!".t;.:cd noiG\'l le\tcl tor !'our­
~n.3.1ne tur'baf4.n :e!~~ctfB~ 'ba~').t!j. c:; t:!iH~\..'Jlli ...... :~ento. !J,t 
J .. P. Y...enned,.. A1rpo~t in Nc~ tcr:~r2lJ uno! l..¢n l.aJ">,golee: 
z. .... t(":M'..lt.1of"..!.1 ,,'..1.rpCl"'t. !'he tai-';co1"t t::aUl plotted 1.n FiS .. 6-
rcp~~cnta J 1n c....').:1], ~il~es I ,art1', ~uln:t"ly to:", th~ ~:Ci4 York 
~~ta~ r1~ld obtcr~~t~~n~ t~r alr~rnrt opern:1OS at ~~1ns 
IlI;'e.t'"cCG of ;;-cuer (:Ut.bilC':<.. Thun, th.:- ?m .. C'1.!PVE' re-pr-:'tl'entlf'..g 
t:...y.£ol"'t i':nN.~t. ;c:hO'Jlc! be e:.r.,l't:cted t(\ fel! near the upper 
boundary 4cp1cted by the ~lcl~ v41uen. 

Plg'UM 7 p'!'ee~nta de.ta !'or rom-engino tu.r'b!Jfan uppro8.ches 
,"l.i!le~ 1£";;(;1::7 on '!.atn o~tai('J(>d at the Le'>e A.."1,£;t'lN'! !nt.ernnt1en.e.'l. 
Al!"port. '!'here is connl'::cra'blE!' iiicatter .in th~ tl.a:.a. ntle-et1ng 
var1at1oMG in ~~e~ =ett!n&3 ~. ~~11 aD ~lfrerenee6 ~ns 
the alrcraCi; ... 

3. ~~ ~~atton Co~re~t1~n8 

In c~lcul~t1ne ~rreet1ve pe~:elYo~ noise l~velD in ACCOrd~ 
anc-e- 1IIith, £4. 1" the t1Ll~ d.urat1orut f!;)t eG.cn 81reraft ':la581-
:1egt~~n were sp~elr1e~ by ~ear.s or ~n e~~1r1~1 tor:ula g1Yl~ 
~~,e t:.1.t:i.e d!.l!'8tlon a.~ a r\.l~ctlon 0": dhte.nc.e~ ~B1.a t1.:i.e d.ura­
tl~n Info~~tlon was rlr~t '~te~!~~a tro~ gra,hic lev~l cnarta 
of rec~:;:-c;l.ed. flyover t1l'1e h;f.!!tor1i:s.. 'i'he .-ecord.ed slSnall 
~ier'e tlrat t11tfre-d. t~u.gl", an S-we1.ght1r-& netv~'t"k.,· since 

~e ~~~1thtlng netw~rk 13 • rre~enC7 we1ght1ng ne~ork 
havlns ~na~acter1Gtlca ~n1~n ar~ the lnver.e or the 4~noT 
~!ol~ln~.8 contour. 
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IT~~ :ne "-lovel tice hl&torf 71elde value~ cl~e£ eo that 

1

'[ :"(,'.t-:.t ft.:,;od!ea l"'.a.'--e 5l\?'lff'. that th~ tl.Qt- Cl.i.ratl,:,n t1~tt>r;.li1.ned 

~;l~h w~~l~ ~~ e61eulat~d from the time nl~torl~' ot th~ 
;'H~t:'v!d f),-:-hl!' l~vC'l calcul",ted at d.2I)cret£ t1~ 1::'i:'t'I'lIale.l181' 
::.t' ~:HlI:'l.':;)f~ detll }I;a:;; \..'\~:J rl" .... \..!'1 on. l~f/l-::qr c~'JN1Mte 
~.:;.~t:1'" ac a, rvnct!on ":)f d1ctllnec. :[..ln~ • .l"" :r€"grt-tl81()n Unt'li 
,~:--e tht"n f1t!;ec.1 to .. " the- pUtttj 4.ata t-:- yteld the C.tl.r- u"l~al 
~:~~~~. Tabl~ V £n~~e ~~e of th~ t1O~ ~~atlc~~ det~~lne4 
'f-"Y! thP. rt's.:-eB61on llnes to .. dht.fin<;1:6 or 500, lOOCl $.1'14 
<"":":.::. ft. 

7,..;1::81 ;plot.t! ut ttlC t~e ~J,i.J"at1on In1"of'm.l'l.t.l.r:J,i') for tield 
r~&~~r~ment~ are oh~wr. 1~ Flg6< 8. 9, ~nd 10. P1sur~ 8 
e~~~G tne tl~e ~uiatlon plott~d ~r~U5 ~1bL~~e~ tor tak~ort! 
:-:' ~l;i.rbi! to'W.r-C"rl.&~ne \:\l!'t>oJC't. Cl1,,,.rJ\ft,· '1'1 n . . rne il.nd J'T4A 
lie:H:,& cn..:;l.n.c:s. Flgl1;;"e::1 a!· .. ?'lVc ol::l!l:af" t1;!lf! d>J.:,at1on ittt'or­
canon for the! tll!I.t:'cH"ff;i or l.arse tour-n.,g1ne turboran a.ir-­
~!,€d"t :r1 ttf:.j wHb .1'T3D ij~r1ec ~n.st.n~8. :jO''Jgurcl:! lOA nne lOiJ 
tf, .... ,~'w t.he m.O ... ·e .l~";o1te;:} tlwe dul"ation It.f<:I'I::lliti.''.H'l for thi: 
n-;~J"o£.c:.t)e~, ,Jf !'O~··N1(.ln.., r.;J)"'bo.f'.Ql1 ,J,1J'e.f.af-e and t.,r Boc1n.g 
721 t~~otan n1reraft. 

Tl1el~t: iu ~Qna1.~£.lIb~o? ~'oC~t.te-r in tt.1;' t.~~ d.u.ta~ I.::m d.e.ta 
~t)t,~n (hi.~~:J~:\..,"J.n 1 .. ;J-iottf:~ A3 n .:."'unctlon ,;of the Jj\at..:J.!1l"i!' t.l'"'O(4 
tne- ~lr'Cl"art., :!.t i" ;.~n.~:Uc).~ thnt the ~eatte'l" HI the .;lata 
':::..s.')~ be !>::-'1€'",r~t :rc:::,.~,~-::Ij 1::' 6,lr;":!'<l:t" t>'PC'I~J , .. f:,1~Jtl;:)'ct 
l"l(!'t'o? e.V-ci.~lr,bl~. nCtJ~'/('rl on t;.;1<e ·ta{llb "':l~ f.lr~·/i-::~H9 ttl.l:dles, 
ofe "::'",lj \"!':;r,.~(';:. 'tf';~i; th~ ... .a.iAt!Ofl iii Q1.I""c.:-'ot; .6pf~CI1 ~~'41Q 
l'l:>t b~ lhrSe 1rrI:."::' .l1'1;:;L~J.·i)~C'l:.t!'C' en !t l:';)f;al'lt!'Y.:llc \;I,aaU. i!:nd 
1tI:,)1,.;.1.6 .e.ccc\U",\' for cniy ~ t~m.EI.1l .pt"';:portlor"! O'r tM "'li.per'i~<j 
a;::.s.tter. (.21 .. 221 

DI.:!'i~ the t.llloi.l!!oft' f'~:"'l p t.he ~i,,'l}oe "l",,'at1;:lr. ':d tlH~ I'nd~­
l.1i"oc .101.<:)(: cl~l wa.s £i..J!'iUJ;lcd tc D~17 \oI'1!:h dla tfmce from 
th.1": alrern'l't und in,,~rJj~"l.y w!t;h ttli'!' ll.t.cc,J of l:11~ at.rcr«tt. 
~:J¢ <;',.T<J;'i.it'.!J.1 t~.me d-.'raU.';')fl .t(\,.. tl glwn .;!.'!.pt.onet' i<i31J IHI$~d 
t:::: :J~':::u.r at th~ c.tart or tM t.llk~cfr :roll~ 'Ioi1.i::j-, <:1url.tlona 
t<.:;!(:d u~on 0.';11":'(:6 (jel'lv~(j n'~ rli"l.~ li)~alJ.iJl"f:J,~nte !l.e 
N';::.orud !r" .A;'IP~·lllj:.T. C. The tt!i.:.t" tlu.rGitt:J.i1 Wa.::.' tht:n !l!l)utW4: 
t.~ ~(,(;'I"v.a~f!! w,H·h 1:-'~'-,!(j,r,~n;,. ~.'tr;:li'llrt f1pt'er:j (a:!l1t:..mlng un1-
:'~:'Q aIr-en! t .h~~e-lcrat.!:r; .alo~ th~ runW'.s,..) '..:tltil It. 
l"~e.chea t.I'H~ .a.i.i'br:..!'l'!e <h,rnt1:m value At tne point ~rr.et"rt ttl~ 
~.rcrQft b~came '1rb~rne. 

l.l~ vt"tr~t~ ?r~QuenCT COr"'l'l!ct:S.ona 

'o:1a.:.n.'t~ frf:Q,uC'Ile1' eorre~t10M for tne a.1rcraft c.l.o.G1U'" 
t1~8t10nB &~ llated :n Tablt Ill. ~1 a~ b~8ed u~on 
atuay QC o~-th1rd oct~~e ~aod noise .pectrn obtalned rr~ 
tlyoyu· &.nG. 81d<tl1ne nolse NC0t"i.11n.aa or Z"tpren~ntat1ve typea 
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IN THE SUPERIOR COURT OF THE STATE OF ClV.IFORNXA. IN AND FOR TH.· 

COiJNTY OF AUI.HEDA 

liEF ORE HONORABLE 'rHct-IAS Ii. CALDECC'l'T. JUDGE 

CIT'{ OF OAY,L'\,.'l"D, a !lHlnic3.pi11 .c'1<:poration ) 
acting by and through its Board ot Port ) 
Commissioners, ) 

.Plaintiff • 

UTAH CONS1'RUCTION MID MINING CO •• 
a tlelaware corporation, D. J. liAWLEY. 
SHORE LINE PROPERTIES. INC.. a 
california corporation. and OOf-S ONE 
through T~~. inclusivG, 

Defcndanta. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

-----------------.----------,----------) 

No. 343860 

REPORTER'S TAA.~SCRlPT 

T£STIMON);' OF WIGHT E. BISUOP 

TAY,£,N ON 

THURSDAY. JANUARY 9, 1969 - 2150 P.M. 

