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: ' FOREWORD

4 This rescarch was conducted for the Directorate of Military Construction, Office
of the Chief of Engineers, under Project 4A162121A896, *Environmental Quality for
Army Construction,” Task 06, "'Noise Pollution Control,”” Work Unit 001, *‘Predic-
tion and Reduction of the Noise Impact Within-and Adjacent to Army Facilities."
Frank Beck was OCE Technical Monitor.

Dr. L. R. Shaffer is Director of CERL.
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BLAST NOISE DATA

1 BACKGROUND

Noise as it impacts on man is increasingly recog-
nized as a major source of annoyance. Currently,
work is underway internationally to assess the effects
of noisc on man and to discover the means to elimi-
nate and attenuate noise. For many years, desirable
levels of noise in offices and commercial establish-
ments have been known, and recently standards
have been established to protect workers in indus-
trial areas. Current studies of the effects of noise
clearly show that people repeatedly exposed to high
noisc levels exhibit increased irritability and dis-
comfort, severe nervous tension, loss of ability to
concentrate, impaired aptitude to perform even
simple tasks, and loss of sleep.?

Once buiit, military facilities flourish and attract
peopic who build homes nearby and later complain
about the noise. Experience shows that complaints
and legal damage suits relating to noise do exist and
that at some bases this results in the reduction 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 pertiining 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 to take group
or legal action, and the percentage reduction in
property values all as a function of the affluence of
the neighborhood can also be predicted. Changss in
operations and different weapons and locations are
reflccted in altered impact predictions for the base
cnvirons. The prediction methodology has been
computerized to facilitate generation of noise predic-
tions.

The result of prediction methodology is equal
noisiness contours. These contours can bedrawn toa

1. J. Shultz, Noise Assessment Guidelines Technical Back-
ground, Report No. TE/NA 172 (Department of Housing and
Urban Development, 1972), pp 81-87.

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.

Figurc 1 depicts the boundary of a military base.
Also superimposed on this figurc are generalized
land-use areas (describing zones as related to
activities pe-formed with regar- to noise sensitivity)
and. as listed in Table I, NiF equal annoyance
contours. This overlay process identifies areas of
incompatible land use. Figure 2 giaphically displays
for this example the areas of land which are thus
incompatiblic.

Table 1
Noise Exposure Forecasi Ratings for Various
Land-Use Descriptors
NEF Land-Use Descriptors
Below W Class A Zone

\\

JO-40 :\\‘ Class B Zone
Above K Class C Zone
2 PURPOSE

This report presents the means for base facility
enginecring personnel to gather necessary opera-
tional information in a suitable format so that it can
be readily keypunched and a computer prediction
madc of the noise 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 described.

3 SCOPE

This preliminary report presents information
necessary for gathering operational data for the pre-
diction of noise impact of artillery, demolition, and
other blast operations and for ¢valuating the result-
ing noise impact contours thus produced. Contours
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g e

will be generated initially e the U.S. Army Con-
struction Engineering Rescarch Laboratory, ATTN:
Avomstics: Section, Box 4005, Chamipaign, Hlinois
nixM.

4 APPROACH

Data s gathered byousiug existing sonrees of
information such as base commander, base facilities
engineer, director of post training, a map of the
base, o base publication C'List ol Maric Grid
Coordimates ol Control Points, Relerence Points,
Station  Markers.  Firing  Points, Dugonts  and
Farges”™)  or a technical mannal  (CArtillery
Ammunition” TMO-£300-203, Range Satety Cards
and Range Control fLops).

Raw data that has been gathered trom the above
sonrces mnst be converted into a form suitable Yop
submission 10 a compater. The  process  of
completing data sheets is deseribed which puts the
raw data into an casity kevpnnched form. Oncee the
data sheets have been interpreted by computer,
cgual  annovance  contours,  the end  result of
computer calenlations, have to be evaisated for the
base. Typical and generally accepted means of
evaluation are thus presented.

5 DISCUSSION

To predict annovance levels, a series of caleula-
tions must be made by computer. Appendix A
presents giridelines for completion ol two types of
data sheets, One of these is the Target Data Sheet
which will be examined first because it is the casier
10 complere.

The Targer Data Sheet regnires inlormation con-
cerning the lociation of targets on the military hase,
When the total number of targets is fess than 25, the
wentitication nnmber lor cach target iy entered on
the Target Data Sheet, However, when the number
of targers exceads 25, they are grouped into target
arcas and assigned g unigne number, This grouping
of targets geeatly reduees the work necessary to il
ot a farger Data Sheet, without any loss of
acenracy when interpreted.

1he Firing Point Data Sheet, though more dilli-

14

cnlt to complete, provides more information about
tiring point focations and their associated targets,

weiapon (vpes, niember of ronnds, and  type of

anmimnition. Information on coordinates, weapon
tvpos, cliarge range, and target identil*cation is most
cinsily obtained Trom the Range Salety Card. Other
sonrees of information include a map of the base and
the Table of Mcetrie Grid Coordinates. When com-
pleting the number ol rounds lTor day and night,

however, the Range Control Log is the source of

intormation casiest to use. Charge range, projectile
flag, and height above or depth below ground all
require consultation of the weapon type in order to
proceed.

‘the ittachment sheet, in Appendix A, supplies
itormation about artillery, ammunition, operation
and inversion conditions, the hase, and the person
lilting ot the data sheets. Along with the requested
information, the hase is to lorward two maps to the
US Army  Construction  Engineering  Research
Laboratory, ATTN: Acousnes Section, Box 4005,
Champaign, Hlinois 61820. ‘I'he lirst of the two maps
to be lorwane.d is a Reservation Base and Plan Map.
This map shows the entire military iacility with some
snrrounding areas. The second map to be sent will
show arcas adjacent to the military facility within a
10 to 15 mite radius. [t will be determined at the time
of contour plotting it noise conditions warrant the
generation of a set of contours to the scale of the
adjaeent area (10-15 mile radius) map. All maps will
be roturned unharmed with the contour overlays.

