AD=ADB0 261

UNCLASSIFIED

Voe ]

NAVAL OCEAN SYSTEMS CENTER SAN DIEGO CA F/8 20/1
!RCRAFT NOISE NONITOR!NG AT NAVAL TRAINING CENTER AND MARINE C~=ETC(U)

HMIDT» R 6 KLUMPI
NOSC/TR-#SS

AUhu»|iiiiI|IiII|IIII|IIII|IIIIIIIIIIIIIIIIIIIII|IIII|III||IIII|IIIII
are
3-80
ooc

END

Filep




S9Y Yl osor#

AMA0BO261

NOSC TR 465

Technical Report 465

AIRCRAFT NOISE MONITORING AT
NAVAL TRAINING CENTER AND MARINE
CORPS RECRUIT DEPOT, SAN DIEGO,
CALIFORNIA, IN 1978 AND 1979

D. R. Schmidt i
R. G. Klumpp i

~ 15 September 1979
&
" f
T Prepared for i
1 Naval Facilities Engineering Command
N )
=
!
(=] o N
a Approved for public release; distribution unlimited U ; L‘ . R

[ b

A

NAVAL OCEAN SYSTEMS CENTER
SAN DIEGO, CALIFORNIA 92152

80 <




R R+

NAVAL OCEAN SYSTEMS CENTER, SAN DIEGO.CA 92182 .
AN ACTIVITY OF THE NAVAL MATERIALCOMMAND
SL GUILLE, CAPT, USN HL BLOOD 5 ;
Commander Technical Director '

ADMINISTRATIVE INFORMATION

The work in this document was sponsored by the Western Division, Naval
Facilities Engincering Command, under NAVFAC Document NO0O02579P01029PAA.
Work was performed in the Airbome Acoustics Branch during the period of July
1978 to June 1979, The report was approved for publication on 15 September

1979,

Released by Under authority of

S Yamamoto, Head HO Porter, Head
Marine Sciences Division Biosciences Department

T B AP R P TGNy v N ey e




t UNCLASSIFIED / \/0 ‘ k FH (’"5 ]

——— S b .

o - y—

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
! REPORY NUMBER 2. GOVY ACCESSION NO.| 3. RECIPIENY'S CATALOG NUMBER

NOSC Technical Report 465

: lle) - 5 TYPE OF REPORY & PERIOD COVERED
i RC RAFT NOISE MONlTORlNG AT AVAL RAINING

NTER ARINE £O CRUIT DE!
{ i

RIEGO C LlFORNlA lNl 78 AND l979s 6. PERFORMING ORG. REPORT NUMBER

e S—————

AUTHOR(S) 8. CONTRACY OR GRANT NUMBER(s)

DR Schmidt ! IO /(‘j“"' ot Ll
RG Klumpp | e SR g @E‘Jﬂ

i . 9 PERFORMING ORGANIZATI AR 10. PROGRAM ELEMENT.PNOJECST,TASK

AREA & WORK UNIT NUMBER
Naval Ocean Systems Center ¥

San Diego, CA 92152 N0002579P01029PAA
tt CONTROLLING OFFICE NAME AND ADDRESS ZZ-
Naval Facilities Engineering Command b J{ 15 Septiagmm® 79
San Bruno, CA 94066 g N’UMBER OF PAGES
21

14 MONITORING AGENCY NAME a ADDRESS(“ dlllonnt hom‘ConHolllnn Oftice) 15. SECURITY CL ASS. (of thia report)

,5\21{ Ao e o\ e (_'f o UNCLASSIFIED

Akt 15a. DECLASSIFICATION DOWNGRADING
SCHEDULE

P

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (0! the abstract entered in Block 20, if ditterent trom Report)

18. SUPPLEMENTARY NOTES

19 xEY WORDS (Continue on reverae side il necessary and tdentify by block imber)

20 STRACT (Continue on reverse side I necessary and tdentity by block number)

Aircraft noise from Lindbergh Field was measured during 1978 and 1979 at selected locations within the Naval
Training Center (NTC) and the Marine Corps Recruit Depot (MCRD) and compared with noise measured in 1972,
The comparison showed that at two locations the noise {evel had increased and at one location it had decreased.