M'PEAMNCES 

19 J. ~qWINROON~Y. rort Attorney. 66 Jack London Square, 

20 Oakla.!l.d, C<l.Ufor.rdl:'., <md fm.EEO, ROBINSON &. S'l'E"dAR'l'. Special 

21 Counoel, by i;E!) ROBn.SON', Esq., Suite 1215, F:l.nancial Center 

22 Building. Oakland, California, appeared AQ cQlmsel for plaintiff. 

23 HILL, Fi\RRER. lie BURRIr,!" At.torneys, by WILLIA.f.i S. SCULLY. JR., 

24 Esq.. and JOHN MclAURIN. F;~jq.. 'thirty-fourth ?loor. 445 South 

25 ,llFigueroa Street, Los Angele3, California. appeared as counuel 

28 l for defendant. 
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sought by tho Pox:t of o.3kland in Civil Action 
No, 3431360 

C - Nois€: contour Map for 1975 

... , ......... 

r.: 0 GAR \l"". ,J" N £ B 

5 

18 

19 



i 

I 
t 

I 
I 

I 
t 

I 
I 
i 
! , 
! 

, 

; 

, 

I 
! 
I 
I 

l' .v 

1 

2 

3 

4. 

6 

6 

'I 

8 

9 

10 

T1{UP..sDl>;rL-JAD~Y 9. 1969 

21;>0 P.M. 

MR. ROBINSON I ~. ~~i9ht Bishop, please. 

Tllhereupon.. 

called as a witness on. behalf of plaintiff. first being 

quly sworn, was ax~ined and te~tified AS follows, 

THE CLgru{~ Stnte your name. please. 

THE WITNESS; My name is DW'ight Bitlnop. 

THE CI...ERKI will you IIpcLt your lust name for the record. 

11 please? 

13 THE WITNESS, B-i-s-n-o-p. 

15 

14 

15 

18 ,sir? 

THE CLERK, Thank you. Take the chail:, pleane. 

QIREC'l' £X.,\HU1ATIO!{ 

(Bl( I-It". RobinsC/n) Mr. Bianop. your bUllir'68 or occupatio: 

A. I era ~ acoustical engineer. 

17 Q. And what is an neous tical Ntgineor? 

18 J1~ I am concerned with applied acou!ltica problems which WQU: 

19 involve noise mea!>uri"wont. nQise evaluation and rcco=endations 

20 regardJ.n'1 the noise c-::mtrol and lUear;ure~()nt for evaluation of 

21 I various acoustical w.at.ori;;o,la or equipment. 

aa ~ Q. For this ldnd of work, what kind ot ill back'1:C'ound in torm: 

23- ~Of engin€<Jring hnv<:l you qot? 

24 ~ 1 hnvo a bacholor's dogreo in engineering physics and a 
<t. 
:0 25 roaater'n dcgroe in phY,Gicl'l1 and I have had approxiIII;).tely 19 yeari 

26 lof experiencP.l in applied nC'oustic~ problems. 

<: 0 GAR 1". ~ [! N ~ !l 



-~--------~.-----------~~--~-
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1· Q. Would you tell us what kind of work you have 40no in thie 

2 19 yeary, and with whom you have been associated? 

3 A. LElt·.!I see. Following gr.'!tduatior,. I worked for approxl-

.1 4. ,mata1y five years at the Armour RQsearch Foundation in Chicago 

.. 
• '" 

5 and was concerned with no1.oo measurement and the evaluation ot 

8 acoustical mat",rials. 

7 ! spent about - li"ollowing that, I Gpent apprO)d;nately fl 

5 years with the Convair Division of General Dynamics in ·tho acouat: 

91dCBignS of t1;", Conva.ir aao and 990 jet tra.'1sport aircraft. 

10 And for t.he last. H.ve years, I have been employed as ill 

11 senior consultant with the fh"ll! of Bolt, Beranek and Newman in 

12 their Los Angeles officatl. 

13 Q. Do you reside in the Los }~9~los area, sir? 

14 A. Yes, 1: do. 

Q. What kind of work doos Dolt. Borl'l.nek ar.d· NC\o'!IIIUl undertake 

16 or do with ~hich you axe as~ociated? 

17 A. We are doing. primarily, acoustical ('onsulting work and 

18 also roso reb. and develo nll'mt work. 

19 I MIlch of ftrj work haB heen concerned with meaO\!rement of 

20 aircraft nOill<'1 ill projects to .... privl!!,te clients nnd for thQ 

21 

22 

IFederal g-ovcnlr.lont. i.nc!.'~;!ing the Fedora! Avintion Administration 

<Iud NASA. 

23 

24 1°£ 
25

1 26 dor 

Tho work elso includes tho studios to dotp~ino the cffacl 

noise en poopl<l nna structures. 

Q.. tic"". Hr. Bir.hcp, first of all, havo yO\1 and/or your firm, 

your firm with your help, pr«parcd any doc:ulI1onto relating to 

EOilAR. ,.. JONE:S 



3 W"oU .• our i'inn 1\;1(;1 berm ac.tive in the Ziold of aircraft 

D 1, i10180 Ilfld concerned "'l.tth tJw proble.J1', <>f t116 interpretation of no; 

~. 

1. 

.. ' 
"'> 

6 And auxins ';;10<;,<; tima, .\.\; ni\;;; do;;,z,loped f:::n;- the Air Fore!), 

, 
a !tion £l'Jvcr,d report!'!, ',ngin~,m::lll", l:CP?J:;tB, pr<>v.\ditl9 procedures 

\} tea' 0valuai:ing' aircraft .D,,,ilJ<> ~lJld .i,ntct-r'retinq tt,e effects of air 

11 

12 

13 

14 

IS 

15 

17 

18 

19 

.eO 

21. 

22 

23 

24 

25 

26 

I Q. 

t.''lat have boen pJ:'cp-.rcd by 

A,.. Sevor~l of tho ;:C?C;ctso , ~l·1.d, in parti Cl~ lar, a report tb",t 

iilaa ! think, O'.1l': Rep,nt an Wtl,3 ;}L'cpa.rt::d for the federal 

. It 'W~~8 pLlbl!s1H~:~ la.ter 1;:/ "tJ-iit) FAA a~ o-~..u: ~ ... - a~ a B3&1-l, 

I ~~. 'B " ,. ",.." 1" 114.JV.L't., - erant~;...... al\c.. !·~C\.j~"!~l·,:n.. ~'CCdn,~.ca ,(\cpo'!;''f;. '" 

II Zt wao .LdQP~~;ld ,", il t"c'hl;!ca1. v .. '1.n<lal by tho Department of 

i!.!,)$!cnuQ and d.tntr il-ut,,~d bo1:'h to ~_h('; Ai::, ~'()r,::a, the Jiu:m'l and the 

I' r~WY' 

I
, '1.. 

t..hat art: U:lCr] :)~!' rOUJ" .... r.:t)!rr,~.'ij'y and :?""(~c:c~~lh::r;clcd by your compnny aro 
I 
!!unoo an ;:'1 t":tn.nr1 .. 7.):'f5 1n tl"-:.~.) JHdtHl-try'? 

'I 
1\ 
Ilwidoly adopted nnd 1J~;H::~o. .ih t.hio c01Hlt.ry in t.L:.1r~y nrcao .. 
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J 

'" n ' ~ 50.11S of t.ho prcc'JQureor for. .1!\ialuat.!.nu nl.ccraft noise that 

: r:mcmbe:;'fl of oUX' fi= 6ovelopcda:\'6 widely U::W: both in this countX1 

:3 lend ahr,') ad , ,>,nd h<'lva ne£m adopted ,in ~on", il',t<'ll'natiom~l standa.rds, 

4, 'l" 

6 
i 

(3 1'016"", ~ 

7 119(..4. 
f 

<6 

911 
10 ilfor ~B01t, neranr:k anl~ Ue',,1a.:m. ~ 110. 1.093. 

11 II And ... 9;< yeHt J.£ t'he,",," <\7'e t.v,:! '.>f tl,(l re,porta and the 

12 ~apPO!1dlX to =0 of them t;.) 10111 tcn yo\.\ reie'>:''} 
r 

13 !I A. Yes, t,nCil$ fl.l:O r'~ort::!), each report, that m ... .l:lbers of ou= 

,. I!"" ",. ""P="" .. 
:1:7r-lljlwo w::~ :::::S:::sa n::::b:v:::::~:~·:i,b:.h::f::::~ .::;tH:n::~er d<~te. 

~ ~m, SCl.lr.r;'{~ No ob:,1!ctir lH, You" EO:1O;)1:" 

20 

21 

.,.., 

.", 

23 

25 

26 

If 
l'\!"o;.Gc Abate."no:nt., t' ':-:1Ql"lXd 'L/~ Eyl~Jb i t ~$ in ty,,,id0riCf1 'l: I ' ., 
I {Hhc.t'eupcn, thi} ufo.:cumi'.~nt.ir;-;:H.~d ~-~::POJ~tf ~A,r;~lYllig of 
'I 
IICon:muni t.J( and j,irpo:t"t l'{~ 1" t:LonglLcp"/'<'oi"'''' J'Jc;'J. t"",wn t,' '<'Iau reed:' vcd 

!Iin cvldenc(3.l' mr.u;,:kcd .Pl~3.ntifC~e rxh.iblt. N'~ .. 4" t'J.nd b~)camo a part 
rf 
'I 11of' ~~a ~ecord.) 
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1 I TH1: COliRT I ~!.ar,d, U!le Plarmin.,; ",oInting to 1,ircraft Noise" 

2 'would be Exhlh! t :;. 

4 Relating to j""irc:':nft tjOi'lC", ~ W,l13 r;(!ceJ.v(t(! in e,d.doer-ca, marked 

Sl,l?laintiff';; Exhibit No, S" a~,d Docam.'} n uaxt of the 7.'eco:rd.) 

{1 

I) Land Uae Planning Relating to A.l.rcl,:aJ:t Pain .. ,' W1Ul rcc:oi.lI'ed in 

10 evidence. 1ll<1:d;ed PlaintIff' 9 Exhibit No.6, a. ... d he came il part of 

11 the record.) 