The computer contouring program  accepts
coordinates for firing and target points in meters
(preferred) or feet. Degrees, minutes, and seconds
conld possibly be used on special request. Standard
mietric coordinates are the best choice. The contours,
once generated, can be plotted in cither meters or
teet and drawn to the sei i of the community map.
Special items such as “bivw -ups™ of a portion of the
contours are also possible such as in cantonment
ATCUN.

Based on liring and targer point coordinates.
which may be positive and negative, the computer
chooses zero coordinate to be the center of the source
and prints the coordinates of this souree and locates

‘it on the resnlting contours.,

Annex Al summarizes instructions for com-
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pleting both the Target +.nd Firing Point Data Sheets
which are explained in letail in Appendix A. The
annex provides concise directions without lengthy
explanations or cxamples. Nomerous references,
however, are made to the examples in Appendix A.
Annex A2 offers several examples which show how to
complete both the Target Data Sheet and the Firing
Point Data Sheet.

Appendix B includes a detailed description on

RS T PR ROV i S S WLIP-PLOL - WP A RO ¥ o - = "~ B R

interpretation of contours and a section dealing with
noise mitigation techniques.

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

Telephone and letter questio v are expected
during the implementation of this preliminary data
gathering and analysis operation and should be
addressed to CERL.
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COMPLETING DATA SHEETS

1 TARGET DATA SHEET

Column 1, End of Target Data Flag. This column
will be discussed at the end ol this section after all
items have been completed on the Target Data
Sheet.

Columns 2-5, Target Identlification. When the
total number of targets is less than 25, the identifica-
tion number lor cach target is entered onto the
Target Data Shect. However. when the number of
targets exceeds 25, they are groued into target arcas
and cach target arca is a.signed a unigue number.
Figure Al compares a base with a - mall number of
targets and Figure A2 eompares a base with a large
number ol targets.

Less Than 25 Targets. With this small number,
the target identification number is copied directly
from a map of the area or from the Table of Metric
Grid Coordinates from the zone considered and
entered into Columns 2-5. Figure AJ illustrates a
map with eight targets and one liring point. Figure
A4 shows what the Target Data Sheet should look
like when all the target identifieation numbers are
copied from Figure A3 onto the T-rget Data Sheet.

More Than 25 Turgets. With a large number of
targets, cireles are drawn to group the target points
into elusters. This procedure involves drawing a %,
t. or 1Y kilometer-radius circle around most ol the
points in a target arca that are clustered together,
Naturally. a 1Y, kilometer cirele makes identification
casiest. but there is one pitlall.

I a major population center (city, town, or
village) or base housing (Bachelor Entisted Quarters,
Bachelor Officers Quarters or Family Housing) is
near. the radius ol a circle must not execed % of the
distance between the population arca and the center
ol the circle. More circles of a smaller radius are to
be drawn instead of just one. 1% kilometer cirele. A
number less than 100 is arbitrarily assigned to cach
group. ‘This identification number must be unique
since it will be nsed later to identify a particnlar
group.

Preceding page blank
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Fignre AS illustrates the gronping of target points
when they are close to a housing section. Note that
o circles, cach of 1 kilometer radins, are drawn. In
Fignre A6 the lower gronping of targets is near the
housing arca so several cireles are drawn. The upper
cirele in Figure A6 was totally removed trom any
population center and was drawn to the largest size
Ppossible.

In Figure A7 the idemtification column for the
Target Data Sheet has been completed Tor Figures
AS and A6, Great care must be exercised to make
certain that only one target corresponds to a given
target identification number.,

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

Turgets Not Grouped. This information s

obtained either from a map or from the Table of

Metric Grid Coordinates. Enter the X eoordinate in
columns 7-12 and the Y coordinate in columns
13-18.

1. The map is easiest to use if one is familiar with
the arca. Coordinates are given to the nearest 100
meters.

Example: Consult Figure A8 to read the X and Y
coordinates of target point 747, 1t can be seen that
the X coordinate of 747 is between 25 and 26.
Twenty-five and 26 are the large numbers running
from left to right found at the bottom and in the
body of the map. Notice from the circled X and Y
coordinates at the lower lelt-hand corner of the
cxample that the large numbers are in units of 1000
meters.

From estimation or by using a plastie grid overlay
calibrated to the map scale, read a digit for the 100's
place as in Figure A9. This digit is S since point 747
is %o of the way across the grid. In this case the X
coordinate entered in the Target Data Sheet is
25500

The Y coordinate is read similarly. Notice that
the point 747 is between the Y coordinates of 35 and
Jo. By estimation or measurement the next digit is 9
since the poime is % 08 the way up the grid as shown
in Figure A10. The Y coondinate entered in the
Target Data Sheet is 35900, The Target Data Sheet
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Figure AS. Grouping targets on a map. l
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lilled 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 target.
Values in this list are stated to the nearest meter and
no rounding is required. When reading from the
Table of Metrie Grid Coordinates shown in Table
Al. the first S digits correspond to the Y coordinate.
The Target Data Sheet is completed in Figure Al2
from the Table of Metric Grid Coordinates.

Table Al
Table of Metric Grid Ceerdinates
Tgino Grid reference Al Lecstien Description

(meters)
KR 445 POA  Y:ttow car body
Tdo 440 POA  Orange car bady
o 48 POA  Orange car bidy
2T 413 POA  White car buxdy
9 443 POA  Yellow car bady

Targets Grouped. After the targets have been
grouped and cireles drawn, the coordinates are read
directly from the map. The location of the target
arca is the center of the circle. A review of map
reading was discussed in the example under sub-
scction one and illustrated in Figures A8, A9, and
A10. Figure AlJ is an example of how to read
coordinates from a map with 1 kilometer circles. The
X and Y coordinates are completed in the Target
Data Sheet in Figure Al4.

