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DISCLAIMER STATEMENT

This report has been reviewed by Region VI, EPA,
and approved for publication. Approval does not
signify that the centents necessarily reflect the views
and policies of the Environmental Protection Agency,
nor dees mention of trade names or commercial products
constitute endorsement or recommendation for use.

fii




PREFACE

This report presents a methodology which
communities can use to adequately assess |ocal
envirenmental noise simply and inexpensively.
The methodology is a refinement of that reported

and validated in Environmental Noise Assessment-

Waco, Texas Metropolitan Area (U.S. EPA, Region VI,

April 5, 1974). It involves only simple instruments
available on loan from EPA and can be conducted
successfully by personnel inexperienced in noise

measurements,
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INTRODUCTION

This community noise dassessment resulted from a request of the Mayor of
Lawton, Oklahoma, to the ﬁegional Administrator of the U.S, Environmental
Protection Agency dated February 28, 1975, He requested technical assistance to
conduct a noise study for the area north of the Lawton Municipal Airfield. This
request was subsequently expanded to encompass the entire community ofter
consultation between Lawton and the EPA,

The EPA is authorized to provide such technical assistance to local
governments by Section }4 of the Nojse Control Act of 1972 (Public Law 92-574) as
part of its broad mission to promoete an environment for all Americans free from
noise that jeopardizes their health or welfare.

Interest in a local noise assessment in Lawton was the result of several
recent actions by the WLS. Department of Housing and Urban Development based
upon predicted nolse levels in the community. Some of these actions had
potentially adverse effects upon the City of Lawton. Thus, one purpose of this
assessment was to document actual noise levels in the city,

The specific objectives of this assessment were:

a. To determine by actual measurement if there was a noise problem

in the area north of the Lawton Municipal Airfield.

b.  To determine if there was a noise problem in other areas of the

city.

c.  Topravide the City Council with information for their evaluation

of the need for noise control measures.

d.  To provide the Lawton Metropolitan Area Planning Commission with

environmental data for use in land use planning.
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e. Ta provide a basis of appeal, where appropriate, from restrictions
imposed by other agencies based on theoretical studies.
f. To assist the public in understanding the sources of environmental
noise, its proper measurement, its effect and noise control possibilities,
g.  To train City employees in noise monitoring technigues.
h.  To establish a base for comparison with future studies,
The assessment was conducted during the summer of 1975, primarily between
June 20 and 23. The EPA provided training and equipment for the assessment, The
City of Lawton Planning Department provided administration, and obtained
needed personnel from other city departments and a summer youth hire program.
Portions of Lawton are subjected to impulsive sounds caused by artillery
firing at Fort Sill adjacent to the City. Since measuring the level and assessing
the effects of such impulsive sounds require instruments and procedures
incompatible with the requirements for more conventional sounds, no measures of
artillery noise levels are included in this report. Where artillery noise was noted
by the operators of noise monitoring stations, only the number of loud discharges
heard is reported. This gives some indication of the significance of artillery noise

at that location.
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CONCLUSIONS AND RECOMMENDATIONS

The environmental noise data coliected in this assessment indicate that:
L Few locations within the City of Lawton are presently
odversely impacted by noise.
This can be preserved and enhanced as the city grows by careful
land use planning and the establishment of effective contrals
for significant sources of environmental noise,
2,  There are probable adverse noise impacts immediately north of the
Lawtan Municipal Airport and immediately south of the Fort Sill
Airfield.
A more extensive assessment should be made for these areas
inciuding more rigorous measures of environmental noise; exploration
of poetential centrols on aircraft naise; and consideration of
other factors such as safety, costs, compatible land use and
community objectives.
3. 5mall planes, automobiles, and helicopters are the most prevalent
sources of obtrusive noise in Lawton and jet planes are the most intense,
Generally, abtrusive nolses accur infrequently in Lawton,
The noise of automobiles and other surface transportation equipment
can be effectively controlled by establishing decibel limits

for vehicle noise emissions. Control of aircraft nojse is more




complex hut establishing compatible land use controls, minimum :
aircraft altidudes, flight tracks, and operating hours can help

alleviate aircraft noise problems,

4,  Artillery discharges are ciearly audible at several locations within

the City of L.awton.
The effect of these sounds can be accurately assessed only ;

by rigerous and saphisticated measures and/or a social survey

of those subjected to the noise,
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DISCUSSION

Procedure

The assessment involved measuring and classifying environmental noise at
each of eleven locations within the City of Lawton. The measurement sites were
selected by city personne! with the concurrence of EPA. They constitute a
representative sampling of the entire city (see map, Fig. I). The sites were
located in relatively open areas away from the immediate vicinity of sources of
environmental noises such as roadways and buildings. Thus, the data reflect the
sound prevailing over an extended area rather than merely sound generated atf a
specific location. Detailed descriptions of each site are given in Appendix Al
Sound measurements were made by observers using compact, battery powered
sound level meters (Pulsar Model 40, type 2), set to 'A' weighting which most
accurately correlates with human response to noise, The operators made

measurements a 15 second inlervals throughout most of each daylight hour, for

- two days per site, weather permitting. The data for each hour were recorded on a

data form similar to that shown in Figure 2, On the form, each entry mark
indicates one of the measvrements made at |5 second intervals during that hour.
Above 70 dBA, rather than a simple mark, the operator used a ‘code letter to
identify the type of noise source producing the measured sound. The code letters
are indicated on the form.

At the end of each hour, the operator indicated his opinion of the noise

environment during thot hour on the right hand of the form, He described it hoth

in terms of its nolsiness and in terms of its acceptability by marking one of the

categories listed. Copies of the detailed instructions given each operator,

monitaring schedules, ete, are included in Appendix C.
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The data obtained were reduced by computer after being transferred to
optical scanning coding forms. The computer statistically analyzed each hour's
data and calculated the corresponding percentile sound levels (Ln), and the energy
equivalent average sound level (Leq), (see Glossary)., It also made similar
calculations for the combined daily data for each site and calculated the
corresponding day-night average sound level (L dn)' Appendix D contains a sample

data form, the computer program, and a sample prinout.




Results

The measured environmental noise levels are summarized in Figure 3, The
Figure shows the mean equivalent sound level (Leq) calculated from all of the
measurements made at each specified site. The 95 percent confidence intervals
for those means based on the observed variance in daily Leq at each site are
indicated. The data are compared with the levels identified in the EPA Report
"Information on Levels of Environmental Noise Requisite to Protect Public
Health and Welfare with an Adequate Margin of Safety" (EPA 550/9-74-004,
March 1974; this document provides infarmation only, it is not a standard,
specification or regulation)., It is clear that only sites three and four, those
nearest the two airfields, have probable adverse noise impacts,

The Figure also shows the tenth percentile noise level (LIO) for the
combined data from each site. This is included for comparison with the
equivalent sound levels (Leq). In a normal noise environment, LIO has general ly
about the same value as Leq’ as is the case at most of the sites. This indicates
that the Leq value reflects the composite sound produced by a rmultiplicity of
sound sources. However, when L. eq significantly exceeds L, as at sites three and
four, relatively few, very intense sound sources are dominating the calculated
Leq value. In these cases, LIO gives a crude measure of the potential Leq if
these few, intermittent noises were adequately controlled. Thus, for example,
site four is generally a quiet location except for infrequent but very intense

interruptions by noise from jet aircraft. Detailed breakdowns of the date are

given with the detailed descriptions of each site in Appendix Al.
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Figure 4 summarizes the chservers' opinions regarding the noise environ-
ment at the sites they operated. On the average, observers felt their location
was quiet about seventy percent of the time and that it was acceptable about
eighty percent of the time, These data pool the opinions at all eleven locations.
A valid comparison of the opinions at each site is not possible since the
differences between sites are confounded with the differences between ob-
server's judgment. That is, since each ohserver did not monitor each site,
differences in the opinions at the wvarious locations reflect not only the
differences in environmental noise between locations but also the differences in
judgment between the observers at those locations. Avoiding this confounding of
data would have required prohibitively complex logistics for an assessment of
this size.

Figure 5 summarizes all the information gathered regarding sources
producing intrusive environmental noise. The figure shows that small planes,
automobliles, and helicopters are the most prevalent sources of intrusive noise.
At higher levels of noise, jet aircraft dominate.

The relative areas in the figure give a rough astimate of the total sound
energy produced by the wvarious source categories. The two circles are
proportioned to facilitate this estimate. The smaller circle, (observed sources
over 80 dBA) although involving only about ten percent of the sources, has an
area one-fourth of the larger since these sources are two to three fimes more

intense than the cthers.
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In general, these intrusive noises were infrequent, occuring typically less
than twice in three hours. However, at the Henry Post site {No. 3) 70 dBA was
exceeded on the average over twice in one hour, three times the average,
primarily due to small planes, helicopters, and automobiles. Detailed breakdowns
of the source observations at each site are included in the details of Appendix A |
and are summarized in Appendix A 2.

Another source category of interest in this assessment was artillery firing.
At lease seventy-five discharges were noted by the observers at the various sites.
However, since more sophisticated instruments are required for rigorous
measurement of impulsive sound, artillery noise is not reflected in the values of
the calculated equivalent sound leve! {L eq)' A schedule of firing activity ot Fort
Sill during the assessment is included in Appendix E 2. A record of the artillery

noise noted at each site is included in the details of Appendix A 1.




APPENDIX A
Al. Site Descriptions and Noise

Data Summaries

The appendix contalns the detalls of the data for each site. The
information for each is presented in the same pattern,

First, a description of the site and its environment is given including
population statistics trends, traffic statistics and projections, and descriptions of
local land use and traffic mix. These are supplemented by a land use map of the
enviranment and an aerial photograph and map of the site proper.

Second, the periods of operation at the site are summarized.

Third, the sources of noise observed at the site are described. Two
categories are used, fypicol sources and intrusive sources. The former refer to
those sources which the ohservers at each site indicated were characteristic of
the environmental sounds heard there. Generally these are the persistent sources
which establish the steady, background noise, The intrusive sources refer to
those sources conspicuously louder than the ambient background. That is, those
sounds which draw attention to themselves. For consistency, only those sources
producing sound at the site in excess of 70 dBA were [isted in this category,
although some sounds below that level could also be intrusive, depending upon
their character. These intrusive sources were identified by the observers using
the |etter codes discussed in the body of this report. They are reported by source

type, intensity range, and number observed., A summary of ail intrusive source

data for each site is given in Appendix A2.

A-1




Finally, hourly and daily summaries of the measured environmental

‘noise levels and a brief evaluation of the resulis are given. The hourly

summaries are plots of the calculated equivalent sound levels (Leq) by the hour
for each site and day. They give the temporal variation of environmental seund
observed at the site that day. At some sites, g pattern can be seen reflecting
increased noise due to commuter traffic in the morning ond evening rush haurs.
However, a surprising number of sites showed no discernible temporal pattern. In
addition to the hourly Leq values, statistical percentile levels of the measured
sound are given for each hour - Lrn ax, LIO, Lsq, These are respectively, the
highest sound levels measured during the hour, the fevel above which sounds
occurred only ten percent of the time, and the average numerical level of all
sound measurements that hour, The latter, of course, differs from Leq which is
an average of sound energies rather than an average of sound levels. (See
Glossary).

The daily summaries are plots of the statistical distribution of all the
measurements at that site that day, and also o tabulation of the daily L eq values.
The plots indicate the percentage of time the sound at the site was at or above a
particular level. For example, if the plot indicates 54 dBA et the twentieth noise
leve| percentile, then twenty percent of the time sound at that site that day was
at or above 54 dBA, and eighty percent of the time below 54 dBA.

The brief evaluations compare the daily Leq levels at the site with those
levels published in the EPA "Levelis" document mentioned in the body of this

report, Also, on estimate of citizens attitudes toward these levels is given
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based on the contents of that document, Finally, the effects of projected
changes in population and traffic volume ond ony other local factors are

assessed,




NO. | KINGSBRIAR

l Site Description

A,

c.

Population: 1972 - 0
(Vicinity Map) 1975 - 15
1995 - 300

Land Use

This is on undeveloped area. A small portion of it has been platted

for residential development. It is expected that it will be much
more fully developed by 1995, At the time of the assessment only
three homes hod been completed and occupied, It is approximately

1100 yards from the nearest field artillery firing point at Fort Sill.

Traffic
Traffic Counts: Map Locatien 1975 1995
(ADT) ! 513 2850

.  Operations

This site was occupied from 6:00 a.m. to 10:00 p.m. on Saturday,

June 2| and Tuesday, June 24. This was the only site where thunderstorms

did not interrupt operations.

Il.  MNojse Sources

A,

Typical Noise Sources

Primary: Automobiles, helicopters

Secondary: Birds, artillery



B. Intrusive Noise Sources

Small planes and helicopters were the most prevalent sources
of intrusive enviranmental noises, However, there was no indicafion
of an unusually high intensity or incidence rate for these sources
relative to the other sites, The average incidence rote for all sounds
above 70 dBA at this site was one every two hours,

The sources noted during the 32 hours this site was operated

are tabulated below:

Source Number over 70 dBA
3 Small planes 6
E Helicopters 5
Automobiles 3

Motorcycles |

Household equipment 1

Total 6

At this site no other sources were noted and no sources exceeded
80 dBA.

IV, Observations

D e T SR S

The daily L‘ch lavels of 55 and 52 dBA indicate little probability
of on adverse noise impact existing at this site. At these levels of environmental

noise, less than ten percent of the population would probably be highly

_ l annoyed by noise.

The projected increases in traffic volume and papulation will probably

Increase these noise levels to that of similarly developed neighborhoods.
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SUMMARY OF NOISE LEVELS AT S-1 FOR JURE 21, 1975
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NOISE LEVEL IN dBA
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NO., 2 SULLIVAN VILLAGE

Site Description
Population: 1972 .
(Vicinity Map) 1975 -
1995 -

B. Land Use

This is a partially developed area which is essenfially residential

with amenities such as ¢ park, school and church nearby.

C. Traffic

Normal residential, few trucks and no buses In the vicinity

of the site.
Traffic Counts Location 1975
] 302
2 4838

Operations

1995
9600
17600

On Sunday, June 22, this site was rained out from 6:00 a.m. to 11:00

a.m. and operated from (1:00 a.m. to 10:00 p.m.. On Monday, June 23,

it operated from 6:00 a.m. to 2:00 p.m. , was rained out until £:00 p.m.

and then operated until [0:00 p.m.. On Wednesday, July 30, a one hour

check was run from 4:00 to 5:00 p.m..

Noise Sources

A, Typical Noise Sources

Primary:

Secandary: Construction, dogs

A-10

Automobiles, helicopters, planes
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B. Intrusive Noise Sources

Small planes were the most prevalent source of intrusive noise
at this site. However, there was no Indication of an unusually high
incidence rate or intensity for any sources relative to other sites.
The average incidence rate for all sounds ahove 70 dBA at this site
was less than one every two hours,

The seurces noted during the 24 hours this site operated are

tabulated below.

Source Number over 70 dBA
Small planes 5
Automobiles |
Motoreycles 2
Construction equipment !
Total 9

At this site no other sources were noted and no sources exceeded 80 dBA.,
Observations

The daily Leq levels of 47 and 51 dBA indicate little probability of
an adverse noise impact existing ot this site, Probably, at these environmental
noise levels, no one would be highly annoyed by noise. The projected population
growth of about 20 percent and fraffic growth of about 400 percent would

probably raise the noise levels, but not result in adverse noise Impacts.
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NOISE LEVEL IN dBA

SUMMARY OF NOISE LEVELS AT $-2 FOR JUNE 22, 1075
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NOISE LEVEL IN dBA

SUMMARY OF NOISE LEVELS AT 3-2 FOR JUNE 23, 1875
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SUKMARY OF NOISE LEVELS AT S-2 FOR JULY 30, 1975
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NO. 3 HENRY POST

Il Site Description

i A. Population: 972 -~ 511
3 (Vicinity Map) 1975 - 505
1995 - 1028

B. Lond Use
This site is in a basically residential neighborhood. There

are houses in the immediate vicinity. Highland Cemetery is approximately

250 feet to the south and a large church the same distance to the
north east. The southern end of the Henry Post Alrfield runway is

approximately 1,000 yards to the north,

R

| C. Iraffic
| Normal residential traffic in the immediate vicinity of the
j' site, Much heavier major arterial traffic 1,000 feet west of the
‘ site.
; Traffic Counts: Location 1975 1995
(ADT) | 20,912 18,000
|‘ 2 3,053 19,000
3 17,441 9,300
4 20,453 16,800
5 NA 5,000
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Operations

This site operated from 6:00 a.m. to 7:00 p.m. on Saturday, June

21, at which time it was rained out. It operated again from 6:00 a.m.

to 10:00 p.m. on Tuesday, June 24,

Noise Sources

A,

Typical Neise Sources

Primary: Automobiles, yard work, small planes
Secondary: Helicopters, motorcycles, household

Intrusive Noise Sources

Small planes, helicopters, automobiles, and jets were the most
prevalent sources of intrusive noises at this site. All had unusually
high incident rates compared to other sites, and the jets produced
unusually intense noise levels, The average incidence rate for sounds
above 70 dBA was over two per hour, Sound levels from jets frequently
exceeded 80 dBA and occasionally exceeded 20 dBA,

The sources noted during the 30 hours this site was operated

are tabulated below.