I.e 0;. (By Mr. Robin90n) NOW, Mr.:. BIshop. in connection with 

13 thIt< canOl, areyol.1 £;:tll\:'.:U,ar "rith tho dOCUlnBnt. that n~.· is 

17 oet foxth in ymn mamml "'itb cespec!~ to tho designation of the 

5 

1811115 eNR'u project.Ed fox 19757 

19 ~ A. This report and the c-:wt0'Jrll dr~:"n on it. W'?':6 prepared by 

20 lithe Port of Oakland. 

21 ~ r;t. Yea. ,'\., .l\>.rd iollowh',g tiM).'!;. preparation, 

22 ~we hud the o:\Jpcrt.u,ity to "C!>'fl.",,; tj,,; pCfJce:L1.l:c!l ano the stepa and 

Z;S ~the cdl¢ulJtt:,or.c t;,hil,\;. tho l'or'~ had u,;ec:L 

24 ij We comp"",;:-<:.d thtl<;,-' with Uw p1:l'.ceCiut'o'; gi'len in our report, 

26 ~and f'O\l.!10 tiVd: tho:::c wC'i'{~ ln i\cCor<b.l1'~') "'~th tbo p:cocudu1:<li.i thut 

2611WO had given \n QU.r. report. 

f.' r, !:.! _~\ R v~ J [l ['-oJ 2: S 
• ;:,H' P'I (.:!A'. on:;1<, .t,""nJ~T~'" 

'C.'OUf!~ HtHJ-'t': 

(;i",lIt'l."''''O. t:''''u~'on,'''';.i-
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Maurice A. GarbelL Inc. 1714 Lake Street 
--~~~~~~~~~------,--~~~ 

San Francisco, Cali, 

Topical Index to Exhibit G 

For ready reference in locating source material used in Exhibit G 

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

Definitions: 
CNR 

TNE 

NEF' 

Composite Noise Rating. 

Total Noise Exposure. 

Noise Exposure Forecast. 

------------------------------ ------------------------------
1. The CNR Report (d. Exhibit D) is a land use planning guide, not 

an enforcement tool. 

Z. TNE (d. our Working Paper CLRC 70-1) is a measurement 
adequate and appropriate for enforcement, based upon actual 
perceived noise levels. 

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

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

5. CNR versus TNE 

6. CNR does not include a factor for the duration of flyover noise. 
TNE does. 

7. 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 estimate the CNR· based 
on other than field measurements. 

8. The CNR Report (d. Exhibit D) is the basiC description of the 
work in the fiel.d that has been done in the development of CNR. 

9. Definitions of the intended lise of CNR (d. Exhibit D, pages 1 
and 25) and its limitations. 

10. The NEF concept (d. Exhibit E). 

11. Mr. Bishop'S critique (Exhibit E, page 4) of the CNR concept. 

p. 9 
lines is-2: 

p. 8, line 2 
through 

p. to, line; 

p. 10, line j 

through 
p. 12, line C 

p. 12, 
lines 10-le 

beginning c 
p. 12, line' 

p. 14 
lines 20-23 

p. 16 
lines 16-2C' 
p. 17 
lines 22-26 

p. 19 
lines 23-25 

p. 20, line, 
through 

p. 22, line l 

beginning a 
p. 22, line L 

p. 22, line 
through 

p. 23, lint! 
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12. A CNR meaS,lre can be reduced by increasing the noise level 
produced by some flights. 

13. You may increase the total noise by <; PNdB, and the CNR would 
drop by 5. 

14. CNR is not determined by utilizing direct measurements. 

15. If flights attaining 130 PNdB (at a specified location) occurred 
364 days out of a 365-day year, their inclusion would be a 
matter of engineeri.ng judgment. --

16. According to the CNR Report (d. Exhibit D), a twice-weekly 
jumbo jet would be excluded from the computation of 
composite- noi ae - rating contour s. --

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

18. CNR is based on average characteristics of classes of aircraft. 

19. There would be a fair amount of varia.tion, yes. 

20. The CNR Manual (d. Exhibit D) does not base the contours on 
the actual noise imposed on the property, but on an estimate 
of the perceived noille level that is likely to occur. 

21. '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. 

22. The NEF (ei. Exhibit E) is not intended directly as an enforce­
ment tool. The intent of the NEF contours, the intended use, 
is for land I.lse planning. FAA Report DS-67-l0 provides 
estimates of expected noise levels for cur rent and expected 
future aircraft. 

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

24. The TNE (the result of an endeavor to arrive at commonly 
accepted rules for calculating the noise exposure) ••. is one 
that would provide a means of measurement that was quite 
clear and would yield unambiguous results; yes, sir. 

end 

-2-

p. 23, line 17 
through 

p. 26, line 7 

p. 37, line 17 
through 

p. 38, line 4 , 

p. 26, lines 1'; 
p. 31, lines 1, 

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 ,lines 10· 

p.36 
lines 14- 18 

p. 36, line 19 
through 

p.37, line 12 

p. 38 
lines 8-26 

p. 39 
linea 3-24 

p. 40 
lines 1-13 
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1 IN THE SUPEIUQR COUR'f OF THE STAT)'; OF CALIFORNIA, I!l AND FOR 1'lli 

8 COUNTY OF AlJV1EOA 

• DEPARTMENT NO. 9 

6 Cl'.r~ OF OAKIAND, a municipal corporation) 
acting by And through its »oard of Port) 
~ssioners, , 

) 
'I Plaintiff. ) 

8 va 

9 U'lllB CO;:l'STRUC'l'IO~ 1.1:0 MllUNG CO •• 
a Dolaware corporation, D. J. HAWLEY. 

10 saOR;?: LIRE PROPERTIES, INC., a 
California corporation, and DOES onE 
through 'J.'EU, inclu~ive. 11 

J 
) 
) 
) 
) 
) 
) 
) 

18 Defendants. ) _______ .. ________ .....-J' 

No. 343860 

REPORTER'S 'l'RANSCIUP'l' 

18 

14 

16 TESTIMONY OF DWIGHT E. BISHOP 
.' . 

18 TAKEN ON 

11 'l'HURSMY. JANUAltY 16, 1969 

18 COURXHOUSE, OAKU\ND. CALIFORNIA 

19 APPEAMNCES 

.80 J. KERoti'IN ROONEY. Port Attorney. 66 Jack London Square, 

81oakl.and., california.. and. BREED, ROllINSON & STEWART. Special 

22 COunsel. by NED ROBINSON, Esq., Suite 1215, Financial Center 

sa Building, oakland, california, appoared as counsal for plaintiff. 

S. BILL, FAltRF.R" BURRILL, Attorneys, by WILLIAM S. SCULLY, JR., 

86 Esq •• and JOHN MclAURIN. Esq., 'l'hirty-fourth Floor. 445 South 

26 Figueroa Street, Los Angelas. CAlifornia Appeared as counsel for 

defendants. 
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1 ~ Yes. The report has been printod and distributed by tho 

8 FAA as a guide in land use plannins. It has been rather widely 

distributed by both the FAA and the Department of Defense. l5 

9 

.. Q. '1'0 your knowledge, what use is IIII1de of the document by the 

6 

0 

'1 

8 

9 

10 

11 

12 

1& 

14 

1& 

18 

1'1 

Department of Defense? ~ It is uoed by that 

department, again, as a guide in land use planning and in some 

particular applications of, that I have been involved in, that has 

boen used to help select the location of dependent housing and 

military personnel housing on an off airbasoB. 

MR. ROBINSON, I hAve nothing further. 

'rIm COt1RT. All right, Hr. Scully. 

CRQSS-E)W:lrnA'l'lO::.l 

Q. (By Hr. Scully) Mr. Bishop, you participated, did you not, 

in the development of the CNR concept? 

A. Well. actually, I didn't, I joined the firlO, I believe, 

dght· after the draft of thi!S report had been prepared. 

Q. All right. my question, nevertheless, iSI 

18 Was CNR, to your knowledge, developed as a limiting or 

1e enforcing device? 

80 A. It was developed, primarily. as a land use planning guide. 

al Q. Well, then, your Answer is, -No·, is that right? 

82 A. All right, no. 

a& Q. In other words, it 'Ilm.an't developed for the purposes of 

a.. an enforcement tool either to regular airlines, air traffie, air-

aa porta or otherwise? 

88 Q. NOW', 'l'NE that we have discussed was the product of the 

ItOGAR ... .JONES 
OI"r$CUAL caU~T .C.iI"Cllllr'!'CfII 

.~ .- . 
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joint effortn of yourself, ~r. Garboll and Dariell FitzroYI is 

that correct? ~ That is correct. 

8 Q. And the purpose of your offortn and the hours spent was 

10 

L "to arrive at ill mOl1nurement that would he adequate and appropriato 

C D 

c 

.,. 
1 ,. 
.<> 

6 for enforcementJ is that right? 

& ~ It was designed to help define the noise exposure in this 

., land area. 

8 Q. Right. And the purpose of the extensive efforts of that 

9 definition was communicated to you, was it not, and that bein~ to 

10 have 80mething that coul~ be enforced and policed? 

11 A. Something that could be measured and' cheCKed. 

18 Q. Exactly. And specifically measured and cheCKed, is that 

13 right? A. 'l'hat i8 correct. 

14 Q. NOW, when we were talking about '!'NE, would it be a fair 

16 veneral atatement to say that it ia based upon actual perceived 

16 noise levele, and with your mathematical cll.lculations. they are 

17 merely .~ed ~? 

18 A. Xt is based on the sUlIlI11ation of the llOiae levels. yes. 

18 Q. All right, air. Now, what I understand that to mean ia -

80 and X have drawn a little chart up here. 

81 . 0700 to 2200 is the day period that 1a asswued for all 

28 theae purposes? 

28 A. That is riqht. 

84 Q. And night is 2200 to 0700, the other side? 

86 A. 'l'hat·. right. 

86 Q. This scale, on the left-hand aide, 1 have PNdB ranqing frOl1l 

EDGAR f'. ",ONES 
D'''·UU ....... GO-litH' _t; .. O_TCII!I 
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a low of as up to 130, j\lllt to h;!\va a scalo. 

A. 'loa. 

11 

a Q. Now. I would like you to nss~~e. olr. that we have a maximum 

4 CNR--

8 No. Let's Bay a maximum TNE, and that we are trying to 

6 determine Whether it has beon exceeded. 