Column 1, End of Target Data Flag. After filling
out the Target Data Sheets for all the targets, place
an asterisk in Column | of the last entry on the
Target Data Sheet. This tells the computer that
there are no more Target Data entries to follow.
Figure A1S shows a Target Data Sheet with an
asterisk after the final entry.

2 FIRING POINT DATA SHEET

When completing this form, one sheet is 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 it the Range Safety Cards are arranged
in chronological and numerical order. Figure Al6 is
an illustration ol a Firing Point Data Sheet with the
columns latelled.
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Column 1, End of Source Date Flag. This col-
umn will be discussed at the end of this section after
all items have been completed on the Firing Point
Data Sheet.

The Box Above:

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

Demolition sites are not usually numbered on the
map. so one must ercate an unused number and
assign it to demolition sites in order to avoid eon-
fusion. As an example, Figure A17 shows several
demolition 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 obtained from the Range Safety
Card, Map. or from the Table of Metric Grid
Coordinates.

Range Safety Card. Of the three references cited
above, this card is the easiest to read and therefore
should be used if possible. Referring to Figure AlS8,
the first 4-digit number after “‘firing point’* (5064 in
this case) is used as the X-coordinate. Add a zero to
the cnd so the number becomes 50640. Enter this
S-digit number in Columns 7-12. In like fashion for
the Y-coordinate, the second 4-digit number after
“liring point™® (3771 in this case) becomes 37710
after adding a zero and is written in the Firing Point
Target Sheet. Figure A19 shows how thess two
coordinate fields should look when eompleted.

Muap. Coordinates may be read from the map if
desired or if the Range Salety Card is incomplete.
An example of how to read a location Irom a map
was given in the previous section and in Figures A8,
A9, and A10. For Firing Point 118§, considered here
in Figure A20, the X and Y coordinates are read
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Figure A13. Map illustrating target grouping.
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Figure Al17. Map illustrating demolition sites.
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] from the map and entered in the appropriate
3 columns. Figure A21 shows how this is accomplished
when reading coordinates from a map.

Table of Metric Grid Coordinates. If desired,
coordinates may be found in this table but they have
to be rounded to the nearest meter in order to be
consistent with the data sheet. From Table A2 the
X-coordinate for Firing Point 115 is 550646.8.
Round this number to 550649 and enter the fast S
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 Metric Grid Coordina es
Azimuth (mils)
Station Coordinates Altitude (meters)
e (SN96T7.6 - 8ITT2.3) RE)
LA IR (SSOK10.Y - 8YT006.5) 32
Fe 1S (540646 8 - 837717.2) A1)
FP tISN (550022.2 - 83778t.1) JoX
FP11SS (5506468 - 817647 . 3) R5L)

100,
w0
gt ~ 1% ey O,
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Figure A20. Coordinates read from a map.

In some cases it is necessary to use afl six digits
because the base is on a division of major zones.
That is, if the X coordinate of one firing point is
S90747, and another firing point is 600747, then all
six digits are used.

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

After the weapon is known, consult Table Al
below aad enter the 1 or 2-digit code in Columns
19-20. Note: tf the weapon is not listed in Table AJ,
assign the next code number (S, 6, 7. 8, or 9) to the
weapon and include this information on the attach-
ment sheet explained at the end of this chapter (see
Figure AS3). Figure A24 shows how to enter the
codes into the Firing Point Data Sheet.
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Figure A21. Firing Point Data Sheet containing coordinates.
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Figure A24. Firing Point Data Sheet showing weapon type.
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Tahle A3 3. Small Charge TNT (Code 10). For a small
w Codes charge of TNT (0.25-90 1bs), put zeros in Columns
e 29.30 and consult Table A4 below to fill in Columns
Weapon Code 31-32. Figure A28 shows the completed Firing Point
Data Sheet for a 10 Ib charge.
10Smm 1
185mm U 2 Table A4
8in. H 3 Mazimum Charge Codes for a Small Charge of TNT
178mm G 4
: Weight of TNT Ibs Maximum Charge Code
U 0.25 1
. 1.00 2
9 5.00 3
Smuall Charge INT (0.25-90 Ibs.) 10 10.00 4
Large Charge INT (HO-SX0 Tbs ) 1 15.00 5
25.00 6
35.00 7
Charge Range: S0.00 8
70.00 9
Coiumns 29-30, Minimum Charge. w000 0
4. Large Charge TNT (Code 11). For a large
Columns 31-32, Maxi:mum Charge. Consuli Col- charge of TNT (110-500 1bs) place zeros in Columns
umns 19-20 on the Firing Poim Data Sheet: 29-30 and consult Table AS below 10 fill in Columns
J31-32 as shown in Figure A29 for a 200 1b charge.
ia. It the weapon tvpe code in Columns 19-20 was Table AS
1-9 follow cither part 1 or 2 below. Masimum Charge Codes for a Large Charge of TNT
b. 1f the weapon type in Columns 19-20 was 10, Weight of TNT tbs Maximum Charge Code
follow par1 3 below.
1o 1
. . 140 2
¢. If the weapon type in Columns 19-20 was 11, 170 3
tfollow part 4 helow, 200 4
240 S
1. Non-INT Weapons (Codes 1-4) Range Sufety 280 °
Card. Refer 10 1he Range Safery Card and enter the ::: .
I-digit number  after “*Minimum Charge” in 450 0
Columns 29-30 and the number after “*Maximum 4 0 10
Charge™ in Columns 31-32. Note: The remaining columns on the Firing Point Dala Sheel
must be completed in pencil since some adjusiments may
In Figure A25 the Minimum Charge is 1, whieh is have 1o be made afier beginning.
entered in Columns 29-30 in the Firing Point Maca
Sheet. From Figure A25 the Maximum Charge is S, Coiumns 21-24, Number of Rounds Per Day.
which goes it Columns 31-32. The completed Firing
Point Data Sheer for this example is dispiayed in Columns 25-28, Number of Rounds Per Night.
Figure A26. By dclinition, day occurs between 0700 and 2200
hours while night is between 2200 and 0700 hours.
2. Non-TNT Weapons  (Code  1-4)  Charge The Range Control Log along with the Range Safety
Known. 1f the Range Salety Card is incomplete or il Card are the main sources of information for this
tke typ cal charge is known, put zeros in Columns subsection.
26-30 and enter the charge in Columns 31-32. Figure
A27 shows the Firing Point Data Sheet when the From *he Range Control Log in Figure A30 under
typical charge is known to be S. “Actual Time (In/Out)” it can be seen that this
38
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Figure A26. Firing Point D)ata Sheet containing charge range for non TNT weapons.
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Figure A27. Firing Point Data Sheet containing charge range for non TNT weapons.
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Figure A28. Firing Point Data Sheet containing charge range for a small charge of TNT.
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Figure A29. Firinp Point Data Sheet containing charge rung for a large charge of TNT.