Noise contours based on the 1978. 1979 measurements were generated for NTC and MCRD using a NOISEMAP
computer program. Contours were then projected to 1985 by using assumptions concerning aircraft mix and
numbers of operations. The projected contours show that if compliance with existing FAA noise regulations is
obtained the noise impact of Lindbergh Field on NTC and MCRD will be reduced substantially.

Y
FORM
DD ,[an 73 Y473  eoiTion OF 1 NOV 83 18 OBsSOLETE
$/N 0102 LF 014 6801 UNCLASSIFIED
P SECURITY CLASSIFICATION OF THIS PAGE (When Data Bntered)
-

~ 7o \-/ /

f " 7 . o
(o ﬂﬁr' /‘ ,




SUMMARY

Aircraft noise from Lindbergh Field was measured during 1978 and 1979 at
selacted locations within the Naval Training Center (NTC) and the Marine Corps
Recruit Depot (MCRD) and compared with noise measured in 1972, The comparison
showed that at two locations the noise level had increased and at one location

it had decreased.

Noise contours based on the 1978-1979 measurements were generated for NTC
and MCRD using a NOISEMAP computer program. Contours were then projected to
1985 by using assumptions concerning aircraft mix and numbers of operations.
The projected contours show that if compliiance with existing FAA noise regula-
tions is obtained the noise impact of Lindbergh Field on NTC and MCRD will be

reduced substantially.
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INTRODUCTION

The Naval Ocean Systems Center éNOSC) was requested by Western Division,
Naval Facilities Engineering Command, to monitor aircraft noise from San Dieyo
International Airport (Lindbergh Field) at the Marine Corps Recruit Depot
(MCRD) and Naval Training Center (NTC), San Diego, California, Measurements
were to include a 13-day record of noise levels at two buildings at NTC and
one building at MCRD for comparison with measurements made by Bolt Beranek and
Newnan (BBN) in 1972 at the same sites. In addition, current and projected
1985 Community Noise Equivalent Level (CNEL) contours were to be generated for
the NTC and MCRD property. CNEL is a 24-hour average sound level in which
evening and night sound levels are counted more heavily. (See appendix B for
a more exact definition.)

Data previously obtained by NOSC during the period July through September
1978 were included with the data for 1979. The 1978 wonitoring did not
include all sites specified in the request for the 1979 monitoring.

Approximately 1 week after noise monitoring was started in 1979, a strike
grounded all United Airlines aircraft. Instruments were left installed in
hope of a quick settlement of the strike. However, the long duration of the
strike delayed completion of the monitoring for more than 2 months. Noise
levels listed in this report are for those periods in which United Airlines
was in full operational status.
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RESULTS

This section will be divided into four parts:

0 Previous Data: Noise levels in 1972 as per 38BN letter report of

arc .

o Current Data: Noise levels in 1978 and 1979 as measured by NOSC.

o Comparison of Previous and Current Data.

o Noise Contours: Noise contours at NTC and MCRD, 1979 (based on
measuraments), and noise contours at NTC and MCRD, 1985 (based on

projections).

PREVIOUS DATA

Details on measurement methods and data are given ia appendices A through D.

These CNEL measurements (table 1) were obtained at NTC and MCRD in 1972,
The data are from table 1 of the 1972 BBN report (reference 1).*

Table 1. CNEL measurements from NTC and MCRD in 1972 (reference 1).

Monitoring
Period

CNEL (Arith-
metic Mean),dB

Number of
Location CNELs Obtained
Building 186 (NTC) 11
Building 91 (NTC) 7
Building 570 (MCRD) I

CURRENT DATA

- e wman A @ .~ - —

*References are listed in appendix E.

19-31 January 1972
19-31 January 1972
19-31 January 1972

80.3
73.0
19.7

These CNEL measurements (table 2) were obtained at NTC and MCRD in 1978
and 1979, Measurements were made by NOSC.