1 A. Yes. 

8 Q. And you, as an acoustician or engineer. CJo out ('n the 

9 proporty. A. Ycs. 

10 Q. And you observe that during thiD daY'e period flights 

11 occurred. one at 90 PNdB. 

12 This PNdB could be meASured right immediately on the 

la machine, can it not. sir? 

14 A. Percoived noise lavel normally has to be calculated from 
r 
',,- 18 a aet of measurements. 

18 Q. In other words. you merely perceived the noise sound. the 

17 sound pressure, and then cOlllpute your PNtiB? 

18 Q. And it can be done for each event, is that right? 

19 A. Yea. 

80 Q. 1 would like you to assWIle that we had flights durin'1 the 

81 day. that each aX· denoting the flight and all the information 

82 you have 18 that it occurred during the dayle period. 

8a A. "tea. 

84 Q. And your metar reads .. given level, and for each one you 

8S can compute the PNdB, 1a that right, air? 

88 A. Yea. air. 

c IEOIiIAR ,., .JONES 
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1 ~ And these flighto just occurred. 1 have no significance 

2 AI) to the number. 1 lUll just trying to describe a daY'. 

a A. Yes. 

~ Okay. Juat a day·s period. You have made a chart, and r 

6 have read these noise intrusions on tho eubject property. 

e A. Yes. 

1 Q. N~. with just that information. in other words, the U.l1Il 

8 of day and the sound level readin'3 and the conversion to PNdB, 

9 can you arrive at TNE? I\. Yes, 1 can. 

10 Q. In other words, you just take your readings, compute thor, 

11 nnd add' them upr and, flO to speak, you could, if you had the r1gh 

12 equipment on the property, you could emplace a permanent installa 

13 tion that converted your dB's to PNdB'l). 

14 And as it added up, when it reached the 132, or otherwise 

16 it would just '30 -Bing,· and' you are over the eidor is that right 

16 I\. To do the calculations, you need a computor of aome sort, 

17 but this could be done. 

18 

19 

20 

Q. There would be no problem with that? A. Ho • 

Q. So. we can determine the TNE. 

NOW, alr, with that information, can you do the eame thin 

81 tor CNR? I\. Essent1al.ly. yes. 

Q. All right. I\. 1 would probably base my 

83 measurements on obsorvations over a longer period. 

24 Since 1 AIIl concerned with the CNR, generally. over the 

{i. 26 average nl.Ullber ot intruuions, 1 would have to JM.lte observations, 

26 over IUOro than one daY" 

EDGAR ... .tDNES 
O ..... D~ aOL .. .,. AItll"OltTC", 
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1 Q.You understand, air, that I run tolling you that all tho 

2 information you have io the PNdBlevol rutd the time of day. 

5 ~ Well, if I. only have recorda for ona day, the TNE then be 

4 calculated, either. 

6 

6 

7 

8 

9 

Because X think the document specifies you have to use the 

Ilverage calcullltion!J or measuremcnto on two . days, II \~eek apart. 

Q. '!'Wo days, seven dayn apart? ~ .Yes. 

Q. All right. But other than that factor, you could compute 

your 'l'~lE from this data? ~ Yea. 

10 

11 

Q. And are you telling me that you could compute CNR fro~ thin 

data without knol1ing the make, engine type, fuel capacity and range 

12 of each one of those aircraft that fl~H? 

18 ~ Yes, I can. 

You can? A. Yoa. 14 

16 

Q. 

Q. All right, sir, yOu need not categorize the airplanes, is 

16 that right? " .~ / A. No, you need not. 

17 Q. And this is the am that is based upon your book, not 

18 annual energy summation Clm, but the procedures you have described· 

19 in your book of October, 1964? A. Yes. 

, 20 'l'HE COURl', ~is is the book hero? 

21 J.1R. SCULLY, Yes • 

. 22 'Q. Can you tell us how you can do that without categorizing 

23 or knowing What the type of Ilirplane it ia? 

~ I would use basic engineering procedure similar to 

the 'rUE. 

, 
! 

i' 
I 

II , I 
, 24 

26 

26 I would group the noise, or group the perceived noise levels 
\ 
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and i~tervala, and denote the number of occurrenceo within that 

interval and then add the CNR, tho partial eNR values together. 

uaing tho 8~~ation method given in.that report. 

14 

Q. All right. air. no",. as given in thia report. liS I under-

5 otnnd it, you must apply -- In. order to determine the CNR. you must 

6 refer to one of your contours. . . 

? A. No. I need not for calculating the CNR. 

8 Q. All risht. A. It 10 based on -- Tho contours 

9 weroprovided in this book aD means of providing estimates of tho 

10 perceived noise level. 

11 'l'here '<laa never any intention that if you had exact measure-

12 mants that you should not use the exact measurements. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

Q. In other words. your CNR is not dependent upon categorizing 

types of aircraft? A.. No. 

A. It was, categorized here for 

the pu~oseof providing in a single document a means for estimat­

ing tho CNR. 

Q. For your CNR, you need not refer to any contours? 

A. 'l'hat is correct. .. 
Q. Does your CNR include a factor for the duration of the 

sound? A. For f1yovor noise. no. 

Q. Does th.c '1'NE? A. It haD an adjustment 

for duration. yes. 

24 Q. Now, Mr. Bish~, in the event that you had this experience 

o .. 26 

26 

in.a day and you were computing CNR at ono point on the easement, 

"'ould you be able to determine what the CNR then would be for: the 

-' ." 
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1 rest of the propertyns it-decreased or increaoed going ono direc-

2 tion or tho other? 

8 A. Not necessarily, -unless I had good knO"'/ledge oftha opera;-

"" 4 tions _ of the rlixcraft that contributed to the measurement. 

;. , , 

... ,-
t­,: 

( 1 
I.:.· r i t· 1. ..... .; . 

5 Q. And you ~lould havo to refer to YOU1' contours1 is that right?! 

Again, not necessarily. If I had observed and taken photo-

7 graphs of the aircraft anel had known of their flight·tracJ:.5, thel"l 

8 I could probably estimate the CNR for other positions I-/ithout 

9 recourse to the contours. 

10 ~e contours might be useful, but I wouldn't be dependent 

11 

12 

18 

14 

15 

16 

17 

18 

19 

upon them. 

Q. In other words, you nre tolling rno that you can just IllOVO 

from Gtop to step on the subject property and accomplish the 

nctual noise measurement and compute your CNR ,<,ithout knol-Iledge of 

the type of aircraft or .use of the contours I io that correct? 
• .. . 

A. 'ihat is correct. 

Q.. Is that procedure aet· forth in your book? 

A. It is apelled out hO\1 to calculate the CUR from perceived 

noise level. ~s is very thorou9hly set out in the book. 

Q. I would like to aee it, if you will. 

A. Calculation. of CNR? 
.. 

Q. From tUrect noise level without categor!zin~J. or referring 

to contours. A. Oltay. I would. like to take 

a minute or t\-to. then. 

MR.. SCULLY I Certainly. 

~ Hr. Bishop, how many ~indB of CN.ft- are there, or ways of 

~-.-~-- ........ -- +~----.. - - ~--
" -:-0-.., _., - -,'-. 
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1 arriving at it? 

2 Ycot;erday \'10 talked ahout Krietcr's CHit, Dr. Krieter's om. 

3 -1 havo been reading your booklot, nnd I .. thought I learned 

- 4 ho," to compute elm by the steps that YOlI oct forth.-

5 And nefti I think \tea have nnother different type of encl:'gy 

6 ourrmation CNR, don't wo? 

7 A. Where? 

·8 Q. 'rhat you 'are talking about without reference to categories 

9 or to contours. A. lto, we arc talking about --

10 'rho CNR that I run talking about here is tho sarne that \'Ie had been 

11 talking about in.previous discussiono and questions • 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

. 
Q. Well, I don't want to interrupt you. 

Go ahead and look, because 1 read your book and I thought 

I learned how to compute CNRJ. and it Days nothing ahout what you 

are now talk~ng about, but 1 could be wrong. 

A.' Well, the use of thin -- This guide provided contours be­

cause it was ass~~ed that one did not have perceived noise level 

meaourements or extensive sots of mCllsurements, and that, . generally, I 
one b~ted to estimate or calculate -- or estimate the CNR based 

on other than field measurements. 

And so that is \:/by the field measurement calculations wore 

not given in any detail in these reports. 

Q.Mr. Bishop, referring to Page 2 of your Octolxlr, 1964, 

report, and the last sentence, it sayal 

'-'l'he composite noise rating is a calculated quantitYJ it 

cannot be measured with a sound level ~eter or nnyother indicating 

- ,- EDDAR F'. JONES 
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The ncalculated quantity, n \-ihat Cio you mean by that? 

8 A. Yes, and co is tho 'l'NE1 it, is a calculated quantity. 

4 . Both are· calculated from measurements of tho noise level 
, I 

5 and aome method of taking into account tho nu.'!lber of noise 

6 per period. 

intrusionsl 

7 So, both can 'the measured directly. 

8 Q. Would you continue to find anything in your book that tells 

9 us that a CUR can be calculated the \-lay you are now indicating, 

10 anel, if so, how \'Ie go about doing it and ho'>, \10 selcct the cate-

11 90r108. 

12 (No response.) 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

MR. SCULLY, The detailed description of the procedure for 

calCUlation, sir, is contained starting, on Page 3 of your book. 

Q. Mr. Bishop,' isn't it the fact that the reason you can't 

find it is CN.R \<las never intended to bo used in this '-lay, but was 

an ostimate for purposes of land use planning? 

A. No, that is not correct. 

Q. That is not: correct? A- No, sir. 

Q. That is not correct. All right, sir. 

A. ,I would like to amplify on that statement. 

Q. Please do. A. The guides, such as this and' 

these, both presume ~t one did not have general detailed perceived 

noise level measurements available, and that. therefore, one relied 

on either standardi2ed perceived noise level contours and instruc-

tions. 
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1 And detailed methods "'ero given for construction of noH 

2 perceived noiso level contours for nO\1 aircraft. 

3 And the purpose of describing these in torms of contours 

4 waa that for many land U()o planning purpones, one generally "ranted 

6 to estimate the CNR values over a largo land area. 