Source %&3& gﬁﬂé g_t;’.erA
Jets 8 7 2
Small planes 19 I 0
Helicopters 17 | 0
Automabiles 15 0 0
Motarcycles 5 0 0
Trucks 2 0 Y]
Rdilroads __I'_. _0_ _(_)_
Total &7 2 2
A-18




Artillery noise was noted four times at this site,
Observations
The daily Leq levels of 59 and 63 dBA noted at this site Indicate q
probable adverse noise impact. At these levels, probably over 20 percent
of the people are highly annoyed by noise. The noise probably interferes
with outdoor activities and also with indoor activities in buiidings not properly
designed to exclude exterior noise. The projected changes in population

and traffic probably would have little effect on noise at this site.

A-19
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NOISE LEVEL IN dBA

SUMMARY OF KOJSE LEVELS AT S-3 FOR JUNE 21, 1975
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NOISE LEVEL IN dBA

SUMMARY OF HOISE LEVELS AT $-3 FOR JUNE 24, 1975
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NO. 4 MUNCIPAL AIRPORT

Site Description

A.  Population: {972 - 1581
(Vicinity Map) 1975 - 1348
1995 - [o¢

B. LandUse
This site Is in the center of a quarter secticn that is predaminantly
residential with many vacant lots. The north end of the principal runway
of Lawton Muncipal Airport is eight-tenths of one mile south of the site
which is directly under the north-south landing approach. FHA has projected
an 115 CNR contour through the area. There is some light industrial (warehouses)
some BOO feet to the north and west of the site.
C. Traffic
There is light residential traffic in the immediate vicinity, and

heavy major arterial traffic 1500 feet north of the site.

Traffic Counts: Location 1975 1995
(ADT) ! 1562 3100
2 1034 5200
3 4788 9200
4 NA 3500
Operations

This site was scheduled for 24 hour operation on Sunday, June 22,
and Monday, June 23, It was rained out from [:00 a.m. to 8:00 a.m. on

Sunday and from 3:00 p.m. to 8:00 p.m. on Monday. A check operation

1L T ok e 3
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was run from 11:00 a.m, te 4:00 p.m. on Thursday, July 3, a period which

included aircarrier operations scheduled daily.

Noise Sources

A.  Typical Noise Sources

Primary: Automobiles, Dogs, Light planes
Secondary: l_oudspeckers, jets, household

Intrusive Noise Sources

Jets, small planes, and automcblles were the most prevalent
sources of intrusive noises. While there was no indication of an
unusually high incidence rate for any of these sources relative to
other sites, the intensity of sound produced by jet aircraft was extremely
high, frequently exceeding 90 dBA and occasionally 100 dBA. The
average incldence rate of all sounds exceeding 70 dBA at this site
was about two every three hours,

The sources noted during the 38 hours this site was operated

are tabulated below.

Over Over Over
Source 70dBA  B0dBA  J0dBA
Jets 7 5 5
Small Planes 8 3 0
Helicopters 2 0 0
Automobiles b | 0
Trucks | 0 0
Household Equipment | 0 0
Dogs 2 0 0
Loudspeakers I 0 0
Total 26 9 5
A-25
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Artlllery was noted at this site six times.

Observations

The daily Leq levels of 64, 69, and 70 dBA noted at this site indicate
a probable adverse noise impact exists, These high levels are due almost
entirely to the noise of a few jet aircraft. The levels corréspond approximately
with CNR values between 100 and 105 which are less than the 1|5 predicted,
but are based an limited data and do not reflect the effect of any forecasted
expansion of airport operations, For example, a doubling of current jet
operations or the infroduction of noisier jets could easily raise these values
three to five decibels.

At the observed levels, probably ever 30 per cent of the people are
highly annoyed by noise. The noise probably Interferes with cutdoor activities
and also with indoor activities in buildings not properly designed to exclude
exterior noise. The projected changes In population and vehicular traffic would
have little effect on the noise at this site since it is dominated by the sound of

gircraft operations.

A-26
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DAILY NOISE LEVEL

SUMMARY OF NOISE LEVELS AT S-4 FOR JUNE 22, 1975
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SUMMARY OF NOISE LEVELS AT S-h FOR JUNE 23, 1975
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NOISE LEVEL IN dBA
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NO, 5 CACHE ROAD

Site Description

A.

Population 1972 - 2779

{Vicinity Map) 1975 - 2642
1995 - 2787
Land Use

Although in a dedicated park, this site is greatly affected by the
noise from Cache Road, @ major 4 lane east-west arterial some
400 feet south of the site. A municipal fire station is between the
site and Cache Road which is bordered by strip commercial development,
A well developed residential neighborhaod lies to the north-west,
north, and north-east of the site.

Hourly traffic counts af Location 5 during operating hours

at this site were:

Time Sun, June 22 Mon, June 23
6:00 - 7:00 a.m. - 683
7:00 - 8:00 a.rm. - 1441
8:00 - 9:00 a.m. - 1288
2:00 - 10:00 aam. 383 1567
10:00 - 11:00 a.m. 1073 1543
1:00 ~ 12:00 a.m. 1348 1975
{2:00 - 1:00 p.m. 2080 2435
1:00 - 2:00 p.m, 2189 2347
2:00 - 3:00 p.m. 2063 2240
3:00 - 4:00 p.m, 2052 2308
£:00 - 5:00 p.m, 2054 3326
5:00 - 6:00 p.m. 216 3567
6:00 - 7:00 p.m, 1980 2742
7:00 - 8:00 p.m, 1926 2094
8:00 - 9:00 p.m. 1817 1792
9:00 -10:00 p.m. 1759 1845
PXRTTY) 35,173
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I, Operations
This station was scheduled to operate from 6:00 a.m. to 10:00 p.m.

on Sunday June 23 and Monday, June 24, 1975, It was rained out from
£:00 a.m, to $:00 a.m. on Sunday, June 23.
i, Noise Sources

A,  Typical noise sources

Primary: Automobiles
Secondary: Motoreyceles, trucks, dogs, plones

B. Intrusive Noise sources

Emergency vehicles were the most prevalent source of intrusive
noise at this site. There was ne indication of an unusually high incidence
rote or intensity for any source at this site relative to other sites.

The average incidence rate for all sounds over 70 dBA at this site
was one every two hours.

The sources noted during the 28 hours this site was operated

are tabulated below.

Source Over 70 dBA Over 80 dBA
Jets ] ]
Small Planes 2 0
Automobiles 3 [
Motorcycles 2 0
Trucks 2 }
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B. Intrusive Nojse Sources (Cont,)

Sources Over 70 dBA Over 80 dBA
Emergency Vehicles 4 0

Dogs 5 0
Total 19 2

The high level of noise produced by dogs should be dis-
counted since this site was unavoidably located within 80 feet of o

dog's yard. Artillery noise was noted twice at this site.

IV. Observations
The daily Leq levels of 58 and 54 dBA indicate little probability

of an adverse noise impact at this site, L.ess than |5 percent of

the people are probably highly annoyed by noise at these levels,

The projected changes in traffic volume and population should

have little effect upon these noise levels,

A-34
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NOISE LEVEL IN dBA

SUMMARY CF NOISE LEVELS AT S-5 FOR JUNE 22, 1975
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NOISE LEVEL IN dBA
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NO. 6 UNIVERSITY

Site Description

A.  Population: 1972 - 1389
{Vicinity Map) 1975 - 1359
{995 . 1208

B. LandUse

This site is in the north-east corner of Carmeron University
Campus. The heavily traveled 4 lane arterial 250 feet to the north
separates the site from the County Hospital. Land use to the east,
north-east, and north-west is residential.
C. Traffic
Heavy traffic including trucks and a few buses was cbserved
on Gore Boulevard. Summer classes at Cameron University generated

automobile traffic on University Drive on Monday, June 23,

Traffic Counts: Location 1975 1995
(ADT) l 16,170 12,|00
2 10,165 21,400
3 12,643 19,300

Il.  Operations
This site was scheduled to operate from 7:00 a.m. to [{:00 p.m. on

Sunday, June 22 and Monday, June 23. It was rained out from 6:00 a.m.

to 10:00 a.m. on Sunday and 3:00 p.m. to £:00 p.m. on Monday.
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Noise Sources

Typical Noise Sources

Primarys: Automobiles
Secondary: Trucks, motorcycles

Intrusive Noise Sources

There was no indication of an unusually high incidence rate
or intensily for any noise source at this site. The average incidence
rate of all sounds over 70 dBA at this site was only one in five hours.
The sources noted during the 25 hours this site was operated

are tabulated below.

Source Over 70 dBA Over 80 dBA
Jets 2 I
Small Planes | C
Automobiles ! 0
Trucks ! 0
Total 5 |

No other sources were noted at this site.

Observations

-The daily Leq values of 52 and 55 dBA indicate that no adverse noise

impact exists at this site. Less than ten percent of the people are probably

highly annoyed at these levels of environmental noise,
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NO. 7 FLOYD

Site Description

A.  Population: 1972 - 1773
(Vicinity Map) 1975 - 1589
995 - 1933

B. LandUse
This site is in the center of a well-developed nejghborhood,
it is 700 yards south of the nearest artillery firing point at Fort
Sill.
C. Iraffic
Traffic in the immediate vicinity of the site Is entirely light

residential, automobiles, delivery trucks and motorcycles.

Traffic Counts: Location 1975 1935
(ADT) | Hn27 19,700
2 NA 8,400
Operations

This site was scheduled for operations from 7:00 a.m. to 11:00 p.m.
on Saturday, June 2| and Tuesday, June 24. |t was rained out 2:00 to 3:00
psm. and 7:00 to 11:00 p.m. on Tuesday. A one hour check run was
made from 3:00 to 4:00 p.m. on Friday, July I8. There was no significant
change from previous conditions except a lawnmower near the site

gave an abnormatly high number of readings in the fifties and low sixties.




A,

Noise Sources

Typical Noise Sources

Primary: Automobiles
Secondary: > Planes, trucks, motorcycles, yard maintenance,
artillery.

Intrusive Noise sources

The maost prevalent source of intrusive noise at this site was
automobiles. Probably this can be attributed to the site being unavoidably
closer to the street than is desirable. !f measurements had been
taken farther from the curb, prohably only one or two automobiles
would have been ohserved above 70 dBA, which would not indicate
an unusually high incidence rate or intensity for this source. The
average incidence rate for all sounds over 70 dBA at this site was
one every seventy-five minutes. A more desirable microphone location
would have resulted in an incidence rate about half of this, and would
be more representative of noise experienced by residents In this
area,

The saurces noted during the 20 hours this site was operated

are tabulated below.

Sources Number over 70 dBA

Small planes 2
Helicopters

Automobiles é
Motorcycles 3
Trucks I

Total I

A-46
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IV.

Artillery noise was noted twenty-two times at this site,

Observations

The daily Leq levels of 53 and 54 dBA indicate little probability
of an adverse noise impact existing at this site. Less than ten percent
of the population would probably be highly annoyed by noise at these

levels of environmental nolse.
The projected changes in traffic volume and population should

have [ittle effect upon these noise levels.

A-47
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NO. 8 EISENHOWER

Site Description

A.  Population: 1972 -~ 1442
(Vicinity Map) 1975 - 1080
1995 - 1474

B, Land Use

This site is located on a public school campus which extends
to the south and west. Beyond Gore Boulevard 200 feet to the north
the land use is residential. To the east of 52nd Street, a minor arterial,
the land use is also residential. There is a limited amount of commercial
near the intersection of 52nd and Gore.

C. Traffic

No buses, few heavy trucks, mostly automobiles and delivery trucks.

Traffic Counts: Lacation 875 1995
(ADT) ! 6285 14,000
2 "7 2,000
3 7457 13,700
4 4495 2,500

Operations

This post was operated from 1:00 a.m. to 3:00 a.m. and from 4:00
am. ta 7:00 p.m. on Saturday, June 21 (rained out 7:00 p.m. to 12:00 midnight

Saturday), and from 1:00 a.m. to 12:00 p.m. on Tuesday, June 24.
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il.  Noise Sources

A.  Typlcal Noise Sources

Primary: Automobiles
Secondary: Trucks, motoreycies, plane, gir conditioning

B. Intrusive Noise Sources

Jet airplanes were the most prevalent source of intrusive noise
at this site. However, there is no indication of an unusually high
incidence rate or intensity for this source., The average incidence rate
for all sources above 70 dBA at this site was about one every three hours.
The sources noted during the 38 hours this site was cperated

are tabulated below:

Source Number over 70 dBA
Jets 5

Small planes 2

Automabiles !

Motorcycles 3

Trucks [

Loudspeaker .

Total i3

No sound sources exceeded B0 dBA,
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Observations

The daily Leq levels of 48 and 534 dBA indicate little probability
of an adverse noise impact existing at this site. Less than five percent
of the population would probably be highly annoyed by noise at these

environmental nojse levels.

The projected changes in traffic volume should have little effect

upon these noise levels,
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NOISE LEVEL IN dBA

SUMMARY CF NOISE LEVELS AT S-B FOR JUNE 21, 1975
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NO. 9 HUNTER HILLS

l. Site Description

A.  Population: 1972 - 500
(Vicinity Map) 1975 - 475
1995 - 2100

B.  Land Use
This site is in the center of a partially developed playground

type park which in turn is within o well developed residential area.
Reyond the residential areq, land use is vacant to the north and

west; partially developed strip commercial to the south; and residential
to the east, This site is 2000 yards south of the nearest artillery

firing point.

C. Traffic

Immediately adjacent to the site the traffic is automobiles,
residential delivery and service trucks and motareycles. Highway
62 and Cache Road to the north and south respectively are major

arterials which carry a!l categories of heavy traffic,

Traffic Counts: Location 1975 1925
(ADT) l 1528 2,300
2 3014 7,800
3 321 15,500 ;
|
A-60 '
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Operations

This post was scheduled to operate from 7:00 a.m. to | 1:00 p.m.

on Saturday, June 2| and Tuesday, June 24, 1975. It was rained out from

7:00 p.m. to 11:00 p.m. on Saturday and from 3:00 p.m. to 5:00 p.m. on

Tuesday,

Noise Sources

A,

Primary: Automobiles, motorcycles, dogs
Secandary: Artillery, yard maintenance, planes, helicopters

Intrusive Noise Sources

Helicopters were the most prevalent sources of intrusive noise
at this site. While there was no indication of unusually intense sound
levels, the incidence rate of helicopters noise over 70 dBA was unusually
high refative to other areas in Lawton. The average incidence rate
of all sounds over 70 dBA was about one every hour,

The sources noted during the 26 hours this site was operated

are tabulated below.

Sources Number over 70 dBA

Small planes !

Helicopters 10

Automobiles 4

Motoreycles 5
A-6l



B. Intrusive Noise Sources {con't.)

Sources Number over 70 dBA
Degs -8
Total 28

Artillery noise was noted 38 times at this site.
Observations
The daily Leq levels of 55 and 50 dBA indicate little probability
of an adverse noise impact presently existing at this site. About five percent
of the population would probably be highly annoyed by noise at these levels.
The projected changes in population and traffic near this site would produce
higher levels and could result In an adverse impact in some areas. Careful planning
should be exercised in the development of this region, especially in the vicinity

of Highway No, 62,
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NOISE LEVEL IN dBA
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No, 10 WOODLAND PARK

1, Site Description

A.  Population: 1972 - 1793
(Vicinity Map) 1975 ~ 1950
1995 - 2200

B. Land Use
This site Is in a park directly behind an elementary school
and between two residentiol areas to the north and south, There
is very little commercial use in the vicinity, some higher density
residential and a considerable amount of vacant land beyond the
immediate vicinity especially to the north aond west,
C. Troffic
The nearest traffic some 200 feet distant is automobiles, mator-
cycles, and light commercial trucks, 67th street, 500 feet to the east is
a busy street but carries relatively few heavy trucks, West Gore
Boujevard to the south is less busy at this time but can be expected

in the future to carry more traffic of all cotegories.

Traffic Counts: Location 1975 1995
(ADT) ! 3666 1300
2 352 9700

.  Operations

This post was scheduied to be operational 7:00 a.m. to [{:00 p.m.
on Sunday, June 22 and Monday, June 23. |t was rained out from 7:00

to 2:00 a.m. on Sunday and from 2:00 p.m. to 5:00 p.m. on Monday, It

|



.

was also necessary to shut down because of a personnel shortage from
2:00 p.m. to 11:00 p.m. on Sunday. A check of one hour was done from
2:00 p.m. to 3:00 p.m. on Friday, July 18. Sound levels at that time were
stable and uniform but somewhat higher than in the initial sample. This
was attributable to cicadas (seventeen year locusts) in the trees and not

to any other sources.

