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FOREWORD

This research was conducted for the Directorate of Military Construction, Office
of the Chief of Engineers, under Project 4A 162121 A8%, “Environmental Quality for
Army Construction.” Task 06, “Noise Pollution Control.” Work Unit 001, *'Predic-

tion and Reduction of the Noise Impact Within and Adgscent to Army Facilities.™
Frank Beck was OCE Technical Monitor.

Dr. L. K. Shaffer is Director of CERL.
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USER MANUAL FOR THE ACQUISITION
AND EVALUATION OF OPERATIONAL
BLAST NOISE DATA

1 BACKGROUND

Notse as it impacts on man is increasingly recog-
nized as a major source of annovance. Currently,
work is underway internationally to assess the effects
of noe on man and to discover the means to elimi-
nate and attenuate noise. For many years, desirable
levels of notse in offices and commercial establish-
menis have been known, and recently standands
have been established to protect workers in indus-
trial areas. Current studies of the effects of notse
clearly show that people repeatedly exposed o high
noise levels exhibit increased irvitability and dis-
comfort, severe nervous fension, loss of abilily 1o
concentrate, impaired aptitude to perform even
simple tasks, and loss of sleep.?

Onee built, military facilities flourish and atiract
people who build homes nearby and later complain
about the noise. Experience shows that complaints
and legal damage suits relating (o noise do exist and
that at some bases this results in the reduetion of
training programs because of the noise they produce.

Prediction methodology, when coupled with land-
use maps, identifies present and future areas of in-
compatible land-use pertaining to noise sensitivity.
Given the operations, types of weapons and their

charges and locations, and frequency and time of

operations, this methodology predicts population re-
actions in the environs of a base. The percentage of
people annoyed, the percentage willing 1o take group
or legal action, and the percentage reduction in
property values all as a function of the afftuence of
the neighborhood can also be predicted. Changes in
operations and different weapons and locations are
reflected m altered impact predictions for the basc
environs. The prediction methodology has been
computerized to facilitate generation of noise predic-

The result of prediction methodology is equal
noisiness contours. These contours can be drawn to a

I 0 Shulee, Mooe Asyessmvent Guidelines Techmicad Back-
grwnad, Heport No. TE/NA 172 (Department of Housing and
Lirban Pevelopment, 19720, pp Hi-H7.
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distance scale compatible with a map of the base and
its surroundings and can be used as an overlay to
graphically show the noise impact of base
operations.

Figure | depicts the boundary of a military base.
Also superimposed on this figure are generalized
land-use areas (describing zomes as related to
activities performed with regard to noise sensitivity)
and. as Iisted in Table |. NEF equal annoyance
contours. This overlay process identifies areas of
mcompaltible land use. Figure 2 graphically displays
for this example the arcas of land which are thuos
incompatible.

Tabde |
“oine Exposure Forecasi Katings for ¥ arioes
Land- L e Descripiar
NEF Land: Use Descripton
Beliw M) i Class A Lone
IR ﬂ_k:::\ Clasy H Zone

]
Aboe 41 ;ﬁs Clinss © Zone
2 PURPOSE

This report presents the means for base facility
engineering personnel 1o gather necessary opera-
tional information in a suitable format so that it can
be readily kevpunched and a computer prediction
made of the notse impact resulting from blast opera-
tions. In addition, the typical and generally accepted
means for evaluation of noise impact contours,
including the explanation of a generalized land-use
map. are descnibed.

3 SCOPE

This preliminary report presents  information
necessary for gathering operational data for the pre-
diction of noise impact of artillery, demaolition, and
other blast operations and for evaluating the resuli-
ing noise impact contours thus produced. Contours
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Figure 1, Military base goneralized present or predicted land-use map with NEF contours,



Figure 2. Military base areas with incompatible land use.



will b generated minadly o the LS. Arnne Con-
strutn Engineering Heseareh Labormory, A TTN;
Aconstivy Secrivn. HBos 0K, Champargn. Hlinois
LR

4 APPROACH

Data = gatheral by msing existing sobrees ol

m et bon such s base commander, base Tncilities
engineer, divector ol post trining, o omap ol the
Bsc, e base pubshivan (0 0se ol Metrie Gl
Conmlinnes ol Conteol Points, Referenee Paints,
Stavton Moarkers,  Frring Pomits,  Dupgonts . and
largets ) or a  devhmeal  mamual P Artillery
Ammsndon TMYLUEHNY, Ranee Safety Canls
aml Hange Comtrol Loes).

R dana thar has been gathered from the above
somrees st be comverted o o lorm suitable for
stbmisaion o a0 computer. The o process of
completing data shevis s deseribed wloch puts the
rae ilata anto an casily kevpunched form. Onee the
data sheets have been mferpreted by compuler,
cgual  annovance comtours,  the end  result ol
compuier calculations. have 1o be evaluated lor the
base. Tepical and pencrally accepted  mwcans of
vealuation are thus |m:\|:nh:|l.

5 DISCUSSION

Fov predict annovance levels, a series ol caloula-
s st e made by computer. Appendix A
proeswrils gaudelmes bor compiletion of two types of
it sheeis, One ol these is the Target Data Sheet
which will be examined first because 0 s the easier
o comicie,

Pl Targer Thani Sheet segquires information con-
cerming e locaton of targets on the military base.
When the total number of targets s hess than 25, the
wleniification mamber lor cach target s entencd on
the Target Data Sheet. However. when the number
ol fargeis cxcowds 25, they are groaped into targel
s o wssagmed o omig e nusiber. This grouping
el brgets greatly reduees the work peeessary o 1l
ot g barget Phtne Sheet, without any Joss ol
IR A whin llﬂi...'r"ﬂ‘ll:l.'l.

e Firme Poun Data Sheet, thoogh more didli-
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cult to complete. provides more informarion: abou
Vvt poient bowations anid their assoented  fargets,
weitpon bypres. number of ronnds, and rype ol
anmunition, dnformation on courdinates, weagon
Iypes, chiarge range, and target wentilication s most
canily obaingd from the Range Sateiy Cand, Oiher
sotrees ail inlormation include a map of the base aml
the Table of Metric Grd Coondinates. When com-
pletimg the number of rounds for day and nighi.
howeser, the Hange Conteol Log v the source ol
information casiest to use. Charge range, projeciile
Mg, and height above or depth below ground all
reguite consultation of the weapon type in order w
jroceei

The attachment sheet, in Appendia A, supplic
mlormation showt artillery. ammunition. operation
and mversion conditions, the base, and the person
Fillimg i the data sheets. Along with the requested
fformation, the base s to forwared two maps fo the
USs  Army Construction  Engineering Rescorch
Laboratory, ATTN: Acoustics Section, Box 4005,
Champaign. Nlinois 61820 The firstof the two maps
i be lewarded s a Reservation Base and Plan Map.
This map shows the entire military facility with some
surrounding arcas. The second map to be sent will
show areas adjacent 1o the military facility within a
10 po 15 mnile radios, 1o will be determined at the time
ul vontour plotting i1 noise conditions warrant (he
pencration aof a set of contours to the seale of the
adjacent area (10-15 mile radius) map, Al maps will
be returmed unharmed with the contour overlays,

The compuier confouring program  accepts
coordinates lor firing and targel points in meters
(preterredd or feet, Degrees. minuites, and seconds
could pissibly be wsed on special request. Standard
metric eonrdinates are the best choiee. The contours,
e penerited, can be plotred o either meters or
lieet amd drawn to the seale of the community map.
Special tems such as “blow-ups™ of a portion of the
oonlours are ale possible such a8 in cantonment
AN,

Bused on fiong and forgel point conrdinates,
which muy be positive and negative, the computer
chsoses cero covrdinte o be the center ol the sonree
and prins the coordinates of this souree and locates
oo the resulting contours

Annes Al summarizes instroctions for com-



pleting both the Target and Firning Point Data Sheets
which are explained in detail in Appendix A. The
annex provides concise directions without lengthy
eaplanations or examples. Numerous references,
however, are made to the examples in Appendix A.
Annex A2 ofters several examples which show how 1o
complete both the Target Data Sheet and the Firing
Point Dita Sheet.

Appendix B includes a detailed description on

15

interpretation of contours and n section dealing with
noive mitigation technigues.

Appendix C presents guidelines for the submis-
sion of data.

Telephone and letter questions are expected
during the implementation of this preliminary data
gathering and analysss operation and should be
addressed 10 CERL.



APPENDIX A:

COMPLETING DATA SHEETS

1 TARGET DATA SHEET

Column 1, End of Target Dala Flag. T hiscolumn
will be discussed a1 the end ol this section after all
iems have been completed on the Targel Data
Shwect.

Columns 2-5, Targel Identification. When  the
todal mumber of targets s less than 25, the Mentifica:
tiwn number for ¢ach target s enlered onto fhe
Targer Data Sheet, However, when the number of
Barpets exceeds 25, they are grouped into target arcas
and each target area i assigned a unique number,
Figure Al compares a base with a small number of
targers and Figure A2 compares a base with a large
number of targets.

Liess Than 25 Targers. With this small numiber,
the target wentification number s copied direetly
From o magp of the area or from the Table of Metric
Gind Coordinates from the sone considered  and
enfered into Columns 2-5. Figure A3 illustrates a
map with cight targets and one firing poimt. Figure
Ad shows what the Targel Data Sheel should look
like when all the target identification numbers are
copied from Figure Ad onto the Target Data Sheet.

Muore Than 25 Turpers. With a large number ol
avgers, cireles are dreawn (o group the arger points
into clusters, This procedure involves drawing a %,
1, ve 14 kilometer-radius circle around most of the
et in g target area that are clustered together.
Miturally, & 1Y kilometer cirehe mukes identification
vasiest, bul there is one pitfall,

I o mapr population cenfer (ciy, lown. or
village) or base housing (Bachelor Enlisted Chrarters,
Huchelor Officers Quarters or Family Hoosme) s
neiar, the radius of a circle must nol exceed % of the
distance betwoen the population area and the cenier
of the ¢irele. More cireles of a smaller radius are o
e chrasw n fnstemd of just one, TV Kilomewr cirele. A
number less than 100 s arbirrarily assigoed o coch
group. Fhis entification number must be unigue
since it will be wsed later 1o wentify o particular

e,

Fignre AS illustirates the groupang of target points
when they are close (0 @ housing secton. Mote 1
P cireles. each ol 1T Kilomieter rudins, are drawn. In
Figure Aty the Tower grouping of targets s near the
howsing arca so several circles are drawn. The upper
arcle i Figure At was tstally rensonved from any
pepulation center amd was drawn 1o e largest size
possible,

In Fignre A7 the idemtitication column for the
Target Data Sheet has been completed for Figure
A5 o Ab Gireat care must be exervised 1o make
certan that only wne target corresponds (o a given
target dentilication number,

Columns 7-12, X Coordinate.
Columns 13-18, ¥ Coordinate.

Targers Nt Growped.  Thix  information s
ubtaiged cither from o map or from the Table of
Metre Grad Coordimates. Enter the X coordinate in
columns 7-12 and the Y coordinale in columns
131K,

L The muagp is ¢asiest fo use i one is familiar with
ihe arca. Coordinates are given 1o the nearest 100
meier,

Example: Consuli Figure AR (o read the X and Y
vcoordinates ol target point 747, 11 can be seen that
the X coordinate of 747 5 between 25 and 26,
Twenty-five and 26 are the large numbens running
from lett w right found at the bottom and in the
bocdy of the map. Notice Irom the cireled X and Y
coordinates at the lower Iefi-hand commer of the
example that the large numbers are in unils of 1000
meiers,

From estimation or by using o plastic grid overlay
calibrated to the map scale. read a digit for the 100's
place as in Figure A9. This digit is 5 since point 747
is Mg o the way avross the grid, In this case the X
coordinate entered in the Targer Data Sheet s
25300,

Fhe ¥ coordinate s read similarly, Notice thar
the point 747 is between the Y coonlinates ol 35 and
M. By estimation or measurement the next digit is 9
sinee the point i %, of the way up the grd as shown
i Figure AID. The Y coordinae entered i the
Farget Dura Sheet s 35K The Targer Data Sheer
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filled out as read from the map is indicated in
Figure AlL

2. The Table of Metric Grid Coordinates is used
il one is unfamiliar with the location of the targer.
Values in this list are stated to the nearest meter and
no munding is required. When reading from (he
Table of Metric Gnd Coordinates shown in Tahle
AL, the first 5 digits correspond to the Y coordinate.
Fhe Target Data Sheet is completed in Figure A2
from the Table of Metrie Grid Coordinates.

Table Al
Tabie of Metric Grid Conrdinsies

Teion  Uirlsl reference Al Lecstion  [Descripiion

Ty
45 M5 POA Yellow car bady
T iy POA  Dirange car bisly
147 ER) POA  Orange cur body
T4 4.1 MOA  White car baody
T4 440 POA  Wellow car iy

Tarpers Grouped. After the targets have been
grouped and circles drawn, the coordinates are read
directly from the map. The location of the larget
arca is the center of the circle. A review of map
reading was discussed in the cxample under sub-
section one and illustrated in Figures AR, AY, and
Al Figure ALY s an example of how to read
conrdinates from a map with 1 kilometer cireles, The
X and Y coordinates are completed in the Target
Data Sheet in Figure Al4.

Column 1, End of Target Data Flag. Afier filling
out the Target Data Shects for all the targets, place
an asterisk in Column | of the last entry on the
Farget Dawa Sheet, This tells the computer that
there are no more Target Data entries to follow,
Figure AIS shows o Target Duta Sheet with an
asterisk alier the final entry.

2 FIRING POINT DATA SHEET

When completing this form, one sheet s used for
cach Firing Point. The Firing Point Data Sheet is to
be completed in pencil because some decisions have
to-be made which necessitate erasing, Work can be
made casier if the Range Safety Cards are arranged
in chronological and numerical order. Figure Al6 is
an illustration of a Firing Point Data Sheet with the
columns labelled.

Column 1, End of Source Data Flag. This col-
umn will be discussed at the end of this section after
all iems have been completed on the Firing Poin
Data Sheet,

The Box Above:

Columns 2-5, Firing Point Identification. To be-
gin, the identification number of firing points is read
directly from the Range Safety Card or from the
Range Control Log. Unlike target points, firing
points are not grouped into cireles, However, il a
firtng point has a direction letter following the
identification number, this letier is eniered inio the
box above Column 6.