6. So, therefore, point meaourements of perceived noise level 

7 would not necessarily.be useful. in predicting tho CNR over a largo 

6 

9 

10 

11 

12 

13 

14 

15 

period unloss you had recourse to n method ouch as contours. I 
And for that reason, detailed' measurements and calculation I 

techniques based on direct field I.1CD.nuremonto "'ere not streslJed I 

in these reports, but they have been applied by ourse'lven ~d other4 

and in calculating OIR from field measurements by using relative I 
routine engineering procedures. II 

Q. Mr. Bishop, if I were to calculate the om of this day 

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

16 refe~red to'contoura and referred to c~tegoriea, you know, in tho 

17 procedure you have outlined in your book, would you, as an 

18 Qcoustici~~, or whatever, an acoustical Cl1gineer, would you say 

19 .that I had done it incorrectly? 

.20 A. Well, if you were ostimatin<J the CNR's from the contours 

21 

22 

23 

24 

~5 

26 

in the numher of operations and follow the procedures, this would 

be tha correct way of estimating. 

Q. I Bee. A. If I, on the other hand, had 

direct measurements and observations so that I could calculate 

the ClIR directly from ohaervations and meaaurements, I would prefer 

to use that rather than atandardized contours. 
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1 Q- .For purposco of enforcement of this easement, sir, in the 

2. level that the Port of Oaldand is taking, I suppose, under the 

8 procedures outlined in your testimonl" tho airport \O/ould have the 
<:;~ 

..... 4 right. to eitllln- use the actual data or to U8a tho procedures oet 

5 forth in your book to determine \-mether they had exceeded 115 CNR, 

·6 "'"tluldn' t they? 

'I A. No. I think it 'fOuld be irrplied that they had -- ,·/hoever 
! 
! ., 

6 it was, if one waa trying to sho·" whether the CNR rating was 

9 met or exceeded, or something else, one ,,,ould 90 to direct fiold 

10 \-lould base it on field operations. 

I 
-I 

u 

C 

11 Q. Mr. Bishop, io there any other book that you have that 

12 describes CNR and how you calculate it, other than the exllibita in 

13 evidence, 4, 5 and 6? 

14 A. Let's see. I believe there aremathoda -- The methods of 

15 calculating CNR are repeated or amplified in several other docu-
,. 

16 menta, yea. 

1'1 Q. "lhat are they? Do you have them with you? 

16 A. I would have to check. I think I may have one, but.1 am 

19 not sure of the detail it provides. 

20 Q. But this is the baaic work, is it not, on how to compute 

.21 am, Md what it is? A. This is probably one 

22 

23 

24 

25 

26 

of the most widely distributed, yes, reporta outlining it. 

Q. 

in the 

right? 

Q.. 

I nsked YOUI That is the basic description of tho \-/ork 

field that has been done in the development of CNRJ is thnt 

Thin one? Is 

A. Tho method or 

that tho basic work 

, EDGAR F • .JONES 
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1 A. I guess it \1aa tho major work on it, yes. 

2 Q. All right. 110"", in thiD book, '1 refer you to Page 1, and 

::; I \1ant to as}, you, if you Hill, to e::-:plain this !lcntenccl 

aThis manual presents a procodure for cstimating exposure 

6to engine noise from ground and flig11t operation of military and 

o civil jet and propeller aircraft, and for relating tho estimated 

7 exposure to the c~~ected response of residontial co~~unitieD. 

8 nIt does not establish noise standards for purposes of 

9 enforcement, nor does it define noise levols that are tolerable 

10 or intolerable. 

11 

12 

13 

UThis procedure is intended as n guide,a your emphasis, 

"in planning land use in the vicinity of airports.· 
-

And then on Pago 25, 1 am sure you are familiar with both 

14 of these, you state that there should be caution applied in apply-

15 

16 

17 

18 

ing the results. 
.' 

You say. 

-First, the contouru'of composite noise rnting are. derived 

from average noise levels and flight patha, and they assume average 

19 atmospheric conditions. 

20 -These facta alono dictate the reco~~endation that the 

21 zones defined he \I.!lOO as guides to compatible land use planning 

22 and not as nbsolutely geographical limits." 

23 Would you explain those, air? 

24 A. Okaj'. Perhaps, 1 can start, first, with the cautions that 

25 you read from page 25, first. 

26 Q. If you would like to. 

. "' . 
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1 & Yes.' As it is clGurly stated, theBe are generalized oon-

2 tours lk~sed on ,,.hat might be tho expected performance of a certain 

·8 class of aircraft. 

4 And they are based on, I assume, average atmospheric 

6 conditions so that under specific circ~~3tancec -- and, in fact, 

6 the noioe levels that you \fould measure in the field under 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

repeated ob3ervations vill sho1~ variations in levels above and 

below that which are predicted by this contour. 

And, 80, that is the reason for the 'first caution. 

The second thing is because of these facts and the fact 

that these contoura do not tru;e into account certain topographical 

features which may be important in some airports, they certainly 

Llhould be \lsed. 

'l'hat is, the contours you, drav, based on the procedures 

tlnd the contours hero, certainly should,be used ,",3 g'uides to 
" 

co~atible land use planning. and may he modified dependent on 

local 'conditions and the' judgment of the person applying the con-

tours. 

19 In the first page, we referred to Page 1, remember this is 

20 a -- This is a report that has heen prepared for and circulated by 

21 the FAA, and at this time the FAA, and still ·is, the FAA has no 

22 noise standard for purposes of enforcc~cnt, and has no intention, 

23 as far as I know, to establish noise levelfl that were tolerable 

24 or intolerable. 

25 So, these statements were placed in there to clearly 

26 re~trict the interpretation of this in terms of the FAA's scope 
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.~ Dnd interest. 

2 Q. ~11 ri9ht. !-Ir. BiBhop, you have since the development of 

;) om ~forked on the development of p. concept knov'.!l as NEF/ io that 

~ right? A. 'l'hnt is correct. 

6 Q. And NEF stands for Noise Exposure Forecast? 

6 A. Yes, sirl it does. 

? Q. l.nd I refer. your attention to your Technical Report, 

8 No. DS 6710. Are you famliar with that on the subject of NEF? 

S A. Yes, I am. 

10 Q. 'Inat is the one you \'rrote, is it, with Hr. Richard 

11 Hormmj ef? A. Yes. 

12 Q. N~~, on Page 1 -- Excuse roe on Page 4 in the first para-

13 graph of that work, you atatedl 

14 NAnother modification introduced in the llEF procedure is 

15 the use of continuous rather than extended adjustment£! for number 

16 of operationa. 

I? -The·use of step corrections involved a succession of five 

18 unit corrections, each covering, roughly, a range of three to one 

IS in number of operations. 

20 -These otops intro~uced discontinuities, and in some cases· 
: 

21 either ob~cured or magnified differences in operations depending 

22 upon ubether. or not the number of operations fell near tho middle 

23 or near the boundaries of a particular atep.· 

24 Are you there describin9 an inadequacy or obscurity of 

25 the CNR? 

26 A. . It describeo one of the problems, ycs. 
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Q. ¥ou.stateaJ 

'I 
" 

"The predec~ssor procedure," I bel'!'eve refcr:d.ng to om, 

1 

2-

8 

4 

5 

6 

7 

a 
9 

iI HalBo provided only a relatively crude ctep method of summing the ;\ 

contributions of noiso produced by either different classes of 

aircraft or by dlffering operations and fli<;:ht paths.· 

Do you recall that, sir? 

Yes. 

Q. Do ~'ou still feel that CNR io only a crude otep method of 

sl.Umning the contributiol1s of noioo? 

10 A. Tho summation meth.cd is relatively crude, yes. 

11 

12 

Q. The NEP io intended to bo more exact, is that right, and 

more definable? A. Part of. the purpose 'Has to 

IS provide, yes, a more accurate means of describing total noise 

14 Oh-posure around an airport. 

:1 

:1 
I 
" il 
d 
q 
!, 
il 
'I 
,I 
p 
:I 

I 
15 Q. Isn't it a fact that THE is substantially computed as in j 

r -, 
16 NEF? A.. Svbst~~tially, yes. 

17 Q.. Now, Hr. Bishop, I believe that yot1 are familiar with this 

16 .point, and I will try to short cut our time by asking it in this 

Hi fashion. 

20 Is it possible to have certain numbers of flights and 

21 oporations that produce, let's say, lIS CNR, and to reduce that 

22 lIS C21R down to the permissible 115 by increasing the noise level 

23 of the flights? . A. I believo you are referring 

24 to an example that Dr. Garbell pointed out, and that under certain 

·l) 25 cornhinations of noise levels, this could occur, yes. 

26 Q. So, in other words, if the flights were going over, and 
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1 they computed over the permissible limits, the.llir.port could go to 

2 t11.0 pilot Hnd naYI 

.8 RMaKo more noise so that ~!e call be \·lithin the US CHR.· 

~ Is that right? 

6 A. I have no comment about what the airport can tell the pilot 

6 to do.' That in boyond my r.nowledgo. 

7 But tl\O example that Dr. G<l.rbcll pointed out fol101m the 

a rules there and doos show an inconsiatency. 

() Q. All r.ight, no\~ I --

10 'I'HE COURT I Junt tl. Ininute. 

11 ftr. Bishop, nro you saying that it is poasible to reduce 
r-" 

12 the C-"lR by the plane making more noise? 

IS HR. f,1cL.'I.URlN I That' s right. 

14 'rHE ~UTNESSI There are particular ,sets of combinations of 

16 noise levels of partial CNR values that if you apply the step 

16 addition here, you get some inconsistencies, 'tes. 

17 So, th',) example was shown, I think, that if you change the 
"­

IS noise level, I think by one, I thin}. yO\' had three classes of air-

19 craft or three noise levels or three partial CNR values, and if 

20 one went up b't one unit. then thec:tffi value, I think, went down • 

. 21 In one case, you added a five unit correction, and in the 

22 next case you didn't: and, so --

(By Hr. Scully) All right, sir, you say, "add one decibe1." 

Isn't it a fact you add,ed l\ total of five t'NdB. to the 

(J 26 op~ration and still have a reduction from 118 to 115 CUR-'in the 

. 28 example? ~ I would like to refresh myself 
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1 u1th the exaw;,>le. 

I:: . Q. All right, Gil:, I \1ish you uould. 