Neoise sources

A.  Typlcal Noise Sources

Primary: Birds, automebiles
Secondary: Yard maintenance, artillery, motorcycles, cicadas

B. Intrusive Noise Sources

There were no sources of intrusive noise which showed unusually
high incidence rates at this site. However, unusually intense noise
was observed once from railroad operations, The average incidence
rate of all sources exceeding 70 dBA was about one every four hours,

The sources noted during the 19 hours this site was operated

are fabulated below.

Source Over 70 dBA Qver 80 dBA
Raiiroad | |

Motoreycles | !

Dogs 2 0
Total 4 )
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Artillery noise was noted seven times at this site,

Observations

The daily Leq values of 60 and 53 dBA indicate a slight probability
of an adverse noise impact existing at this site. The daily valves for June
22 should not be construed as adequately representative of the prevailing
environment at this site since it is based on only five hours of measurement
and its value is dominated by two unusually high data points. Meore extensive
measurements would be required to accurately determine representative
levels at this site, However, this does not seem warranted In view of
the low probability that such measurements would indicate an adverse
noise impact since the mean of all hourly Leq values was 55 dBA. At
this level, obout ten percent of the population would probably be highly
annoyed by noise.

The projected changes in population and traffic velume at this site

would probably have only a small effect on levels at this site.
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SUMMARY OF NOISE LEVELS AT S-10 FOR JULY 18, 1975

DALY NOISE LEVEL
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NO. [t CENTRAL BUSINESS DISTRICT

l. Site Description

A.  Population: 1972 ~ 734
{Vicinity Map) 1975 ~ 662
1995 - 430

B. Land Use
Much of this land is temporarily vacant as a result of current

urban renewal operations. It is anticipated that it will he fully developed
in the near future as a modernized central business district., There
are active businesses to the east along C Avenue and some to the
north between 2nd and 3rd Streets.
C.  Iraffic
2nd Street and Gere Boulevard are major arterials carrying
heavy traffic of all kinds, Qther streets in the area are business

streets carrying local truffic mostly automobiles and delivery trucks.

Traffic Counts: Lacation 1975 1995

(ADT) | 3,157 3,100
2 10,818 7,900
3 1,169 3,100
4 1,940 700
3 8,848 15,500

Hl.  Operations
This site was occupied from 6:00 a.m. to 10:00 p.m. Thursday, July

17, 1975 to provide a base level of sound with which a later assessment
could be compared after redevelopment of the CBD is complete.




i,

A,

Noise sources

Typical Nalse Sources

Primary: Automobiles, trucks, jets
Secondary: Cicadas

Intrusive Noise Sources

Jet aircraft and trucks were the most prevalent sources of
intrusive environmental noise at this site. Jets showed unusually
high intensities and both sources had unusually high incidence rates
relative to other sites in Lawton. The average incidence rate for
all sounds above 70 dBA at this site was slightly less than one every
two hours,

The sources noted during the 16 hours this site was operated

are noted below.

Source Over 70 dBA Over B0 dBA
Jets 6 3
Trucks A 0
Total 10 3

No other noise sources were noted.

Observations

The daily Leq of 57 dBA chserved at this site indicates some probability

of an adverse noise impact existing at this site. Even though this is not

an intended residential district, this impact should be of concern to hotels,

etc.. At this level of environmental noise, |5 percent of the population

would be highly annoyed by noise.
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NOISE LEVEL IN dBA
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APPENDIX A, 2

This appendix tabulates and compares the data obtained on intrusive noise
sources at each site, The actual numbers of Intrusive sources observed are
indicated in the table and their relative incidence rates are shown on the graph for
comparison. The incidence rates are simply the numbers observed divided by the
number of hours the sife was operated. Intrusive sounds due to animal nojses are
excluded from the summary. Those observed were not considered to be
representative of prevalent sounds in the vicinity since they were due to animals

inadvertently in close proximity to the meter.




SUMMARY OF IDENTIFIED SOUND SOURCE DATA

TOTAL NUMBER TOTAL NUMBER OF
SITE TOTAL OF IDENTIFIED IDENTIFIED SOURCES OVER
NO. HOURS SOUND SOURCES 70 dBA BY CATEGORIES
Over:
. 70 80 90
i dBA dBA__ dBA 4 P H A M T nm
1 32 16 0 0 0 6 5 3 1 0 1
2 24 9 0 0 6 5§ 0o 1 2 0 1
3 30 67 10 2 8 19 17 1B 5 2 1
i 4 38 26 9 5 7 8 2 4 0 1 4
% 5 28 19 2 0 1 2 0 3 2 2 &4
) 6 25 5 1 0 2 1 o 1 o0 1 0
! 7 20 16 1 0 0 2 4 6 3 1 0
! 8 - 38 13 0 0 5 2 ¢ 1 3 1 1
9 26 29 0 0 0o 1 10 4 5 0 1
10 19 4 2 0 0 o 0 1 0 1
n 16 10 3 0 6 0 0 0 0 4 0
;
g Code:
‘ J - Jet
P - Plane
H - Helicopter
A - Auto
M - Motorcycle
T ~ Truck

m - miscellaneous
(AT1 other sources except animals)

A - 8]

AT g




RELATIVE INCIDENCE RATES FOR SOUND SOURCES
EXCEEDING 70 dBA AT EACH SITE

SITE | SITE 2 SITE 3 SITE 4

i

B LA ]
JPHAMTMmM

o
JPHAMTMm JPHAMTMN

JPHAMTm JPHAMTmM JPHAMTm JPHAMTMm

0
—
il
w

SITE 10 SITE 1]

(4
5
§'JPHAMTm JPHAMTM JPHAMTM

LEGEND

[] 70-80dBa JETS M. MOTORCYCLES

80-90dBA R
[ 90-100dBA  H. HELICOPTERS  m. MISC. EXCLUDING
ANIMALS
A AUTOMOBILES

[

SMALL PLANES T. TRUCKS

A- 82




APPENDIX B

This appendix contains a description of the City of Lawton and its environs.
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APPENDIX B

Lawton, Oklahoma, the county seat of Comanche County, is a city of some
80,000 population. Since its founding in 190! the economy of the city has been
dependent on the continguous US Army Post, Fort 5itl, Sounds of weapons firing
at Fort Sill reach inte the City. The fact that residents accept? this condition
with little or no complaint Is primarily atiributable to the fact that it is usually
low level and secondarily to the dependence of the economy of the City on the
Past. There are two airfields affecting the Lawton environment. The Municipal
Airport is centrally located on the south side of the City and US Army Henry
Post Field at Fort Sill js just north of the City, also centrally located.

There is little basic industry except for Fort Sill.

The Lawton Metropolitan Area is Comprised of Comanche County with a
total of 1,084 square miles, I5th largest of the state's 77 counties. The urbanized
area of Lawton, the county seat, contains a majority of the population of the
county which also is composed of the unorganized territory of the United States
Army Artillery and Missile Center at Fort Sill, the Wichita Mountains Wildlife
Refuge, 10 towns, and 19 townships populated primarily by residents engaged in
the agricultural and livestock production fields.

Lawton Is located at 34.55° north latitude and 98.24° west longitude in the
Red Plains region of Oklahoma, a part of the Great Plains of the Midwest, The
plains range in elevation between [,000 and 2,000 feet above sea level, and are
broken by the Wichita Mountains northwest of the City In the northern part of
the county. At the highest point, the mountain ranges reach an altitude of 2,400

feet ASL, towering about 1,000 feet above the surrounding plains, Geographically,

B-2
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Lawton is located approximately 10 miles from the foofhills of the mountains.

In its strategic location, Lawton Is the most heavily populated city in
Oklahoma south or west of the state capital, Oklahema City, which is sitvated 90
miles to the north of Lawton, The nearest metropelitan area {o the south of
Lawton is Wichita Falls, Texas, Lawton is located within 150 to 160 miles of the
Dallas and Fort Worth, Texas, metropolitan areas.

Within a radius of 50 miles of Lawton are located 10 counties comprising
almoest || per cent of the population of the state. Within a radius of 100 miles of
L.awton, there are 28 counties with a total population of 1,030,000, some 44
percent of the state's population.

In its Red Plains location, the Lawton Metropolitan Area enjays an average
annual temperature of 62 degrees, an average annual growing season of more
than 200 days, and an average rainfall of 30.9 inches of rain. The Red Plains
region provides g fertile soil for major agriculiural purposes, but contributes less
than one-half of one percent of the annual output of minerals in the state which

is ranked among the highest oil preducing states in the nation,
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APPENDIX C

This appendix contains copies of the Information sheets previded to these

conducting the assessment.
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INSTRUCTIONS FOR NOISE MONITORING STATIONS
USING A PULSAR MODEL 40
TYPE 2 SOUND LEVEL METER
One data sheet is to be completed during each hour of operation, always

beginning on a clock hour. During the first five minutes of each hour a dota sheet

is prepared and the meter is checked. Data is taken every 15 seconds during the

next 50 minutes. The last five minutes are used in completing the data sheet,

Hourly Schedules:

xx:00 - xx:05 Indicate identifying information on the data sheet and check the
the meter.
I Identifying information: At the top of the sheet, fill in your
site {such as DP - 1), name and date, circle the appropriate day of
the week, and fill in the times for this data sheet,
2, Meter battery check: Set the meter switch to "batt," and be sure
the instrument indicates good batteries. (the small red light comes
on). If it does not, replace the batteries {remove the screws on
the back) and recheck for a "good" indication. Mark the appropriate

blank on the data sheet. Reset the switch to "on",




3.

Meter settings check: Make sure that the meter swifches are set

to 'A' and "fasi". Mark the blanks to indicate you have checked

the meter settings.

Meter calibration check:

a.

C.

Adjust the meter scale switch on the right side (if necessary)

so that the meter scale includes sound levels between 90 anc
100 decibels.

Depress and releose the push button of the calibrator and make
sure the tone rernains 'on' for more than a few seconds. |f

it does not, replace the calibrator batteries (unscrew the bottom
black part of the calibrator housing).

Remove the windscreen from the microphone and gently place
the caiibrator on the microphone as far as it will go. Press

and refease the calibrator push button again and read the meter.
Mark this reading in the "calibration end” blank of the preceding
hour's data sheet (if any). Use a small screwdriver to adjust

the calibration screw on the side so the meter reads %4 dBA.
Gently remove the calibrator and replace the mierophonc
windscreen. The calibrator will turn itself off in about one
minute after the button on its side was depressed.

On the data sheet for this hour, mark "94" in the "set to" blank.

At the beginning of the next hour you will repeat this procedure



xx:05 - xx:30

[

h

to find out if the meter calibration has changed during the
hour.
Take data and indicate high level noise sources:
Take sound level readings at fifteen second intervals by reading
the sound level meter and making a slash mark in the oppropriate
box on the data sheet, You may adjust the meter scale switch
to take a reading if the needle goes off scale.

On the data sheet the boxes at each noise level are to be
be marked in succession, starting at the left. (see sample).
If a reading exceeds 70 dBA, rather than simply marking in
the appropriate box, write in the box a letter indicating what
you hear making the noise. (see sample). For a source listed
on the top right of the data sheet, use the letter indicated.
For example, if the meter reads 74 dBA and you can hear that
a jet is respensible, write 'J' in the next empty box in the 74-
76 dBA row. If the source you hear is not listed, write it on
one of the blank line below the lists and make up a corresponding
symbuol to write in the boxes. Indicate your symbol on the listing,
being sure it is not already being used for another source (e.g.,

use a lower case letter),

%x:30 -xx:35 Take 5 minute break
xx:35 -xx:55 Continuve recording data

xx:55 -xx:00 Complete dota sheet and prepare for next hour.
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On top right of data sheet, check the blank which best describes

this site during this hour.

Indicate your opinjon about living in an area with this much noise
during this part of the day by checking a blank in the "Evaluation"
section,

On the upper right of the data sheet, circle on the source list those
noise sources which you feel have been significant during the hour,
i.e., those sources which would have disturbed you if you were living
here. This can include sources which did not exceed the 70 dBA level.
Leave unmarked those sources not producing problem noises during
the hour,

If this is the last data sheet for this site repeat the meter calibration
check and indicate the 'end' dBA. [f another hour of data follows,
you will take care of this during the next five minutes,

If time allows, count the total number marked of each noise source
symbol and indicate that total next to the appropriate symbol in the

source lists, For example, if there are two 'H's in the 80-2 row and

one in the 72-4 row, cne in the 70-2 row, and no other 'H's marked, write

the total, four, next to the 'H' in the source list (see sample). Do not

include in the total any symbols inadvertently marked in rows below

the 70-2 row.
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COMMUNITY NOISE ASSESSMENT DATA SHEET
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C2 Check List

Required Equipment for each monitoring statlen

Type 2 Sound Level Meter
Windscreen

Calibratar

Small Serewdriver

Tripod

Timekeeper with sweep kecond hand
Lantern (night stations)

Flaahlight (night stations)

Dala sheets

Clipboard or equivalent

Marking pens

Instruction aheet and checklist
Shipping case

Spire hatteries for all equipment

CHECK LIST FOR STATION QOPERATORS

have instruclion sheet

have gound level meter

—_ have wind screen

- have extra batteries (4) for
sound level] meler

s know how to change meter batteries
have calibrator

—__ have extra batterirs (2) for

calibrator

kaow how to change calibrator
batteries

have small sorewdriver for
calibration

have tripod

have timekeeper with sweep second
hand {atopwatch)

have wotch with time of day

have writing baard and enough data
sheeta (ane for each hour plus

twa spares)

have two red pens

have ID letler and persanal IR

kaow headquarters phone
numbe r;

krow location of site

know mierophone location
at site

know perdon whom [ will
go with tn aite

know duration of duty [when
I'l he relieved)

have lantern {night station)

have spare lantern batteries

know how to change lantern

batteries

have flashlight (checkest
baiteries)

have lotding chair

have food and drink

have faul weather gparments

Drotection from sun, insecta,
etc, (prateciiun irom sun and
insecta is essential - wear hats)

A_fow rules

Do not litter

Do nat wse umbrellas

Take cover with equipmant in case
of rain and wait for aupcrvidor
Do not park your vehicle within 50°
af instrument

INSTRUMENTS ARE DELICATE!
HANDLE WITH CARE!

Cleck in and out at City Hall

with shilt elerk and shift aupervisor.
Do NOT leave City Hall on check aut
until released by shift supervisor,
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£3_WORK SCHEDULES AND TIMETABLES

Roster and Work Schedule

Repart City Hall

Team Names bate Time off
A Charles Whitis Fri, June 20 11:30 p.m, Sat, June 2§ - 8:30
Jerry Hammond Sat, June 21 11:30 p.m. Sun, June 22 - #:30
Sun, June 22 11:30 p.m, Mon, June 23 - 8:30
Hon, June 23 11:30 p.m. Tue, June 24 ~ B:30
i Ed Tahah Sat, June 21 5:30 a.m. 5at, Junp 21 - 2:30
Garfield Bowles Sun, June 22 5:30 a.m, Sun, Juyne 22 - 2:30
C Hike McCallis Men, June 23 5:30 a.m, HMon, June 23 - 2:30
R. £, Munn Tue, June 24 5:30 a.m, Tug, June 24 - 2:30
D George Ward Sat, June 21 6:30 a.m Sat, Jure 21 ~ 3:30
Jlmay L. Lewls Sun, June 22 6:30 a.m Sun, June 22 - 3:30
E Paul Hielsen Man, June 23 6:30 a.m Mon, Jure 23 - 3130
John 5, Adams Tue, June 24 6:30 a.m Tue, June 24 - 3:30
F Roy Gilyard Sat, June 21 7:30 a.m, Sat, June 21 « 4:30
Phil Baker Sun, June 22 7:35 a.m. Sun, Jupe 22 - 4:30
Man, June 23 7:3¢ a.m. Mon, Jume 23 - 4:30
Tue, Jure 24 7130 a.m. Tug, Jure 24 - 4:30
G Ivan Stoneberg Sat, June 21 1:30 p.m. Sat, June 21 - 10:30
David W. Pettus Sun, June 22 1:30 p.m, Sun, June 22 - 10:30
H A, C. James Mon, June 23 1:30 p.m. Mon, June 23 - 10:30
Willie L. Lang Tue, Jdune 24 1:30 p.m. Tue, June 24 - 10:30
I James Ryssell 5at, June 21 2:30 p.m Sat, Jupe 21 - 11:30
Gary Watkins Sun, June 22 2:30 p.m Sun, June 22 -~ 11:30
J Clyde Mason Mon, June 23 2:30 p.m Men, June 23 - 11:30
Eddie Williams Tue, June 24 2:30 p.m Tud, June 24 - 11:30
K Cecil Davidson Sat, June 2} 3:30 p.m. Sun, June 22 - 12:30
Mike Yeatherall Sun, June 22 3:30 p.m. Mo, June 23 - 12:30
(Cukefield} Mon, June 21 3:30 p.m, Tue, June 24 - 12:30
Tue, June 24 3:30 p.m. Wed, June 25 - 12:30
X Frank Tartsah Sat, June 21 8:00 a.m. Sat, June 21 « 2:00
Gary Shaw Sun, Juen 22 8:00 a.m. Sun, Jume 22 - 3:00
{Hannah) Mon, June 23 B:00 a.m. Mon, Jume 23 = 3:00
Tue, June 24 B:00 a.m. Tue, June 24 - 3:00
Y Glenn Copeland Sat, June 21 3:00 p.m Sat, June 21 - 10:00
Harold Walters Sun, June 22 3:00 p.m Sun, June 22 - 10:00
Mon, June 23 3:00 p.m Man, June 23 - 10:00
Tue, June 24 3:00 p.m Tue, June 24 - 10:00
S8 Robert Barnes On call
L. T. Harrison Sat - Tue 5:30 a.m, 4:30 p.m.
) Dale Orither
i Edward Chatman
St 1 Bigham - Super 5:30 a.m. 11:30 a.m. daily
Wayatt « Clerk
5h 2 Pondrem - Super 11:30 a.m. 5:00 p.m. daily
Radford - Clerk
Sh 3 Thompson - Super 6:00 p.m. 12:30 a.m. daily
Danna = Llerk
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Date & Time

Shift Supervisor
& Shift Cierk

Teams

Remarks

relief cycle,

tions at Site ES.