Table 2. CNEL measurements from NTC and MCRD in 1978 and 1979,

Number of Monitoring CNEL (Enerqy
Location CNELs Obtained Period Average), dB

Building 186 (NTC) 45 25 July--23 Sep 1978 84.1
8 23-30 March 1979 84.0
14 8-21 June 1979 83.3

Total: &7 Average : .
Buildirg 91 (NTC) 7 24-30 March 1979 75.9
14 8-21 June 1979 75.1

Total: 1 Average: .
Building 570 (MCRD) 7 24-30 March 1979 79,0
9 8-21 June 1979 17.6
Total : 15 Average : 3.6
Butlding 596 (MCRD) 28 25 July--11 Sep 1978 78,2
Building 312 (MCRD) 15 30 July--19 Sep 1978 32.7
7 24-30 March 1979 82.4

14 8-21 June 1979 32.7
Total: 6 Average: 8Z.6
Building 251 (NTC) 19 26 July-=20 Sep 1973 10.5
7 24-30 March 1979 1.5
Total: b{3 Average : 70.3
Building 328 (NTC) 3 24-30 March 1979 66,8
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COMPARISON OF NOISE LEVELS, 1972 AND 1979

Before a meaningful comparison could be made, the average CNELs from 1972
and 1978-1979 had to be converted to a common base. The two sets of measure-
ments were taken at different times of the year and different procedures for
averaging were used to obtain mean levels,

The California Aircraft Noise Standards require the CNEL contours to be
based on a 12-month average CNEL. Both the 1972 and 1978-1979 data can be
adjusted to reflect an average CNEL for the preceding 12 months. This ad-
Justment is based on the total number of operations for the year and a deter-
mination of whether the number of operations during the period sampled was
representative of the year. For the BBN 1972 measurements the January period
of measurement had 190 flight operations per day, whereas the average number
of operations per day for the 12-month period of February 1971 to January 1972
was 204, Therefore the adjustment to produce a 12-month average CNEL would be
the addition of 0.3 dB. For the NOSC CNELs, the time of year and duration of
measurement differed from building to building. Corrections to adjust the
obtained CNELs to the 12-month period of July 1978 to June 30, 1979, were 0.0
48 for Building 186, -0.3 dB for Building 91 and -0.2 dB for Building 570.

The three mean CNELs listed in tadble 1 are arithmetic means of the indi-
vidual (daily) CNELS. The California Aircraft Noise Standards state that
energy averajing is to be used to obtain an average CNEL. Recalculation shows
that 0.2 d8 should be added to the 1972 CNEL to obtain the average CNEL.

Tadle 3 shows the adjusted CNELs at the throe sites and the change in CNEL
detween the two measurement periods.

Table 3. Comparison of adjusted 1972 and 1973-1979 CNELs at NTC and MCRD.

.................. CNEL, d8
Time Period Building Buildin Building
186 (NTC) 91 (NTC 570 {MCRD)
1973-1979 83.9 75.1 78.4
1971-1972 30.8 713.5 30.2
Change +3.1 +1.6 -1.8

1f factors such as passenger and fuel loads, mix of aircraft types, take-
off and landing paths remain constant, the change in average CNEL would depend
primarily on the change in number of aircraft operations. From 1972 to 1979
the number of aircraft operations in a 12-month period increased from approxi-
mately 74,000 to approximately 93,000. This increase of 19,000 operations can
be expected to increase the noise level by 1 dB. However, increases of 3.1 dB
at Building 186 and 1.6 dB at Building 91 and the decrease of 1.8 dB at Build-
ing 570 suggest that the departure flight path has changed from the 1972
period to the 1979 period.
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Because the BBN report of 1972 does not indicate the flight path, no
flight path comparison was made witl the NOSC 1979 measurements which show the
mean flight path over NTC and MCRD to be 275.2 deg (see appendix D).

For all monitor periods, good agreement (maximum difference of 1 dB) was
noted between levels at NTC Building 186 and the close-by Lindbergh noise
monitor 07 operated by the San Diego Port District,

NOISE CONTOURS

CNEL contours were provided by R.E. Glass of the Aircraft Environmental
Support Office (AESO), NARF, NAS, North Island, from information obtained by
NOSC during the wonitoring period. AESO used the NOISEMAP computer program to
generate the CNEL contours. CNELs taken by NOSC during the monitoring periods
were used to establish the contour validity. Once this validity was insured,
the contour based on a 12-month period was generated. The CNEL contour map
for the 12-month period ending June 30, 1979, is in figure 1.