NOTE: The remaining columns on the Firing Point Data Si.cet must be completed in pencil since
some adjustments may have to be made after beginning.

43

i e ibenistidel Al e tiasi




B e R ARl ot o) PO s e EE— o

*S0r] jo1u0)) a3uey eV andyy

- 3
H.8 OHn &5 O0E!{ Q050 ..!m.w. cﬂﬂhﬂ L [ootijcosd  8i/z| zAL GFD
INVYN/73INL|INYN InL] 10O NI 4N0 NI
Q3ui 3 [SNOSHId NOILYI0T
NOJVY3IMm s S IOWON| 031 #17 G3ISOdWI 131 1VN 1oV 210 Hd 8 §dO QIN9/LNIOd ONINI4 QNJMM-WNUW 1iINN N31808d
ELoWT : €d | ¥9M
39NVY 3iva 907 TOHINOD 3IONVY aN H30M0 ONIMI4| FONVY

ndiniihib il idbeddeddaibte




T

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

a. If fire occurred entirely during the day
(0700-2200 hours) proceed to 1 below.

b. If fire occurred entirely during the night
(2200-0700 hours) choose option 2 below.

¢. If fire overlapped between day and night or
night and day, proceed to 3 below.

{. Fire Occurring Entirely During Day. 1f 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 A31 indicating the firing point,
actual time firing occurred. and rounds fired. Figure
AJ2 shows the completed Firing Point Data Sheet.

2. Fire Occurring Entirely During Night. 1f no
overlapping occurred between 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 tire occurred during the day. Figure A3
shows a Range Control Log for fire entirely during
the night. Figure A34is an example of the compl:ted
Firing Point Daia Sheet.

3. Fire QOverlupping Between Day and Night.
Computation is required if firing is continuous
between day and night. This allows one to split the
tutal rounds fired proportionately between the hours
of tiring 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 Sheet. Note that the numbers
in Columns 21-24 and those in Columns 25-28
should add 10 cqual thc total rounds fired as
originally read from thc Range Control Log.

From the Range Control Log in Figure A3S it is
scen that the " Actual Time™ is split between day and
night. When this occurs, the following steps are
adhered to:
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1. Find the number of hours during the day
(0700-2200 hours) that firing occurs. Round this
number to the nearest ¥ hour if necessary.

Example:

Actual Time 1100 hours - 0700 (start of day) =

In / Out 4 hours of firing during the
0500 1100 day

2. Find the number of hours in the night
(2200-0700) that firing occurs. Round this number
to the nearest % hour if necessary.

Example:

Actnal Time 0700 (start of day) - 0500 hours =

In / Out 2 hours of firing during the
0500 1100 night

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

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

4. Make fractions for day and night hours. To do
this for the day, makc a fraction of the number of
hours in the day that firing occurs over the total
hours (i.e.) 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 the total
hours, i.e. Part 2/Part 3 from above.

Example:

4 hours (day) _2 '
6 hours (total) — 3 42y fraction)
2hours (night) _ 1, . . . .
6 hours (total) 3 (night fraction)

S. Muhiply the day fraction times the total
numbcr of rounds fired trom the Range Control Log,
round to a whole number and enter in Columns
21-24 of the Firing Point Data Sheet. Multiply the
night traction times the number of rounds fired.
round to a whole number and enter in Columns
25-28 as shown ir Figure AJe.
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Figure A32, Firing Point Data Sheet for fire occurring entirely during the day,
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Figure AM. Firing Point Data Sheet for fire occurring entirely during the night.
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Figure A3, Firing Point Data Sheet indicating overlapping fire.
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Example:

,
;(d:l)’ tfraction) X 8S rounds = 56,06 = 57 rounds
’ per day

! (might fraction) x 85 rounds = 28.33 = 28
' rounds
per night
To check the arithmetic, 57 rounds per day + 28
rounds per night = 85 total rounds.

Columns 33-35, Target Identification. Three
cases will be examined to complete the Target
ldentification Columns. Case a. is the simplest ol the
three and is used when the targets are not grouped.
If the targets are grouped, cases b. and c. are to be
examined. Case b. describes the procedure to
interpret “Direction Limits™ and “Range Limits”
trom the Range Safety Card. Case c. is more com-
plex and describes how to divide the number of
rounds per day and night based upon the ratio of
included areas between two target groups when
necessary.

a. Targets Not Grouped. When a small number
of targets (less than 25) is utilized on a base, the
target for each firing point is usually known. If it is
not known, a form such as the **Firing Gun Sheet”
may have to be used. If 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 completed Firing Point Data Sheet.

b. Targets Grouped (simple case). When targets
have been grouped intocircles. the following method
witl be observed. To complete these columns the
Range Safety Card and map must be used. One
reads from the Range Safety Card, the “Direction
Limits™* (both left and right), the “*Low Angle Point
Detonating Minimum Range.” and the *‘Maximum
Range to lapact.” A Range Safety Card is shown in
Figure AJ8 with these items marked. The infor-
mation realized trom the Range Safety Card is
plotted on the map with the assistance of a
protractor cafibrated in mils and a scale calibrated
to the map scale.