Fri, 20 June No shift supervisor Team A meets at City Team A picks up
& Mon. 23 June Hall and goes to equipment and
11:30 p.m. Site ES. Radio Vehicle,
Sat. 21 June bl Team A starts opera-
1:00 a.m, tions at Site ES.
3:00 a.m. ek Take one hour break. Secure safety of
equipment,
4:00 a.m, kk Resume operations.
5:30 a.m, Bigham and shift Teams B & C report to Pick up equipment
; clerk reports to City Hall, and check Team B.
b City Hall and takes Takes radio vehicle
: Teams B & C to to Site KB.
; Sites KB & HP,
; 6:00 a.m, Shift clerk commences Teams B & C start
: routine duties at operations at Sites
‘ City Hall. KB & HP.
f 7:00 a.m. bl D & E start opera-
| tions at FL & HH.
i
1 7:30 a.m, Takes Team F to Site Team F reports to
! ES relieves Team A and City Hall,
g returns to City Hall.
; 8:00 a.m. Dispatches Team X on Team F starts opera- Picks up vehicle,
»

Team X reports to }all
and starts relieving
Teams B, C, D, E, and
F at S1tes KB. HP: FL'
HH & ES in that order
for 30 min, each and
repeat until 2:45 p.m.
Report off at City
Hall at 3 p.m.
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Date & Time

Shift Supervisor
& shift Clerk

Teams Remarks

Sat. 21 June
8:15 a.m.

11:30 a.m.

1:30 pun.

T 2:00 p.m.

2:30 p.m.

3:00 p.m.

3:30 p.m,

4:00 p.m,

6:00 p.m.

Checks with shift
clerk and starts
visiting sites.

Pondrom and shift
clerk retieves Bigham
and clerk, Visits
sites, Clerk starts
routine duties.

Takes Teams G & H
to sites KB and HP.

Takes Teams I & J on
relief cycle, Checks
with shift clerk and
visits one site.

Dispatches Team Y on
relief cycle., Checks
with shift clerk and
yisits one site.

Takes Team K to Site
ES and continues site
visits unti} 6 p.m.
Return to City Hall.

Thompson & Clerk

relieves Pondram &
clerk at City Hall.
Resume site visits,

ke

Teams 6 & H report to i
City Hall. '

Teams G & H start i
operations at Sites
KB & HP.

Teams [ & & report to
City Hall.

Teams [ & J start opera-
tions at Sites KH & FL.
Team Y reports to City
Hall, picks up vehicle

and starts relieving

teams at Sites KB, HP, FL,
HH and ES in order for

30 min, each and repeat
untii 9:45 p.m. Report
off at City Hall at 10 p.m,

Team K reports to Cith
Hall.

Team K starts operations
at Site ES.

Wik
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Date & Time

Shift Supervisor
& Shift Clerk

Teams

Remarks

Sat.
10:00 p,m.

11:00 p.m.

17:30 p.m.

11:45 p.m.

12:00

Relieves Team H at
Site HP and returns
to City Hall.

Relieves Teams I & J to
Sites HH & FL and
returns to City Hall.

Takes Team A to Site MA,

XXXXX

Returns to City Hall
with Team K and reports
of f with clerk.

bt et i A

Team Y reports off at
City Hall and leaves
vehicle. Team G stops
operations at Site KB,
returns to City Hall
in radio vehicle,
report off.

Team A reports to City
Hall,

Team K moves equip. to
Site MA, meets super-
vispr, Sat. night
only.

Team A starts opera-
tions at Site MA.
Sat, night only.

Leave vehicle at

City Hall, H

Leaves radio vehicle
at Site MA Sat.
night only.

Lock City Hall,
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10,

11,

€4 Shift supervisur instruetions

Take charge
Verily that crews have all checked Lhat they have equipment needed.

Carry extra batteries, forms, pens, inscct repellent, water, sall
tableta, leaf bhaps, cotc,

Take tearns to sites and he cervtain they will be able to start operations
on time.

Insure that shift clerk know where you will be at all times, Call in
deviations f{rom itinerary.

Insure that shift clerk is
a, Preparing forms with new headings.

b, Transcribing data from data recording forms to "mark sense' forms.

¢, Keeping time cards on "summer hires",

Check that data recording sheets are completely filled out helfore
turn in.

Obderve to see that operators are performing duties properly. Observe
instruments and compare with recording current and past, Cbscrve
for littering. Solve problems; take emergency action as required.
When teams arce relieved be certain that all equipment is turned in
{or turned aver to next team), data sheels are turned in, and clerk
has time record in and out,
Know names and ielephone numbers of stand-bys.
Relieve teams in case of rain.

ot vl 2 ofeofzole e st eoleale e Nkl sl me ok 3

Shift elerk instructions
Follow inatructions of shift supervisor, olherwise;
Know where shift supervisor is,

Work on data sheet headings, '"mark sense' sheets, or time sheets,

Answor telephone = refer problems to Bupervisor {in emergency to
Paul Cullen)

Help supervisor check teams in and out,

c-12
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APPENDIX D
This appendix contains a sample copy of the data coding forms, a description
and listing of the computer program used in analyzing the data, and a semple

printout.
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FLOW CHART OF

INTIALIZE
KBASE, KKK,
NDAY, ETC

READ
NHOURS,
SITE NAME,
DATE

INITIALIZE
NOBA, NHOUR
ETC.

READ

1N,

READ  NDAYS, isKip,
COR, MICTH, MDB,
IHIST, IPUNEH

PUNCH
DUPLICATE
PATA DECK

DAILY
STATISTICY
REQUIRED 7

ALSQ FiNp

DALY Lmay,
Linia

L1
HOUALY

CALL

AMPLITUDE
D1 S TRIUTION|

FAEGD

SRR S R

AL

DATA
VERIFICATION [ ot e .
REQUIRED 7

DAILY
STATISTICS
HEQUIREE: 7

DALY
STATISTICS
REQUIRED 1

CALL
FREQD

CALL L
(- T —
AVERAG

I

PROGRAM MODOP
—>-
CALL L__....

LDBNW

YES

A

COMPUTE 8
PRINT Lyg, 0,
Lmean, I-n'n

BAGEL4

NHCOUR»
NHOUR +1

HOUI
ShHOURS HEES
1
AN

A

YES

PLOT DALY,

DALY
STaTiShics

———
CALL CALCULATE
COMREL4 CORRELATIONS;
I !
PLOT HOURLY,
CALL L..--._.. PERCINTILES
BageLs FOR SITE-DAY,
TED
NHOUR+ |
NOAY
&npars LS
7
o

DALY
STATISTICS ———

REQUIRED 1

CALCULAYTE
CORRELATION
COLFFICIENTS|

STOP
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MODOP

APPLICATIONS OF MODOP: »

L Hand-held meter data reduction.
2. B & K Environmental Noise Classifer dota reduction.

3.  EPA Noise Monitoring System developed by CERL personnel and

1 Kamperman & Associates.

i Limitation of MODOP:

f Range of noise levels is 35-109 dB. If range increase is desired, follow

steps given below:

{a) Value of KKK should be increased by the same amount.

{b} If a new baseline is desired, change KBASE accordingly,
{c) Proportionate increase in the dimensions of NDB, NDBA, LDB,

=,

1.DBA, and DBP.

fenrae

2. A maximum of 30 site-days can be handled af a time.
v 3.  Total number of samples for any hour cannot equal zero. in other
words, this program will not accept blank hours.

4 Description of What MODOP Does:

MODOP performs following functions:
{a)  Prints source identification.

{b) Prints and plots frequency and cumulative distributions.

| {c) Calculates L.ns ond L eq' The program uses Lagrangian interpolation

to determine the Lns.

|
|
|
|
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{d} Performs the same for the whole site-day,
() Finds correlation coefficients
Teq, |0 correlation between Leq and LIO
r aq, 507 correlation between Leq and Ly
r50,10° correlation between Lgn and LIO
(f) Plots LO,LI, LIU,LSO,L90 and Leq statistics for the site-day.
{g)  Will punch out a duplicate data deck, if desired.
(h)  If desired, can reduce demand-periadic data.
Input to MODOP
Note that in a free-format field, either a comma or one or mare blanks
could be used as a dejimiter. Most of the cards ere read in free-format,
in this program; for savings in data punching time. Instead of punching
a series of five tens, as in a fixed format for example; a simple 5 10 does

the trick in a free format, you could change the format, if so desired.

The following is an illustration of how the data cards should be ordered:

NDAYS Card -

SITE-DAY Card

NHOUR {Optional) SOURCE Card
= TIME & BIN Cards

NDAY = |
NHOUR  (Optional) SOURCE Card
=2 TIME & BIN Cards
repeat until NHMOUR = NHOURS
Ny SITE-DAY Card
NDAY = 2 EIHOUR {Optional) SOURCE Card

| TIME & BIN Cards

repeat until NHOUR = NHOURS
repeat until NDAY = NDAYS

D-6




3.

NDAYS CARDS:

READ *, NDAYS, ISKIP, ICOR, MICTH,MDB, IHIST, IPUNCH, IOPS,

WHERE

NDAYS5 = number of SITE-DAYS

ISKIP = 0, if dajly statistics including Ln plot is required.

ISKIP = I, if daily statistics including the L, plot is not required.

iCOR = 0, if correlation-coefficients are required.

ICOR = |, if correlation coefficients are not required.

MICTH =0

MDB = |

IHIST = 0

IHIST = |, if hourly distributions are required only, for data verification purposes.
IPUNCH = 0, if punched data deck net required.
IPUNCH = |, if punched data deck is required,
I0PS = 0, if source identification is not recorded.

IOPS = |, if source identification is recorded.

SITE-DAY CARD: Read

cols. 2-5: NHOURS, the number of blocks of data for the site-day (I 4).

cols, 6-55: Print the name of the site, location and other information (Alphameric
format).

cols, 56-67 Print the data (Alphameric format).

(Optional) SOURCE CARD;

Include this card, only if IOPS = | in the NDAYS card.

where




ISOUR (l) = Rating Description

ISOUR (2) = Rating Evaluation

ISOUR (3) = to ISOUR (13) = Transportation Source Counts in following
order: Emergency vehicles, small planes, jet aircrafts, helicopters,
trains, trucks, autemobiles, buses, motorcycles, recreation vehicles,
water craft

ISOUR (i4) to ISOUR (17} = Equipment Source Counts in the following order:
construction, yard, factory, house

ISOUR {I18) to {SOUR (19) = Miscelianeous Source Counts:
dogs, loudspeakers

TIME & BIN CARDS:

In this card, you read the time of hour and the bin counts.

READ *, IN, TS, TF, ISUM, NDB (35dB to 109dB)

where

IN = sheet or page number (integer)

TS = time started (floating)

TF = time stopped (floating}

ISUM = total number of samples for the hour (integer)

NDB = number of sample counts in each bin starting from the 35dB
bin. For hand-held meter data, enter twice the number of samples
in each bin to avoid fractions and ensure greater accun;acy.
Thus the total number of samples would be twice as many.
For classifier data, muitiply the2-dB width counts by a factor
of 3 and the 3-dB width counts by a factor of 2. The total number
of samples would then be six times the ariginal (even though
the total number of sumples is increased, this will not affect

the statistics).

T o et i i b v
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IF FURTHER INFORMATION 1§ REQUIRED

WRITE TO:
Hal Watson,Jr., Ph, D,
CE/ME Dept., 10T
SMu
Dalias, Texas 75275
D-9




GL.OSSARY

NDAYS = Number of SITE-days
ISKIP = Control for skipping daily statistics
1ICOR = Control for skipping correlation coefficeients
MICTH = Demand-periodic model number = 0
MDB = Contro| for whether data input in histogram form (1) of cumulative
form (0)
IHIST = Conliro| for data vertification
IPUNCH = Control for punching out duplicate data deck
IOPS = Control for source L.D. information card
KBASE = Minimum baseline level handled by program MODOP = 35
KKK = Dynamic range of the program = 75
NHOURS = Number of blocks/hours of data for the given site-day
NDB (N} = Number of samples in bin N for the given hour
NDBA {N) = NDB (N) for the site-day
IN = Sheet/block number
TS = Time start
TF = Time finish
1ISUM = Total number of samples for the given hour
KSUM = B I5UM
NOTE: It Is suggested to verify data (IHIST = 1) on first run
SUBROUTINES
. CUMUL Finds cumulative distribution from frequency distribution

2. FREGD : Prints and plots both frequency and cumulative distributions

D-I0




3. LDBN : Uses Lagrangian interpolation to find the percentiles
4, AVERAG : Computes Leq' Lmean, median L, and variance of the i
distribution ;
5. CORREL 4: Calculates correlation coefficients up to four variables; in our i
!
case: :
t
req, 10 correlation between Leq and LIO :
req' 50 ® correlation between Leq and LSO j

rSO, 0= correlation between LSO and LIO i
6. BAGEL4: Plots LO, LI, I"IO, LSD, Lgg and Leq statistics for the given site-day
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SAMPLE COMPUTER LISTING
AND PRINTOUT

(D13-29)




£T -0

2l

a5

A

K-}

L]

LE]

PraiRas Mypan IRTRES OPlen THALF FIN 4, %ecM19) TR/ 1704,

Brpigsan MONGE [ [KPUT 2 (UTPUT ,YURCHTARL SR [ NPT o LAPFAeN1 I pNIT  TAPEAS
I PLNCHY

NTUENSEAN  STTETLO) snUIR(2E) o NNHATTAY o] NH{BA) sLABATAAY «NRPITA]
IELTRCI TS RS PR AL AR ALIDIZ24F+ALA0126 ) JALERIZ4) 2 ]8NUWwE10)
SahaLYIAEINY yARLSO (3N ¢ AALEG T IO ONFLEINII0EL L2410 ALMIP4?
FOUMOLE QKRR /BAG/MINGNAY  TEAR S GYTF/EHEU/KBASEsFAC/ L LIUP/AL ) oL P4
IMANFL ZTHHE SK ¢ RPREAD sHATTU g 1BUMyMERTH

RFal, IDNeENH Y JAL s UMM NP LGN

tHTFGFR THRESGH+ THRESK s UAY #+UHP r SPRF AN
SRGayepigedgutinangnaitdfiovneies L T T YR LRI LI L Y YT S Y YRS T Y AR S N R LA D)

[HM1% FANGRAM J% GOUD FUR NUISE=LEVELS TWAI FALL RETWFFM a6DH AND 109Nk
CALTION = UNNT OUVER| UOX
IF MOAYS 15 GREATEH TRAN 30 THEN,
CHASGE RIMENSEOND N LONTINIFATIAM FARD & AHNYF
1681 = La  TF DAILY STATISTICS « RAAFL NOT REGUIRFD
1007 3 s 1F CNHHELS AFTER HAGFL NAT ALQUIRED
HICTH & Do 1F NOT UEMAND=FFRINNIr IE REGULAR NATA
MICTH = 1, IF DEMANUG=FERIDOIC HA% | INEAR MONEL
MICTH = 24 IF DEMAND=PEALODUC HAR FXPOGNENTIAL HADFY
MICTH » T, 1F DEMAND=FERIONIC wad PARAHALLIC MODFL
A w1 IF INPUI 15 HISTOGRAM [F FHEW DISTHIANTION
1[5t "1y IF MISIDGHAM TS DESTAER aNLY
IDUNGH & 1y 1k pata CARDh TQ PUNCWFD IN HISTURRAM N TPYUT
TNPS 2 1 IF SOUMCE CUUNIS AWE Tn mE RECORDED
PFAD &, NNAYS ISRIF ICARMECTHIMDH THTST e THUNTH 4 10PS
IF HInTH=1 HEAD® HATIN THRFSH SPREAN
FEAN 1Dy NCASES+STTE+UATE
tF InnSel. READ *, 1SNURTTYotm) 0N
RFANS, TNe 1S+ TF I ISUMIDBP L] o KKKY