Projected Lindbergh Field operations and aircraft mix for use in gener-
ating 1985 contours were based on information in table 3¢ of reference 2.
Calculations based on table 3c and actual Lindbergh operations in 1978 show a
projected increase of aircraft operations to 105,400 in 1985, This informa-
tion was entered into the NOISEMAP program using the initial valid contour as
a base. The assumption was made that full compliance with Part 36 of the
Federal Aviation Regulations would be achieved, including full engine retro-
fitting of present aircraft. The CNEL contour map projected for 1985 is shown
in figure 2.
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CONCLUSIONS

The comparison of 1972 and 1978-1979 CNELs taken at the same buildings
shows the greatest change to be at Building 186 at NTC (3.1 dB). One possible
cause of this increase is the increase in flight operations at Lindbergh
' Field. This would account for only 1 dB of the increase, however. The most
L. likely cause of the remaining amount of increase is a southerly shift in the
P flight pattern. This is borne out by the increase in CNEL observed to the
' south at NTC Building 91 and the decrease in Yevel at MCRD Building 570
located to the north of Runway 27.

F A comparison of the 1972 contours with the contours for the 12-month

3 period ending June 30, 1979, illustrates the changes observed at the monitor
sites. All contours have widened, shifted to the south, and extended farther

along the flight path. For example, the 80-dB CNEL contour which passed near

Building 186 in 1972 now extends past the NTC boundary at Rosecrans Street.

The contours for 1985 show that, even with the increased number of air-
craft operations, compliance with Part 36 of the Federal Aviation Regulations
will substantially decrease the noise impact of Lindbergh Field operations
upon NTC and MCRD. The 30-dB CNEL contour would retreat from the 1979 loca-
tignMgegond Rosecrans Street to a position in the estuary which separates NTC
an RD.

10
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APPENDIX A. NOISE MONITOR LOCATIONS

Portable noise monitors were installed in 1979 at four sites at the Naval
Training Center (NTC) and two sites at the Marine Corps Recruit Depot (MCRD).
Three of the sites duplicated those used by Bolt Beranek and Newman for their
noise survey in 1972 -- Building 186 (NTC), Building 91 (NTC), and Building
570 (MCRD). The other sites were chosen to examine noise levels at locations
ap?roximately on the CNEL contours of 65, 70 and 80 dB: Building 328 (NTC),
Building 251 (NTC), and Building 312 (MCRD), respectively. During the period
of Ju\{ through Segtember 1978, measurements were made at Building 186, Build-
ing 251, Building 312, and Building 596 (MCRD). Building 596 is near Building
570 (MCRD). These 1978 measurements were made by personnel of the Aircraft
Environmental Support Office under the direction of Robert W. Young of NOSC.
Available detailed location information is presented in table Al.

The 1979 installations were done on March 22-23, 1979. The periods of
operation and types of monitors installed are listed in table A2,

Acoustic calibrations were performed at least once a week with a General
Radio Model 1562A sound-level calibrator. Corrections were performed on the
CNELs, if indicated by the calibration data.

11




Table Al. Detatled tnformation on 1979 NOSC noise monitoring locations.

Area Description

Building 186 (NTC) Single-story building. Microphone located near north- !
aastern side of building: 117 ft from southeastern ;
end of building and 10 ft above roof.

Building 91 (NTC) Four-story building. Microphone located 10 ft above
roof: 64 ft from northwest end of northerly wing and
16-1/2 ft from northeast edge of building.

Building 570 (MCRD) Three-story building. Microphone located on southern 3
wing: 43 ft from west end, centered on roof. Micro- v
phone 8 ft above roof.

Building 328 (NTC) Two-story buiiding. Microphone located 8 ft above
roof on northwestern corner of second story of
building.

Building 251 (NTC) Two-story building. Microphone located on north-

eastera end of second story 10 ft above roof.

Building 312 (MCRD) One-story building. Microphone located 10 ft above
roof on southeast wing: 47 ft from northeast end of
wing and 4 ft from roof edge.

12




Table A2. Period of operation and type of monitor installed at sites.