Demeolifion sites are nol usually numbered on the
map, so one must create an unused number and
assign it to demolition sites in order o avoid con-
fusion. As an example, Figure AI7 shows several
demulition sites, These have been arbitrarily labelled
with unused numbers,

The Box Above:
Columns 7-12, X Coordinate.

Columns 13-18, Y Coordinate. Information for
these columns is obtamed [rom the Range Safety
Card, Map. or from the Table of Meric Grid
Coordinates.

Ranpe Sagery Card. OF the three references cnted
above, this card is the easiest to read and therefore
should be used if possible. Referring 1o Figure AlS,
the first 4-digit number after “firing point™ (5064 in
this case) is used as the X-coordinate. Add a zero lo
the end so the number becomes 50640, Enter this
Siligit number in Columns 7-12, In like fashion lor
the Y-coordinate, the second 4-digit number afier
“firing point” (3771 in this casel becomes 37710
after adding a zero and is written in the Firing Point
Varget Sheet. Figure A9 shows how these mo
ooordinate fiekds should look when completed.

Muap. Coordinates may be read from the map il
desired or if the Range Safety Card is incomplete,
An example of how to read o location from a map
was given in the previous section and in Figures AN,
A%, and A10. For Finng Point 115, considered here
in Figure A20, the X and Y coordinates are read
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Figure AL2. Turget Data Shoet o

il cuntaining cosrdinates

Figure All. Turget Data She
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RANGE SAFETY CARD

UNIT/STR: ATC DATE-TIME GP. 0830-1630 Fri 13 Apr 73
FIRING POINT. 115 | (5064 3771) AREA.__ JRA SMA JRA
e 8"H AMMUNITION._ SH HE MS7 FZM557 M564 M520

TYPE OF FIRE. High & Low Angle

DIRECTION LIMITS: ([Ref GN): LEFT 4920 MILS, RIGHT 5100 MILS
LOW ANGLE PD MINIMUM RANGE 1800 METERS, MINIMUM CHARGE—L
FUZE TI, VT & HI ANGLE MINIMUM RANGE__2100 METERS, MINIMUM CHARGE__1
MAXIMUM RANGE TO IMPACT 3300 METERS, MAXIMUM CHARGE S
SPECIAL INSTRUCTIONS: Apply +55 seconds to Time of Flight corresponding to

Range 150 to establish Minimum Time for Fuze VT.

See reverse side for special instructions os oppropriate to authorized weapons, fuzes, and projectiles.

Figure AlS, Range Safety Card for firing point 115,
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Figure AlY. Firing Point Data Sheei conlaining coordinates.
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Figure A20. Coordinates read from a map.

frum the map and enlered in the approprisie
columns. Figure A2l shows how this is accomplished
when reading coordinates from a map.

Tuble of Metne Grid Coordinmates. I desired,
coordinates may be found i this table but they have
t be rounded 1o the nearest meter in order to be
consistent with the dain sheet. From Table A2 the
X-coordinate for Firing Point 115 is 5506468,
Round this number to 550649 and cnter the last 5
digits (50649) into the Firing Point Data Sheet. The
completed Firing Point Data Sheet entry is shown in
Figure A22 for both the X and Y coordinates.

Table A2
Table of Meirke Gorid  sordinaies

Arhmmuth | mils
Sealinn i owrdinate Alitude  meten
Frii GEEmT N RWTTI D LS
P B LI A L
Pl 155w A a.r"_l__'f__h_ Wi
FPIISN 15500222 -R37 K11 ok
FP1ISS PEL L I R e L]

In some cases it is necessary to use all six digits
because the base is on a division of major zones.
That is, if the X coordinate of one firing point is
590747, and another firing point is 600747, then all
six digits are used.

Columns 19-20, Weapon Type. Once the weapon
type is known, a code is entered in these columns. To
find the weapon type, the Range Satety Card s used.
As ecan be seen Trom Figure A23. the weapon type lor
Firing Point 115 is an 8 inch H. The weapon should
be double-checked with the Range Control Log to
minimize any error since one firing point can have
two types of weapons on any one day.

Afier the weapon is known, comsuli Table Al
below and enter the | or 2-digit code in Columns
19-20. Note: If the weapon is not listed in Table A3,
assign the nexl code number (5, 6. 7, 8, or 9) to the
weapon and include this information on the attach-
ment sheet explainad at the end of this chapier (see
Figure A33). Figure A24 shows how 1o enter the
codes mto the Firing Point Data Sheet.
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UNIT/STR. ATC

RANGE SAFETY CARD

WEAPON 87l

FIRING POINT. 115 (5064 3771) ARea.  JRA SMA JRA

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS, (Ref GNJi LEFT 4320 MILS, RIGHT 5100 MILS
1800

LOW ANGLE PD MINIMUM RANGE

FUZE TI, VT & HI ANGLE MINIMUM RANGE 2100

MAXIMUM RANGE TO IMPACT

METERS, MINIMUM CHARGE_L

METERS, MINIMUM CHARGE_ L

5500

METERS, MAXIMUM CHARGE >

SPECIAL INSTRUCTIONS: Apply +5.5 seconds 1o Time of Flight corresponding to

Range— 1500

to establish Minimum Time for Fuze VT,

See reverss side for speciol instructions os oppropriote to outhorized weapons, fuzes, ond projectiles,

Figure A23. Range Safety Card for firing point 115,
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Tabie AY
Weapan Codes
Weapon Code
ViEvmm H |
i535mm H 2
Bin H 1
1 " omm 4
5
L
L]
g

Sennld Chuarge | N 00, 2500 The
B Chunrge 'TNT O T0-S00 s b

Charge Range:
Columns 29-30. Minimum Charge.

Columns 31-32, Maximum Charge. Consult Col-
umrs 149-200 a0 (he Fiving Point Data Sheel;

a. ¥ the weapon type code in Columns 19-20 was
1-9 follow cither part 1 or 2 below.

b. I the weapom ype in Columns 19-20 was 10,
follow part 3 below

oo I the weapon type in Columns 1920 was 11,
lollow part 4 below,

L Mo ENT Weapons (Codes 1-4) Range Sajety
Cunl Reler 1o the Range Safety Card and enter the
l-digh  pumber after “Minimom Charge™
Columns 293 and the number after “Maximum
Charge™" in Columns 11-32,

It Figure A25 the Minimum Charge is 1, which is
ertered n Colimns 29-30 in the Firing Point Data
Shevt, From Figure A25 the Moaximum Charge is 5,
which goes in Columns 31-32. The completed Firing
Poim Data Sheet for this example is displayved in
Figure A26.

2 Non-TNT Weapons  (Code  I4)  Charge
Koown I the Range Safiery Card is incomplete or if
the typical charge s known, put zeros in Columns
29-30 ol enter the charge in Columns 31-32, Figure
A27 shows the Finng Point Data Sheet when the
typical charge is known to be 5,

3 Small Charge TNT (Code 10). For a small
charge of TNT (0.25-9%0 Ibs). put zeros in Columns
29.30 and consult Table A4 below 1o Gl in Columns
31-32, Figure A28 shows the completed Firing Point
Data Sheet for a 10 Ib charge.

Table Ad
Marimum Charge Codes for o Small Charge of TNT

Wielght of TNT ths Manimum Charge Code

025

| AK

5.0
(A 1]
b 3.4m)
25,00
LN
Nk 1
BT
LAY [ 4]

4. Large Charge TNT (Code 11). For a large
chorge of TNT (110-500 Ibsi place weros in Columns
2030 ol consali Table AS below 1o (1l in Columns
JE-32 a5 shown in Figure A29 for o 200 b charge.

-

B =

Tahbe A%
Marlmus Charpe Codes bor 2 Large Charge ol TNT

Weight of TSNT liw Mavimn Chargpe (asde
L ]
|40 2
171 L]
MMl 4
LET 3
N0 "
i -
T i =
241 iy
L 1] LI

Note! The remuiiming colomm on the Foing Poim Ueis Shee
s be completed i pencil Gnce some od juslmienis may
have fin he made wlier heginning,

Columns 21-24, Number ol Rounds Per Day.

Columns 25-28, Number ol Rounds Per Nighl.
By definition. day occurs between 0700 and 2200
hours while night is between XN and 0700 hours.
The Range Control Log along with the Range Safety
Card are the main sources of information for (his
subseetion,

From the Range Control Log in Figure A30 under
“Actual Time (In/Out)” it can be seen that this
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RANGE SAFETY CARD

UNIT /STR. ATC DATE-TIME GP 0830-1630 Fri 13 Apr 73
WEAPON 8"l AMMUNITION.__SH HE M57 FZM557 M564 M520

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS. [Ref GN). LEFT— 4920 MILS, RIGHT 3100 MILS
LOW ANGLE PD MINIMUM RANGE 1800 METERS, | MINIMUM CHARGE-L.

FUZE TI, VT & HI ANGLE MINIMUM RANGE___ 2100 METERS, | MINIMUM CHARGE_L

MAXIMUM RANGE TO IMPACT 3300 METERS, | MAXIMUM CHARGE ==

SPECIAL INSTRUCTIONS: Apply +5.5 seconds ro Time of Fight correspanding to

Range- 1500 te establish Minimum Time for Fuze VT

See reverse side for speciol instructions os oppropriate to authorized weapons, fuzes, and projectiles.

Figure A25, llange Safety Card indicating charge eange.
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Figure A26. Firing Point [rata Sheet containing charge range for non-TNT wespons.
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Figure A29. Firing Point Data Sheet containing eharge range for a large eharge of TNT.

NOTE: The remaining tolumns on Lhe Firing Paint Data Sheel must he completed in pencil sinee
some adjustments may bave Lo be made after beginning.

43



RANGE |FIRING nﬂumhni RANGE CONTROL LOG DATE RANGE
west | /13 - 2 Moy 73

SCHEDULLD OFR B PHONE ACTUALT LBl Juimne e |ROUNDS
Ti ING P T/GR i UAL IME L SED LIFTED 'ﬂm
PROBLEM UNIT _T'_‘__% FIRING POINT/GRID LOCATION 0ic - TR TR T PERSONS| FIRED
er
CED 742 |3/18  jeseo|aco| 7 Fisdden | Sisney 0500|1300 5% w0 [8°H

- -I

Figure A30, Range Cantral Lag.



column gives the time duration during which fire
occurred. Find the correct row under “Firing Poimt
Grid™ in the Range Control Log for the firing point
under consideration and use these directions:

a. If fire occurred cntirely during the day
(O07T0G-2200 howrs) proceed to 1 bebow.

b. If fire occurred entirely during the night
(22000700 hours) choose option 2 below.

o 1T fire overlapped between day and night or
night and day, proceed 1o 3 below.

{. Fire Ocewrring Entirely During Day, 11 no over.
lapping occurred between day and night, simply
enter the number of rounds fired from the Range
Control Log in Columns 21-24. Place zeros in
Columns 25-28 since no fire occurred during the
night. An example of a typical Range Control Log is
shown in Figure A3l indicating the firing point,
actual time finng occurred, and rounds fired. Figure
AJ2 shows the completed Firing Point Data Sheet.

2 Fire Occurring Entirely During Nighe. 1f no
overlapping occurred beiween night and day, enter
the number of rounds fired from the Range Control
Log in Columns 25-28. Place zeros in Columns 21-24
since no fire occurred during the day. Figure A1)
shows a Range Contral Log for fire entirely during
the night. Figure AM is an example of the completed
Firing Poimt Data Sheet.

A Fire Overlapping Berween Day and Nighe,
Computation i required 1F firing is continuous
between day and night. This allows one (o split the
total rounds fired proportionately between the hours
of firing that occurred during the day and night.
When the total number of rounds is divided, the
number of rounds per day is entered in Columns
21-24 and the number per night in Columns 25-28 of
the Firing Point Data Sheel. Note that the numbers
in Columns 21-24 and those in Columns 25-28
should add 10 equal the twial rounds fired as
originally read from the Range Control Log.

From the Range Control Log in Figure AJS it &
seen that the “Actual Twne™ is split between day and
night. When this occurs, the following sfeps are
adhered to:

I. Find the number of hours during the day
(07002200 hours) that liring occurs. Round this
number to the nearest % hour il necessary.

Example:

Actual Time
In 7/ Owm
0500 1100

1100 howrs - 0700 istart of day) =
4 hours of firing during the
day

2. Find the number of hours in the night
(2200-0700) that firing oceurs. Round this number
1o the nearest % hour il necessary,

Example:

Actual Time 0700 (start of day) - 0500 hours =
In / Ow 2 hours of firing during the
0500 1100 night

3. Total the number of hours in which firing
occurred during the day and might from above.

Example:
4 hours (day) + 2 hours (night) =6 hours (total)

4. Make fractions for day and might hours. To do
this for the day, make a fraction of the number of
hours in the day that firing occurs over (he tolal
hours (i.c.) Part 1/Part 3 from above. Similarly, for
the night hours, make a fraction of the number of
hours in the night that firing occurs over (he total
hours, i.c. Part 2/Part 3 from above.