DO OaOMeGNDOaITadonaoAann

aana

AR SRS IR RPN R IR IR E SN AN P er i N anatisdatatatossdonentanctantonasssaten

s FARMAT(LENE Lne))
TP FNAMAT (24P}
731 FRRMAY (LML)
NP a g7
XRASE w 35
KKkg = 75
BATIO w ]ef
THRESH = XKKeKRASE +30
FAC = 100
LI LEKKxeS
LNKENKKS]
NFI =NA3aY
SEREAD =
LTS LT
BFAD ®y HNAAYSoISKIPeICOH MICTHAMNA L THIST s TPUNCH, [APS
TF(ITHIRT 4FU, 1) ISKRPu[CURR]
IFIMICTH «FW,. 11 MOONAME = THLINEAR
IF¢MICTH oFle P} MODNAME ® THERPONTL
IF(HICTH «FQ, 1) MOLNAME @ THRARAR(L
IFIRICTH NE &0} READ =y HATTDy THRESH e SPREAD
TFEIPIMCHGNE 4 0, AND WBICTHANESD) PYMEH %y  AATIU,THRFSH.SPAEAD
THAESK & THRESHaRBASE+]

i
200n CRUTTNIE




PrnGRAM HOOOP 1T CPIeD TRACE FTH &V +8HUI97 TRAL1/00, BPeSV,3h QARE

WRITETAI T

by ¢
[ MPAYS = NUMALR UF (JAYS (RN
c NCASES = NUMHER OF DATA WEADTNGS TM A Day fa)
c USUALLY » NUMPLR 0OF HNIIRS UF NATA Inm & nay
< SITE = SITE NiMk ruasy
-1} [ MM & MONTH
4 Day = pay
c KAASF & BRSELINE LEVEL IN UH
[ FAC w CORRESPONUS 1D THE NDECYMAL PLARE IN CODF
o4
T READ IS4 10INCASESe [SITELD) e T=)a10) sMnN, DAY YEAR

FFAIPUNCHNE 0) WHETE(F9LOINCASES (RIYELI oIl ot eMNNgPAY ) YFAR
FORMAT (1Xa 1801045 IN}
WRITE b+50)
WRITE {64510 {SITE(L oTnleln)
ra 51 FORMAT (3N TWSITE = +104&%)
WRITE (8452) MONSDATITEAH NCASES
52 PORMAT (X PHDATE w 3841 SX0IHSHEETS =plé)
IF (MIrTH ,NE. &)  WRITE[A055) RATID.THRESH s SPAF AN HOMNAME
85 FARMAT (10X 8 TINE COMPRESSION RATID w» # o FS5.29 10K s#nFHasn THRESHNALD
au . ILEVEL » #+J3s]10Xe#SFREAD m #3341 0X 987 ol Ao#MODEL®)
WRTTE (#8501
no 10n Mel.rxx
LhR{M) & ¢
LORALHY = 1
8 NOAA (M) 80
160 CONTINUE
nn 99 u w LRKsLLL
Lha{M)al
LogAiuIng
CONTINIE
IF{ISKTP «FGs 1) 6O TO 94
nn 9% 1T ® bekFL
nh 95 JJ w LWkP
95 YiuIladdl & 0,
[H) 94 CONTINNE
KSiymung
MMAX®Y
MUTNEEAD
NCASE=1
lov TSe0D,n0
TFald.n0
xbaYEp
NIGHTun

1y

BT -0

o 9

£

10% 1oon CONTINIE

REAR IN NUMBEH 0F SAMHFLES

HnAEN) = NUMBER OF SAMPLES IN AIN N

NRDAN) & NDHIN] FOR weULE UAY

ISM = SUMMATION UF NDBIN} FOR THF NOURSNUMHER NF SAMPLES FUR THE HDIIR
KguM & SUMMATION OF NORA(N} Fnp TeE OAY

110
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T -1

112

125

13u

11o

14

HEE)

15%

180

139

PrRAGRAM MDLAR r3/T1 aPT=d TRACE FIN &s3+50U%91 Ta/11/04, 2P-5¢.Vh PAGE

anooan N

TH 3 SHEET NUMHEW
TS =m fIME START
TF m TIME PINISH
NSUUM = TOTAL NUMHER OF SAMPLESZ100
NRP(T] m PEHCENT OF THE TIMF LEVEL tLXCEENG Alv #I
WRTTE tAeTD)
nH Y 1 s Jalxx
nRE{N) = D,
NPRITY = g
53 CANTINIE
TFIIOPGEN, 1) READ %3 LISUURLE) o TE14 1Y)
ne AT 1 = 1419
IF (l1§nURLE) WLTs OF I30UHEY) = n
“T CONTINUE
READ &, TN TSeTF ¢ LSUMy LORFITY 4 = o KKK}
TFII0RPSaNE, LIWRITE [6e59) NCASE (SITFITI vEa]e10) emnna DAY YFAR
56 FNAMATI2X+TI9SK e JAHMOURLY INFORMATION SR 10AS1 10X 49247
FEITOPGWER, 1 IWRITELG80 ] NCASEy (SITFLP) «I0)a]0Y s ISAURT1) 4 [SAUR (2]
| suBMRAYsYEAR
B FORMAT (2X4 T3y SXe JAHMDURLY INFORMATTONGGX, LOASs# aRATTNR=NESA® T
1esEVLmarl]l5X03A42)
IF (HAR WEf. 1) v oTO loe
nh 54 1J = ] KKK
NARLT Y & [SUMS (UBP (T =DBRTT)e) ) ) el 10/ (100,4FaCY + .5
IF INpRITJY +LTe 03 60 Thn ¥e9
G4 CONTINNE
G0 TN 103
10p CONTINNE
no Sk T = 14KHK
NPA(TOY = DEPTTJ)
NPATTJY = NDATIJ)*AATIO
Sn CONTTANNE
1na ¢oNTINOE
WRTTF thisht)  TSeTF s INs15UM
0F FORMAT{IXeAHMOUR sy 3XoFSe2elHagF5,2,5¢+ ] IHSHEET NIIMAFRET]e
1102, |QuNUMRER OF SAMPLES =¢l7)
TELIOPSEQ, Lt WRITE1be2It {1SO0URITI o 1xT0]3)
2) FORMAT{1Xs#SOURCE CUUNTSITRANSPURTATION] cEMVHES s 2 0@ o SMPLuty T2, %}
IETa®
1 12e%y 0P Tl s [Ze® RAJL A0 [ R0 ¥ s THUCKu® s [2a R qAUTOS#, 124 % AlIGR® 208,
WOYrad, 12
2 o2 4REAVHRR L [ 74 8o nCHFTma, [ 2}
TFeINAG.EQ, 1) WRITE(H,22) {TANURITYvT1814+19)
27 FORMAT (IR 48SOLURCE COUNFS (EUUIP) LCHSTRa® 218 YARNue s THe# FETRY RSy
1 170%HOUSFas F29%, {MISCT NNOSwe, [24% 4 SPKAn®, [2)
IFIIPINCHANE0) HUNGHS g INgISeTFy TS INDHIII1In) 41 0)
EFITPINEHRE (O} PUNLHB 3 ENDR LT o In11,42R)
TELIANNCHWNE I} PUNLH® g (NDRIT) s fuPhqdn)
FTFiTPIMCHGNE L 00 PUNLHE o ENDR T e Pmal o850
TFIIPUNCHONE (O PUNLH® o [NDRI1Y y [aRAANK]
1€ (MIrTw NE. 0} WRITE(A155) RATINTHRESHISPRE AN «4nNNAMF
SEARCH FUR LMIN
nr Fha N X|gKRK
IF(NDR{NL=])  TO42TUl+T0L
701 ConTINGE
LMIN » NeKRASEw]
6o TN 02

3

AN AR e i e dmalag o




HnaGRAM Mnpas 737 CP1=g TRACF Flu g, Ye5HHTG] TSALIA04a 2254, T4 PAGE

Tus COMTTINOE

- CFARCH FOR LMAX
Fup chnaTInk
| R nnoIRT N 3 yRRK

MPBEN KK =N
TF (NDA{MARY = | } fds FUSs FOR
Ths CAMTTINUE
LuUak z MPR.XHASE=]
LHu Gn TN 706
Toa eruTiunE
Tak eomTTHNE
L) = tuIN=HRAASES]
L? @ LWAX=KHASES]
145 17 (MIrTH NE. O CALL MUDFLSINDRemDHURH
IF (MIRYH FG G AND s MOHLEW, 1) rALL CUMUL INDRY TG MeNAR
WETTF (691}
Ay FORMAY T AKX, AnDRAraXe2IWNUMALR OF ACCURRENCFSe J0KoATTFNTINNE TWE F
1RFRUENEY DISTRIRUTIUN [§ NAHMALISFNRayAK sEIMUL DigTae)
19y IF{THIRT «EG, L2 G0 TO PUlh
€ CONTROL FUA NIUKTTIME PENLLTY
TRETF,LEGT,20,0RTFeGT 22,200 U0 Th 521
HOAYEKNAY ¢}
AN §14 lal, Kxx
tun LPRi{TIeNOR 1)
11/ CONTINIE
nn TIA T = Lux,LLL
LRA(TE = 0
Tin CONTINNIE
201 60 Th R25
521 CONTTNHE
c aHPLY 10DH PENALTY FOH NIGHT
NIGHT 21l GHT ]
hn TlA I = 1,4
20z LhA(ly = n
TiA ENNTINGE
NN 116 KLsp KKK
1.Pepl ek
LpaiLP) & ~pHIXKL)
210 116 gAuTINIE
526 CANMTTNIE
IFLISKIP WF0, 1) LQ TO 2014
[ SUMMATTON OF NURBEH OF SAMPLES FOR THE LaY
no 106 JJIet KKK
213 NRRA L L] aNDB [ JJ) $NDBA LI}
105 £ONTINIE
fo 310 JJ e feblb
LRAATJ Y SLNA [JJ) +LOBA I
L1e EoNTINNE
azv RS MEKGUM F§LM
TEILMAYAGT ,MMAX)  MMAXELMAX
TRELMTMal T MHINY  MMINmEMIN
PRIMT nuT AMPLITUUE UISTRIBUTINNM
FALCILATE LN#>
PRINT QUT LN#SeTNI AND LNP [HAUSSTAN)
201n CONTINNE
CIR e R bRt RASREGRAta e Rt AR R aNentidssaaantat s neananigypiniaddntinganntaiainpaiah

CAMLL FREGU{NUP DM LIUMoLHINILMAX ]

-0

oan

222




23y

24U

245

25¢

258

-4

26l

263

27¢

27

28y

289

PrAGRAM MOpAP 13rtn nP1=p TRACF FTN aeqe8M[19Y TRAEIAG4, 2P.50, 1A

WRTTE (647A) LHAR
CALL LPEN{PBPIJAL)
WRITEtseA3) LMIN
c.!..Oll'Q'l|.l.Gll'..lll'.'.".!.'..'lIO'II.'..!‘.'..QO'll.lll.l...o'..‘.lll.ll
TFEIMIST oFG. 1) Go to 9r
Th FORMAT (16K THLMAX & y43)
Hl FORMAT (10X THLMIN = »13/)
84 FOAMAT (IX 6HTNE & oF9s 112080 JARVARTANCE (L) =¢F 7,4« INXa10ANFAN (L) =y
1) saF1,4)
85 FORMAT{IXy | THLNP {GAUSSIAN) = 4F5,1.5x
1+#34H LuPaAG MAX FOR AJRCHAF| SUGGESTEN)
c CALCHLATF LNP (GAUSSEIAN) AND IN]
o = JALE) ) =JALID)
NPLeJALL2) s OD¢DD®O/ 60,
THIHE4 #D0e (1 JAL (D) =d0.)
Len= Jal(2)
c COMPUTE LAV ANI MEAN
c COMPUTE S1GMR ANM NP
ChitpgnapsrossiiiagBatdieddntintididdtandanat gt rtalitaVauassnabisndsnpiatntinpatan
ChLL AVERARIANNA ¢ ISUMSELMARLMINIVE s 2VIAMEAN o VAN]
CRAt AR s RALS Rt R R e Rl it tneip R untadpinsrntatoalatbnatpprartsntssaescisnatacsins
SIN = SQRT(VAR)
WEITE {6eAk)  THNLH oVARSVE
WRITE (6488) NPL
ALEGOM & Ay AMEAN
WRITE (Ke8T7} AV
WRTTE (648G} AMEAN¢ AL EUQM
Lupahved SA0516
WATTE(AIB9)  LNP
#Q FORMAT (3XsAHLMEANSIF o] g O Xy JOHLEQ/LVEANT b o)
WRTITE (b472)
WRETE (Be50)
WRITE (Ko T3}
tFilsSxtpP Qs I} Lo 10 97
cl.!l.‘l....l... SRR ARRASRARRR RSN RGRautpa RNt ddgspeapaivandnastapadinpiine
HOTEI GRAPH NUMHEW ] MEPHELENTS L1h STATISTIC
NOTEL GRAPH NUMHER 2 REPRESENTS L%Sa STaATISTIC
NOTEt GRAPH NUMHEH 3 WEFRESENTS [Fn STATISTIC
NOTE! CRAPH NUMHEW & REFREBENTS [MATGTATISIIC

OoOO0ON

TME & TS{TS=IFTIX{TS})*10./0,

THE & TR [TF=TFTALTrIIRID. /0,

Tuy a (TuSeTMF /2,

IFLTHF oLT, TMS) THX & {TMS=24,¢Tuk)/sd,

NPY & TMI®4,e],

TF{NPXY +GT, 974} NPX B NPASGT,
:l....lll...Ql...'..I.lll.Q.l..‘II'.....I..illl.ll.'....'..-.Il‘ll.d.‘l.ll..t.l-

Yi1yluPx} & Japil)
Yi1a2onPX) & Jall2)
YiredenPr) u Ay
YiyedouPN) & LMAX
Yi1eGnuPX) w JALIJ)
YitehyuPX] 3 JAL KA

TFITHF LT, TWS) YULeTehPR) ® 94,
ALVD INFASE L= JAL L)

ALGO (MRASE ) aaL (2)

ALFRINCASE) wAY

PAGF




2y

290

agn

kR

£y

8T - 0

320

3gs

kT

PrunGRAM uppine 13474 oRTan 1RACF FTH 4e1+6HUG3 15711706,

RF) INEASEY 3 T5UM
ALHINCASEY = AMEAN

CoORnatp oguid it Rt et i anssitunes ot aitatadAldanabstasauenitasnabsSgnationnias
TF(NCASE oEQe 1) ATHTMS

Wt NMaSEanCASF+]

IFtNCASE.LF NCASES) GO 10 100D
TRIISKTP .f, 1) u To 99n

LR st R et i RO R R RIS IR C LB NARTRAARREN AU AN RN AR REstaoyuennnainsnsnaRyaatiansinse

[+ START RALCULATAUNS FOH iHE wHOLE PAY
< FIND PLRCENT OF TUTAL
f'....l.-l‘.l""l.‘l'i.i.C.CIII..‘Q..II..I;O.lll‘l..'ll..l.ll..l..l.'..llll.lll
[ COMPUTE LAYV AND MEAN

[ COMPUTE LUN

c FTyh STGMA AND LN¥

C PHTNT NUT AMPLITUDE DISI*THUTION FOR THF UAY

CALL AVERAR(NNBAIKSUMIMMAX ¢MMINs AVEvAAVER 1 DAMEAN,VARDAY)
CApL AVERARILDAAKLUMpMMAY yMH TN LUty D¢ DNMEAN + VARDN]
WRTTE the?2)
WRETF (AsABY  NDAY{SITECL) 4 l®) 410} sMUNsUIAYy YEAR
HELTE (0e6)
L1 & HuINaKfASE+]
L7 & HuAXexKRASE+]
CAp L COMUL {NUBAsKSUMIHR)
CALL FREAD [NUBAsUHP s KSUMIMMIN yMMAT }
S1aM = SORTIVARDAY)
Cl..q.......l"'...lllQO....QlQ..ClQ..II...l..IQ.'I.llI...il‘..'.l.l.l|..'l..l'l

DEROM u AAVER/DAMEAMN
LMNRuAAVERe? ,GRa510M

#8 FORMAT (1Xe 120 10K+ LTMDALLY INFORMATION,SXs 1ORS 1AL
WRITE (ha72)
WETTF (beTh]) MMAX
CALL LNUN(NHP»JAL)
WRITF {433} MMIN
THID=A *(JaL (] )adAL i3 Ve {JAL (D=3 )
WEITE (GsRa) TNIDVARDAY o AVE
WRTIFi4sAT) AAVER
WRTTE(A+A9; TAMEAN s DEUUM
WRITE(A+901 KDAY NIGRT 4 VARUN
WOTTE (&48RF  LDMN
WRYTE (64AQ) LNP
WHITF (haT2)
LNS0 = JAL12)

At FORMAT (AN 9 AHLED = 4FS.])