Because the lncrcaoc of 5 I?NdBrneans incl-ca[llng tho nolDo 

4 by 5 percent, doean' tit? 

A. Not quite. 

Q. I thought your earlier testimony \'1<\0 ten \1il.S a dol.'lJling. 

A. Yen, but ~'ou don't; cut this in'half. It ls a logarithmic 

a functlOll. 

9 TIiE COUR1 I l'lhut are you referring to? 

10 

11 

12 

I,m. scur.r;y, I \'laS going to give an exruuple, Your Honor. I llIl\ 

Kaferring to my Ol-In c:locurnent. 

THE COURT; Oh, all rlght. It is one of the best authoritieB 

18 you can get. 

tiR. ROBINSON, 10 t}tat approved by the FAA? 

15 Q. (By Hr. Scully) .Hr. Bishop, do YOIl want to look llt it? .. 
16 '. We are assuming tltat durL!g tlte Claytime period, from 0700 

17 to 2200, tltere arc 30 airplane ~~crations which yielCl a PNdB of 

18 113 -- You can look at my notes 1f you will -- 100 airplane 

19 operations .. ,hich yield a perceived noise level of 110 and 100 at 

20 107 and 105. 

21 And it describes how you go tltrough tho 'process. Hero it 

22 is, aloo. 

23 A. 113 for tlte first category? 

, 
1· 

I 
I 

I 

I 'I 
i i 
: I 

24 

25 

26 

Q. Yes. A 110 for tho second and 107 for the third. 

Q. Ycs, sir. A So, your total CNR value, I 

holievo. by the rule!) given in tltis guide, will be 118. 
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Q. 1111, xight, (;ir. 1101>:, tlw.t io un !ncrcu30? 1 

2, A. Thio is a am value of 110 and THE of about 116. So, the 

8 ClIR lu larger thun tho TNE in this cnso. 

Q. 1'.l1 right. 1\. Ol- tho Durnrnation on tho enor<JY 

5 b<w:to is less th,in -- in about 116, which io leso than the calcu-

6 lated em" of 118. 

7 Q. That'o right. A. 'l'ben thero \-l1l.S a,--

8 .1R. SCULLY, I am going to give you the increase as soon aD I 

9 find it. 
10 

11 

-12 

1;:; 

15 

16 

THE COURT, lfny Clon' t I'IctaJ<;.e tha lC.orning recess? 

MR. SCULLY, All right, Your Honor.. thank you. 

(Horning receOB taken.) 

THE COURT, All ri\:lllt, fine, we will continue. 

Q. (By Hr. Scully) l·ll:. Bishop', during the recess I noticed -thclt you '1ere going tht'ough your books nnd pamphlets there. 

:x ~~"Onder \;o:.'lot'hor you found '<lny plnco in therowhere it 

17 indicated the rules and steps for thio procedure thnt you say io 

18 possible ~:lthout the use of contours or average information? 

19 A. 'In my looking through, I did not find a specific procedure 

20 for utilizing direct measurements to calculate the CNR. 

21 Q.. SO, the only procedure that wa have in evidence in these 

22 pamphlets and in the basic 'fork on CNR is based upon the use of 

23 contours ~~d the categories of aircraftr is that right? ' 

24 And there is nothing in thero about any other method of 

:25 doing it? A. No. 

26 Q. !low, Mr. Bishop, referring to these categories and tho 
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1 Gontonrs,_ onse(l upon thin C1nta th"'I; I IHwo just put up here l'.nd un 

- 2 oXi.U1lpl-e, ,-,hut infol:1llD.t.l.on ~!oul<l you hnvO' to k110'1/ in order to comp\),te 

3 t110 CNR for. that daY'!l experience? 

A. As I ",as Gaying, thor.e are engineering procedure!l that \-Ia 

5 cw.n c[\lcul<lte, from tho perceived noise lovel and the number of 

6 opcrutions, the CUR. 

7 q. No. I think yon are talking about another oin nO\1, 

e ~ho one I ~~ tnlking about is the one that you described 

e in the basic book 011 CNR. 

10 A. It Is described, but not confined to that calculation method 

11 Q. Hould you pormit me !;o ask you \lith reference to that method 

12 \111o.t Info=.ation you \,'ould have to have to cc:upute the CNR? 

13 A. You mean, from-~ 

Q. AssU)ne \"e nre talking about the method of co:nputa,tion of 

15 ~lR that is defined in Land Use Planning Relating to Aircraft Noise, 

16 \"lid.ch you testified io thob1.\Oic work on am and which sota forth 

17 the oteps of computation. 

18 :x want to }mOV! \-lhat 1nfolT.'.ation you \1ould need to compute 

10 C:NR in addition to \-That I have: put on the board. 

20 1;., Thin procedure provides a meana for estimating the per-

21 calved noiae level, end from that, and a knowledge of the nurr.ber 

22 of operationa, the CNR, when you do not have direct measur~nento 

23 to detormine the perceived noise levol. 

2<1.- Q. t·rnat inforlllation \'!Culd you need oeM from this? 

25 A. All right. If I have the perceived noise 1ev.e1 info~ation, 

26 then I can calculate the CUR. 
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1 1-10\'1, i~ yO\.\ I/loh, if it :1.8 dou.h:cc1to drm'] contollrlJ from 

2 $.,nformul:.ion otlch "UJ this, X \-Iould nGCU some identification of the 

3 tl!,.:cr.nft DO I e,m ostimat.o tllO pe,;co.l,vcd noise 1evolo ,It po.ints ... 
j 
~. 4, o',;.,"ler tl:lan thaI:. .,.,11ioh I me'lOured. 

u 

u 

I) Q. Hr. l3ichop. I 110ulc1 1il~o yell to nSSIJJl10 that I're Zlro 'Join') 

G '.;0 oo;npute om e):actly 'in accordance \'lith the npecific stOI)!) out-

7 Hn~ in tho 0xh ib.tt 9 , 

S And you have been on the prOPOl:"t:( nOl1 during 0700 to 2200. 

9 and you have observed thoDe aircraft attaining these aound levell]. 

10 Can you toll mo, I'lith thoso a::.wuml)tions. \-,hat othe'r 

11 info~uation you would need to computo CNR, Dir? 

12 A. Yes, I can, 

THE COURTI I think you have 90t t~1O questions here. 13 

14 By the qllosl:.ion, "Could you cO:ll,puto CllR," do yOll mean by 

15 the method you hnve just stated? 

16 liR. SCULLY I Right. 

17 'Q. In other words, in accordance \'!iili the steps oet eorth in 

18 this boo};, can you computo CllR ~'il:h tld.!) data? 

19 A. lIell, reading from Page 3, thero 4lrO baoic Iltopn. 

20 

21 

22 

23 

25 

26 

And Step 1 ia, "Obtain data on rl!.rcraft operationa. n. 

"Select noise contours," ~nat is Step 2. 

Step 3 is, ~Determino perceived noise levels.-

Step 4 io, aDetormino proper corrections for operational 

factoro," 

And then, Step 5, -Detcrminecompooite noise rating." 

The purponcs of Steps 1 and 2 were ,to enable you to cstima 
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1 the porcaivc<1 noi.::;o level. Sinco you then huvo direct me,w\.u:cmcnts. 

2 of tho per.celve(l noise levels, you cem et,,:.:t "Iith Step 3. 

s 

il: 

II 

6 

7 

Q. All rlght. Hr. Bishop. excuso InO, I don't menn to be 

(:ontol1tious \'lith you, but: I do ~Ta.nt to OSi;ablizh this. 

Xf ,,,'ofollm1 aml \WO the procedures 30t forth to COI:'.puto 

om ar; oct forth in the cxhibitfJ and in the basic \>Iorks on em, 

isn't it u inct that '''c \loul<1 just take all tho actual· experienceD 

a that I have c1encrlbed up her.o, discard thcru, go to the airport 

9 Mel determine the typeo of airplanes and uso average data fo:.: 

10 I::h03e airpJ.<:ncs?· 

11 

12 

13 

14 

15 

16 

17 

18 

A. Xf I "Ias asked to determine .the cOh1posite noise rating 

based on direct oboervation!J, I ~Iol\ld not do that. 

Q. Hr. Elchop -- A. . I tJill outline 

rna to classify these noise levels in terms of aircraft cla83if1-

cations, then I ,,'ould have to havo Ilomeobservation of the type 

of! aircraft ... 

. Then if it \'lUS llppropriate, I tlould separate the noise 

levels for the given claoses and typeo of operations and, porhapo, 

19 get an nverage perceived noise level to apply to that class. 

20 I would then determine tho average' number of operations 

21 of that type of aircraft lind then surr.rl'.ate the noise level. There 

22 <'Xe veveral wayo. 

2S Q. In other tlordo, you would disregard the noise levels 

24 measured on tho property and go to the --

25 A:. No, I would not. If I was given tho 

26 Q. Go ahead. A. If I nrn given the actual 
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infoy.mD.tion of pcy.ceivec1 110ic·o level, I \.,5.11 ,use that to uctel.:mine 

tho. compos3.to noise rating rathol:' than roly on st<lnclurdizod con-

Q. All right, cit'l !},ncl lot·!.l just take t..hat for a minute. 

Lot' 0 aElSt'!mo you \lerO given the c.'!ata such il3 one 11o\tlc1 

perceive and obt~in from elC property, and you diocardcd the pro-, 

7 Ce.dUIO::l sot forth in your manual to co:;,pute om, and you :illst 

a colTI';?ute it directly from the e:npir!cal data obtained from the 

f) property. 

10 

11 

12 

13 

I.e, 

16 

10 

17, 

16 

19 

Isn't that NEF and TNE? 

A. No, I would StW1l1mte the level. If I \1!ched to correct the 

CNR 01." c«lculate the CNR. Z would use the l."Ulen for sUITl..'llating 

levels that are given by the CNR procedure. 

If from the sallie data I \'lish to ca1culnte the TNE, I ,,!ould 

uso the ruleD given for ourr.~at!ng tho noioo levels for cnlculating 

tho TNE. 

Q. All right. No',,, to put this in tho right percpective, we 

nro, tCllking ilhout an eaae .... nent hero \;/horo the proposed limitation 

is 115 CNR? A. That io correct. 

20 <to \1e h<:<ve in ev idonce the' boo}_ on hOrT to, cal culate 115 CllR. 