Example:

4 hours (day) 2 ;
E Teouers (stah = 3 iday fraction)

3. Muluply the day fraction times the total
number of rounds fired from the Range Control Log,
round 1o a whole number and enter in Columns
21-24 of the Firing Point Data Sheet. Multiply the
night fraction times the number of rounds fired,
rognd o a whole number and enter in Columns
25-28 as shown in Figure AJb,
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RANGE |FIRING muxanﬂi RANGE CONTROL LOG | pare |ranee
Novth | 32 |2 Moy 73
PROBLEM | UNIT ili:faﬁif FIRING POINT/GRID gf_f,::TLTE olc “f:‘-‘“;:‘ T':‘:"EEE :E:;:EEE PEnSONS| £ IRED | WEAPON
spc 218 |Rew|Mo| 721 e fm  |Carwn  /300[1%30] 50 |49 |708
SPC_ |2/18 |umjo| 721 N iams | Grsey. 230 (0250 4% |76 |/05"
SPC 2/18 mllw 72 wpins Heson  DWOO |1000 7« 183 | 8
sPe 2/1% facolordo] TR R - o, [oooloiool 1o |94 (108
- = 1 )

Figure A1, Range Control Log for fire occurring entirely during the day,
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Figure A32. Firing Point Data Sheet for fire oecurring entirely during the day.
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RANGE FIMH% ORDER NR| RANGE CONTROL LOG DATE RANGE
= - LT SV PR
SCHEDULED P HONE u
PROBLEM | UNIT | _TIME__|FIRING POINT/GRID ” ::;:o” oiC "f:”“;:E aroseD {_LEIES Jpemsows| FieD | WEAPON
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Figure A33. Runge Control Log for fire oecurring entirely during the night,
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Figure AM4. Firing Point Data Sheet for fire occurring entirely during the night.
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Figure A35. Hange Control Log [or fire overlspping between day and night
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Figure A6, Firing Point Data Sheet indicating overlapping fire,
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Example:

5
;lliu_v fraction) % 83 rounds = 56,00 = 57 rounds
' per day

: imight fraction) = 85 roands = 28, 13 = 28
L rownds
per might
T check the arithmetic, 57 rounds per day + 28
rounds per night = 83 nal rounds.

Columns 33-35, Targel |dentification. Three
cases will be examuned 1o complete the Targel
ldentitication Columns. Case a. is the simplest of the
threc and 5 wsed when the rargets are nol grouped.
IF the targets are grouped. coses b, and ¢. are (o be
expmined, Case b. describes the procedure (o
interpret. “'Direction Limits™ and “Range Limits™
from the Range Salety Card. Case ¢. v more com-
plex and describes how to divide the number of
rounds per day and night based upon the ratio of
included  areas between twa targel groups when
neCessary.

ae Largers Not Growped. When o small number
ol targets dless than 25} s otilized on o base, (he
targed for each firing point is usually known, 11 it is
not known, a form such as the "Firing Gun Sheet™
may have to be used. IT the target for each firing
point still cannot be found. use the method
described in b below, See Figure AJ7 for an
example of a complered Firing Point Data Sheet.

b Targers Grouped Gsimple cased, When 1argets
have been grouped into circles. the following method
will be observed. To complete these columns the
Hange Salety Card and map must be used. One
reads from the Range Safetv Card. the “Direction
Limits™ (both left and night), the “Low Angle Point
Detonating Minimum Range,” and the “Maximum
Range to Impact.” A Range Safety Card is shown in
Figure AR with these stems marked. The infor-
mation realized from the Range Salely Cand b
phted on the map with the assistance of a
protractor calibrated in mils and a scale calibrated
to the map scale.

Figure A3 shows Finng Point 115 over which a
protractor has been placed. It can be seen that with

a2

the kel and nght direction lmits ar 4920 and 3100
mils respectively, a “pie slice™ cuts through Target
Group B. The mimimum and maximum ranges
further establish that Target Group 8 is the target
for Firing Point 115.

The procedure for slentifying the target for
Finng Point 115 is as follows. Lay a protracior cali-
brated in mils over the firing point. Approximare the
direction limits (lefi and rnight) on the map (4920 and
S100 mils in this case). Remove the protractor and
use 3 straight edge to lightly draw two lines from the
firing point to the 4920 mark and from the firing
poant 1o 310 as i shown in Figure A40. Next use a
rule or similar device calibrated w the map (a
measuring device can be constructed from the scale
ai the bottom of the map). Lay the scale along either
line previously drawn by placing the 0 end over the
firing point. Make marks on the map when 1800 and
IS meters occur as is shown in Figure A41.

Remove all protractors and scales from the map
and imspect the truncated “pie shice™ to see if the
tnrget group les within the minimum and maximum
range {see Figure A42), Wall (or a greater portion) of
a target group s within the truncated pic slice,”
enter the identilication number of the largel group
in Columns 33-M as shown in Figure A43, 1If the
truncated “pic slice” overlaps two targel areas
{one-hall of the “slice’” in one arca and one-half in
the other) more wirk s reguired.

. Targets Grouped (complex case). This case is
used when two or more targel groups are included
within a truncated “pie slice.” Figure A44 shows the
Range Safety Card for Firing Poini 7 with direction
fimits and ranges marked. Figure A4S is a map of
the finng area of Finng Point 7 with a protractor
overlay. Referring to Figure Adb, all necessary infor-
mation has been marked on the map. As can be
readily seen from the shading, Targel Group B lies
within one half of the truncated “pie slice” and
Target Group 9 lies in the other half. The Range
Control Log in Figure A47 has been provided for
reference,

When target groups are divided in this way. aew
lines must be created on the Firing Point Data Sheet.
‘The Firing Point Data Sheet for Firing Point 7 is
shown partially completed in Figure A48, ltems
filled in include Firing Point Identification, X and Y
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Figure A37. Firing Point Data Sheet showing the target identification number.
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RANGE SAFETY CARD

UNIT/STR ATC DATE-TIME GP 0830-1630 Fri 13 Apr 73
cenG POt 115 (5064 3771) AREA__JRA SMA JRA
WEAPON. 8"H AMMUNITION.—SH HE M57 FZMS57 M364 M520

TYPE OF FIRE. High & Low Angle

DIRECTION LIMITS: (Ret G LEFI'—-7M|L5 mgm-ﬂ MILS

METERS, MINIMUM CHARGE_.L

METERS, MINIMUM CHARGE-L

MAXIMUM RANGE TO IMPACT m METERS, MAXIMUM CHARGEi__.-_.._.
SPECIAL INSTRUCTIONS: Apply +5.5 seconds to Time of Flight corresponding to
Range 1300 to establish Minimum Time for Fuze VT.

See reverse side for special instructions os oppropriate to authorized weapens, fuzes, and projectiles.

Figure A38, llange Salety Card indicating range and direction,
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Figure A39. Map with protractor overlny. Figure A40, Map with direction limits.
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RANGE SAFETY CARD

UNIT/STR: 2{18th DATE-TIME GP.___ 0500 = 1300 Wed 2 May 73

FIRING POINT.— AREA. MHA SMA JRA

WEAPON: 87H AMMUNITION.— SH HE M57 FZM564 M520 M514
TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: (Ref GNJ: LEFT. 6222 MILS, RIGHT- 0179 MILS
LOW ANGLE PD MINIMUM RANGE 2290 METERS, MINIMUM CHARGE—L
EUZE TI, VT & HI ANGLE MINIMUM RANGE 3500 METERS, MINIMUM CHARGE_1

MAXIMUM RANGE TO IMPACT 2008 METERS, MAXIMUM CHARGE—"

SPECIAL INSTRUCTIONS: Apply +5.5 seconds to Time of Flight corresponding to
Range 1500 to establish Minimum Time for Fuze VT,

See reverse side for special instructions os oppropriote to outhorized weapons, fuzes, and projectiles.

Figure A44. Range Safety Card with direction limits and ranges marked.



Figure A45. Map with protractor overlay.

Figure A46. Map illustrating direction limits and ranges.




RANGE CONTROL LOG DATE RANGE
+ 2 Moy 73

RANGE |FIRING ORDER NR|
west | 813

7o OPR & PHONE ACTUAL TIME[TWPGSED | LIFTED |N/MBER [ROUNDS
PROBLEM unIT IHN“GUT FIRING POINT/GRID | e arion ;_IC i E T E T, pERSONS| FIRED | WEAPON
CED 742 |2/18  jsoo|rsco| 7 Pk | Siney D%00|13c0 53 |40 [8°HM

-

Figure A47. Range Control Log showing actual Lime and rounds fired.




coordinates, weapon type, charge range. and

number of rounds per day and night.

As a review, 1o fill in the number of rounds per
day and number per night. look at the Range Con-
trol Log shown in Figure A47. Under *Actual Time
(In and Out).” it is seen that firing occurred between
0500 and 13K, Since day starts at 0700 this s 2
hours in the night and 6 in the day or %, in the night
and ¥, in the day. The “Rounds Fired” (40) from the
Range Control Log has been divided. 10 for the night
and 30 for the day as shown in the Firing Point Data
Sheet in Figure A48,

From the map in Figure A46 the rounds are also
divided between Target Groups 8 and 9. The first
step in filling out the Firing Point Data Sheet b to
copy the weapon type and charge range to the line
below as in Figure A49.

Next, identify each line by putting the rarget
identification number in Columns 3335, The first
line is for target 8 and the second for target 9. Erase
the 30 rounds per day in Columps 21-24 of Figure
A48 and repluce the 30 with a 15 For both targels B
and 9, This is done because one-hall the rounds in
the day went 1o targer B and one-hall 1o 9, The
number of rounds per night is done in the same
fashion and is shown in Figure AS0. Note how the
Firing Paint Data Sheet of Figure ASO differs from
the initially incorrect one in Figure A48,

Column 36, Projectile Flag. Enter a 1 into
Column 36 if blanks were fired or if the weapon code
in Columns 19-20 was 10 or 11 (small or large
charges of TNT). If neither blanks nor TNT were
fired, leave Columa 36 blank.

Columns 37-41, Height Above ( + ) or Depth
Below (-) Ground. Enter a 0 into Columns 37-41 if
the weapon code in Columns 19-20 was anything but
Wor 11, HWINT (Weapon Codes 10 or 11) was deto-
nated above ground, enter the height in feet pre-
ceded by a plus sign into Columns 3740, IF TNT was
buried enter the depth in feet preceded by &8 minus
sign (see Figure AS1L

Column 1, End of Source Data Flag. Afier all
items have been entered into the Firing Point Data
Sheet, an asterisk is placed as shown in Figure AS2,

This terminates the information o be entered

Ol

into the Firing Point Data Sheet. Another sheet,
however, must be completed in addition 10 the
Target and Firing Point Data Sheets. This infor-
mation includes whether locations are in feet or
meters: overall percentage of illumination rounds;
percentage of time fuses: percentage of proximity
fuses: map scale size needed for the NEF Contour
Overlay: weapon tyvpe vs. code numbers that have
been added: and the name of the person preparing
the work and information about the base.

Locations are typically specified in meters as has
heen the case in this repori. By viewing a Range
Safety Card. it i evident which method is employed
at the base. It is also important to note that the
method of specifving locations will also correspond
to the contour maps which will be gencrated.

The overall percentage of illumination rounds is
typically 4 percent, the overall percentage of fime
fuses is typically 15 percent and proximity fuses are
around 5 percenl. These percentages can be
abtamed from the Ammunition Supply Point or the
Gunnery Department at the base,

The scale of the map for which contours are to be
generated must be indicated. The standard seale
ity is 1: 250,000, bul contours can be adjusted to it
any map size if specitied.

The addinional weapon 1ypes and the correspond-
ing codes assigned are listed. An example of the
additional sheet is contained in Figure AS3

Inversion and opernting conditions and the time
for which data s 1o be gathercd are explained in
Appendix C.

Prediction of the noise mpact of a military
facility s made possible through extensive computer
routines. The resull of these calculations 5 equal
noisiness contours which are plotted to a distance
scale compatible with 3 map of the base. A descrip-
fion ol the information necessary to initiate this pro-
gram has been supplied in sections dealing with
completion of the Target Data Sheer, Firing Point
Data Sheet, and Aftachment Sheet,

Onee contours have been plotted, much more
work still has to be done ol the base. Appendix B
indicates the procedures 1o be followed to predict
annovance levels from the contours,
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Figure A49. Firing Point Data Sheet with weapon and charge range copied.

6l



Tl | 48484 32979

PR W) M| Eh)

.,..
=
]

lI:I]lII ¥ I'Elllllﬂ|1!l||l' IJ[I‘IHIII]H‘I]I it]

= a]

Oy Oy =
T [ R

Figure AS0. Firing Point Diata Sheet showing division of Largel groups,

vl



He4gd| 32979

] DD0E 0 DDDDDE DD0DED 0F D50 DREED 2000000030000
3| L1l | Wl sl
3l ]| sl wllgl]!l! ]|l
| | ]
Bl | | | |
i 4_1___
j | T T T
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Name of Base

Name of Person Preparing Work

Title

Office Phone

Signature:

Approving Supervisor's Signature Date

Special Information:

1. Is this for an additional contour?

2. Hours during the day that firing occurs (or is predicted to occur) or

percent of inversions

5. Night only firing option (see Appendix C)

For response to 2 and 3, see Appendix C. No response is necessary for the
"mormal" conditions,

4. Time Period Data was Taken

General Informationm:

Locations Specified (feet or meters)

Overall Percentage of Illumination Rounds

Percentage of Time Fuses

Percentage of Proximity Fuses

Weapon Code 5
Weapon Code 6
Weapon Code 7
Weapon Code 8
Weapon Code 9

Figure A5, Attnchment Sheet.
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ANNEX A1

1 ABBREVIATED DIRECTIONS FOR
COMPLETING TARGET DATA SHEET

Column 1, End of Target Data Flag. Place an
asterisk (*) in Column | of the last entry on the last
Target Data Sheet.

Columns 2-6, Target Identification.

Less Than 25 Targets, Copy the targer identifica-
tion number from the map (Figure A3 and enfer in
the Data sheer (Figure Ad).

Maore Than 25 Targers. Group targets into the
largest circle possible, namely circles of radius %. 1.
or 1% kilometers, The radius of a circle must nod
exceed % of the distance between a populanion area
and the cemer of the circle (Figures AS and Ah).
Draw smaller circles il necessary. Creale a umique
mumber for cach circle, wnite 1t on the map, amd
enter it on the data vheet (Figure AT).

Columns 7-12, X Coordinate.

Columns 13-18, ¥ Coordinate.