Figure A9 shows Firing Point 115 over which a
protractor hias been placed. It can be seen that with

S o ol T e
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the feft and right direction limits at 4920 and 5100
mils respectively, a **pie slice™ cuts through Target
Group 8. The minimum and maximum ranges
further establish that Target Group 8 is the target
tor Firing Point 115.

The procedure for identifying the target for
Firing Point 115 is as follows. Lay a protractor cali-
brated in mils over the firing point. Approximate the
direction timits (left and right) on the map (4920 and
St00 mils in this case). Remove the protractor and
use a straight edge to lightly draw two lines from the
tiring point to the 4920 mark and from the firing
point to $100 as is shown in Figure A40. Next use a
rule or similar device calibrated to the map (a
measuring device can be constructed from the scale
at 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
3500 meters occur as is shown in Figure A4l.

Remove all protractors and scales from the map
and inspect the truncated “pie slice” to see if the
target group lies within the minimum and maximum
range (see Figure A42). If all (or a greater portion) of
a target group is within the truncated *‘pie slice,”
enter the identification number of the target group
in Columns J3-34 as shown in Figure A4J. If the
truncated “‘pie slice” overlaps two target areas
(one-half of tne *‘slice’ in one area and one-half in
the other) more work is required.

c. Targets Grouped (complex case). This case is
used when two or more target groups are included
within a truncated **pie slice.” Figure A44 shows the
Range Safety Card for Firing Point 7 with direction
limits and ranges marked. Figure A45 is a map of
the firing area of Firing Point 7 with a protractor
overlay. Referting to Figure A46, all necessary infor-
mation has been marked on the map. As can be
readily seen from the shading. Target Group 8 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, new
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. Items
filled in include Firing Point Identification, X and Y
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Figure A%?. Firing Point Data Sheet showing the target identification number.
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Figure A43. Firing Point Data Sheet with target identification number.
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coordinates, weapon type, charge range, and
number of rounds per day and night.

As a review, to 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
0S00 and 1300. Since day starts at 0700 this is 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 .1 filling out 1h= Firing Point Data Sheet is to
copy the weapon type and charge range to the line
below as in Figure A49.

Next. identify each line by putting the target
identification number in Coiumns 33-35. The first
line is for target 8 and the second for target 9. Erase
the 30 rounds per day in Columns 21-24 of Figure
A48 and replace the 30 with a 15 for both targets 8
and 9. This is done because one-half the rounds in
the day went to target 8 and one-half to 9. The
number of rounds per night is done in the same
fashion and is shown in Figure AS0. Note how the
Firing Point Data Sheet of Figure AS0 differs from
the :initially incorrect one in Figure A48.

Column 36, Projectile Flag. Enter a | 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 Column 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
10 or 11. If TNT (Weapon Codes 10 or 11) was deto-
nated above ground. enter the height in feet pre-
ceded by a plus sign into Columns 37-41. If TNT was
buried enter the depth in feet preceded by a minus
sign (sce Figure ASI).

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

This terminates the information to be entered
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into the Firing Point Data Sheet. Another sheet,
however, must be completed in addition to 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 type vs. code numbers that have
been added; and thc name of the person preparing
the work and information about the base.

Locations are typically specified in mcters as has
been the case in this report. By viewing a Range
Safety Card, it is evident which method is employed
at the base. It is also important to note that the
method of specifying locations will also correspond
to the contour maps which will be generated.

The overall percentage of illumination rounds is
typically 4 percent, the overall percentage of time
fuses is typically 1S percent and proximity fuses are
around 5 percent. These percentages can be
obtained from the Aiumunition 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 scale
map is 1:250,000, but contours can be adjusted to fit
any map size if specified.

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

Inversion and operating conditions and the time
for which data is to be gathcred arc explained in
Appendix C.

Prediction of the noise impact of a military
facility is made possible through ex ensive computer
routincs. The result of these calc slations is equal
noisiness contours which arc plotied to a distance
scale compatible with a map of tne basc. A descrip-
tion of the information necessary 1 initiate this pro-
gram has been supplied in sections dealing with
completion of the Target Data Sheet, Firing Point
Data Sheet. and Attachment Sheet.

Once contours have been plotted. much more
work still has to be done at the base. Appendix B
indicates the procedures to be followed to predict
annoyance levels from the contours,

e
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Figure A48. Firing Point Data Sheet with number of rounds entered.
3
62 3




7] ] 48484 32979
1 00000800000 8000aac

—
NN NiN|j0|0

ol [ =

=

|

Figure A49. Firing Point Data Sheet with weapon and charge range copied.
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Figure A50. Firing Point Data Sheet showing division of target groups.
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Name of Base

Name of Person Preparing Work

Title

Office Phone

Signature:

Approving Supervisor's Signature Date

Special Information:

1. 1Is 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.

4, Time Period Data was Taken

General Information:

Locations Specified (feet or meters)

Overall Percentage of Illumination Rounds

Percentage of Time Fuses

Percentage of Proximity Fuses

Weapon Code S T
Weapon Code 6 i
Weapon Code 7 d

: Weapon Code 8
: Weapon Code 9 *
é .
- Figure A53. Attachment Sheet. 1
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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 Identificatlon.

Less Than 25 Torgers. Copy the target identitica-
tion number from the map (Figure Ad) and enter in
the Data sheet (Figur: Ad).