21 So, you '-/ould aooume. would you not~ that the airport 

22 under thin eas~ent would,bepormitte~ to use those procedures oet 

23' fortll in tho book, even if they havo read data from the property? 

24 HR. ROBXHSOl'II Hell, I t'.m going to object. It calls for 

25 opiniono an4 conclusions beyond his expertise7 and, also, it is 

20 nrg~~ontative~ 
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1 z·m. SCUf..LY, , All r19ht, I will lli.l:hdt"c.ll the question.' 

£ 'tEE COUI(J.' I All rlght. 

S Q. (By J.1r. Scully), Hr. B:l.8hop, 1., \'mnt to' give you an CXCI;',plo. 

4 Xn euo column I hewo the num.bex of flights and in tho right-

5 1u:111<1 00h'1L111 I have the attnined P.NdB. A. Yes, sir. 

6 Q. .I'_'1d f\IJDI,'!ne that :/.0 a one day period. Would you calcul<ltc 

'i UlO c~m. r.lir? 

6 A. Okay. Lot'o fJee, I would get u corr:posite noise rating, 

9 by my calculutions of tllC daytime operations, this is, for 1.20. 

10 

11 

12 

13 

14 

18 

16 

17 

18 

19 

20 

21 

22 

23 

M 

25 

26 

No\~, I mll~' have made .ill error in my arithraetic here. 

Q. 1.11 right, air, I notice th«l:: to arrive at that, you made 

a grouping identified by tho numbers n8S" and "225," and then have 

a number after it. 

A. Yos. I grouped them in fivo PNdb intervals ~Ihich :l.s 

consistent \'lith the 'contour grot:rpings, ns X sny, of tho steps 
, . 

that are used throughout tho OlR doctLr:lcnt. 

Q. \1hero in the cnR document does it flet forth thia procedure 

ami indicate the method of groupillg? 

A. It doesn't specifically spell it out • 
. ' 

Q. All right. sir. In other \10rds, if we were .to chango the 

grouping and make more or less groupingn. lIoul:d' the CNR chango? 

A. In this case, it pro};>ably ~louldn' t change sWlstantialJ.y 

because it io dominated by ~le one operation at 130. 

Q. All right. But in the Let'o just take that 130 opcra-

tion out. 

Uoule'! it then De -- The result \lould then depend upon the 
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A. It probably would. I wouJ<a 

2 have to -- Xt probably would vary nlishtly. 

IS Q. All right, you seG tho one oporation at 130 that you ll,~ia 

" dominated it? A.. Yas. 

6 Q. 1: would like to Ctck you to nSe\lfMI that that flight attr.in'" 

6 ing a p~ of 130 occurred 26 days out of a 28 day month. Wou14 

7 you still count it? A. X would, yes. 

8 Q. And if it occurred lJix day,. oat of a Seven day week, vo\.li.<;! 

9 you atill count it? It.. I would, yes. 

10 Q. If it occurred 364 days out of Ii 365 day yoar. would yo;;;;. 

11 still count it? A. 1 would, yes. 

18 Q. All right, eir, I would like to refer you to pago 10 ot 

13 your manual and of tho b<\sic work on CNR. 

And the astorisk, the single estariak footnote saysl 

-Xf the average number of oporations for an aircraft tx~; 

16 1s less than one per time period, that aircraft type should not 

17 be considered in the Analysis.-

18 Now, What docs that. mean? 

19 A. It Jneans that if the averago, as it says -- 1 would li"~ \Oe 

20 point out that thero are paragraphs in this document that desc~~b~ 

81 how to provide 1I00l0 guidelines, in tl>.ls document and in this d¢CU~ 

22 mont here, provide guidelines for determining the average numbe~ 

23 of operations. 

84 Q. I am not talking al:>out average. 

2& MR. ROBINSON J Will you let him finish his answer? 

88 A. And those point out -- and I \<Iould like to take a -mlnut.. t;l!I 
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Q. (By H:c. Scuil;{) Hay X point it out to you, Dir? 

On Pago 3 of, "DotClilcd DozcrJ.l~U.Ol1 of tho Procedure," it ,; r 
c , , 
.. 5 "'l.'ho ,werilgo values chould be cO!;!putec1 from long term dnta 

6 (1. c., anm.\al l1'.ovcn18nts)." 

7 And it nlr.o cays on Page 31 

I) tiona accordlng to t\ ~lCokly. or oeason<ll pattern, use tho avcr,'go 

10 n1.11nbcr of mOV€lilents OVPl" the period of ma.ximum activity. 

11 "For example, at n militur;r bOlSO lIhcre activity io he"Vl' 

12 on l-reek dayo but very light on l'leokendo, uso the averi).ge over the 

13 fiv~ ';leek days." 

C> 
All right, Dir. then your j~terprctation of that languuge 

16 io that if tho 130 l?NdB flights occ1.lIred 364 dayo out of 365, that 

16 \/ould be a pronounced variation, according to 1.\ \~eekly or Deason<,-l 

17 pnttorn? 

18 A; . 'l'lle intent hero \</as to determino the nUlt'.ber of operations 

19 over the perious of muximQ~ or most representative activity. 

20 And if nn operation occurred 364 times out of 365 per year I 

(}l0 21 I \>'Quid think the activity dllring the 364 times 1s more reprenentn-

82 tlve than during the one time in vlhich the operation did not occur. 

8S Q.All right, air. nO~'I, YOll \'Iou1d intorject your juc1gment 

84 into the co~putation of CNRand disregard the language of your 

.j 
i 

i ·1 
, i 

I I ! . 

I I 

II 

I 
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I 
'1 
t 
i 
I 

t 
t 

'.L) 25 procedure? A,;' In tho application of thie, yes •. 

\ ).. 26 In planning und dete~{ning lunduoes, judgment is required.' 
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Q. All right:. You \1oulo. usc yow: jud<Jment to choosc ho\'! yo,\ 

m:o going to com2uto t.ho ClIR? 

A. In eelocting tho noise lovels on" nu.mber or operation!) to 

tlDC. X ce;:tninly ~;oulo.. 

Q. l·1.r. Dlshop. ntd.cUy upplying tho l:ules vnci. p;:ocedw:oo Get 

forth in your bool~. you could, Iltrictly (lpplying the procedures 

unc:. not u::d.ng judgmont to ehimgo 'o:hem, ignol'o a night th:.:lt oecul"l:cd 

364 d;::ys out of 365 ana lltt,lin 0. level of 130, io that right, 

Dtrictiy l\pplying tho 1=9u':,90? 

A. I thillk my interpretation of tho informntion givcn on 

P<lgo 3 '·.'ould lc;::ci. YOll to inclt.ldo tho nu:Jbor of -- base my nvcrngo 

nlli~or of operations on that occurring ~uring 3G4 timos out of 3G5. 

'rhe IJcntenco horo saYfJ, a. • • uso tho nvcrago nlmber of. 

14 movement!) over tho period of m~imlli~ nctivity." 

16 Q. l'filcre is· that Ilontenco? 
. 

16 '.A.. It was giving an example of a military basco Let.'s seo, 

17 I \1ill road tho sentenco. 

10 

19 

20 

21 

22 

. 2S 

24 

25 

26 

nlf tho number of daily r..ovc.-ncnts ehOl-l pronounc.cc1 v<l.ri<t~ 

tionn llccording to n \1eekly or ceasonal pattern,· sucn as hoavy·· . 

oporntions'to a militnry base thatdoosn't operate on Saturday 

tmCi Sunday. 

10 that right? A. Yeo • 

Q. All· right, nnd you are likening rc.y example to th<:lt? 

/'.. Yon, oir •. 

TRE .COURTI H.\;'. Bishop, l:\aybe a l:lttlo more practical ex<:l:1{Jlo 
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1 would bel 

2 It an airport han one of thoBe jumbo jets that takes of! 

a twice a weck for Europe, perhaps, only one carrier using it, or 

.f. maybe Jap~, nOlo', would that ju.'1lhG jet be figured in, all sur .ling it 

6 1& the only jumbo jet that takes off from that airport, one fli9~ 

8 throe times a week? 

'1 THE WITNESS I If I wore detcrminin9 the noise exposure in and 

8 around that airport, I would incluQB it, yes. 

Since it ia -- It is one of the probable or extreme cases 

10 it 10 probably one of the ail"craft lIl'lking the highest noise level 

11 co 1 would not neglect it. 

12 Q. (By Hr. Scully) That would be the exercioe of your own 

1:5 judgment. wouldn't it? ~ ThAt is correct. air. 

14. Q. Not in l!.pplying the rules and the dofinitions and detai!ei 

16 steps of computing elm? 

16 in9:1 ud9mcnt. yes. 

A. Yea. I would exorcise angin'h 

17 Q. Yes. Hr. Biohop, if you applied jU$t the rules sot forth 

18 in the BB&N Manual without the exercise of any jUdgment, that jUll).' 

19 jet would be excluded frOlll the computation, wouldn't it? 

80 ~ 'l'hat I" correct;, 

81 Q. All right. Mr. Bishop. on the a .... erage figures and the 

22 contours set forth in the BB&N Manual, they II.re based upon averll.g< 

S3 atmospheric conditions I is that correct? 

24 A. Yoa. about as well as wo can define -average", Y08. lIir. 

)26 Q. And they are based upon the Avcrag-e clw.racteristico of 

8e 0111.0808 of aircraft: ia that right? 

r:OOAR ,. • .JaN"'S 
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1 Q.. Mr. Bishop, do Chi ~s in atmospheric conditiona, such AS 

2 wind, temperature, humidity And the other elements, affect the 

IS operation of the flishtD and the level of noise that will be U~-

4 posed upon ana Adjacent to the property? 

& A. Yes, they clo. 

e Q. And in applying thODO stepa and procedures as contained in 

? BBlrll 821. Which, I think. i6 Exhibit S, you make no correction, do 

8 you. for the chango in atmo~phoric conditions and deviation from 

9 the norm and increase in Actual noise on the property? 

10 1M 'l'he contours are bllsed on the average conditiona, and we 

11 would expect, in practice, to tleAsure variationo above and below 

18 thoae contour VAlues. yeo, and tho variations would change. thore 

lIS would be a fair amount of variation, yes. 

14 Q. In other wordn. in applying tho Actual steps lIet forth 11> 

16 the ~B&N Manual, you don't baae them on the actual noloe imposed 

16 on the property. but upon averages as previously determined? 