Targets Now Crronpad,

L. The map is eastest to use wo read coordinotes of

targer points (Figures AR A9, and ALY, Emer
S-dign numbers for both the X and Y coordinates in
the data sheet (Figure AlLL

2. Ifusing the Table of Metric Grid Coordinales,
the first S-digits under “grid reference™ are the X
coordinate and the last S are the ¥ (Table Al). Emer
the X and ¥ coordinates directly mto the data sheet
(Figure AI1D)

Turgets Growped, Use the center of each circle as
the location of the Target area (Figure ALJ). Enter
S-digit coordinates from the map for each circle
group in the data sheet (Figure A 1) (see Figures AR,
AY. ALO, and ALY

L]

2 ABBREVIATED DIRECTIONS FOR
COMPLETING FIRING POINT DATA SHEET

Column 1, End ol Source Data Flag. Place an
asterisk (%) in Column § ol the last entry Tor cach
ROy,

Ihe Box Above:

Columns 2-5, Firing Point Identification. Read
trom either the Range Satety Card or the Range
Control Log and copy directly into the box above
Columns 225, 1 a fiving point has a direction letter
tillewing the identification number, place this letier
abowe Column 6, Create an anused number for any
demolition sites. Only one firing poiot identification
number s used on a Firing Point Data Sheet bui the
sheel can be used for the full duratwom of gathening
data. For additional sheets, cross out the boxes at
the wop of cach continuation shert

I'he Box Abowve:

Columns 7-12, X Coordinale.

Columns 13-18, ¥ Coordinate. Obimin informa
tion from the Range Satety Card, map or Table of
Murric Gird Coordinnies,

Rogre Nujeiy Card WFigare ATSL The fiest 4dign
number after “Firing Poim® s the X coordinate.
und the second d-digi number bs the Y. Make these
Sedligit mumbers by placing o eero 1o the eight of the
units place (Figure A19)

Muap. See Figures AR, A9, ALD, and AL

Table of Metese Geid Conindinates. Round 1o the
scarcsl meter and enter the last S-digns. I there is
ever any repefition or confusson. b-dieits shoubd be
enterod,

Columns 19-20, Weapon Type. Consult Range
Safety Cand amd doublke-check with Range Control
Lusg simee a firing point ¢an have more than one type
ol weapon per day. Read weapon code from Table



Ats amd enter code i the Frring Point Data Sheet
Mote: T weapon s mt fisted in Table Ab, assign the
weal nmused Ciode Momber o the weapon and
mwchinilde this mbormation m the Amachment Shect
{Fipure AS3).

Pahile Ads
Woengnon Codes
Wz prsn L made
P 14 ]
(R | .
Hm H A
| T 4
(1]
"
4
Sl harge BN 1l 25 W0 s {1
Ponwgeer & T N EVHESR s 1
Charpe Ranpe:
Columns 29-30, Minimum Charge.

Columns 31-32, Maximum Charge.

a Il weapon cmle in Columns 14X was 1-9
follime cither pars |oor 2 below:

b I weapson codde wan 100 fallow part 3 below,
o I weapon code was 1L Follow purt 4 below,

. Wesipwan Ciwle (1-4) From Range Satery Card
iFsgpure A25) Enter the 1-digd number alier *Mini-
mum Charge™ in Columns 25930, the number afier
“Mavmmm Charge™ mn Columm  3-32  isec
Frgure Al

2 Weapnme Conde A1-D—Churge Koows. 11 a
iy pcal charge s known coter seros i Columis 29-30
il pur the charge in Columns 31-32,

Lo Sadl Clrge ENT (Code M, Pl veras In
Columms 2930 aned eoter o 1o 2-digin code Trom
Fabde A7 i Colamns 11-32,

. Large Churge INT (Cenlee 11, Pul 2evon in
€ olumns 29-30 and coter the | or 2-digit code from
Lable A% i Columns 31.32,

Tahle AT
Mavimum Uharge Cade Used for s Small Charge of TNT

Workggh ol TNT Ihs Manimum (harge Cade
0% |
(LT 3
LA LY 1
LINRY! 4
15100 5
o [
LENT 1} 3
~iin -
RN I W
D [1H]
Table AN

Masimum hange Cade Used for 8 Largs Charge of TNT

Woelight of TNT It Masimum Charge Code
i |
140 b
170 ¥
hwi 4
2ai 5
iy U} "
i 7
b L]
Ha u
RN (1]

Columns 21-34, Number of Rounds Per Day.
Columns 25-28, Number of Rounds Per Night.

Fire Oceurring Entirely During Doy, I fire
occurs between 0700 and 2200 hours, oblain the
number of rounds fired from the Range Control Log
(Figure A31) and emter in Columns 21-24 of the
Firing Poim Data Sheet (Figure A32). Put zeros in
Columms 25.28

Fire Qccurring Emtirely During Nighe 11 Tire
vecurs between 2200 and 0700 hours. obtain ihe
rmher o rounds fired from the Range Control Log
tFigure AN sl enter in Columns 25-28 ol (he
Firing Poim Data Sheet (Figure Ad). Put z2eros in
Columns 21-24,

Fire Overlapping Between Day and Night, Spht
the total mounds fired proportionately between the
rounds fired during the day in Columns 21-24 and



rounds fired during the night in Columns 25-28 (see
Figures A3S and Adb).

Columns 33-35, Target Identification.

Tarpets Not Growped. On a base with a small
number of targets, the target for each finng poim
is usually known or can be obtained easily (Figure
AT,

Turpets Grouped Uimpde case). From the Range
Safery Card read the "Direction Limits,” "Low
Angle Point Detonating Range” and “"Maximum
Range to lmpact™ (Figure AJ8). Lay a protmactor
over the map and draw o “pie-shaped’ section from
the divection limits, Use a euler calibrated (o the
map o fruncate the “pic slice™ for the range
(Figures AJ9, A4, A4l, and A42). If the truncaied
“pie sliee” covers only one targel area, enter the
target group identification number in Columns
A3-35. I the truncated *pie shice™ covers more than
one target group. consalt the next subsection.

Tarpers Grouped (complex cased. 11 the iruncated
“pie slice” covers two or more 1arget areas (Figures
A4S and Adb) divide the number of rounds based on
the ratio of included areas. Create a new line i the
Firing Point Data Sheet and transfer the weapon
type and charge range to the line below, ldentify
cach row by the correct wrget identification number

n

entered in Columns 3335 Divide the number of
rounds per day and night according 1o the ratio of
milwded arcas of target groups and enter these for
each target number (Figures A49 and AS0).

Column 36, Projectile Flag. FEnter a 1 imn
Column Jb if blanks were fired or if the weapon code
im Columms 1920 was 10 or 11 (small or large
charges of TNTY I neither blanks nor THNT was
fired, leave Column 36 blank.

Column 37-41, Height Above (+) or Depth
Below (—) Ground. Enier a 0 in Columns 37-41 if
the weapon code in Columns 19-20 was anything bu
0oer il IFTNT (Weapon Codes 10 or 11) was deto-
nited above ground, enter the height in feet pre-
veded by a plus sign into Columns 37-41. If TNT was
buried enter the depth in feet preceded by a minus
sign.

On an additional sheer the following entrics arc o
be included; whether locations are in feet or meters;
overall percentage of illumination rounds; percent-
gige of time fuses: percentage of proximity fuses:
assignment of unused code numbers o additional
weapon types used at the base: inversion and opera-
tional conditions (see Appendix Ch; time period data
was taken; name ol person preparing work and
informution abour the base,



ANNEX A2

1 EXAMPLES USED TO COMPLETE TARGET
DATA SHEET

Columns 2-5, Target Identification,

Less Than 25 Targets. Copy the target identifica.
tion number directly from map (Figure AS4) and
enfer it onio the Targetr Data Sheel (Figure ASS).

Maore Than 25 Targers. Group targers into a ¥, |
or 1% kilometer radius circle. If 3 population center
is near, the radius of the circle must nolt exceed % of
the distance between the population center and the
center of the cirele. Figure AS6 shows several targets
ready for grouping. Figure AST shows the same
targets alter eireles have been drawn, The city of
Lawton is within 5 kilometers of the lower clusters of
targets: consegquently, two circles of % kilometer
radius and one of 3 kilometer radius were drawn,
The grouping with a 1% kilometer circle is far
eniigh away from any population center so that i
could be drawn o full size as evidenced in Figure
A5T. Create umique identification numbers. wriie
them on the map and enter them in Columns 2-5 as
shown in Figure ASS,

Columns 7-12, X Coordinate.

Columns 13-18, ¥ Coordinate.

Farpets Now Grromipwed.

I. Coordinates read from the map. The Kilo-
meter’s place is copied from the coordinate numbers
{running vertically and horizontally on the mapl. the
hundred’s place is estimated. and two zeros arc
added 1o the end so that a S-digit pumber s entered
i the Target Data Shieel.

As o example, the kilometer's place for the X
conrdipate of Target Pomt 150 in Figure AS9 s 43,
Estimate the hundred's place as B and add mwo zeros
i the end. The Xocoordinale entered is 43800,
Similarly. the Y-coordinate s ISTNL The Targel
Data Sheet in Figure Abl shows the identification
nwmbers  and  coordinates  for  the rargels  in
Figure A9

72

2. Coordinares read from Table of Metric Grid
Coordinates. The first S-digits under “Grid Refer-
ence’’ correspond to the X-coordinate and the last 5
correspond {o the Y. Specifically, the coordinates for
Target Point 157 are 44278 and 15815 as read from
Tahle A%, The coordinates are entered in the Targer
Druta Sheet oy shown in Figure Abl,

Tahle A%
Tabie of Metric Grid Usordinaies

Tetwa Gorid Referemes Al Lacution Dhrvaripiion

T

e JATTIN Yed AR A% WA A Rl car sty
(] ATTHY Wl 5 41 WMHA White cor bauls
Wl | RS 410 WMHA  White junk

[ A0 1 Wi dnd WMHA Rl var binty
il WS ANl S s oA Yelliw car [vndy
JELL S0 A0S 15 AMA WMHA Yelling ik
LH -i.‘-H-‘l-‘li]."vfl'lF A SMAWMEA YWhine car laily
154 ERULERLE Vi 7 SMAWMHA White car by
155 A SMAWMHA Y ellow car bsody
150 414 SMA-WMHA White jusek
_l.: 412 SMA-WMHA Red cur bodls
[T1] A7 SMA-WMHA Yellimm car Ieady
1IN A51720A74 307 SMA-WMHA Yillos car hady
112 455088 TT HU OSAIAWMHA Yollios car baads

Targets Grouwped. 1T the targets have been
grouped, simply read the coordinates for the target
cireles directly from the mup. Remember to tike the
lreation of the targer area as the center of the cireles,
A map with the centers ol the circles indicated is
shown in Figure A2 and the completed Target Data
Sheet i displayed in Figure Abd,

Column 1, End of Target Data Flag. When  all
targeis have been entered onfo the Targel Data
Sheets, place an asterisk in Column 1 of the last
entry on the last Target Data Sheet. Include no more
entnes on the Target Data Sheets.

2 EXAMPLES USED TO COMPLETE FIRING
POINT DATA SHEET

This example indicates how 1o complete the
Firing Point Data Sheet. The materaal will be pre-
sented here by corresponding columns on the Firing
Point Data Sheet. Remember o include only one
liring point wlentification number for each Firing
Point Data Sheet.
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ind voordinates.
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The Box Above:

Columns 2-5, Firing Point identification. This
wdentificatnion number is read from the Range Safety
Card shown in Figures Abd, AbS, Abb, and AGT or
from the Range Control Log displayed in Figure
Abd. All of the fring points in Figures Atd-67
collectively require one entry of 721 on the Firing
Point Dara Sheet as shown in Figure A9,

The Box Above:

Columns 7-12, X Coordinate.
Columns 13-18, Y Coordinate.

Range Sapety Card. From Figure ATD, the fird
4-digit number following “Firing Point™ s the X
coardinate. Add a zero 1o the end and enter 32010.
Likewive, the second 4-digit number midicated in
Figure AT0 is the Y Coordinate and 15 entered as
M250. The Firing Point Dhata Sheet is shown with
these entries in Figure ATI,

Map, Coordinates can be read from the map In
Figure A72 il desired. The X Coordinate is 320, Add
2 reros to the end of this number and enter on the
Firing Point Data Sheet (Figure AT3). Similarly, add
2 reros 1o M and enter this number in the hlock for
the ¥ Coordinate.

Fable of Metric Grid Coordinares. From Table
All, the X coordinate i the first number listed for
Firing Point 721. Round this number to 531978 and
enter 31978 after deleting the first digin. The ¥

coordinatre 5 entered as 3M251 as shown in
Figure AT74,
Columns 18-20, Weapon Type. Consult  the

Range Safety Cards as shown in Figures A75, AThH,
ATT, and ATH 1o find the weapon types used. Tahle
AL lists the codes to enter for weapons. A line is
used for each Range Safety Card when filling in
weapon (ypes as shown in Figure AT9.

Charge Range:
Columns 29-30, Minimum Charge.

Columns 31-32, Maximum Charge. Use the ap-

Tubic A0
Wrapen Codes
W rapan 1 e
Vitsmunm ) 1
155 b 2
Win. W 1
| 7 S 4
5
fr
7
W
L
Soall Charge TNT 00,2590 lbwd Ll
Large Charge TNT (100500 i) n
Tabic AN
Tabidr of Mriric Grid Courdinases
A ghowurih | mih

Stathon L aorifimatos Al tupebe | meters
FPT1u% (SN0, % . BS0E.5) had
FP ™M R b 4 KT M0 477
FPT2i ASHOTT N - RIS 180
FR T (R R ETTT Y] hty
FRTHS [SXIREA 3. 810749, T) Y

plicable section below by first noting the Weapon
Coudes.

Nan-TNT Weapons (Codes [-9 from Columans
19-200). Aler referring 1o the Range Safety Cards in
Figures AR), AR, AX2, and AK) enier the 1-dign
number after “Minimum Charge” and “Maximuom
Charge™ in the respective columns as shown in
Figure AB4.

Now-TNT Weapons (Codes 1%, If the typical
charge is known, put zeros in Columns 29-30 and
enter the charge in Columns 31-32,

Sevadl Charge TNT (Cade £0). For o 0.25-90 1b
charge of TNT enter zeros in Columns 29- 30 and il
Columns 31-32 with the code from Tahle Al12,

Large Charpe TNT (Code 1), For a 110-500 Ib

charge of TNT enter zeros in Columns 29-30 and fll
Columns 31-32 with the code from Table Al3,

Columns 21-24, Number Rounds per Day.
Columns 25-28, Number Rounds per Night.
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Firing Entirely Buring Dayv. The Range Safety
Card in Figure ABS shows fire occurring between
D70 and 2200 hours. From the Range Control Log
in Fugure ASb, enter the mumber of rounds (49 in
Columns 2124, Pt zeros in Columns 25-28 as
shown in Figure AR7.