More Than 25 Targens. Group targets into the
largest circle possible. ramely circles of radius %. 1.
or 1% ki'ometers. The radius of a cirde must not
eaceed % of the distance between a population erea
and the center of the circle (Figures AS and A6).
Draw smaller circles if necessary. Create a unigue
mumber for cach arcle, write it on the map. and
enter it on ihe data sheet (Figure A7,

Columns 7-12, X Coordinate.

Columns 13-18, Y Coordinate.
Targ=ts Now Grouped.

t. e map s castest to use to read coordinates of
target points (Figures As. AY and ALO). Lnter
S-digit numbers for both the X and Y coordinates in
the data sheet Ghagure AL,

2. 1t using the Table of Metric Grd Coordinaites,
the first S-digits under “grid refercece’ are the X
coordinate and the last Sare the Y (Lable Al). Linter
the X an i Y coordinates directly muo the data sheet
(Figure A12).

Targets Grouped. Use the center of cach cirele as
the location of the Target arca (Figure A13). Enter
S-digit coordinates from the map for cach circle
group in the data sheet (Figure A14) (see Figures A8,
A9, A0, and At

Preceding page blank
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2 ABBREVIATED DIRECTIONS FOR
COMPLETING FIRING POINT DATA SHEET

Column 1, End of Source Data Flag. Place an
asterish (%) in Column § of the fast entry for cach
souree.

The Box Above:

Columns 2-5, Firlng Polnt Identlfication. R.ad
trom cither the Range Safety Card or the Range
Control Log and copy directly into the box above
Columns 2-5. 1 a firing point has a direction letter
tollowing the identification number, place this letter
above Column 6. Create an unused number for any
demaolition sites. Onty one firing point identification
nimber is used on a Firing Point Data Sheet but the
sheet cin be used tor the tull duration of gathering
data. For additionat sheets, cross ont the boxes at
the top of cach continuation sheet.

I he Box Above:

Columns 7-12, X Coordinate.

Columns 13-18, Y Coordinate. Obtain informa-
tion Jrom the Range Sadety Card. map o Table of
Metric Grid Coordinates.

Range Satety Card (Figure ALN). The firse 4-digit
nmber atter CFiring Point™ is the X coordinate,
aid the second $-digit number s the Y. Make these
S-digit numbers by placing a zero 1o the riglht of the
units place (Figure AtY),

Mup e Figures A8 A9, A0, and AL

Lable of Metric Grid Coordinates. Round to the
weiarest meter and enter the last S-digus. 1 there iy
over i repetition or confusion, 6-digits should e
cntered.

Columns 19-20, Weapon Type. Consult Range
Satety Card and double-check with Range Control
Log since a tiring point can have more than one type
ol weapon per dav. Read weapon code trom Table




e aaten

™

Ao and enter code i the Firing Poine Dana Sheet,
Notes Howeapon s not Iisted in Table Ab, assign the
nent annnsed Code Number 1o the weapon and
wehide ths atormation in the Attachment Sheet
e ASH.

Lable A6

Weapon Codes

Weupon Code
T~ 1l |
1>~ h '
LTI | 1
1 s G [}
H
\
M
Sl Change TN 00 Sl to
P Charee IS el S T It

Charge Range:
Columns 29-30, Minimum Charge.

Columns 31-32, Maximum Charge.

GO0 1 weapon code in Columns 1920 was 129
tollow cither parts + or 2 below:

b weapon code was 10, follow part 3 below.
el weapon code was H dollow part 4 below.

I Weapon Code -9 From Range Satetr Card
Frgure A23). P ater the digit number after M-
mum Charge” i Columns 2930, the number alier
SMovimme Change™ e Columns - 312320 (see
Fienre A26),

2 Weapon Code v -Charge Kuown, H oo
tpical diarge is hnown enter zeros in Colnmns 29-3%0
and put the Charge e Caduesns 31232,

UoSmall Charge INT (Code 1), PGt 7eros
Calimmas 2930 and enter a b oor 2-digit code Trom
Lable A7 Columps 3132,

I Large Charge INT (Code 1) Put seros in
Cohnuns 2930 and enter the 1 or 2-digit code trom
Fable A i Cotumns 30-32,
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Talle A7

Mavimum Charge Code Used for a Small Charge of TNT

Weight of IN1 thy Mavimum Charge Code

(AR |
[NLL )
SR 1
LT ]
1~ 1K) 3
A 1] 6
15 1K) N
N IR )
(LT 9
RIRLT n

Tahle A8

Marimum Charge Code Used for a Large C? - -ge of TNT

Weight of TNT lhs Marimum Charge Code
fto {
140 3
10 3
AL 4
240 S
ALY | O
0 -
M) )
o Y
NN 1

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

Fire Occurring Ewtircly During Day. 1t lire
occurs between 0700 and “200 honrs, obtain the
number of ronnds Tired Irom the Range Conirol Log
tFigure A and enter in Columns 21-24 ol the
Firing Poun Data Sheer (Figure A32). Pur zeros in
Columns 2528,

Fire Occurring Eatirele During Night. 11 fire
ocairs between 2200 and 0700 hours, obtain the
number of rounds fired from the Range Control Log
tFigure Ad o and enter in Columns 25-28 ol the
Firtng Point Data Sheet (Fignre AR, Put zeros in
Cohunns 21-24.

Fire Overlupping Between Day and Night. Split
the 1otal revnds fired proportionately between the
rounds fired during the day in Coliumns 21-24 and

L b B

e S i it
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rounds fired during the night in Columns 25-28 (see
Figures AlS and Asb6).

Columns 33-35, Target identification.

Targets Not Grouped. On a base with a small
number of targets, the target for each firing point
is usuall; known or can be obtained easily (Figure
AY)).