RH FOQMATIIX oaHLON 3 4P 5, 0iebXy
1741 K& 1S EPA TUENTAINTERFERENCE LFVFLe 75 15 FP4 INFNT  HEARING
2PRnT. LEVEL}

HQ FARMATIIX o AHLNP X 4F5, b1
leaH LWPRAGK MAX FOM AIRCHAFI SUGGFSTER)

Yy FOAMAT{ZX ¢ 1IHMLDN HASED ON 412y 19H DAYTTME HUUKS ANA «I201AH NIAHTTTME HOlUR
I T MANRS 210X JGAVAHTANCE (LON] moFT.4)
WRTTE (B4+50)
AALTININDAYY & JALID)
AALSNINDAYY = JAL{Z)
AALENINDAY) = AAVER
NOFL(NAAY) = KSUM

CHanassaasniasied Aadindin it anes st i s s atatantetaaaaden iR aintotbaitdRnad iaannasnes

CALL CNRREL& INCASES'DEL ALV 50 AL EReALMY

22:RU, Y4,
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50
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LS
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PHAGRAW MOppR 73717 ORTed TRACF FTn 447e5M93 TRAVL/06, 2P 61,34,

R e gttt sl s e e N AR RIa s It a b R a R iRl e anE R rotena algaubndasnpnsnpnaidgatnsainse

STFP = 0,2R
NR & }
LA nassashlantisatusphbsitstasrentiilosnosnedinisnasstioporraasaantsstineioointan

CALL AAGELACNR gL anFLate g iy dTERIY )y ) 4NURI
CRunpavsndtanfiat it auadtd st iatgdldnst i i p et st enl el el el bt laaundtnaaPsgannnetrey
WRITE tAs990)
WRITE (#4991}
99n FORMAT (SXeeGRAPH | ® L10r GRAPK 2 m L90y GAHPW 7 & LFf STATISTICS
110621
991 FNAMAT (EX+#GRAPH & = LHAR, (H&PKH & & L90, GHAPW h = L) STArTIST
B faihd)
994 NAAYENNAYS)
TFINDAY LE,NDAYS5) LD TH 2009
T T T L Y T P T T LIy L T Ty e Ty e TP T e YL LT S e Y 'Y
IFLISKtP +EGy 1) L0 TD 997
PRINT =0
IFtIChe 4EOs 1) GU Tg Y97
PRINT alp
CHNugdaantfantntadtsdatnavadonddattdiiaca et e tdtaialyyapncaanaednassPogenanton
CALL CARREL&IRODAYSIUVEL ¢RAL LD RAL SO AALEQINAME ANY
C‘.i'l.l...l.l AN MRS RE VRt tatilinganaR Ut api st o ROt el etnenaateniTRonsanatad
A19 FARMAT (SX«@CORRELAILUNS POR THE wHOLE SEY RASED Ny HNAYSH)
BRINT &0
Ga T0 997
CrUaanesprdtaniiladinentd it anaatiiinaaasnssss st et Al atnenthsitnantangtonatay
959 CONTINNE
RRINT 498
JYN FORMAT (1N «*INPUT OATA EWARH®)
997 CONTINNE
ENR

SHAROUTINE CUMUL (NOH s ISUMDHP
NIMENSTON NOB(YH) oOHP T8}
COMMON ALEN/KKK/FRCU/RHASE ¢ AC/LIINE 2L 0L 2
INTEGFe DRP
c FINND TOTAL NUMHER OF SAMPLES FOR THE HnuUW
ISUMeQ
0N 10) Mablel?
TSIMeT UM NDA [N)

10t CONTINNE
PARL]Y = 10Q.*FAC
MIMY o DBP{1)
on 111 1J = 14RKEK
DUMMY 2 NUMKY 100 FALTNDY [T U} /FLUAT{ISUM)
RHALTJa]1} = DUMNY
111 CONTINKE
RETURN

END

BARF
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1
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P

L

A

A

"

N

&n

Sl

>

Hn

bin
S0

bl

SURHUNTENE HMONFLS /7 aPI=g TRACE FIN s, 1¢8M1I19]

SHRRMITINF MODELS NUHy HOR e DHR
PIENSTON WRHETA) tIHE [ TR
FOMMDN AL UMBAL ] L2 AMUNEL/ THRESK s SHREANoHAT T [SUMNINTH
THYEGF > THHESK SHHERIUBPr TRPESY o THLESE
TEHIFTH JEG. ) A0 TU qun
[F{IHRFSK ,GTs LZ1 6 To 109
THRES] & THHESKeSPNLAD
THRES? & THHESK+SHREAL
IF{THAFSZ 6T L&) THRESP » L2
NP 29 rJ » THRES2.LE
NNAITJelt » NDRLEY*LI/RATID
COMTEMIE
TF {MTFTH =21 J0say%0
L INEAG MONEL
np 31 7J = THRESK, TRARSE
MNARGIDY o NOWR{TJI®{d ™ (THRES2w]J) ZFLOAT(SHALAN] *],1/RATIO
caytIvnE
0 70 80
FYPONFNTIAL MOOKL
NN &1 tJ = THRESKsTHRES2
NRG{Td) = MBH (TS # (A, EXP { (TRRESK- I, 11 FLOAYLSPREAN) I ) 7RAT]D
cnnt INNE
an TH a0
RARMAALIE MONEL
Pn 51 1J « THRESK,THRLSZ
NPACES) = WOHRETUIR(S*{l,=(1J=THRESK) (FLOATISPREAN) Jeeas] ) /RATID
CONTINNE
fan o af
WRITFiaelOT}
FOARMAT (SX e #AYPASSING NODELS HFCAUSE THNESHOLD LEVEL TOO HIGH#)
TF(MNA «NE, 1) Gn TW 1l0
coOMTTRIE
cail CuMUL {NDR s TSUMsDHR)
RETURN
cONTTHIE
WRITE (1e99)
FOARMAT (SX o #CHECK YOUR MICTH INPUT & YOu SILLY = »nnELS FRRORS}
ENN

SURRDUTINE LURNIUBPtJAL)

DIWENGION DRALTH) ¢ AALILA) aSPLIT4) s JALLN)
REAL JAk

INTEGER AP
COMMON/LEQ/KKN/FREQ/KHASE »FAC

FIHD Lelsllel2Orl5VoLGOeLIY

aaLily = 9,001

AAL(RY = 0,01
AAL IdY ®m .5
ARL (#) B ,%
AAL (%) & .7
AaL(6) & 41
AR (T B L4

I8/ 0k 222K,k

PAAE




caete e

S v

1Z-a

12

2y

23

v

b

4Uu

LT

5u

59

1Y

(-]

w

SURRUIITINE LDBN 732711 nPT=0 TRACE FTN #¢7+5MUR8D

AALLR) = ,§
AALLT) m L4
aagtlore .7
aaLil]1w 4R
aaLtlye .9
AALLINYE 405
AAL (14N 4,99
[ \SE LAGRANGIAN INTERFULATIUN
[+ FM] = CNFi{Nel)e FN 8 LDF{nly FNP1 = CDF(N¢])
MM = |
A 707 NN mlaKKK
KKaKKKahNNG]
Tk CONTINNE
FN & DHP{KK) Z{FAC#IUDS)
HIF = FN=AAL [HM) )
tF DR} TateTOOi0H
coNT INIE
SpL {MM) & KK+KRASE=l,
ap 10 vip
conTINIE
IF (BC +EQ, U} GY TO 103
SPL(MN} & «CC/AC
ao 10 710
712 coNTTMIE
SPL[MM} = GORT{~CC/AC)
ah 10 710
eont INGE
FNel s DAP{KK+))Z7(FAC®100,)
If (KK J4E, TO) FNPL & 0,
FNM] = FN
TF(KK,nAT,1) FNMLl n OHP(KKail/Z(FAGe1NN.)
AC 2 {FNPLlsFNMY) 22,~FN
A w (FUPL=FNN]Y /2y
1IN ® KK+KAASEs]
RC # Ra2,®ACFIAN
ef o AMRIANSIXAN=HO[ANCFNrAAL {NM]
IF (AL «£0, ) Gw To 1]
TF (BC +EQ, 04) Gu 10 712
ARG = NCOBred , #ACHCL
RAD ® SART (AHG}
SPL (MM} 8 «(HC#RAD) 7 {24 2AC)
CANTINNE
T MM ,0T, 14} Gu T 102
MM & Musl
nn 1o 704
T0r CONTINIE
t02 CONTINIE
WRITE (64771 SPLIIIASPLIT)SPLILY)
WRTTF (baTa)  SPLIZIeSPLIAYISPLIL™
' wRtTE (8,79) SPLI3¢
WRITE {84Bn)  SPL{M)
WETTE (&A1) SPLISIeSPLISISPLIM
WATTF (A R2)  SPLI&ISSPLELOISPLITA)
T7 FORNAT [INXsTHL,]l & oFbeZei0Xs7HLAN = FRe2VIUX,THLIAN = 4Fh, &)
7A FOQMAT (10K, HL] M ob FReZg NN THLGA T sFAJZIIUXTHLAN 3 oF6,2)
79 FRAMAY (10X, HLS ® 3 Fha2)
AN FORMAT 110X THLIO = 9 Fha2y .

T

4

71

10

»

TN

=

TRILIZ04,

225U, 6

PARE
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SHBRULTINE Lin 13773 [« AR T TRACE FTN 4,%+51792 TH/L1204,

19KH rHE& PESIGH LEVELS &UIPAHKSY YniHES SCHICHCWHNSPPIALIC REC
2 AAEAS,LIH, 58T ARELNAS HUTELSHETC)
HY FREMAT(1DX,THLRD = oFo. 2 UXaTHLAN = oF6, 20 10X, THLOE o 4F6,7)
NP FNREMAT (10X THLIG & aFhedpd0XeTHLTN & sF8a2010%¢7HI 99 w oF4.2)
EL] JAL LYY B OSPL{A)
JAL (2 = SPLEA)
JA A3 8 SeLE)2)
Ja (&) B SpLI2
RFTURN
v 103 CONTINDE
WRTTF fie91}
FROMAT [SX,®ERROR IN LAGRANGIAN INTFHROLATION + RANTH AwmDy Amds
RFTURN
L]

9

1 SUAROUTINE FREODINDEeKUMsIGUMyLMINy [ MaX}
DIMENSTON  NDHETAI sHPHELOTEAKUM(TH)
t POY FREQUENCY AN} CUMULATIVE DISTRIRUTIONS
COMMON/FRED/KRASEF AC
E) NaTa  STAR/IA%/s HLANKZLH Z1SYNZIHIZ
METOF 2 107
onESTAR = ,003
WO TTE (4985)
S5 FORMAT [1HO)
1v LY = [ MIN=KAASEe!
L? ® LuAX=XBASEs])
nn 9A o= [1s4L2
NS » N4KAASEw)
TFINDRING LEL0) NOO(N}aY
L] no 1A T o= 1 4MSTOR
PPR(T) = HLANK
CONTINGE
PERCENT 3 NDHIN)Z FLOATIISUM)
ICAUNT a PERCENTZONESTARS,S
2v IF (ICAUNT,EQ,0) B0 TO 109
N o10a T w 1a1COUNT
IF ¢I ,GT. MSTOR? 60 Tu U8
ppp{l) = STAR
1ns eANTINGE
2% lng CONTTNIE
NECIM & KUMIN)Z100,004H
1 PRE{NCIIM) n SYM
! Cltw 8 wUMIN) ZFAC
PRINT Tl NSs  NDHIN)y (PPP{13,1a) eMSTOR) sClim
v Ya COANTINGE
T] FOAMAT! SXaTdelXeToeIXpl0TALe1X0F T}
WRTTE (6475) [SUM
76, FORMAT (3IXs26HTDTAL NUMHEH nF SAMPLES = 17/}
WRTTE 1645R)
kE &6 FORMAT{1HR)
RF TURN
£nn

-0

1n

22:50. 36,
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SURALNTINE AvEWAaG /1 [{ 3T TRAZF FIR 423+541T87 IR 04, 27450,

D SURRPUTINE AVERAGINUH ¢ [SUMgLYAX e LMTaa VErAY 4 AMEAN (v 4}
NIMENSTON NDR ( )
CAMPUTES FOLLOWINY STATISTICS
VE 3 uEl i AV ® LEU
AMEAN = MEY By VAW = VAHIANCE nF nECTHELS
CAMMONSFRER/KHASE+FAC
AYF W A,
LMEANSA
UMNe G,
1 Vip = e
L1 = LulN=KRASEs]
LP & [WAX~NHASEe])
no 106 LL = Llek2
X w LLeRAASE=L
[ PR w o, 1X%
filweSepP
XPORFLOATINDH [LL) FAFLOATI]SUME
UNuXPDS 0, #8PP
UMNEXPA® 10, #efi
el UNNWUNGUKN
UMFANS[IMEAN «UNN
VER = y*XPn
AVE = AVESVER
vanl s X®VER
a9 vaz = yA2evaARl
10A CONTINIE
VE = AyE
Avall,s2L0030 ILUNN)
AMEANRR 0, ®ALOGEO LUMEAN)
v VAR = yAReAVEWAVE
RETURN
END

noon

>

3 SUHRDUTEINE CONRELA{NCASESeNELALLD+ALSOYALEDYALMY
DIMFNSTON DEL (241 04L340 vALSO(Pe) ¢ ALEQE2%) e B[ MEPS)
A TP TP Y T T Y I T LT T T e T Ly Y P P TR YT DR YR I PY FIY Y 1Y

c

[ CALCULATIONS FOH CORWELATION OFFFICIENTS

[ If CORRELATIONS ARE NDT REQUIRFN , THEN REMUYE

[+ le SECOND LONTINUATION CARN TN DIMENSIUN STATEMENT
2, CARDS BEFINEING  AL1O0,ALGD,ALEQ,LEL

[
¢
c PEL » WEIGHTING TIME OVER THE PARTICULAR PEHTAN = AN ARRAY
< ORFLT = TATAL TIHE FUR ALL CASES
[+ A & CPRRELATION BETWLEN LJO ANN L AVERAGE
4 B = CORRELATION HETWEEN LEO AND L AVERAUE
c € = CORRELATION BETWEEN L10 AND Ls0
CRESQIERUS I Ui e ks bRt aRaaiiaradnianseta (R R sidacpairntprnisdnasbananansnue
RlaRZ2anIaRfseRS5sRLES ) 0aSSUESLARSMNaD,
Sl N sUNSHaSUMELRSUMNRDULL 1],
A9 117 | ¥ 1+HCASES
NRELT = DELIT)«DOEL)

PARE

1




2.

2%

v

L

o

&2

W-10

lu

SUARUIITINE CORREL4 T/77 pPIsG THACE FIY 4,745MU393

117 eoygTINOE

Bl

nA 1A Ts) WNCASES

Sialn g SLUMID tALLOEL)I=DE (1)) /UDFL ¥

SIMSA w SUMBOY LALBO VLI SBEL [4}) FUDEL T

SUMEN x SUMER+ [ALEGTLI®BEL 1) ADOFLT

GUMHN ¢ SLUMMNe [ALM{LI*DEL (1! /DDELT

CANTTINNE

DA W11 T 3 1WNCASES

SInaS1av(ALIOTTI=SUMLQ) *e2a(UEL(T)

S5anSEne (A KOIT)=SUnsD) @e2e (DEL ()Y

SFAeSER* (ALER{T I =SUMEQ) #*2e (DEL (T

SHN = CMNe [ALM{]|m~SUMMN] ®aa%{NEL{T}}

RYaRT & tALINIT) =SUMIUP® (ALEQLI) mSUMER) sRELIL
RAuRAe (ALIN{II=SUMIU)® [ALMIL)=SUMMN | #UELLT)
PR ALSA{T=SUMSUI® {ALERETT=SUMER) SUELT])
PRaRSe fALAN{ThoSUKSUI® 1 ALHIYT=5SUMMY) #DEL (I}
RIBRTe (ALSN TN SUMEDI® (ALY O]} =SIMEN) SOEL (T}
RemRAS (ALENIT )« SUMER) ® LALM (] =SUMMAY *AEL LT
CONTTNHE

SIAINesGRT(S10)

S1aSnwqnRT 1550}

STAEQ=SART (5EM)

SIG%N = SURT{SMN)

8 =2l/ig]Gloes10Lq)

L] an2/iglGhoesSIGED)

c =03/ islGloa516903

fom Res(SIGLOOSTUMNY

F u RE/(S1A5095TUMN)

F v An/ISIGEGeS JGMNY

WRITE (AoA12) AW

WATTE (nafi) 3} Het

WRTTE (nefla} CrF

H12 FORMAY (EXoTHHEGLD weFledaGX s THRAMNIG u, Fha3}
HB13 FNRMAY 15X o THREQSD avFhada5xs THRMNGR =, Fb,3)

Bla FRAOMAT (SKeTHALOS0 ®1FA o305 THRMNED ®,F,3)

TS/11/040 24606

CEsauneantnaadRRataiae s ennenatnRetiistns ittt iatenud ot tnisastanuitositnestas

OAINOOOOOO00

RETURN
END

SURROUTTINE BAGELA (NHaNFPF onF LoNPy YT STEP Yo RETEPINN] 4ND2)

NMODNO10
nECx 2

RIGEL aLOTS UP TU FUUN MULTIVALUER FUNCTIONS. H,MACON 5M TR SMy

THIS 16 & REVISED VEHSION 0F HAGEL. REVISED DT/17/74 By 0 A R NELGON JR,

NP WAXIMUM ND, OF VALULS OF ANy vi{X) AT ANY PARTICULAR X,

NFF NQ, OF FIRS! FUNCYTUN TO RF P OTTED.