Fiving Ennrely During Night. The Range Satoty
Card in Figure ABS indicates lire oceurring between
23060 anel OFHY hours. From the Range Control Log
in Figure ARG, enter the number ol rounds (76) in
Columns 2528, Put zeros in Columns 21-24 as
shomn in Figure AR,

Fire Cverlappg Beoween Day and Night, Split
the number ol rounds proportionately between the
day and night. The Range Safety Cards in Figures
A and A9 will be used as examples.

a. Find the number of hours in the day
(07N 2NN hours) that fire occuns and round o
nearest % hour.

Actual Time
In oul
Frgure A:0600 - 1100 1000 hrs - 0700 hes (start of
day) = 3 hre fired duning
day
Figre AT MMM - 0100 2NN hrs femad of day) -
2000 hrs = 2 hies Fired
during day

b Fimal the number of hours in the night (2200-

K2

Tahle ALY
Wasimum  hargr C ades for s Lange Charge of TNT

Wright of TNT lin Marimum [ harpe Code
in L]
Iy 2
17 ]
bt 1 4
e 5
g L
LT 7
i ]
el u
el i

0700 hours) that fire occurs and round to the nearest
1% hour.

Actual Time
In / Ou

Figure ASEO600 - W0 0700 hes (start of day) -
U600 hes = 1 b fired
during night

Figure ASL 2000 - 010 2400 hes (midnight) - 2200

his (end of day) =2 hrs +

O100 hirs < OO0 hrs (mid-

night) = 1 he

2 hrs + 1 hr = 1 hours
(total} fired during night

c. Total the number of hours in which firing
occurred during the day and night from above.

Figure A90: 3 hours (day) + | hour (night) =4 hours
itotal)

Figure A91: 2 hours iday) + 3 hours (night} =5
hours (total)

d. Make fractions for the day and night hours.
The day fraction is Part]/Part 3 and the night frac-
thon s Part 2/Part 3.

Figure AX): 3 iday)/4 (total) = ¥, (day fraction)
I (night)/4 (total) = ¥ (night fraction)

Figure A91: 2 (day)/5 (total) = % (day fraction)
3 (night)/ S Gotal) = % tmight fraction)
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RANGE SAFETY CARD

UNIT/STR 2/18th — DATE-TIME GP.—1300-1830 v 73
FIRING POINT 721 (3198 3425) AREA..QCA_SMA JRA

WEAPON 105

AMMUNITION, —SH_HE M37 FZMS64 M320 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: [Ref GN)- LEET 4978 MILS, RIGHT 5330 MILS
LOW ANGLE PD MINIMUM RANGE 2000 METERS, MINIMUM CHARGE—.Z
FUZE TI, VT & HI ANGLE MINIMUM RANGE 3000 METERS, MINIMUM CHARGE—>

3500 6

MAXIMUM RANGE TO IMPACT.

METERS, MAXIMUM CHARGE

SPECIAL INSTRUCTIONS: Apply +35.5 seconds to Time of Flight corresponding to

Ronge 3000 to estoblish Minimum Time for Fuze VT.

See reverse side for special instructions os oppropriate to authorized weopons, fuzes, and projecriles.

Figure AR Hange Safety Card,



UNIT/STR 2/18th

FIRING POINT 721

RANGE SAFETY CARD

WEAPON 105

LOW ANGLE PD MINIMUM RANGE

DATE-TIME GP.—__2200-0200 Wed 2 May 73
AREA. QCA SMA JRA
AMMUNITION: SH HE M57 FZM564 M520 M514
TYPE OF FIRE: High & Low Angle
DIRECTION LIMITS. (Ref GN). LEFT 4978 MILS, RIGHT 5330 i
3500 METERS, MINIMUM CHARGE—2_________

FUZE TI, VT & HI ANGLE MINIMUM RANGE___ 4000

MAXIMUM RANGE TO IMPACT

METERS, MINIMUM CHARGE__2

5000

METERS, MAXIMUM CHARGE_"

SPECIAL INSTRUCTIONS: Apply 455 sEcon:is to Time of Flight corresponding to

Ronge—

to establish Minimum Time for Fuze VT.

See reverse side for special instructions as oppropriate to aouthorized weapons, fuzes, and projectiles,

Figure A65. Range Safety Card.



RANGE SAFETY CARD

LNIT 7STR 2/18th DATETIME GP: 0600-1000 Wed 2 May 73
FIRING POINT._ /2L (3198 3425) __ ARea.__ QCA SMA JRA
WEAPON: 8 AMMUNITION: SH HE M57 FZM564 M520 M514
TYPE OF FIRE: High & Low Angle
DIRECTION LIMITS. (Ref GNJ: LEFT 4800 MILS, RIGHT 5156 MILS
LOW ANGLE PD MINIMUM RANGE 3500 METERS, MINIMUM CHARGE 1
4000 1

FUZE TI, VT & HI ANGLE MINIMUM RANGE

METERS, MINIMUM CHARGE

MAXIMUM RANGE TO IMPACT

5000

METERS, MAXIMUM CI-MRGE_:‘__

SPECIAL INSTRUCTIONS: Apply +5.5 sacunds to Time of Flight corresponding to

Range

ta estoblish Minimum Time for Fuze VT,

See reverse side for special instructions as oppropriote to authorized weapons, fuzes, and projectiles.

Figure Afif, Hange Safety Uard.
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RANGE SAFETY CARD

UMIT 5Tx ?fiﬂ_tl_ . DATE-TIME GP- 2000-0100 Wed 2 May 73
NG pomr_T2L (3232 3409) ARea_ OCA SMA JRA
weapon.___ 105 AMMUNITION.__SE HE MS57 FZM564 M520 M514

TYPE OF FIRE: High & low Angle

MILS

DIRECTION LIMITS, (Ref GNJ. LEFT 4800 MILS, RIGHT 5156
LOW ANGLE PD MINIMUM RANGE 3500 METERS, MINIMUM CHARGE__2
FUZE T VT & HI ANGLE MINIMUM RANGE_ 2000 METERS, MINIMUM CHARGE__2
MAXIMUM RANGE TO IMPACT ot METERS, MAXIMUM CHARGE.L
SPECIAL INSTRUCTIONS: Apply 455 seconds to Time of Flight corresponding 1o

Ronge 00 to establish Minimum Time for Fuze VT

See reverse side for speciol instructions as oppropriote to authorized weopons, fuzes, and projectiles.

Figure AG67. Hange Safety Card.
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RANGE |FIRING ORDER NR RANGE CONTROL LOG ' DATE RANGE
Novth | 32 |2Hay 73
T P . F— e T PV s e T 27 e
SPC 2/1% |Bow (Mool T2l pGHIﬁM E::?.!ﬂ /300 | 1930 ‘5:{_3 49 108
SPC 2/18 |oojoo| 721 Diams | Bee. 230 0200 4§ |76 |r05
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Figure A65. Range Control Log.
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RANGE SAFETY CARD

UNIT/STR.__2/18th DATE-TIME GP. 13001800 Wed 2 May 73
FIRING mnm-_?ll.._{ﬁlﬁl.lliﬂﬂ AREA..QCA SMA JRA
WEAPON. 105 AMMUNITION — SH_HE M57 FZM564 M520 M514
TYPE OF FIRE: High & Low Angle
DIRECTION UMITS, ([Ref GN). LEFT 4978 MILS, RIGHT. 3330 MILS
LOW ANGLE PD MINIMUM RANGE 2000 METERS, MINIMUM CHARGE_
FUZE TI, VT & HI ANGLE MINIMUM RANGE__ 000 METERS, MINIMUM CHARGE_~
MAXIMUM RANGE TO IMPACT = METERS, MAXIMUM CHARGE
SPECIAL INSTRUCTIONS: Apply +4-5.5 seconds fa Time of Flight correspending to
Range 000 to establish Minimum Time for Fuze VT,

See reverse side for special instructions os oppropricte 10 outhorized wecpons, fuzes, ond projectiles.

Figure AT0. Range Safety Ciard showing coordinates.
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UNIT/§TR, 2/18¢th

RANGE SAFETY CARD

DATE-TIME GP. 1300-1830 Wed 2 May 73

AREA__QCA SMA JRA

FIRING POINT.121 (3198 3425)

SH HE M57 FZM564 M520 M514

WEAPON 05 AMMUNITION
TYPE OF FIRE: High & Low Angle
DIRECTION LIMITS: (Ref GN). LEFT. 4978 MILS, RIGHT 5330 s
LOW ANGLE PD MINIMUM RANGE 2000 METERS, MINIMUM CHARGE—Z
FUZE TI, VT & HI ANGLE MINIMUM RANGE 2200 METERS, MINIMUM CHARGE-Z
3500 6

MAXIMUM RANGE TO IMPACT.

METERS, MAXIMUM CHARGE —

SPECIAL INSTRUCTIONS: Apply +55 seconds to Time of Flight corresponding to

R‘unge__lﬂm_—!n estoblish Minimum Time for Fuze VT.

See reverse side for special instructions os appropriote to authorized weapons, fuzes, and projectiles.

Figure AT5. Range Safety Card with weapons indicated,



RANGE SAFETY CARD

UNIT/STR. 2/18th DATE-TIME GP. 22000200 Wed 2 May 73
FIRING POINT.121 ARRA.SO3 DNR TRA
WEAPON. 05 AMMUNITION. SH HE M57 FZM564 MS520 M514

TYPE OF FIRE: High & Lew Angle

DIRECTION LIMITS, (Ref GN)i LEFT 4978 MILS, RIGHT 5330 MILS
LOW ANGLE PD MINIMUM RANGE 2300 METERS, MINIMUM CHARGE—2
FUZE TI, VT & HI ANGLE MINIMUM RANGE—4000 METERS, MINIMUM CHARGE—2
MAXIMUM RANGE TO IMPACT 3000 METERS, MAXIMUM CHARGE- &

SPECIAL INSTRUCTIONS: Apply 455 seconds to Time of Flight correspending te
Ronge— 3000 ______to establish Minimum Time for Fuze VT,

See reverse side for special instructions as oppropriote to authorized weapons, fuzes, and projectiles.

Figure AT6. Range Safety Card with weapons indicated.



UNIT STR:

2/18th

FIRING POINT

WEAPON

721 (3198 3425)

RANGE SAFETY CARD
DATE-TIME GP 0600-1000 Wed 2 Mavy 73

AREA, QCA SMA JRA

all

TYPE OF FIRE

AMMUNITION,—SH HE M37 FZM364 M520 M514 =~~~

High & low Angle

DIRECTION LIMITS. [Ref GNJ): LEFT.

4800 MILS, RIGHT 5156 MILS

LOW ANGLE PD MINIMUM RANGE

FUZE TI, VT & HI ANGLE MINIMUM RANGE___000

MAXIMUM RANGE TO IMPACT

_4500 METERS, MINIMUM CHARGE L

METERS, MINIMUM CHARGE__L

3000 METERS, MAXIMUM CHARGE_4

SPECIAL INSTRUCTIONS: Apply +5.5 seconds to Time of Flight corresponding 1o

ta sstoblish Minimum Time for Fuze VT

Range

See reverse side for special instructions os oppropriote to outhorized weapons, fuzes, and projectiles.

Figure A77. Range Salety Card with weapons indicated.
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RANGE SAFETY CARD

UNIT TR 2/18th DATE-TIME GP- 2000-0100 Wed 2 May 73
FIRING poInNT 721 (3232 3409) AREA.QCA SMA JRA
WEAPON 105 AMMUNITION: SH HE M57 FZM564 M520 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: (Ref GNJ: LEFT 4800 MILS, RIGHT 5156 MILS
LOW ANGLE PD MINIMUM RANGE 3500 METERS, MINIMUM CHARGE_Z
FUZE TI. VT & HI ANGLE MINIMUM RANGE—_4000 METERS, MINIMUM CHARGE_Z
MAXIMUM RANGE TO IMPACT 6000 METERS, MAXIMUM CHARGE_®
SPECIAL INSTRUCTIONS: Apply 5.5 seconds to Time of Flight correspending to

Range 3000 to establish Minimum Time for Fuze VT.

See reverse side for special instructions os appropriate to authorized weapons, fuzes, and projectiles.

Figure ATK. Range Safety Card with weapons indicated.
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UNIT/STR 2/18¢th

GRING POINT._ 721 (3198 3423)

RANGE SAFETY CARD

WEAPON. 105

. DATE-TIME GP: 1300-1830 Wed 2 May 73
AREA. QCA SMA JRA
AMMUNITION: SH HE M57 FZM564 M520 MS14
TYPE OF FIRE: High & Low Angle
DIRECTION LIMITS. [Ref GN|: LEFT 4978 MILS, RIGHT 3330 MILS
2000 METERS, MM@_

LOW ANGLE PD MINIMUM RANGE

FUZE TI, VT & HI ANGLE MINIMUM RANGE____3000

MAXIMUM RANGE TO IMPACT.

METERS, MINIMUM CHARGE__2

3500

METERS, MAX

SPECIAL INSTRUCTIONS: Apply +5.5 seconds to Time of Flight correspending to
Ilung_lﬂm_m establish Minimum Time for Fuze VT

See reverse side for special instructions a3 oppropriate to outhorized weapons, fuzes, and projectiles.

Figure ABD, Range Safety Card showing charge range.



UNIT/STR.— 2/18th

FIRING POINT. 121

RANGE SAFETY CARD

WEAPON. 105

DIRECTION LIMITS. [Ref GNJ LEFT

LOW ANGLE PD MINIMUM RANGE

DATE.TIME GP. 2200-0200 Wed 2 May 73 e
AREA.OCA BHA TRA
AMMUNITION- SH HE M57 FZMS64 M520 M514
TYPE OF FIRE Migh & Low Angle
4978 MILS, RIGHT 5330 MILS
3500 METERS, MINIMUM CHA_RG_;.®_
FUZE TI, VT & HI ANGLE MINIMUM RANGE_ 2000 METERS, MINIMUM CHARGE—
5000

MAXIMUM RANGE TO IMPACT

METERS, MAXIMUM CHA

SPECIAL INSTRUCTIONS: Apply 455 seconds 1o Time of Flight correspending to
Ronge— 3000 _ to establish Minimum Time for Fuze VT.