Turgets Grouped (simple case). From the Range
Satety Card read the ’Direction Limits,” “Low
Angle Point Detonating Range” and “"Maximum
Range to Impact™ (Figure A38). Lay a protractor
over the map and draw a *“pie-shaped™ section from
the chirection fimits. Use a rufer ~alibrated to the
map 1o truncate the “pie stice™ for the range
(Figures AW, A40, Adt, and A42). 11 the truncated
“pie slice”™ covers onty one target arca, enter the
target group identification number in Columns
3335t the truncated “'pie slice™ covers more than
one target group. consuit the next subsection.

Turgpets Grouned tcomplex case). If the truncated
“pie slice’ covers two or more target areas (Figures
A4S and Ado) divide the number of rounds based on
the ratio of ir~luded arcas. Create a new line in the
Firtng Poinc Dita Sheet and transfer the weapon
type and charge range to the line below. Identify
carli row by the correct target identification number

7

entered in Columns 33-35. Divide the number of
rounds per day ard night according to the ratio of
included areas of target groups and enter these for
cach target number (Figures A49 and AS0).

Column 36, Projectile Flag. Fnter a t into
Cotumn 36 it blanks were fired or if the weapon code
in Columns 19-20 was 10 or t1 (smafl or large
charges of 'tNT). 1f neither blanks nor TNT was
fired. leave Column 36 blank.

Column 37-41, Height Above (+) or Depth
Below (-) Ground. Enter a 0 in Columns 37-41 if
the weapon code in Columns 19-20 was anything but
t0Oor 11. If TNT (Weapon Codes 10 or 11) was deto-
nated above ground, enter the height in feet pre-
ceded by a ptus sign into Columns 37-41. If TNT was
turied enter the depth in feet preceded by a minus
sign.

Ou an additional sheet the following entries are to
be included: whether locations are in feet or meiers;
overall pereentage of illumination rounds; percent:
age of nme fuses; percentage of proximity fuses;
assignment of unused code numbers 10 additional
weapon types used at the base; inversion and opera-
tionat eonditions tsee Appendix €); time period data
wits taken: name of person preparing work and
intormation about the base.




T

ANNEX A2

1 EXAMPLES USED TO COMPLETE TARGET
DATA SHEET

Columns 2-5, Target identification.

Less Than 25 Turgets. Copy the target identilica-
tion number direetly trom map (Figure AS4) and
enter it onto the Target Data Sheet (Figure ASS).

More Than 25 Targets. Group targets into a %, |
or 1Y kilometer radius cirele. I1'a population center
is near, the radins ol the cirele must not exceed ¥% al
the distance between the population center and the
center of the cirele. Figure AS6 shows several targets
ready lor prouping. Figure AS7 shaws the same
1arpets ahier eircles have been drawn. The city al
Lawton is within S kilameters ol the lower clusters of
targets: consequently, two circles ol % kilameter
radius and one of ?/ kilometer radius were drawn.
The grouping with a 1% kilometer circle is far
enough away Irom any population center so that it
conld be drawn to tull sive as evidenced in Figure
AS7. Create unique identilication numbers, write
them on the map and enter them in Columns 2-5 as
shown in Figure ASS.

Columns 7-12, X Coordinate.

Columns 13-18, Y Coordinate.
Turgets Not Grouped.

1. Coordinates read trom the map. The kilo-
meter’s place is copied from the coordinate numbers
(running vertically and horizontally on the map). the
hundred’s place s estimated, and 1wo zeros are
added 10 the end so that a S-digit number is entered
in the Target Data Sheet.

As an example. the kitomerer’s place for the X-
coordinate of Target Point 180 in Figure ASY 18 43,
Lstimate the hundred’s place as 8 and add two zeros
1o the end. The X-coordinate entered is 43800,
Simitarly. the Y-coordinate is IS700. The Target
Data Stieet in Figure A6 shows the identitication
numbers  and  coordinates  for  the  targets  in
Figure ASY,
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2. Coordinates read tfrom Table of Metrie Grid
Coardinates. ‘The first 5-digits under *“Grid Refer-
enee’ correspond to the X-coordinate and the last §
correspond to the Y. Specifically, the coordinates for
Target Point 157 are 44278 and 35815 as read from
Table A9. The coordinates are entered in the Target
Data Sheet as shown in Figure A61.

Table A9
Table of Metric Grid Coordinates

Tgtno Grid Reference Al Location Description

{meters)
0N~ 442’1{ Jodsd 487 WMHA Red car by
(B A b 5 RTY Y 421 WMHA  Whiic car body
(071 L3008] 15854 410 WMHA  Whiic junk
099 430021 IeKS 404 WMHA  Red car by
0l R AR IRN TN $08 QCA Yellow car bods

103 44519{.15950 415 SMA-WMHA Yellow junk
150 4844 35090 49 SMA-WMHA White car body
154 41959(15412 2 SMA-WMHA White car by
155 JHM6[1857) 409 SMA-WMHA Ycllow car body
156 44001[25K10 414 SMA-WMHA Wihilce junk
187 44278 35813 412 SMA-WMHA Red car hody
T JTINERT 417 SMA-WMHA Yellow car by
(RE, 45172015744 402 SMA-WMHA Yullow car hady
124 48779108877 00 SMA-WMHA Ycllow car bads

Turgets Grouped. 1 the targets have been
grouped, simply read the coordinates for the target
circles directly from the map. Remember to take the
locatian ol the target area as the center of the circles.
A map with the centers al the circles indicated is
shown in Figure A62 and the campleted Target Data
Sheet is displayed in Figure A63.

Column 1, End of Target Data Flag. When all
targets have been entered onto the Target Data
Sheets, place an asterisk in Calumn | of the last
entry on the last Target Data Sheet. Include no more
entries on the Target Data Sheets.