NFL NO, OF LAST FUNCTION T0 BE PLATTED, HAXIMIM TS5 NINE.

NA NO, OF PUINTS OM X AXIS FRR whICH ¥ VALUES ARE 10 BE PLOTTED.

PAGE
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SUHRUNTINE HAGFLA L EPRE OPTwD TRACF FTN 4.3+SHUY3 16/11/060 22.50,08,
o
1= c X! INTTJAL VALUVE OF X,
4
[ STFP X=fNCHREMENT «
[
(4 Y ARLAY GIVINU THE TN VALIUF NF T#AE [TH FUN, FOQ XexlelJ=1IS5TEP.
at [4
¢ KSTEP  wHFN KSTEP=U, S5TEP 1S USEN AS Y=INEREMENT, WHFN KSTEPR]s
4 YoTNCREMENT IS AJUSTER §n THAT LARBEST POSITIVE VALUE OF ¥ IN
c Yikeled) JUST FALLS ON GRAPH.
c
27 C NRY FIAST DIMENSLON UN ¥ ARHAY TN CALLING PHORRAM,
c
[ NDR SECOND DIMENSION ON Y ARRAY In CALLING PRARAAM,
[
[+ CANTTINNEROY GRAPH LINEAW DLSTANCES RETWEEN +#5 App NOT EQUAL IN X AND Y.
k1Y [
AJHUENSTON SYMADL 1101 oSITELIV)
NIMENSTON RPPI121) 2T {NDLNN2Y]) NMppO02d
COMMON/BAG/MON DAY e YEAHSTTE,
DATA PLUSAIHe/ ¢ SYMHULZ IHBo 1] o Im2q lH o LOd oINS 0 1HE 1HT o THE THA/y NMODBD&O
kH LALANKZH / NHODOOAL
NCASE w 1
ETFPPrks * STEP/ 10+ AAGLOOSY
IFIKSTER  (EC, U016V IO 218 RAGLDOTO
c
4y [+ FIND MAK, VALUE OF Y(KaloJdbe ADJUST SYEFPy IF HSYEPulspevavosvetvantisrtas
= Rins0,n RAGLDDAD
] na 210 Jal kP RAGLPOQQ
N on 205 IsNFFaNFL NHONP1n0
i no 2n1 KalyNR AAGLO)t O
45 yualey (Kylod) NMODD120
IF(RIG 4OEe YWABIWD TO 20} AAGLNLAD
RIARYMAG RAGLO14AO
Zn) enyTINIE RAGLOLIRY
2iln EnnTINNE RAOLQLAD
i Ztn CONTINUE RAGLelTO
STFPPaAlG/ 120, JHODOLARC
AHEASE & 25, /STEHP
ICASE » RNGASE
[+
55 [ PHINT HEADINGogpoortosnnassttanbusestaobienrstetoanistaatnatasalsnisssgdan
21R YuAKmAQSTIP0.® STERM) JHOnol9Y
YSTEPw 104 ® STEHP/ &, RAGLOZND
WARTTF tA121STEP e YMAR I YITEN RAGLO21D
2 FOAMAT (1RH]/1HO/DReLHA, 25K THE=TNCRE Y, 41130, NHODO220
LY 1SHYMAXRIE]P 00128y THY=TNCR+EN oS lnE L IH  FOS, YHAYY) NNDDOZAR
WRTTE{A+3) SITE
N FNAMAT {20N«7HS]ITE ® 2 ]10A5)
WRITE [a 4] MON4 DAY« YEAR RAGLO2&N
a4 FORWAT (40X ] 2HSHEET NUMHER#GXe3a4)
42 [
xmy] . RAGLO2AQ
. An rin JJ = NP RAGLORTO
J = E/STEP ],
4
m 4 FIND AND PRINT ¥ AXISseunsetvavessngroetnsarqastogessratotossnifonsdrnntdd

PaGE
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oo

Yo

Lk

10w

163

11v

112

tav

SUHNGHTITNE HAGE|L & EEFEA nPt=0 TRACF FIN a4, 745MJ39] TRA11 /040 2225V, The
Pl AGTEY=STFP RAGLN2HY
FOFRTENSSTER RAGLNZGY
AL ASTxAHS [RLAST) AAGLEIANY
AMFAT#AAS IANEXT) RAGLOIL
AraAMG IR} RAGLN3?Y
IF{alacT  ,LT. Axju0 T 3n AAGRLAIW
1FEANEYT LT, AXIWD TO 3p RAGL NS
B 294 Wzl 121 RAGLDIRY
PFR{N} aPLUS RAGLN3AD

296 CONTINUE RAGLNITU
[Ial feI T AAGLAIAG

€
[ TMTTIALLIZE PRINTUUT ARAAY . jeervtnanatoststodntaotgpetengtinepitatysatavedad

A9 00 9S00 Nwlel2] RAGL OGN

PPRA (M) xHL ANK AAGL 0480

S04 LOMTTINIE AAGLOATL
[+

c GFHERATE PAINTOUT ANHAY g sosventacnstartedntadrstasanrrgatarardrtoistaantes

32 APMAK = N.
ne enn TeNFFeNFL NHONO4P0
nn A0n Kl NR RAGLOANY
RPRARGIY (K, 1) ) /STERP AAGL Q4L
TR LT, «S16U 10 560 AAGL 0450
1F (PPuAX T RP) HiMRY = RP
IP = pe
FRP = aPalp
1Poale BAGLOSND
IFIERR  .GT, L5} IFE = THe)

Tan TFITPe  4RTa 120060 1D SDen JMODOS U
IFiYiRybod) LLTe Y,0)0U0 TO SAUL NMORO S0
PRP{TPA® | )uSYMBOL(Le]) JMODO5s Y

S&n PRRLLY ®PLYS JHonp S0
0o ConTINIE AAGLOSAD
400 LANTINGE RAaGL 0590
TF[APMAX o1 Ta RNCASE] 4o 1N ROQ
IFINCAGE +LTe 10) PHPP{ICASE) = gyumHnl (NCASE+))
TFINCAGE ,GF o] 1o AND4NCASE WL To20) PPPIICASE=] ) =SYuRN 2]
IFINCASE.GF. 104 ANDYNCASESLT.20) PPPIICASE) » SYURNL (NCASE=9)
IF(NCASE JGE. 20} PPPELCASE=]) = sYudUL(3)
IFENCASE J6Es 20! PPPLICASE) ® Synln| (NGCASE=1Y)
NCASF = NCASEe)
apn CONTINIE
[+
c PRINT GRINTOUT AHRAY cressaerossvsvasdnativetiontaversnnbsitatetosstsinvar
WRITEims bl X1PPP PAGLO&ND
| FOOMATIFA,241X 12141 AASLOAT0
[
Xzx+STFP AACLOA2L
TFth onle P4, K= 0y
700 CONTTNIE AAGL D&
WRTTE [45) NMODO6)

& FARMAT1HRA) NMODNGI2

RFTURN NMAngs3Id

Fhn RAGLOGL4V

PanE
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2 KIURLY INFORMATIDN SITFedy wn,NaYa2, *uat COUMIYPAHC YN L HATHli=NF S204F VL a? h=1h=1978

nourR = 12¢n0-13.0¢ AHEFY NUMHFR=30Z NIIMHFA nF SAMPLES = wn?
SNUACF CULNTS{THANSPORTATLONS oFWVHE Yo SMPLe Uy JET= NeCaPTE neRAILE NaTHUCKs GadUTN= 2401198 74CYDR 1 WHFOVRE AsWCRETR 1
SNURCF CUUNTS [EQUTPR) CNSTRa 0, vAROm 0 FCIRYE UsHULGE® 134 (M15C) ORGS= N SPRRR 0

nAA NUAER NF NcCRRENEFS ATTENTTUNI TWF FREGUENCY DISTHIRUTION 18 tneumiy TSN fuMu, BrsTH
“h it “aPusgs 1 100,000
a7 IR 1 Q/, T80
1] LY} ] Q5,810
[ wa | . Ak B0
50 ' 1 TH, 380
51 gy 1 A3, 340
Y] in 1 LEPEY T
53 an 1 B4 2A0
54 P 1 a4, 14N
55 ' 1 43,250
56 17 1 KLPRIY]
57 17 ] 4,890
&A Ia Al 420
K9 e 244570
AD én TIIY T LT Pa,TIn
(3] én seaenssay . Plohatt
a2 Q 17,850
s3 L] 19,710
[ iy 134T
o (Y] ir 10g400
' [.1.] A f, 830
na &7 A 5.0
~N 3] [ LYl
AG 5 I, 460
10 & EFY YL
71 & 1ah)0
22 1 R0
23 1 L
Th ] « 500
15 N 200
TOTAL NUMBEW OF SAMPLFS = 490
LMAX 2 75
Lel = T5.%0 Lal » S5.4¢ LEG w a4%.8]
Ll s Tle77 LS50 = 53,89 L90 = AHGIP?
LS s b7,58
L16 = 64,75  FHwa DrSIGN LEVELS &0 [PARKS) TO(OFasSCHeCHCIHOSP,RUAL 1€ REC AREASsLIRs SPT ARENASHANTRL SWFTE
L2 « Gl,.4p Le0 = SZ.0n LYE m w00
L3I0 a2 58,7 LT = 50,93 LY9 = #b.O7
LEIN 3 48
Tl & A2,.8 VARTANCE (L) =dD,4999 MEAN (i) w5a4.9RGR
LNR {(GaUSS5IAN) & Té,n LuPRBE MAY FOR AIHCHAF! SUGAESTER
LEY & Bl.p
LMEANS 87,7 LEQ/LMEANR 1,080
LNP & 7648 LNPaRs uax FAR ATRCRAFT SUGGESIED
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1 UalLY INFORMATION SITE=3y wR.UAYSD, SKAY COUNTYPAMEAYAKL fielfh=1975

NRA NUMHER OF OCCURREMEFS AFTENTIONT TWHE FREQUENCY VISTHIAUTINY IS haWMa IGFD CUMUL NISTR
46 2p  memas 1 101,000
47 2» saskn ! QH. 47N
4R %5 LI Y YT ITIIrY ) ) Qh.R4A
&9 lug 1 RhA,REN
G0 14t ! Tha. RN
s! 14 1 A7.750
LY A S 1 SALAAD
LE] N 1 52.340
B4 da 1 MR 080
56 LL} i 40,490
sé 1 34,950
&7 @9 32,100
58 i 29.2A0
59 35 PhaBIN
A0 41 Pasall
6l *y Alas2n
w2 47 1R, 450
LX)} 3t 1S.ARN
LYY LY AL LIITI TR ] 1 '3.31"
ah Y] (LI T T q,58an0
ah £a | Ay hRD
A7 én S, ATH
hB 9 I, AAR
e 69 ] FNELY]
! 70 h .40
B 71 h 1.A7H
72 3 T.1n0
73 1 900
Th a hEN
15 - 41N
Th " 0
17 " vL30
18 n n
7% " «1an
LY] " 130
Al L 130
R2 1 o130
a3 1 a0
TOTAL NUMBER OF SAMPLES » 1442
LMAK » B)
Lal w B2,55 Lad = 55,0v LHD = 49,0R
[N n T2.24 L0 = 53,4/ L9 = ad,17
L4 e 67,19
LI0 = B&a%9  FHeA NPSIGN LEVELS S0{PARKS) TO{RFReGCHICHCeHNSP W PURLTE REC AREASILIRAs SPT AWENAS MNTFLS.FTC
L20 = Bl.48 La0 = Sl,89 LI§ = 4d,2R
L3I0 = 57,74 LT0 = SU.T+ L9 = ab,75
LMIN & 48
TNl = R1.7 VARTANCE (L} ma0.8A%H MEAN L) =H4,.TRAG
LEQ = A&l.4
LMEaNa 57,7 LEQ/LMEAME 1,064
LON RASED ON 3 DAYTIMF HOuRS aAND 0 NIGHTTIME HUURS VARLBNCE LAY waD.ABSA
LUN & El.4 85 1S FpA INENT,INTERFEALNCE LEVEL, 75 15 EFA TUENT.#EAATHR PROT. LEVFL
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APPENDIX E
This appendix contains a summary of the weather statistics observed and

the artillery activity at Fort Sill during the assessment.
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APPENDIX E-1

WIND
RELATIVE DIRECTION
TEMP HUMIDITY SPEED (DEGREES BAROMETRI.C
TIME - (HRS) { F) (%) (KNOTS) FROM NORTH) PRESSURE
l:00 77 73 1o 160 28.610
2:00 78 79 12 160 28,425
3:00 77 gl 11 170 28,435
4:00 77 76 14 160 28.445
5:00 77 76 11 150 28.450
6:00 76 79 12 150 28.460
7:00 75 B2 12 150 28,495
g8:00 76 79 14 170 28.515
9:00 77 76 15 150 28.535
10:00 79 71 18 G 23 160 28,555
11:04 83 62 23 G 28 170 28,550
12:00 85 57 20 G 26 170 28.540
13:00 86 57 18 G 28 170 28.525
l4:00 88 52 20 G 29 160 28,515
15:00 90 50 20 G 26 170 28.510
16:00 90 48 20 G 26 160 28.510
17:00 91 45 24 G 30 1lan 28,495
18:00 89 48 18 ¢ 25 160 28,495
15:00 87 83 22 G 29 150 28.485
20:00 85 56 24 G 30 160 28.495
21:00 84 56 14 6 21 160 28.510
22: 00 82 58 12 ¢ 19 1l&n 28.555
23:00 B0 64 10 l60 28,590
24:00 78 71 8 len 28.595

June 18, 1975




WIND
RELATIVE DIRECTION
TEMP HUMIDITY SPEED (DEGREES BAROMETRIC
TIME - {HRS) { P (%) {KNOTS) FROM NORTH) PRESSURE
1:00 77 76 8 150 2R,755
2:00 77 73 12 150 2R8.A15
3:00 77 76 12 160 2R, 63N
4:00 77 79 12 160 28.640
5:00 76 8l 12 1A0 2R.640
6:00 75 84 13 160 28,650
7: 00 75 84 12 169 28.A50
8: 00 76 81 14 160 28.685
9:00 78 749 14 7 20 170 28.71n
rn 10:00 81 69 15 6 27 170 28.710
11:00 83 65 16 6 20 18n 28,720
12:00 84 63 14 ¢ 2n 18n 28.725
13:00 85 59 18 170 28,725
14:00 87 55 16 G 22 160 2R.725
15:00 88 53 16 160 2R.690
16: 00 a0 50 15 14n 28.685
17:00 88 53 15 140 2R,A885
1B:00 88 51 19 6 24 140 28.685
19:00 87 51 16 G 23 150 28.660
20:00 85 53 16 140 2R.661
21:00 a3 58 12 14n 28.670
22:00 81 60 9 14n 28.690
23:00 79 64 8 130 28.72n
24:00 78 68 7 130 28,745

June 19, 1875




WIND
RELATIVE DIRECT ION
TEMP HUMIDITY SPEED {DEGREES BAROMETRIC
TIME - (HRS) { F) (%) {KNOTS ) FROM NORTH) PRESSURE
l:00 77 76 10 14n 28.720
2:00 76 73 8 14n 28,745
3:00 76 76 7 150 28,750
4:00 74 81 7 150 28.745
5:00 73 B4 8 14n 28.750
6:00 73 87 7 150 28,750
7: 00 73 90 5 150 28.765
8: Q0 74 87 7 140 28.785
3:00 76 84 12 140 28,795
l0:00 79 74 14 150 28.795
11:00 BO 68 14 170 28,795
12:00 82 65 10 180 28,795
13:00 87 55 15 G 20 180 28,775
14:00 B& 57 11 17n 28,750
15:00 89 52 10 190 28,735
16:00 88 53 13 140 28,720
17:00 87 55 12 150 28,710
18:00 87 55 12 160 28.690
19:00 B7 55 14 160 28.A85
20:00 85 58 14 14n 28.675
21:00 83 60 12 140 2B.660
22:00 81 64 9 15n 28,670
23:00 80 67 10 150 28.710
24:00 79 71 8 14n 28.72n0