See reverse side for special instructions os oppropriote to outhorized weopons, fuzes, and projectiles.

Figure ASL. Range Salety Card showing charge runge
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RANGE SAFETY CARD

2/18th

0600~-1000 Wed 2 May 73

UNIT/STR. DATE-TIME GP-

FIRING POINT. 721 (3198 3425) AREA, QCA SMA JRA

WEAPON. 8" AN TIOR: SH HE M57 FZM564 M520 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS. (Ref GN): LEFT 4800 MILS. RIGHT 5156 o
LOW ANGLE PD MINIMUM RANGE 3500 METERS, Mmga&;@__

FUZE T1, VT & HI ANGLE MINIMUM RANGE___ 4000

METERS, MINIMUM CHARGE__ -

MAXIMUM RANGE TO IMPACT 5000

METERS, MMM_EABE@—

SPECIAL INSTRUCTIONS: Apply <-5.5 seconds to Time of Flight corresponding to

Rnng-_}.ﬂm__m establish Minimum Time for Fuze VT,

See reverse side for speciol instructions os oppropriote fo authorized weapons, fuzes, and projectiles.

Figure AR2. Range Safety Card showing charge range.,
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RANGE SAFETY CARD

UNIT/5TR . 2/18th —_ DATE-TIME GP|—2000-0100 Wed 2 May 73 )
FRING pomT. T21 (3232 3409) AREA__ QCA SMA JRA
weARarG_ 05 AMMUNITION.__ SH HE M57 FZM564 M520 M514

TYPE OF FIRE: High & low Angle

DIRECTION LIMITS. (Ref GNJ: LEFT. 4800 MILS, RIGHT 5156 MILS
LOW ANGLE PD MINIMUM RANGE 3500 METERS, Wﬂﬁ;@_
FUZE TI, VT & HI ANGLE MINIMUM RANGE 4000 METERS, MINIMUM CHARGE 2

6000
MAXIMUM RANGE TO IMPACT METERS, wﬁmL

SPECIAL INSTRUCTIONS: Apply 155 seconds to Time of Flight corresponding to
Ronge 3000 to establish Minimum Time for Fuze VT,

See reverse side for speciol instructions as appropricte to outhorized weapons, fuzes, and projectiles,

Figure AM3, Range Salety Uard showing charge range.
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Figure AN, Firing Point Data Sheet displaying charge range.
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RANGE SAFETY CARD

13&0-1830' Wed 2 May 73

QCA_SMA JRA

SH HE M57 FZM564 M520 M514

MILS, RIGHT 3330 MILS

UNIT/STR 2/18th _ DATE.TIME GP:
ERING POINT._721 (3198 3425) AREA,
WEAPON 203 AMMUNITION.
TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: (Re! GNJ: LEFT 4978
LOW ANGLE PD MINIMUM RANGE 2000

METERS, MINIMUM CHARGE_2

FUZE TI, VT & HI ANGLE MINIMUM RANGE 3000

METERS, MINIMUM CHARGE—2

MAXIMUM RANGE TO IMPACT 3500

METERS, MAXIMUM CHARGE—®

SPECIAL INSTRUCTIONS: Apply 455 seconds to Time of Flight corresponding o

Ronge— 11,600 1o establish Minimum Time for Fuze VT.

See reverse side for special instructions as appropriate to autharized weapans, fuzes, and projectiles,

Figure AR5, Hange Salety Card indicating firing entirely during the day
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RANGE |FIRING ORDER »1 RANGE CONTROL LOG DATE _ | RANGE
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Figure ANG. lunge Control Log showing number of rounds,
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RANGE SAFETY CARD

Uty sta. . 2/18th DATE.TIME GP._)2200-0200]Wed 2 May 73
FIRING POINT 121 . AREA._ QCA SMA JRA
WEAPON,__. 103 AMMUNITION.__SH HE MS7 FZM566 MS20 MS514
TYPE OF FIRE. High & Low Angle
DIRECTION LIMITS., [Ref GN}. LEFT 4978 MILS, RIGHT. 5330 MILS
LOW ANGLE PD MINIMUM RANGE 3300 METERS, MINIMUM CHARGE—2
FUZE TI, VT & HI ANGLE MINIMUM RANGE— 4000 METERS, MINIMUM CHARGE—2

5000

MAXIMUM RANGE TO IMPACT METERS, MAXIMUM CHARGE.®

SPECIAL INSTRUCTIONS: Apply <4-5.5 seconds to Time of Flight corresponding to
Ronge— 11,600 1o establish Minimum Time for Fuze VT

See reverse side for special instructions os oppropriate to authorized weapons, fuzes, and projectiles,

Figure ANS, ltange Safory Card indicating fire during the night.
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Figure ARY. Firing Point Data Sheet showing fire entirely during the night.
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RANGE SAFETY CARD

— 2/18th DATE.TIME GP.__ [0600-1000] Wed 2 May 73 -

FRING POINT.121 (3198 3425) AREA.___QCA SMA JRA

PR 8" AMMUNITION.__ SH HE M57 FZMS64 M520 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: (Ref GNIi  LEFT 4800 MILS, RIGHT 3156 MILS
3500 METERS, MINIMUM CHARGE_ L

LOw ANGLE PD MINIMUM RANGE

FUZE TI, VT & HI ANGLE MINIMUM RANGE

MAXIMUM RANGE TO IMPACT

4000

METERS, MINIMUM CHARGE -

5000

METERS, MAXIMUM CHARGE.

SPECIAL INSTRUCTIONS: Apply +5.5 seconds to Time of Flight corresponding to

Ronge— 11,600 1o establish Minimum Time for Fuze VT,

See reverse side for special instructions as appropriate to authorized weapeons, fuzes, and projectiles.

Figure A90. Hange Salety Card indicating fire split during the day and night.
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RANGE SAFETY

CARD

2000-0100] Wed 2 May 73

QCA SMA JRA

SH HE M57 FZM564 M520 M514

MILS, RIGHT 3136 MILS

ryT osTR, 2/18th DATETIME GP..
FIRIMG POINT-- e (3237 3'!*09_! AREA.
weapon. 109 AMMUNITION:
[YPE OF FIRE: High & Low Angle

DIRECTION LIMITS: [Ref GNJ: LEFT 4800
LOW ANGLE PO MINIMUM RANGE 3500

METERS, MINIMUM CHARGE 2

FUZE TI, VT & HI ANGLE MINIMUM RANGE 4000

METERS, MINIMUM CHARGE__2

MAXIMUM EANGE TO IMPACT 6oaa

METERS, MAXIMUM CHARGE_S

SPECIAL INSTRUCTIONS: Apply L5.5 seconds to Time of Flight corresponding to

Ronge 11,600 to establish Minimum Time for Fuze VT.

See reverse side for special instructions as appropriote to outhorized weapons, fuzes, and projectiles.

Figure A91. Hange Safety Card indicating fire split during the day and night.



¢. Multiply the day and night fractions respec-
tively times the number of rounds found in the
Runge Control Log. round 10 a whole number, and
enter in the correct columns as shown in Figure A92.

Figure AWk ¥, % 83 rounds =62.25 =62 rounds/day
¥ %< B3 rounds = 20.75 = 21 rounds/
night.
Figure A91: % = % rounds = 37.60 = 38 rounds/day
¥ % 94 rounds =56.40 = 56 rounds/
night.

Columns 33-35, Target Identification.

Targets Now Grouped. With a small number of
targets, it is usually known where every round went.
If not, consult the next subsection.

Tarpets  Grouped,  When  targels  have  been
grouped, it is necessary to consult the correct Range
Safety Card to read the “Direction Limits (both lefi
and right).” “Low Angle Poimt Detonating Mini-
mum Range” and the “Maximum Range 1o

Impact.™

A proractor is placed on the map and the
“[hrection Limits™ are drawn so that “pie shces™ are
formed. Next, a rule calibrated to the scale of the
map is used to mark the minimum and maximum
ranges. After the ranges have been marked, o
“truncated pie slice” is formed and the following
directions are adhered w15 the "iruncated pie
shice” covers anly one target group, go (o 1 below,
On the other hand, if the “truncated pie slice”
covers two targel groups, par 2 below is followed.

I. Targets grouped (simple cases). Consult the
Range Safety Card in Figure A9 and read the
“Direction  Limus™ (lefi and right) as they arc
marked. Pay particular attention also to the “Low
Angle Point Detfonating Minimum Range” and the
“"Muaximum Range (o Impact.”

Lay o proteactor over the map, mark the direction
limits and draw “pe slices™ as has been done in
Figure A97. Use a rule calibraded 1o the scale of the
map and mark the minimum and maximum range
as read from the Range Safety Card, As can be seen
from Figure A97. a truncated “pic slice™ is thus

formed out of the pic shice. Since Target Group 18
falls entirely within the truncated “pic slice.” this
identification number is entered on the Firing Point
Data Sheet as shown in Figure A101.

2. Targets grouped {(complex case). If after draw-
ing “pie slices” from the direction limits and
truncated “pic slices” from the ranges, two or more
target groups fall within a truncated “pie slice,”
number of rounds must be divided as to the ratio of
included arcas.

Figures A%, A95, and A% are Range Safety
Cards on which the direction lhimits have been
marked. Figures A%, A9 and A100 are maps with
direction limits and ranges drawn in. From Figures
A9 and A99 it can be scen that one-half of the
rounds go (o target area 15 and the other half go to
target 16, From Figure A 10 it is seen that one-third
go to targer 15 and two-thirds to target 16,

Erasing must now be done or a new Firing Point
Data Sheet used . Copy the information from weapon
type and charge range directly below the lanter three
original entries so that the Firing Point Data Sheet
appears as shown in Figure A0

From Figures A9 and A99, since one-half of the
rounds go to target 15 and half to 16, the number of
rounds per day and night must also be divided in this
manner, Figure AI03 shows how the rounds are
divided. Compare Figure A103 with Figures A101
and A2,

From Figure A100, the ratios are one-third and
two-thirds for targets 15 and 16, Take one-third of
38 rounds for the day and one-third of 56 rounds for
the night. Enter these new day and night rounds for
target 15, Do similarly for target 16, See Figure
AlH for the completed Firing Point Data Sheet.

Column 1, End of Source Data Flag. Afier all
entrics have been completed on the Firing Point
Data Sheet, an asterisk is placed in Column 1 alier
the last entry as shown in Figure A104,

On an additional sheet ftems are entered as they
peniain fo the base. A typical attachment sheet is
shown in Figure A 105,
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RANGE SAFETY CARD

UNIT /STR. 2/18th DATE-TIME GP 1300-1830 Wed 2 May 73

FIRING POINT 721 (3198 3425)  AREA. OCA SMA JRA

WEAPON., 105 AMMUNITION: SH HE M57 FZM564 M520 M514

TYPE OF FIRE: High & Lew Angle

DIRECTION LIMITS (Ref GNJ: LEF] L MILS, RIGHT 2330 MiLs
QW _ANGLE PD_MINIMUM RANGE_—EiMEFEES, MINIMUM CHARGE__ 2
FUZE TI, VT & HI ANGLE MINIMUM RANGE 3000 METERS, MINIMUM CHARGE_ 2
MAXIMUM RANGE TO IMPACT 3500 METERS, MAXIMUM CHARGE— 2

SPECIAL INSTRUCTIONS: Apply +5.5 5&6%%&5 to Time of Flight corresponding to
Ronge 3 to establish Minimum Time for Fuze VT.

See reverse side for special instructions as appropriate to authorized weapons, fuzes, and projectiles.

Figure A93, Range Safety Card indicating direction limits and ranges.
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RAMNGE SAFETY CART

crur/STR— 2J18th DATETIME GP._.._.2200-0200 Wed 2 May 73 -
(CA SMA JRA

FIRING POINT.—— 121 AREA
SH HE M57 FZM564 M520 X514

WEAPON 105 AMMUNITION

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS. (Ref GNJ: LEFT 4978 MILS, RIGHT 5330 MILS
ETERS, MINIMUM CHARGE 2
]
FUZE TI. VT & HI ANGLE MINIMUM RANGE 4000 METERS, MINIMUM CHARGE £
6
JMAXIMUM BANGE TO IMPAC] [sooo]  sveress manmum cumsoe— &
SPECIAL INSTRUCTIONS: Apply <5.5 iw&s ta Time of Flight corresponding te
Range to establish Minimum Time for Fuze VT.

See reverse vide for speciol instructions os oppropriote to authorized weopons, futes, and projectiles.

Figure A, Range Safety Card indicating direction limils and ranges,
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RANGE SAFETY CARD

UNIT/5TR. — 2/18ch DATE-TIME GP—__0R00-1000 Wed 2 May .73 = .
FIRING POINT 721 (3198 3425) AREA QCA SMA JRA
WEAPOMN a" AMMUNITION: SH HE M57 FZM564 MS520 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS. (Ref GNJi LEFT 4800 MILS, RIGHT 5156 MILS
e et e - —

LOW ANGLE PD MINIMUM RANGE 330 METERS, MINIMUM CHARGE 1

FUZE T, VT & HI ANGLE MINIMUM RANGE 4000 METERS, MINIMUM CHARGE 1
MAXIMUM RANGE TO IMPACT | 5000 | METERS, MAXIMUM CHARGE— %

SPECIAL INSTRUCTIONS: Apply 455 mnds to Time of Flight corresponding to
Range to establish Minimum Time for Fuze VT

See reverse side for special instructions os oppropriote to outhorized weapeons, fuzes, and projectiles

Figure A5, Range Safety Card indicating direction limits and ranges.



RANGE SAFETY CAkG

JgepTostm 2/1Bth _ DATETIME Gp.__ 2000-0100 Wed 2 May 73 = =
fiRiNG POINT. 721 (3198 3425) AREA._ OCA sSMA JRA -

WEAPON. 105 AMMUNITION. SH HE M57 FZM564 M520 M514

TYPE OF FIRE: High & Low Angle

DIRECTION LIMITS: (Ref GN): LEFT. 4800 MILS, RIGHT 3156 MILS
LOW ANGLE FD MIMIMUM RANGE @ METERS, MINIMUM CHARGE 2

FUZE TI, VT & Hl ANGLE MINIMUM RANGE 4000 METERS, MINIMUM CHARGE_____ 2

MAXIMUM RANGE TO IMPACT.