Location Period of Operation Monitor Type

Building 186 (NTC) 7/25/78 - 9/23/78 BBN 614, Configuration 40006
3/22/19 - 6/22/719 BBN 614, Configuration 40006

4/12/719 - 6/22/19 Deltec 3000

Building 91 (NTC) 37237719 - 6/22/719 BBN 614, Configuration 40006

Building 570 (MCRD) 3/23/79 - 6/22/19 Deltec 8000
Building 328 (NTC) 3/22/19 - 4/12/19 Deltec 3000

Building 251 (NTC) 7/26/18 - 9/20/78 Digital Acoustics DA 603A
3/23/79 - 5/23/19 Deltec 8000

Building 312 (MCRD) 7/30/78 - 9/18/78 Digital Acoustics DA GO3A
3/23/79 - 6/22/19 BBN 614, Configuration 40006

Building 596 (MCRD) 1/25/18 - 9/11/18 BBN 614, Configuration 40006




APPENDIX B. COMMUNITY NOISE EQUIVALENT LEVEL

The California Aircraft Noise Standards (reference 3) define the methods
which are to be used to obtain Community Noise Equivalent Level (CNEL). The
CNEL is calculated from the energy-averaged, 24 hourly average noise levels
(HNL) in a single day. The hourly average levels for the period 0700-1900 are
unweighted; the hourly average levels for the period 1900-2200 are weighted by
the addition 5 dB; and the hourly average levels for the period 2200-0700 are
weighted by the addition of 10 dB. These weightings are to account for the
increased annoyance of noise events in the evening and night hours.

Tables Bl and B2 1ist the CNELs obtained at the monitor sites during 1978
and 1979, The energy-averaged CNEL for the CNELs listed is shown at the bot-
tom og each period of measurement with the number of CNELs obtained during the
period.

14
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Table Bl. 1978 CNEL measurements at NOSC monitoring sites.
CNEL, dB
Building Building Building Building

Date 186 (NTC) 596 (MCRD) 312 (MCRD) 251 (NTC)
July 25 - -
July 26 84.9 79.0 -
July 27 - - 70.5
July 28 - - 65.2
July 29 83.5 76.8 69.1
July 30 83.0 73.7 - -
July 31 83.5 77.6 - -
August 1 4.0 79.4 82.9 -
August 2 53.93 78.1 - 70.7
August 3 85.0 79.0 - 71.2
August 4 85.1 78.9 83.2 70.9
August 5 83.8 78.2 - -
August 6 82.7 78.5 - -
August 7 84.9 - - -
August 8 84.6 - - -
August 9 84.1 - - 69.6
August 10 84.6 - 83.0 -
August 11 84.7 - 83.1 -
August 12 83.3 80.3 82.3 70.0
August 13 84.1 79.6 - -
August 14 83.5 78.3 - -
August 15 84.2 79.0 83.1 71.0
August 16 83.1 78.0 - -
August 17 84.8 - - -
August 18 84.6 - - -
August 19 84.3 78.0 - -
August 20 83.4 78.9 - -
August 21 85.0 78.1 - -
August 22 83.3 78.8 84.3 -
August 23 84.2 77.0 - 70.7
August 24 85.0 17.7 - -
August 25 85.8 - 82.7 71.3
August 26 85.3 - - -




Table B1. 1978 CNEL measurements at NOSC monitoring sites. Continued.
CNEL, dB
Building Building Building Building
Date 186 (NTC) 596 (MCRD) 312 (MCRD) 251 (NTC)
August 27 83.5 - - -
August 28 84.4 - - -
August 29 83.9 76.8 81.9 69.5
August 30 84,3 16.8 80.7 -
August 31 84.9 16.9 - -
September 1 85,5 17.7 - -
September 2 82.1 17.2 - -
September 3 83.0 77.1 - -
September 4 85.6 76.4 - -
September 5 - - - -
September 6 - - - -
September 7 - - 82.3 n.
September 8 - - - 71.0
September 9 32.5 - 83.4 70.0
September 10 83.2 - - -
September 11 - - - -
September 12 - Remmoved 82.17 70.1
September 13 - 81.1 70.8
Septamber 14 - 83.0 72.0
September 15 - - -
Septamber 16 84.5 - -
September 17 83.9 - -
Septenber 18 - - -
September 19 - Removed 70.8
Septomber 20 - Removed
September 21 33.0
September 22 -
September 23 19.6
Energy Avarage 84,1 18.2 82.7 70.5
Number of CNELS 45 28 15 19

Note: A dash, t.e., -, indicates that no CNEL was obtained for that day.
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Table B2, 1979 CNEL measurements at NOSC monitoring sites.
CNEL, dB T