2 EXAMPLES USED TO COMPLETE FIRING
POINT DATA SHEET

This example indicates how to complete the
Firiug Poimt Data Sheet. The material will be pre-
sented here by corresponding columins on the Firing
Point Data Sheet. Remember to include only one
firing poim identitication number Tor ecach Firing
Point Data Sheet.
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Figure A54. Map illustrating ungrouped targets.
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The Box Above:

Columns 2-5, Firing Point Identification. This
identilication number is read from the Range Safety
Card shown in Figures A64, A65, A6b, and A67 or
Irom the I 'nge Control Log displayed in Figure
A68. All ol the liring points in Figures A64-67
collectively require one entry of 721 on the Firing
Point Data Sheet as shown in Figure A69.

The Box Above:

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

Runge Satety Card. From Figure A70, the first
4-digit number tollowing “Firing Poim™ is the X
coordinate. Add a zero to the end and emer 32010.
Likewise, the second 4-digit number indicaied in
Figure A70 is the Y Coordinate and is entered as
25}, The Firing Point Data Sheet is shown with
ihese eniries in Figure A71.

Mup. Coordinates can be read trom the map in
Figure A72 if desired. The X Coordinate is 320. Add
2 zeros 10 the end of this number and enter on the
Firing Point Data § cet (Figure A73). Similarly, add
2 7¢ros 10 343 and er or this number in the block tor
the Y Coordinate.

Tuble of Metric Grid Coordinates. From Table
All, the X coordinate is the first number listed for
Firing Point 721. Round 1his number to 531978 and
enier 31978 alter deleting the lirst digit. The Y

coordinate iy ceniered as 34251 as shown in
Figure A74.
Columns 19-20, Weapon Type. Consult  the

Range Salety Cards as shown in Figures A/5, A76.
A77, and A78 to lind the weapon types used. Table
A10 lists the codes to enter for weapons. A line is
used lor each Range Safety Card when filling in
weapon types as shown in Figure A79.

Charge Range:
Columns 29-30, Minimum Charge.

Columns 31-32, Maximum Charge. Use the ap-
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Table ALO
Weapon Corles
Weapon Code
105mm 1} 1
I33mm h 2
Rin. H 3}
I"5Smm G 4
S
6
8
9
Sall Charge INT (02590 1bs) 10
Farge Charge INTEHO-S0 [bs) n
Table At}
Table of Metric Grid Coordinates
Azimuth (mils)

Sation Coordinates Altilude imeters)
HPTIVS ISIH06.9-8WN1.5) 9y
1P~20 1531 366 4 8¥7 34600 40
1 2 (SYI977.8 - NY25). 1) K6
(NI (832319.5 - K14094°8) e
(L I ISTIRSS.1.K11749.7) 9

plicable section below by first noting the Weapon
Codes.

Non-TNT Weapons (Codes 1-9 trom Columans
19-20). Atter referring to the Range Safety Cards in
Figures ABO, A81. AB2, and A83 enter the 1-digit
number after “Minimum Charge” and ‘Maximum
Charge™ in the respective columns as shown in
Figure A84.

Non-TNT Weapons (Codes 1-9). 1 the typical
charge is known, put zeros in Columns 29-30 and
enter the charge in Columns 31-32.

Smull Charge 7 VT (Code 10). For a 0.25-90 Ib
charge of TNT entcr zeros in Columns 29-30 and fill
Columns 31-32 with the code trom Table Al2.

Large Charge TNT (Code 11). For a 110-500 Ib

charge of TNT enter zeros in Columns 29-30 and fill
Columns 31-32 with the code from Table A13.

Columns 21-24, Numbar Rounds per Day.

Columns 25-28, Number Rounds per Night.




Table Al2
Masimum Charge Codes for a Small Charge of TNT

Weighi of TNT ibs Maxtmum Charge Code

0.25

1.00

S.0
10.00
t5.00
25.00
AS.0
N0.00
70.00
90.00

X DD N e N

-
-

Fining Entirely During Day. The Range Safety
Card in Figure A8BS shows fire occurring between
0700 and 2200 hours. From the Range Control Log
in Figure A86. enter the number of rounds (49) in
Columns 21-24. Put zeros in Columns 25-28 as
shown in Figure AB7.

Firing Entirely During Nighi. The Range Safety
Card in Figure AB8 indicates fire occurring between
2200 and 0700 hours. From the Range Control Log
in Figure A86. enter the number of rounds (76) in
Columns 25-28. Put zeros in Columns 21-24 as
shown in Figure A89.

Fire Overlapping Between Day and Night. Split
the number of rounds proportionately between the
day and night. The Range Safety Cards in Figures
A90 and A91 will be used as examples.

a. Find the number of hours in the day
(0700-2200 hours) that fire occurs and round to
nearest ¥% hour.

Actual Time
In / OUT

Figure A90:0600 - 1100 1000 hrs - 0700 hrs {start of
day) = 3 hrs fired during
day

Figure A91:2000 - 0100 2200 hrs (end of day) -
2000 hrs = 2 hrs fired
during day

b. Find the number of hours in the night (2200-
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Table A1}
Masimum Charge Codes for a Large Charge of TNT

Weightof TNT lbs Maximum Cha.ge Code

1o
140
170
200
240
290
M0
80
440
0

XD DN w -

-
=

0700 hours) that fire occurs and round to the i:carest
Y hour.

Actual Time
In / Out

Figure A90:0600 - 1000 0700 hrs (start of day) -
0600 hrs = 1 hr fired
during night

Figure A91:2000 - 0100 2400 hrs (midnight) - 2200
hrs (end of day) =2 hrs +
0100 hrs - 0000 hrs (mid-
night) =1 hr

2 hrs + 1 hr =3 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) 4- 1 hour (night) =4 hours
(total)

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

d. Make fractions for the day and night hours.
The day fraction is Partl/Part 3 and the night frac-
tion is Part 2/Part 3.

Figure A90: 3 (day)/4 (total) = ¥ (day fraction)
1 (night)/4 (total) = ¥, (night fraction)

Figure A91: 2(day)/5 (total) = % (day fraction)
3 (night)/5 (total) = ¥ (nigut fraction)
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