£000

METERS, MAXIMUM CHARGE_..ﬁ—

SPECIAL INSTRUCTIONS: Apply +-5.5 fga%nds ta Time of Flight corresponding to

Range

to estoblish Minimum Time for Fuze VT

See reverse side for special instructions os oppropriate to outhorized weapans, fuzes, and projectiles.

Figurl* A6, Hange Safe ¥ Card indhicating direclion [imits and ranpes.
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Name of Base

Name of Person Preparing Work

Title g
Office | FPhone
Signature:
Approving Supervisor's Signature Date

Special Information:
1. Is this for an additional contour?
2 Hours during the day that firing occurs (or is predicted to occur) or

percent of inversions

3. Night only firing option (see Appendix C)

For response to 2 and 3, see Appendix C. No response is necessary for
the "normal"™ conditions.

b, Time Period Data was Taken

General Information:

Locations Specified (feet or meters) mﬁ-f_e,l'"s

4 %

Overall Percentage of Illumination Rounds

a
Percentage of Time Fuses IE; /5

Percentage of Proximity Fuses -..5-’6

Weapon } 5'5' G Code

(%]

Weapon o Code 6
Weapon Code 7
Weapon Code 8
Weapon Code 9

Figure A105. Attachment Sheet,
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APPENDIX B:
INTERPRETATION OF DATA

1 BASE MAP

This seetion describes land-use overlay maps by
establishing land-use clossifications. Figure Bl is a
Reservation Map (deseribed in AR-210-20) showing
peneraliced land-use categories. On this map s
superimposed a Noise Exposure Forecast (NEF)
Contour overlay, It should be noted that this hypo-
thetical example is a Reservation Map of Fort Sill,
but in no wiy represents the noise impact of Fort
Sill, The areas falling within the NEF 40 contour are
those where noise from blasting and artillery would

be most unacceptable. Complaints and threats of

legal action from residents inside the NEF 40 con-
tour would be the most vigorous. The arcas between
the NEF 30 and 40 contours are termed ' Discretion-
ally Acceptable” although some complaints are Lo be
eapected from residents and legal action may oceur.
The areas sutside the NEF 30 contour are "Normally
Acceptahle.™?

Feferving to Figure Bl, one ecan immediately
wlentity the areas of impact. It can be seen that the
NEF 40 contour includes n residentinl area in the
northern part of the city of Lawton, This is the small
shaded area shown. If the facility finds that it has
extensive impact, then it may be desirable to con-
struct special land-use and population density maps.

Land-Use Classifications. The intent when
choosing land-use classifications s 1o wdentily the
majur or predominant land-use. That s i there is
an area that has several land-uses (residential and
commerciall, the use selected is the one that pre-
dominates, OF course, near a downlown area this
fends to be commercial and in other locations it may
b residentid.

Activities which are particularly sensitive (o noise
should be considered: these may be levmed high-
sensitivity uses, This tvpe of study therefore altempts
o welade arcas ol speech interterence (where 11 s
pdesicable to have high outside notse levels and
whoeree Tond notses decrease the hvability of loca-

Aol Ewe Mg Wik Hl'\,l'rl'l { ot Arrerd e s, Lechnienl
Sl BoAts T HR, It 2

P
h

tions). The generalized classifications shown in
Tahle B1 reflect predominant land usape by noise
sensItvity groupings.

Tahle Bl

Clossifications Hefecting Predominant Land. Use

Classification Description

I hwelling U nits

All Hetal] Husiness

Convenience shopping, offices.
churrehes

Lavw Inhwerens Midse Level leg.,
clectrunte assembly)

High Inherent Nowse Level {e.g.
metal stamping)

Hecreational Open Space de.g..,
parks, plavgrounds,  public

L Hesidential

2 Cieprral Coammaerelals (e

A Seiphborhood Commereinl/
LRITRE

4. Light Manulseiuring

5. Heawy Manufaciuring
tr. Hhgh-Llse Chpen Space

Apuort ceniers)

Lirhan  Services Open Spoce
le g, wemelerios,  airpors,
refuse disposal aneas)

Apriculiural - Conservariion
Chpen Space &g,
ceologieal research arens)

Huspitals, Schools & WNursing
Huomies

T Modderate-Llse Open Space

Ko Lo Llse Chpen Spaes
farms,

U Moy Seasilive Damd- 1 lses

Mumbers preceding the following paragraphs
refer to numbers in Tables Bl and B2,

. Residential. This classification includes all
types of dwelling units including sinple tamily resi-
dences, apartment buildings, and mobile homes,

Twao  subelassifications
used: general and neighborhood. General commer-
cial is defined as operations or businesses conducted
primarily inside large bulldings or oceupying several
acres of land and serving an areawide population,
Examples would be large shopping centers, central
business disteicts, and locations along frontape roads
of interstale routes where there are many business
concerns, Neighborhood  commercial s generally
categorized as smullseale, neighborhood-oriented

24, Commercial, are

Businesses using smialler dereapes, Such businesses
are lweated awiay frome major commercial centers
where the surroimdings have a general residential,
derwcultural, or open-space vharagter,

4.5 Manulacruring, As with commercial, two
subeateories are selected: light manufacturing and
heavy manuloeturing, The point of dilferentiation is



the inherent “normal™ intensity of noise of the
manufacturing activity. Therefore, light manu-
facturing would include such things as electronic
assembly operations and industrial research facilities
where the overall level of intrinsic noise is low, Heavy
manufacturing would include milling, food process.
ing, and metal stamping plants, where the normal
notse levels are consistenily high, and are pot as

sensitive (o oulside noise.,

6.7.8. Open Space. Three subclassifications are
selected for open space, based on the level of use.
Low-use open space consisis of farms, nonrecrea-
tional water bodies, floodplains, and similar uses,
Moderate-use open space consists of land located in
or close 1o a city, village, or town, and involving an
intermittant use (church or cemetary) or performing
a low-density public function (refuse sewage disposal
or service 45 a buffer between incompatible land
uses). High-use open space is descriptive of intensive
land usage such as thar for parks, playgrounds,
recreational day programs. pools. or public spon
centers (tennis courts, softball diamonds, intramural
fields) or major recreational water bodies during

high-use periods,

9. Noise Sensitive. These activities are particular-
Iy sensitive 10 noise and include hospitals, public
schools. classrooms, theaters, nursing homes, rest
homes, funeral homes, universities. junior colleges,
mink farms, and chicken farms.

2 NOISE EXPOSURE AND COMMUNITY
RESPONSE

Studies have shown that excessive noise causes
physiological changes, including temporary and
permanent hearing loss, cardiovascular effects,
adrenocortical effects, gastric effects, and possibly
brain damage; and may cause a variely of psycho-
logical effects including irritability, fatigue, and
depression resulting from loss of sleep and the prob-
lems of adjustment o hearing loss. Of equal impor-
tance, although in some ways more difficuli to
assess, is the fact that noise is a major source of
annoyance, materially aflecting the quality of the
environment and those subjected Lo it}

T 1, Shulee. Neosse Avsesvment Guidelines Teohwical Back:
pround, Kegeay No, TE NA 172 dDcpartmem of Housving and
Urban Development. 19720, pp 8187,
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Individual responses to noise are studied in the
laboratory. Usually, these studies involve judgments
of individual noise events in conirolled environ-
ments. Such studies have been helpful in isolating
some of the factors contributing to noise annoyance
including intensity level and speciral characteristics
of the noise; duration of the noise event; presence of
impulses; abruptness of onset or cessation of the
noise event; .
degree of intermitiency in loudness, pitch, or
thythm; information content; and degree of interfer-
ence with activity.

Community annoyance by noise s  studied
through social surveys which reveal other variables
important in eliciting annoyance. Contouring pro-
grams and computer methods, while effectively pre-
dicting annoyance for a great number of bases, still
cannot predict precisely community response for an
individual military base. Insiead, persomal factors
contributing 1o a person’s reaction to noise must be
considered. These include:

I. Fear associated with activities of noise sources
such as fear of crashes in the case of aircraft noise or
accidental shelling in the case of blast noise,

2. Socio-cconomic status and educational level.

3. The extent to which residents of a community
believe that they are being treated fairly.

4. Artitude of the community residents regarding
the contribution of the activities.

5. The extent to which residents of the com-
munity believe the noise source could be controlled .

As part of the process of developing the NEF, a
method has been developed of interpreting noise
exposure due to blasts and artillery expressed as
NEF values, in terms of probable impact on land-
uses. These assessments of land-use compatibility
are based on accumulated case history experiences of
noise complaints, speech interference eriteria, sub-
jective judgment tests of noise acceptability and rela-
tivie "noisiness." need for freedom from noise intru-

*Public Wealth and Welfare Critevse for Note, 5500973002
(LS. Environmental Prosection Agency, 1971, pp 1.1-34.



sions, and typical noise insulation provided by
commaon fypes of building construction.

The land-use interpredations can be related to
predicied community response, particularly for resi-
dential  wses. Three categories  of  community
response prediction in notse-impacted arcas are:
(A} some noise complaints may occur, and poise may
occasionally interfere with some activities; (H) in
developed areas. individoals may complain, perhaps
virgorously, and group action 1 possible; (C) in
developed areas, repeated vigorous complaints and
conceried group action might be expected. These
categones are used in determining the extent and
severity of land use base operation incompatibility.?

The Department of Housing and Urban Develop-
ment (HUD) uses a four-category system 1o predict
community response with regard to residential uses:
(1} elearly acceptable. if the site lies well outside the
NEF -3 contours; (2) normally acceptable, i the site
lies outside the NEF-30 contours; (3 normally un-
acceptable, if the site lies between the NEF-30 and
A0 contours; and (4) clearly unacceptable, if the site
lies within the NEF-40 contours.*

The two most significant NEF contours for this
study are NEF-30 and NEF-40, the lower number
indieating o less severe exposure. The classifications
reflecting prominent land-usage from Table BI hive
been prowped 1o correspond with the two contours
being used and appear in Table B2

The Class A category identified in Table B2
includes all tand identified by Stondard Land Uxe
Coding Manual (SLUCM) Codes 110 through 190,
651, 674, 681 through 683, 691, 711, 762, and 921.
The Class B land-use category includes all land
identificd by SLUCM Codes 397, 471 through 479,
511 through 399, 611 through 649, 652 through 673,
675, 692, 712 through Tol. 767 through 790, K11
through 819, 822, and 831 through 84%. The Class C
category includes SLUCM Codes 211 through 299,
M1 through 396, 399, 411 (except 4111, 412 (eacept

Y vl 15w Phiomoraeg With Respone o Avrerift Noswe, Deohinwal
Mol 5 B o), 12

YIL Shulte. Mo Aswasiseent Ceniditives Tovhwic] Bk
peenned HWepert So. TE/NA 172 ibepariment of Hisusing amt
b Dhvelopmient, 1972, pp 1420 150
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41210, 421 fexcepr 4219, 422 (except 4229). 441,
449, 460, 481 through 499, K21, and 851 through
8907

For this study three calegoris normally provide
sufficient deail.

Tabsle B2

Noiwe b pesure Hatings bor Variews Land U s Classilention
i Thrve € atrgors Kating:
Clnsalfentins Sk Mating

A Hessdential il

Sserghbwarbossd { commeriaat® 1
S Sewsainae 19

Ohatemde NEE W00 wmtensr

B weral Connimerenal L)
Hiyh-L s Opsen Space i)
Mismterate: e Chpen Sprace 17)
Egebyr Emchurstwual 14§

Betneen NEF - b and 30
i

. Hewvy Induserial §5) sl MEF 0 s

P b e pem Space 1A

*Neighbarrhiedl Commereiil monet o isell @ sebe-senaiine
apueratiooy, bt ehis vliss by Bosewted wothin o residential
[} R I

Muore contours, such as the NEF-25, 35, and 45
contours. may be supplied to rellect a more aceurate
assessment of land uses. Contours of 30, 35, 40 and
45 may be given 1o more finely divide the calegories,

To evaluate noise exposure around a particular
military base the correct NEF Contour Map is super-
impesed upon the base map. By referring o Table
B2 one can readily see if any incompatibilities exist.
For a base with small artillery operations and a town
or population center far away. it i probable that no
conflicts of semsitive operations with less sensitive
ratings exist. As an cxample, classifications B and C
from Table B2 are permissible il occarring outside
the NEF-30 contour, but classifications A and B arc
not  acceplable imide the NEF-4 contours.
Refernng to Figure Bl it can be seen that 2 housing
area inside the NEF-40 contour is not permissible
and s, in fact, an impacied area.

If conflicts (such as the latter) do occur, the nexi
step wsually is to comider the Population Density

"Wserrend powr Wvmnes frosie Ntisbiveesiiry Mesnrce . TTED) Docnment
Seon, EE-T 08k o Dllwews Doestiiniv Bow Boonomoemmmental Eualin,
1TN, e -0



Maps for Day and Night. It is entirely possible that a
Class B area such as General Commercial may lie
inmside an area with sparse population density.
Usually. it will be obvious if the population distribu-
tion is dense enough to warrani a confhct. It should
be remembered that the NEF contour overlay is an
accumulated average of day and night artillery
operations on the base and it may well be that a large
nighttime activity does not affect a commercial area
or a school, ete.

Prediction of blast and artillery noise around a
military base is facilitated by the use of a computer-
generated NEF overlay map. This overlay, in con-
Junction with base maps will indicate areas receiving
noise exposure al levels which can be expected 1o
create concerted  adverse  public reaction,  This
method of prediction reflects the hest available infor-
mation aboul noise and speech interference, and
other physical and psychological factors.

3 NOISE MITIGATION TECHNIQUES

Local meteorological conditions, the time of day
of operations. and community relations play para-
mount roles in the noise profile around a military
mstallation. This section contains useful information
about sound propagation through the atmosphere
and community relations as they apply to noise
impacit mitigation.