Building Buildin Building Building Building Building
Date 186 (NTC) 91 (NTC 570 (MCRD) 312 (MCRD) 251 (NTC) 328 (NTC)
March 23 85.5 - - - - -
March 24 83.4 75.9 19.7 82.0 72.4 -
March 25 84,7 76,1 719.7 82.5 12,1 -
March 26 83.4 75.0 80.8 83.2 71,2 -
March 28 84.1 76.8 79.4 83,0 71.8 66.1
March 29 84.3 75.7 17.8 82.1 10,0 67.1
March 30 83,7 16.2 77.6 31.4 1.2 67.0
Energy
Average 84,0 75.9 79.6 82.4 11.% 66,3
Number of
CNELs 8 7 7 ! ! 3




Table B2. 1979 CNEL measurements at NOSC monitoring sites. Continued.
CNEL, d8

; Building Buildin Building Building

' Date 186 (NTC) 91 (NTC 570 (MCRD) 312 (MCRD)
June 8 83.8 76.3 - 83.9

‘ June 9 83.4 73.6 75.9 83.8

' June 10 81.1 72.7 76.0 80.0
June 11 82.6 73.3 75.4 80.8
June 12 82.2 74.6 76.6 81.5
June 13 83.0 74.7 76,7 81.4
June 14 83.7 75.9 18.7 83.2

» June 15 84.4 76.3 77.9 82.7

i June 16 82.9 74.7 77.8 81.6
June 17 83.3 73.8 80.2 82.9
June 18 83.5 75.1 - 83.9
June 19 83.8 75.6 - 83.2
June 20 83.3 76.1 - 82.6
June 21 83.3 76.3 - 83.9
Energy
Average 33.3 75.1 17.5 82.7
Number of
CNELS 14 14 9 14
Note: A dash, i.e., -, indicates that no CNEL was obtained for that day.

18
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APPENDIX C. CNEL CONTOUR PREDICTION

CNEL contour predictions can be generated by a computer program, such as
NOISEMAP, Inputs includs items such as number of aircraft operations, mix of
Jet and nonjet aircraft, flight path, altitude along flight path, time of
landing or take-off, slant range to afrcraft, sound exposure level of aircraft
as a function of distance, and runway usage percentage.

Some information is relatively easy to obtain. For example, the number
and type of aircraft can be obtained from published flight schedules and ob-
servations of actual operations. Some information can be obtained only with
difficulty. Accurate slant range distance from aircraft to monitoring micro-
phone(s) and related information concerning altitude and flight path are not
easy to acquire. For the present set of contour predictions a photographic
triangulation technique was used. Using the published lengths of aircraft and
photographs obtained from locations near the flight track, close estimates of
slant range, altitude, and path angle were obtained.

During aircraft observations, sound exposure levels were obtained at moni-
tor sites for each aircraft take-off or landing. Sound exposure level is the
level of sound accumulated as a time integral of the sound pressure squared
during a given time period or event, such as an aircraft flyover. The refer-
ence duration is 1 s.

19
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APPENDIX D. AIRCRAFT OPERATIONS MONITORING

Flight path distributions for aircraft departing from Runway 27 and
landing on Runway 09 were determined by photographic triangulation techniques
and by observation. Data taken for both photographic and visual determina-
tions included angle of departure or landing in degrees magnetic, estimated
aircraft height, aircraft type, and airline. Aircraft take-off observations
were made on 5 days in addition to the photographic data. Landings were
photographed on 1 day and observed for 3 additional days.

The angle of departure and angle of landing data were summarized to show
the percentage of the total number of observed aircraft at a given angle. The
higher percentages were found to cluster in the range of 270 to 273 deg. The
mean angle of departure for the observed aircraft was 275.2 deg. The same
mean angle of departure was assumed for 1985 projections. The mean angle of
landing was 270 deg.

Sound exposure levels (SEL) were obtained at each of three monitor sites
for each observed aircraft. These SEL data were plotted as a function of
distance from aircraft to monitor site to establish the attenuation of air-
craft SEL as a function of distance. Good agreement was observed between NOSC
data and the data obtained from references 4, 5, and 6.

Runway usage logs by time of day were obtained through the courtesy of
John Wilbur of the San Diego Port District to determine the relative usage of
Runways 27 and 09.

Operational information that was used in the computer modeling of contours

is contained in the NOISEMAP program summary chronicle available at Aircraft
Environmental Support Office, NARF, NAS, North Island.

20
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