June 20, 1975




WIND

RELATIVE DIREC'TICHN
TEMP HUMIDITY SPEED (DEGREES BAROMETRIC
TIME ~ (HRS) { F) (%) (KNOTS) FROM NOERTH) PRESSURE

1:00 73 76 10 110 29.685
2:00

3:00

4:00

5:00

6:00

7:00 72 87 n4 13n 28.725
8:00 74 84 10 150 2B.735
9:00 77 79 08 16n 28.735
10:00 81 67 07 17n 28.745
11:00 83 63 10 160 28.720
12:00 82 64 14 1760 28. 715
13:00 84 61 no9 170 28.690
14:00 8s 59 08 ¢ 18 170 28,680
15:00 86 55 12 G 18 1A0 28.645
16:00 87 53 12 G 18 160 28,850
17:00 86 55 14 150 28,630
18:00 82 51 15 13n 28.630
19:00 g2 &0 13 140 28,610
20:00 70 84 n2 340 28,670
21:00 72 9] 00 noo 28.655
22:00 72 71 NG n7n 28,690
23:00 70 82 ng 190 28,745
24:00 71 87 16 14n 29,680

June 21, 1975




WIND

RELATIVE DIRECTION
TEMP HUMIDITY SPEED {DEGREES BAROMETRIC
TIME - (HRS) { F} (%) {KNOTS) FROM NORTH) PRESSURE
1:00 76 07 130 28,700
2:00 73 B4 n2 nan 28.675
3:00 64 a7 n4 360 29,755
4:00 65 84 12 360 29,735
5:00 66 78 22 G 28 040 29,640
6:00 66 8l 08 080 2B.675
7:00 66 78 04 12n 28.675
8: 00 66 84 05 210 28.715
9:00 67 84 ns 170 28,745
1l6:00 68 81 04 120 28.775
11:00 70 78 04 140 28,775
12:00 75 73 10 14n 28,760
13:00 78 68 09 150 28.760
14:00 80 68 07 180 28,740
15:00 83 72 10 150 28,735
16:00 84 73 10 170 28,720
17:00 85 61 ng 170 28.715
18:00 85 63 ng 180 28,695
19:00 85 61 10 170 28.695
20:00 83 65 a6 160 28.705
21:00 Bl 69 N4 150 28,725
22:00 79 76 04 150 28,750
23:00 78 n2 120
24:00 78 06 140

June 22, 1975




RELATIVE DIRECTION
; TEMP HUMIDITY SPEED {(DEGREES BAROMETRIC
! TIME ~ {HRS) { F) {%) {KNOTS ) FROM NORTH) PRESSURE
|
i 1:00 69 90 04 nen 28.895
2:00 76 B2 08 150
3:00 76 79 1n len :
4:00 75 81 07 1a9n 28.740
5:00 74 84 ns 150
5 6:00 73 87 02 130
{ 7:00 73 87 n3 170
: g:00 75 a5 n7 150 28.820
9:00 78 79 ne 160 28. 860
- 10:00 g8l 72 NG 18n 28,860
\ 11:00 83 69 ne lan 28. 865
12:00 83 69 07 200 28. 865
~ 13200 84 67 08 220 28. 860
14:00 76 79 14 G 23 nan 2R. 855
! 15:00 71 /7 16 G 24 NAan 28. 855
: 16:00 69 90 12 G 16 nin 28,875
; 17:00 70 89 1in 1zn 2B. 875
i 18:00 71 87 05 ogn 28. B50
3 19:00 72 87 na 060 28.83n
| 20:00 73 85 nl 1nn 28. 825
f 21:00 72 88 CALM CALM 28. 825
! 22:00 72 a4 n7 140 28. 840
23:00 72 84 n4 15n 2B.87n
24:00 70 87 CALM CALM 28..885
June 23, 1975
AT st —_——




WIND

RELATIVE DIRECTTOMN
TEMR HUMIDITY SPEED {DEGREES BAROMETRIC
TIME ~ (HRS) { F) (%) [KNOTS) FROM NORTH) PRESSURE
1: 00 75 g1 N5 150 28,840
2:00 68 93 01 N6 28,900
3:00 68 93 n1 N34 28,885
4:00 68 an n3 an2 28.870
5:00 69 a0 na nza 28,900
6:00 70 20 04 nii 28.905
7:00 70 90 0S nlz 28.895
8: 00 72 990 ng n13 28.885
9:00 74 87 10 ni4 28,900
10:00 77 81 12 n1s 28,905
11:00 80 76 11 nlg 28.905
12:00 81 74 11 nle 28.915
13:00 84 67 10 n1e 28,915
14:00 84 67 1n n17 28.900
15:00 80 76 03 nin 28.RA0
16:00 82 69 a7 n1s 28,845
17:00 77 84 06 010 28,850
18:00 77 84 n2 01n 28, 855
19100 76 87 03 na2n 28,840
20:00 78 82 02 nan 28, 840
21.:00 77 84 CALM CALM 28,840
22:00 76 88 04 130 28. 820
23:00 76 84 n4 120 28, 840
24:00 75 84 04 140 28 .855
June 24, 1975




WIND

RELATIVE DIRECTION
TEMD HUMIDITY SPEED {CEGREES EAROMETRIC
TIME - (HRS) { T (%) (KNOTS) FROM WORTH) PRESSURE

1:00

2:00 74 84 05 140 28.825
3: 60 72 87 03 l4n 28.82n
1:00 71 90 0o A0 28,810
S:00 70 90 02 120 28. 800
G:00 69 93 n3 120 28.810
7:00 70 a0 05 120 28.820
8: 00 71 90 ng 130 28,835
9:00 73 87 09 nl3 28,840
10:00 76 81 07 nls 28,840
11:00 77 81 06 n1s 28,825
12:00
13:00

13:00

15:00

le:00
17:00

18:00

19:00

20:00

2l:00

22:00

23100

24:00

June 25, 1975
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| APPENDIX E 2 '
|
Summary of Firing Activity at
i Fort Sill during the assessment
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FIRING ORDER NR.

294

For Saturdav 21 Jun 75, WEST RANGE

o g e e o e B o T = T A o Ytk e i e y Ty e o Py A P A ey 0 T St e - Y YT, S R T

Range

MB 1 Rifle & Pistol

Falcon Rg

Problem Time

SMALL ARMS FIRING

nit Period
4/31 12n0-1800
AF 0800~-1700

ARTILLERY FIRING

11 Jun 75

Weapon and
Ammunition

7.62mm & 45 P
20mm & Inert
Bombs

Spec 0730~
2000

Spc 0900~
2400

Spe 0700~
2400

Weapon and GP

Firing Pts. OPs Ammuni tion Area

1/158
159, 173N Rerr Hill A"H WMHA
176, 179 MHA
183, 196W

1/160
604, 604w, Kerr Hill 105H VT BRA
6248 Dalv Hill

45th PA GP

278, 289 Andrews Hill 8"H VT AGA
280, 293, 283 Indian Hill HES

535,

415

ﬁ”w“. e
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FIRING ORDER NR.

295

For Sunday 22 Jun 75, WEST RANGE 11 Jun 75
ARTILLERY FIRING
Weapon and GP
Problem Time Firing Pts. QOPs Ammunition Area
1/158
Spe 0700- 159, 173N, Kerr Hill 8"H WMHA
1400 176, 179, MHA
183, 19s&W
1/160
Spc 0001- 604, 604N, Kerr Hill 105H VT BBA
1400 6248 Daly Hill
45th FA GP
Spc 0001- 278, 289, 280, Andrews Hill 8"H vT AGA
1400 298, 283, Indian Hill HES
535, 415

£-12




PIRING ORDER NR. 296
For Monday 23 Jun 75, WEST RANGE 18 Jun 75

e . 1 b B e oy b e it g e e S ok o S e il L B e i A S e ol A B oy d et Ay g s g ok e e e L R P e o A P e e A By e ek ki

SMALL ARMS FIRING

Wearon and

AT R

T

T

Range Unit Period Armmunition
Rappelling PC & W 1300~1600 NA
ARTILLERY FIRING
Wearon and Gp
Problem Time Piring Pts. OPs Ammuni tion Area
Gunnerv
5 GOO2SA 1220~ 10W 6BE, 68W, 105H Inc MHA
5 1640 69E, 69 IcM
g FAS BDE
! Spc 0830-1630 628 14. 5MMG SMA
: 1/30
1
i Spe 0800~ 284 Indian Hill &"H VT AGA
i Apache Ridge
Spc 0730- 173, 82 Dalv Hill  105H WMHA
i 1800 82 McKenzie Hill 155H JRA
} mMme 8"H ARA
9 cch
; III CA
£ :
i Spe 1800~ 32334 35814* 170N, 171, 8"HVT HES QCA
g 2400 32729 36427 175, 177 *ICM
ﬁ 32881 36929
F NONFIRING ACTIVITIES

TAD (AS32NG) 1240-1640 Sta 30 & 33: Mission Hill & FP 177E
" (ANXXAB) 1240-2330 Land Navigation, Ketch Lake to South
FAS BDE 0800-1200 Grid 513 380 FTX
0B00-1600 Grid 52 34
1100-1630 Grid 499 407 FTX
IITI Ca 1200-2400 Bateman Woods, Grid 515 395, Peachtree
Crossing
©/CAD (TRO2FZ2) 0700-2400 Grid 402 388
8/175 Gun Btry 0800-2400 FB 714, 720, 722, 806
Arty Bd 0-01-2400 _rid 512 330
E-13
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FIRING ORDER NR.

297

For Monday 23 Jun 75, EAST RANGE 18 Jun 75

- i (o 00 Bt PR PV M T W W o o e e e 1k A o i ok PP S Py i . o Y Y P Y b e St

Range

TF Complex I

Problem Time

SMALL ARMS FIRING

Weapon and

G031lsg 1220-
1640

GDO2TA 1220~
1640

ATO7DB/ 0730-
AT230P 1640

Spe 0800~
2400

Unit Period Ammunition
100th 8 & § 0730-1430 M1A
ARTILLERY FIRING
Weapon and GP
FPiring Pts. 0OPs Ammunition Area
Gunnerxrv
510 Arbuckle Hill 105H VT HC SAA
WP
313E 408E, 408, 155H VT HC WP SAM
408w
TAD
497E, 4088 408 155H NAA
SAA
58786 34642 TNT NAM
59470 34533 SAR
50895 33403
60259 33192
59407 33573
59196 33B55
60964 33282
61537 33277
61933 33918
62144 33576
62626 33504
62976 33577
63712 33199
64206 33238
€4438 33552
61760 46455
61500 45900
62945 45875
63260 46075
1/30
347 407 B"H VT BCA

E - 14




FIRING ORDER NR. 298

For Tuesday 24 Jun 75, WEST RANGE

Range

MB 1 Rifle & Pistol
MB 2 Pistol

Jones Ridge RR
Falcon Range

SMALL ARMS FIRING

Unit Period

4/31 1200-1800
USMCR 0730-16830
USMCR 0730-1630
AF 080N=-1700

18 Jun 75

Wearon and
Ammunition
T.62mm & 45 P
45 P

M1l4, Mlé6
Inert Bombs

ARTILLERY FIRING

Weapon and Gp
Problem Time Firing Pts. OPg Ammunition Area
Gunnexy

; G002TC  0710-1130 116N 1225, 17 155H VT HC WP ARA
7/CAD
. TRO2FZ  0730- 941%, 909, 411395 155§ VT HC WP BBA
‘ 2400 914+, 919, 437344 *ILLUM WMHA
: 920%*, 922, 4334 to +Direct Fire cCca
i 923%, 930, 4335
, 6505, FEB10-
g (3783 3388)
: 153E, FEB 32- 105H VT HC WP
! (3731 4n46)
’ 4149 3564 TN SMA
i III CA
g Spe 1800~ 36285 33826 170N, 171, 8"H VT HES cecha
: 2400 35809 35729 175, 177
! 35780 34871
; Spc 0001- 32334 35814* 170N, 171 8"H VT HES QCA
: 2400 32729 36427 175, 177 *TCM
! 32881 36929
|
| FAS Bde
; Spc 0730- 22BE 126 105H AGA
i 1630 116N 155H & 8"H ARA

g

E-15
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FIRING ORDER NR.

298 (Continued)

For Tuesday 24 Jun 75, WEST RANGE 18 Jun 75

Iy o g . . P P P . e . P e ot o o Y A S . 7S Y B o M B St S 2 Y T2 Y T o o e g e e e

ARTILLERY FIRING

8/175 Weapon and GP
Problem Time Piring Pts. TPs Ammunition Area
Spc 0001- 712W Kerr Hill 1756G QCA
2400 808, 810 balv Hill
1/30
Spc 0001~ 284, 288 Indian Hill B8"H VT AGA
2400 Apache R
Artv Bd
Spc 0730- €64, 604 126 105H WMHA
1800 701 155H M1l09al BBA
803 175G CCA
706, 643 8"H RCA
2/37th
Spc 0600-1800 289 Indian Hil1l 155H AGA

Apache Ridge

AIRLIFT INTC FP 228E

NONFIRING ACTIVITIES

T/CAD (TRO2FZ) 1430 Fp 922, 920
0001-2400 402 388

TAD (AS32EF) 0730-1640 Sta 28, 29, 30 & 89; JRA 3; Mission
Ridge; & Barbwire Hill

" (AS32DB) 0730-1640 Sta Flagq, 37, 30; Grids 591512,
591404, 584415, 520408, 525395,
507395, 483415, 480410, 443413,
414409, Zoom Pratt Hill

" (ANGOAR) 1420-2330 Land Navigation, Ketch Lake to
South Boundary

FAS BDE 0800-1630 FP 261, 265, 262, Grid 520340

" 1900~2400 FP 215, 249 FTX

Arty Bd 0001-2400 Grid 512330

E-16
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FIRING ORDER NR.

299

For Tuesday 24 Jun 75, EAST RANGE 18 Jun 75

St e T W TN M il M Ml e o oy e S U - o e o g o Y A o ey o e oy Yy B A S D e e ot

Range

TF Complex I

Problem Time

SMALL ARMS FIRING

Weapon and

GO31sJ

wco2up

Spc

Spc

0710~
1130

0730~
1640

0001~
2400

iao0~
2400

Unit Period Ammunition
3/9 0630-1700 M1l6
ARTILLERY FIRING
Weapon and GP
Firing Pts. OPs Ammunition Area
Gunnery
510 Arbuckle Hill 105H VT HC SARA
WP
WD
362 402 8"y VT BCA
1/30
347 407 8"H VT BCA
IIX CA
58538 34033 400E 8"H VT HES SAA
58320 35156 407E
57992 35716 BRC

Potato Hill

E-17
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GLOSSARY
'A' Weighting:  An electronic filtering network employed in sound level meters
to reduce the effect of very low and very high frequency sound on the meter
so that its indication is more closely correlated with human response to
sound,

Composite Noise Rating (CNR):  An estimate of community response to noise

in a specified area based upon estimates of correspanding sound source
intensities, incidence rates, and appropriate adjustments for time of day,
season of year, and expecied community sensitivity to noise.

Day Night Average Sound Level (Ldn): The energy equivalent average sound

level for a 24 hour peried calculuted after compensating for the increased

hurman sensitivity to environmental naoise during the nighttime by adding

10 decibels to measured nighttime (2200 - 0700 hours) sound levels.
Decibel (dB): in acoustics, the unit for describing the intensity of a sound.

{t is one tenth of a Bel, the unit correspoending to the logarithm

{base ten) of a sound's intensity relative ta that of the minimum audible sound.

Energy Equivalent Average Sound Level (L eq)= The sound leve| corresponding
to the average sound energy during a specified period of time. Its calculation
involves the conversion of decibels {(a logarithmic quantity) to corresponding
intensities (a linear quantity), performing the averaging, and finally ehanging
the average back to decibels.

Noise: An undesirable sound, either unwanted or detrimental to human hearing

or activity.

GLOSSARY - |




Percentile Sound Level (l.m, Lsge etc.): The sound leve| exceeded a specified

percentage of the time during a rmeasurement period ,
Sound: In air, any pattern of air particle oscillation which propagates through
the atmosphere.

Sound Level {dBA, etc.): A measurement of sound amplitude, expressed in

decibels, obtained with a standard sound Jevel meter employing 'A', B,
ar 'C' frequency weighting (ANS| Sl.4 - 197) for attenvating part of the
I sound spectrum. If the frequency weighting employed is not indicated,

'A' weighting is implied.

e £ RS T 1 e e
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