Sound Propagation Through the Atmosphere.
In practice, the speed of sound varies with direction
and altitude, primarily due to wind and temperature
changes, The net result is that the atmosphere some-
times acts as a lens, diverting waves travelling away
from the ground and focusing them at a distant
point on the ground. This focus occurs when the
variation ol the speed of sound with altitude under-
goes an inversion; that is, the velocity decreases with
gltitude near the ground and then increases at
greater altitudes. Of concern in this study is a double
imversion, in which the velocity of sound decreases
with aliitude near the ground, increases as one goes
higher. and then decreases again at still greater
altitudes (see Figure B2). This phenomenon usually
occurs only during the night and carly morning
hours. Figure B2 also illustrates the focusing and
ducting of the sound waves. These focuses can
appear in the range from 2 to 40 miles from the

sourrce. Inan arca where focusing occurs, blast noise
is extremely loud and annoying.

Basically, meteorological conditions can  be
expressed as the percentage of time that an inversion
is present. This “inversion condition” takes into
account the effects of temperature and wind. For
maost areas of the United States, the inversion condi-
tion is 50%:; this value will be used when plotting
contours if none other is specified.

Adjustments to Blasting Operations. Il incom-
patible land use areas are anticipated prior (o the
receipt of NEF Equal Annoyance Contours, there
are several alternatives that may be taken. These
choices logleally include specification of an adjust-
ment fo the operational blasting conditions 10
improve the highest quality of land use for the resi-
demtial noise-sensitive activities in  communities
adjzcent {0 the installation.

The most dramatic adjustment that can be made
= to curtail blasting during the time when inversions
occur, namely during the night and early morning
hours. Figure B3 is an NEF Contour for a 50%
inversion condition (firing done 24 hours daily).
Figure B4 represents a 5% condition for firing only
during noninversion daylight hours.

Curtailing fire during the night and early
morming hours affords about a 13 dB reduction for
previously incompatible land-use areas. In other
terms. & 13 dB noise reduction reduces the impact
area by o foctor of 20, This is an extensive amount of
land area that becomes usable by eliminating firing
during these hours,

As a comparison, Figure BS displays the effect of
day-only fire. This set of comours does, however,
include the temperature inversion present during
early morning daylight hours and the reduction in
norse is nol as greal. Figure B presents the NEF
contours for a theoretical military base for which
firing was scheduled during non-inversion daylight
hours,

An alternative to eliminating blasting during a
part of a 24-hour day & to reduce operations. If
firing were maintained over a 24-hour period but cut
by 50%. the reduction at the affected residential



arcas would be only 1.8 dB (a harely audible difYer-
encel. The reduction in impact on the previously
affecied commumnity areas now found o be compani-
e would be 10-15%, compared to a factor of 200,
or 3 2000™% reduction when eliminating firing during
the night and early moming hours.

Community Relations. Good relations with area
resudents are extremely important in mitigating com-
munity respanse to blast noise. For example. if resi-
dents have a favorable attitude towand the base, the
amouni that complaints can be reduced is equivalent
to 510t units of NEF contour reduction. This reduc-
fion in contour size s equivalent to an increase of
4-10 times the blasting while having the same com-
munity response. It s therefore easy to see that
having a positive relationship with community resi-
dents and leaders can reduce annoyance complaints
and threats of legal action.

Many things can be done 1o achieve good com-
munity relations; the following suggestions are in no
wity 1o bt considered complete. One way (o promote
b pesitive attitede s o make speakers available w
commiunity organizations to acquaint members with
blasting operations on the hase. Along with an
explanation of the purpose of operations, an effort
shauld be made to convinee members that the base is
voneerned uboul noise problems and the associated
complaints and. most important, that the base is
currently involved in noise mitigation methods.

Belore speaking 10 area residents aboul noise
mitigation technigues, it s helpful to understand
why people are complaining. One of the primary
mtivations for complaints in blasting situations has
been found 10 be fear. Many respondents, when
guestioned, have indicated concern about damage to
their houses, If structural damage occum, of coune
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the residents have valid complainis; however, if only
rattling and shaking are involved. the tactful
approach s 1o suggest that shaking and rattling do
nol cause damage o dwellings. Residents may also
express other types ol lears. such as that physical
harm will come 10 their children from being
awakened at might. Frankly. a great amount of tact
s required at this point. Base personnel should
advise respondents that mitigaton methods are
currently being emplwed at the base.

Above all, the important thing s 10 maintain
pood relations with area residents when speaking 1o
organizations and when handling complainis.
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APPENDIX C:

GUIDELINES FOR SUBMISSION OF DATA

This appendix explains how to submit infor-
mation 1o CERL when reguesting NEF Equal
Annuyance Contours. Subjects discussed include the
ordering of contours, specific options available,
materials the base will receive, the cost of this
service. and the person to contact if difficulties anse.

A. General

Fach set of NEF Contours is a generalized overlay
plotted to the scale of the base maps. These contours
depiet "equal annoyance levels™ and are in a form
which can be thought of as a “footprin'" of the noise
impuct. They are actually & composite based upon
the average or typical total daily operations of the
military facility.

B. Ordering of Contours: Materials
to Be Submitted

The facility ordering NEF Equal Annoyance Con-
tours must complete and furnish rwo fypes of data
sheets and the attschment form as described in
Appendix A of this report. In addition, the military
base must also send CERL two maps. These
muterials include the following:

I. Target Data Forms containing the information
concerning the location of targets on the miltary
base (Figure C1).

2. Firing Point Data Forms containing the infor-
mation about firing point locations and their associ-
ated torgets, weapon types, number of rounds, and
types of ammunition (Figure C2),

X, An Attachment Sheet (Figure C3) specifying
information covered in both the forms above. This
information includes:

a. Study preparation. This section of the Attach-
meni Sheet must be completed in its entirety inchad-
ing name of base, person preparing forms, etc.

b. Whether or not this form is for an original or
an additional contour.

. Inversion condition. This percentage for the
base will be specified if operations are controlled or
i this is for an optional hypothetical condition (i.e.,
no liring during o percentage ol inversion condi-
tions). Thus, o base would specify 0 percent if they
never fired during inversions. Further explanation is
given in Specific Options below.

d. Day/night operating conditions. This optional
condition specifies the day only or day and night that
hypothetical firing would occur. Details are pre-
sented m Specific Options.

e. Time period data was taken. A mimimum of
one month of data will be required to complete the
Targer and Firing Point Daila Sheets. 1T there is a
large variation in operations, up to four months of
data on activity may have (o be considered at the
time that the data sheets are being completed. (A
large variation is a 40 percent or more change in
operations during different parts of the year.) For
example. if there s an extremely large variation in
firing patterns between halves of the year, two repre.
sentative months will be needed to fill out the data
sheets. [fthere is a large vaniation between quarters,
CERL should be consulted before work is mitiated.

f. Locations specified. This is the method
emploved ar the particular base for describing the
locations of firing and target points. Locations may
be specified in feet or meters only,

2. Overall percentage of illumination rounds—
typically 4 percent.

h. Overall percentage of time fuses—typically 15
percent.

i. Overall percentage of proximity fuses—typical-
ly 5 percent.

1. Additional weapon types with assigned codes,
These are used for any weapons not lisied in Table
Al. The corresponding code is for use in the Firing
Point Data Sheet.

4. The Reservation Map. described in AR-210-
20, must be supplied when ordering contours. The



Conmtour Map Overlay produced by computer will Fit
the seale of this map.

5. A map showing areas within a 10- o 15-mile
radius of the installation must be supplied. Contours
may or may not be produced for this map depending
upein the notse impact upon 1he base. All maps will
be returned unharmed.

C. Specific Options

Two options are currently available. One is the
Imversion Condition and the other s the Operation
Condiion. As discussed in Appendix B, wversion
conditions significantly affect the propagation of
sound through the armosphere. Specifications of
cither or both of these options will result in an addi-
tional set of contours gencrated al extra cost to the
military Facility.

1. doversion Condition. The inversion condition
ta the percentage of time that an inversion is present
during a4 2-hour day. For most locations in the
United States, this condition s 50 percent, I this
condition ditfers from 50 percent for the military
hose, o different condition will be completed by
CERL from National Weather Serviee Records, No
addditionnl charge will be added for this primary
tmversion condition,

Since o temperature mversion 1§ most likely 1o
wecur in the period between two hours affer sunsed
and two hours after sunrise. firing performed during
nomimversion hours reflects a reduced noise impact.

IT a base operates on a reduced schedule of hours,
this will impact the percentage of inversions. Thus,
the base must inform CERL of the actual hours of
firing. This information should be written on the
attachment sheet (Figure C3) in the area concerned
with pereent of inversions.

As an option, a base may request an additional
contour depicting the effect of climinating firing
during some or all the hours during which inversions
occur. A request for an additional contour requires
an additional attachment sheet (Figure C3) and the
requester should write “Supplemental Contour™ at
the top of the sheer.

108

2 Day and Night Firing (0700 to 2200 and 2100
o 07K, respectivelyl is important for the noise
impact. A penalty is assessed for night ficing, If a
base already fires only during the day, this is evident
in iis submitted data. As an option, a base may
request an additional contour depicting the effect of
climinating night firing. A request for an additional
contour requires an additional anachment sheet
(Figure CJ) and the reguester should write “supple-
menial contour™ at the top of the sheet.

D. Materials the Base Will Receive

Following recapt of completed dara from the
hase as described in B above, evaluation and contour
generation can be expecied in five weeks. The base
will recerve a set of NEF Equal Annovance Contours
plotted to the scale of the Reservation Map.

If there is a signilicant noise impact, another set
of contours will be plotied to the scale of the larger
arca map that was supplicd by the facility. Any addi-
final  contours showing  desired  inversion  and
aperating conditions that were requested by the
military base will be included as will the two maps
that were originally supplied,

E. Cost

Ihe cost of this service will vary depending upon
the complexity of operations at the installation. but a
median value of $800 can be anticipated for a base
with fairly extensive blast operations.*

F. Difficulties Encouniered

Communication, both by telephone and letter, is
invited and encouraged during the time the base is
completing data sheets. 11 i s found that there is a
notse impact upon the military installatson. assist-
ance may be requested in the preparation of land-use
and population density maps. Wnitten correspood-
ence may be addressed to the Construction Engi-
neering Research Laboratory (CERL), P.O. Box
4005, Champaign. IL 61820 or to the Office of the
Chief of Engineers, Washington, D.C. 20314.

1w v s March 1978 price ostimate s hch mias be sdpssted
tlue 1o mflatin.
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Name of Base

Kame of Person Preparing Work

Title

Office

Phone

Signature:

Approving Supervisor's Signature

Special Information:

1. 1s this for an additional contour?

2. Hours during the day that firing occurs (or is predicted to occur) or

percent of inversions

3. HNight only firing option (see Appendix C)

For response to 2 and 3, see Appendix C.

4, Time Period Data was Taken

General Information:

Locations Specified (feer or meters)

Overall Percentage of Illumination Rounds

Percentage of Time Fuses

Percentage of Proximity Fuses

Weapon Code
Weapon Code
Weapon Code
Weapon Code
Weapon Code

Figure C1. Attichment Sheet.
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Y¥o response is necessary for the

"normal" conditions.



column gives the time duration during which fire
occurred. Find the correct row under “Firing Poimt
Grid™ in the Range Control Log for the firing point
under consideration and use these directions:

a. If fire occurred cntirely during the day
(O07T0G-2200 howrs) proceed to 1 bebow.

b. If fire occurred entirely during the night
(22000700 hours) choose option 2 below.

o 1T fire overlapped between day and night or
night and day, proceed 1o 3 below.

{. Fire Ocewrring Entirely During Day, 11 no over.
lapping occurred between day and night, simply
enter the number of rounds fired from the Range
Control Log in Columns 21-24. Place zeros in
Columns 25-28 since no fire occurred during the
night. An example of a typical Range Control Log is
shown in Figure A3l indicating the firing point,
actual time finng occurred, and rounds fired. Figure
AJ2 shows the completed Firing Point Data Sheet.

2 Fire Occurring Entirely During Nighe. 1f no
overlapping occurred beiween night and day, enter
the number of rounds fired from the Range Control
Log in Columns 25-28. Place zeros in Columns 21-24
since no fire occurred during the day. Figure A1)
shows a Range Contral Log for fire entirely during
the night. Figure AM is an example of the completed
Firing Poimt Data Sheet.

A Fire Overlapping Berween Day and Nighe,
Computation i required 1F firing is continuous
between day and night. This allows one (o split the
total rounds fired proportionately between the hours
of firing that occurred during the day and night.
When the total number of rounds is divided, the
number of rounds per day is entered in Columns
21-24 and the number per night in Columns 25-28 of
the Firing Point Data Sheel. Note that the numbers
in Columns 21-24 and those in Columns 25-28
should add 10 equal the twial rounds fired as
originally read from the Range Control Log.

From the Range Control Log in Figure AJS it &
seen that the “Actual Twne™ is split between day and
night. When this occurs, the following sfeps are
adhered to:

I. Find the number of hours during the day
(07002200 hours) that liring occurs. Round this
number to the nearest % hour il necessary.

Example:

Actual Time
In 7/ Owm
0500 1100

1100 howrs - 0700 istart of day) =
4 hours of firing during the
day

2. Find the number of hours in the night
(2200-0700) that firing oceurs. Round this number
1o the nearest % hour il necessary,

Example:

Actual Time 0700 (start of day) - 0500 hours =
In / Ow 2 hours of firing during the
0500 1100 night

3. Total the number of hours in which firing
occurred during the day and might from above.

Example:
4 hours (day) + 2 hours (night) =6 hours (total)

4. Make fractions for day and might hours. To do
this for the day, make a fraction of the number of
hours in the day that firing occurs over (he tolal
hours (i.c.) Part 1/Part 3 from above. Similarly, for
the night hours, make a fraction of the number of
hours in the night that firing occurs over (he total
hours, i.c. Part 2/Part 3 from above.

Example:

4 hours (day) 2 ;
E Teouers (stah = 3 iday fraction)

3. Muluply the day fraction times the total
number of rounds fired from the Range Control Log,
round 1o a whole number and enter in Columns
21-24 of the Firing Point Data Sheet. Multiply the
night fraction times the number of rounds fired,
rognd o a whole number and enter in Columns
25-28 as shown in Figure AJb,
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Figure A1, Range Control Log for fire occurring entirely during the day,
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