17 A. 'l'he contours provido an estimate of the perceived noise 

18 level that is l~ely to occur. 

19 Q. on your direct examination, you stated in response to 

eo Mr. l'I.obinson·s quostion that if there were two people standing on 

81 our property and they experienced this flight pattern or frequency 

82 of fli5jhts in the attaining of these leveb of PNdB. and they have 

83 Clot their back tu.:rned to each other and they call't talk or see 

8" what the other person to ~it1n9. is it your answer thAt they will •. 

.Be; without any question or deviation, arrive at the 841!1t1 CNR? 

8S A. They would have to be familiar with the engineoring 

EOtl"R ,.. JONES 
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1 procedures in adding and ~ 'ling noise levels and havo Dome --

a possibly some common agreement on intervals I other than that, they 

& would arrive a~ U.e sume valuo. 

" Q. 'l'bey would have to have tho same C11ginoering trainin<;r. 

& wouldn't they, 80 they would exorcise tho same engineering judgment 

& as they went along? A. Not nocesaarily. 

1 Q. In other .... ords. thoso people, in order to come out with the 

8 Dame anSWer, would have to cntor into some .ort of an Agreement as 

9 to intervals, is that What you said, and groupings? 

10 A. Yes, sirl that's right. 

11 Q. It isn't available as a stand.ard or norm in any docUlliont 

12 or book? 

1& 

14 

MR. MclAURIN, Would you excuse us a minute, Your Bonor? 

MR. SCULLY I With the Court' I! indulgence, Your Bonor. 

1& THE COURl'1 Yes. 

18 (Discussion off the record.) 

17 Q. (By Mr. Scully) Mr. Bishop, at the recess you had an 

18 opportunity -- 1 gavo you my example of increasin9 the PNdB'. by 

19 an aggregate of five. A. Yes. 

80 Q. Which caused tho CUR to drop by five, is that right? Were 

81 my figures correct? 

&2 yours, yes, air. 

A. My calculat.ions agree wi th 

~ Q. All :right.. air. So, under thia example, if you were to 

84 increase the total noise by five PNdB under theee circums~ance8. 

86 the CRR would drop by five? 

28 A. In that particular example. yea. 

I;OG"R ... "ONES 
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1 Q. You are not saying tilat that is the only example wen auch 

2 a thing can occur, are you, air?' A. No, I am not. 

a MR. SCULL'll lUl right, then, I won't go into other examples. 

We have no further questions, Your Honor • 

6 'l'H.E COt'~1 All right, Hr. Robinson. 

6 MR. noSINSONI Mr. Bishop, just a very few questions. 

., JiEDIMCT EXAMINATION 

8 Q. (By Mr. Robinson) Undor crosa-cxandnation, you referred to 

9 a document -- reference was ~ade to the document that you and 

10 Mr. Bornunjef prepared with respect to -- What is called - NEF. 

11 A. Yea. 

12 Q. HOW, air, with respect to that document. does it contain 

1~ the same cautions to which reference baa been made in the om 

14 4ocumcnt? A. 1 don't know it it hao explicitly the 

16 same langua9'e. 'I'he intent of the NEF contours, the intended use, 

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

1'1 1 think this 10 discussed in the foreword and first section 

18 of that report. 

19 

80 

81 

And what do you mean by, -intended uso-? 

Pr1rnarily, intended for land use, for land use planning. 

Similar to the CNR, it provides estimates of expected noiso 

82 levels for current and expected futuro aircraft and a procedure for 

83 deriving an PEF value. 

84 Q. Is it intended, say, AS an enforcement tool in the aa:ne aena( 

86 as CNR is? 

86 enforcement. 

A. It is not intended directly as an 
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1 MR. ROllINSON. X have n':>~lin9' further. 

8 BECflPSS-EXAMU1J\.T 1m! 

IS Q. (By Hr. Scully) Hr. Bil.lhop. 1010 found that CNR eM have 

" aome funny fluctuationll. It can dCMn when tho noise goes up. 

Could that happen with TNE? 

e ~ Let'a aee. I don't believe 80. 

7 Q. We observed that CNR requires prior a9reE!lllent on enginecrin( 

8 judgment in lIetnO instances? A. 'l'hat 1a correct. 

·8 Q. Does 'l'NE require any such thing? 

10 A. Very little, I think. 

11 Q. Any at all, air. once you have our Exhibit 7? 

12 ~ Well, there are certain engineering skills involved in 

lIS satting the correct measurernento, and these are implied. 

14 Q. Sir, I am talking ebout jud9l'llent decisions that are made 

16 during the readings and calculations. 

18 A. 'l'here is no high degree, no. 

17 Q. I notice that we have aome characterietics that rellult 1n 

18 CNR from averaging. from grouping. 

19 Ia there any such aVeraging or grouping in '%'NE, other than 

80 readings two days, seven days apart? 

81 A. 'l'here is a IJrouping of noise levels that ia specified in 

Z2 the document. 

sa Q. But tho1 are in there in a 9t'oUPI 18 that right? 

84 A. Yea, air. 

86 Q. And so far as 'l'NE is concerned, I notice that at the beg-in-

88 ning of the doc1.WCJlt. on page 2, you _tater 

£OOAII P'. "ONES 
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1 "'l'he term 'TUB' t: 11 t.itutos a dovelopment of tho concept 

2 of the composite noioa rating or CUR.· 

15 Would you say that that was a refinement of CNll. to remove 
"V" 
"", 4 its defecta and problems for noise IIlGasure.mont1 

6 ~ I guess -- It seems to me the major purpose of tho TNE, as 

& outlined in t.hat doc\lIlIcn1:" was to agree upon a method of muaaurin'1 

7 and interpretin<] the noiso levels that would be, you kno· ... --

8 We tried to arrive at commonly accopted and specified 

9 rules for calculating the noise exposure. 

10 Q. And one that could be easily lind directly and simply 

11 enforced? ~ One that would provide a moans of 

12 meAsurClilent that was quite clear and would yield unambiguous result, 

C 115 yes, sir. 

o 
C 

MR. SC\1LLYa 'thank you. No further questions. 

16 Ma. R08INSON. I have nothing' further. 

16 THE COUlU'1 That is All, Mr. Bishop, thank you. 

17 ~itness excused.) 

18 MR. McLAURINJ Would you excuse us • minute, Your Bonar? 

19 '1'HE COUlU'1 Surely. 

80 (Discussion off the record.) 

81 MR. SCULLY I Your Bonor, we don't feel that we need anything 

8Z further. 

sa 'l'HE COl.1l\'l'I All ri'1ht, Mr. Robinson. do you have ,anything 

84 further to offer? 

86 

88 

MR. ROBINSON, No, Your Honor, I do not. 

THE COURT, And you have nothing' further to offer? 
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FOR IMMEDIATE RELEASE 

MAJOR PROGRESS MADE TOWjARDS 

SOLUTION TO AIRCRAFT NOISE PRPBLEMS 

MONTREAL, 24 December. 1969 - Delegates £ro~ 29 nations and 9 international , 
organizations attending a worldwide meeting on "Ai/'craft Noise in the Vicinity 

of Airports", have brought to conclusion what is geilerally regarded as an unusually 

co-operative and decisive meeting, marked for its rrogress in obtaining inter­

national interest and agreement. Sponsored by the ~ternational Civil Aviation 

Organization (lCAO), headquartered in Montreal, t~e meeting has accomplished 
, 

C the following: 

1. Description and Measurement a! Aircraft Noise 

The Meeting agreed upon internationally standardiz!ed procedures for describing and , 

measuring aircraft noise on, and in, the vicinity o~ airports. For all aircraft degign . . ~ 

and similar scientific purposes (including aircraft roise certification purposes) 

the highly accurate "Effective Perceived Noise" in idecibels (EPNdB) method 
I 

lNiil be used. For monitoring pnrposes, a simpleridecibel unit - dB())} or d:B{K) -

will be used. The Meeti,ng also developed and agre~d upon what is termed the 
• . I 

"International Noise Exposure Reference Index" toi serve ·as a guide in all States 
~ ~ -, 

interested in determining means of meailuring, de*cribing and predicting a realistic 
, . 

indication of the total noise exposure arising from 'all aircraft movement around an . ; - - . 
aerodrome within a given period of time. 

. , 

2. Human Tolerance to Aircraft Noise in. the Vid1ity of Airports 

The Meeting produced agreement that there is prebently no evidence to suggest 
I 

that human exposure to aircraft noise in the Vicinitv of airports has had any 

c significant effect on physical or mental health. or <in hearing. It was recommended, 
~ , 

howevet', that some ICAO M~mber States and international organizations should 

,:::::::, .. _y ~y P··:::,:::;I::~~T·· ,,,.;~~~. i .• '!"r,,);~, 
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5, Lan~E~e .S:ontrol in th,' Vicinity ~~ AireZ!',ls 

The Meeting dcvc1op~d guidance on l,md usc Ptanning in the vicinity of airports. 

Typical examples a,'c given of the use which can be made of land ill various 

ZOlW~ around ,drports v:hiLh will c;:,usc thc lc",5t distul'bance to the population. 

The chief value of li\ncl L13C pLmlling is in tll<' development and pJanning of 

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

the situation would be prohihitive. Th,) Meeting recommended that Stah's 

should introduce. l",.d use planning to the extent practicable at all airports. 

6, Ground Run-,up N~i be Abatement Proccdu res 

The Meeting agreed that ~ountrics which had q,eveloped new or improved methods 

of ... educing ground run-up (or engine -te sting) noise at airports should provide 

such information to other lCAO Member States. It also reviewed common 

meaSl1res taken to reduce noise, i. e.: selectillg appropriate areas of airport 

property for run-up noise wncre it will cause least disturbance, use of 

physical barl'iers to Cllt noise, restricting hours wh"n engines can be tested, 

etc. These and similar procedures were recommended to improve the reduction 

of noise. 

Delegates to the lCAO Noise Meeting Were unanimous in their concern that 

airc raft noise in the vicinity of airports was becoming a major problem which 

required special attention. While the Meeting itself has ended, the interest 

and work will continue through Illl'ther acti\(iti~s of lCAO and its Member States 

in the continuing co-oper<ative effort to solve the noise problem - now and in the 

future as new generations of aircraft and engibes arc developed. 

- END -
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