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2.2 Outdoor Sma I I Arms Ranges

2.2.1 Design Guldellnes. Smal I arms range des Ign must prevent Injury to
personne I or property damage outs Ide the range from mlsdl rected or acc Identa I
firing and rlcochete; and be so deelgned as to di rect r lcochets away from the
firing line Inside the range. I f there Ie enough distance and land area

aval lab Ie, an open range may be SI ted a I lowing for surface danger zone

aPProPr late fOr the weapons intended to be used. See F Igures 2 through 2e and
F Igure 3 for surface danger zones for f I r Ing of sma I I arms weapons. These

figures are for flrlng at fixed ground targete, eXCePt F Igure 2a wh Ich shows
open range Impact area requirements for f ir Ing at moving targets. These

f Igures show proJectl Ie Impact and ricochet areas for soft, dry, loamy SO I I .
Rangee having sol I containing rocks or requirements for firing on hard targets
WI I I require larger areas. Crlterla for such conditions WI I I be obtained
dur Ing the p Iannlng DhaSe fOr new ranges. F Igure A-1 1 of Appendix A shows

surf ace danger zone requ I rements for such range cond I t ions. Tab Ie 4 shows the
maximum range for ammunition I Isted and should be used In conjunction with
F Igures 2 through 2e and F Igure A-1 1 of Appendix A.

Table 4

Max I mum Range of Smal I Arms Ammunl t Ion

Ca I Iber Maximum Range ( In tIh3t.SrS)

for most Powerful
Cartridge

.22 long rifle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1400

.38 revolver Ball, M41 . . . . . . . . . . . . . . . . . . . . 1600
Ba I I , PGU-1 2/6 . . . . . . . . . . . . ...1900

.45” pistol . . . . . . . . . . . . . . . . . . . . . . . ...’..... . . . . . . . . . . 1500

.45 submach i negun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1600

.357 magnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2160
9 mm pietol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1740
9 mm submach I negun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1840
.44 magnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...2290
.50 math I negun Ball, M33 . . . . . . . . . . . . . . . . . ...6500

AP , M2 . . . . . . . . . . . . . . . . . . . . ...6100
shotgun, 12 GA. r lot (00 buckshot) . . . . . . . . . . . . . . . . 600
.30 r I f I e and math I negun

Ball, M2 . . . . . . . . . . . . . . . . . . ...3100
AP , M2 . . . . . . . . . . . . . . . . . . . . . . . 4400

.30 carbine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2300

5.56 mm rifle Ball, M193 . . . . . . . . . . . . . . . . . ...3100

7.62 mm rifle and machlnegun,
Ball M60 . . . . . . . . . . . . . . . . . . ...4100
Match, M118 . . . . . . . . . . . . . . . . . . 4800
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filled concrete block will provide mass. Absorptive acoustical surfacing will
reduce the noise level in the range but will have little effect on
transmission outside the raqge. Blown-on acoustical material is not
permi:ted. Conventional acoustical treatment is encouraged behind the firing
line. Downrange acoustic treatment must be compatible with the planned lead
dust removal process. Do not paint downrange block walls or acoustic tile
sound absorbing walls ; this significantly degrades the sound absorbing
qualities of the materials . Existing ranges may continue use of painted
surface.

Wall treatment should be instilled in not larger than four foot wide
panels to facilitate replacement after dsmage. Install acoustic wall
treatment on furring strips spaced away from the wall. Ventilation duct
openings should have noise traps to reduce noise transmission to outside or
other occupied building areas. The floor area behind the firing line may be
covered with acoustic material that can withstand the chosen lead rWKWaI

process . While carpet is not recommended, it need not be removed from
existing facilities. Airborne noise can be reduced by sealing off air leaks.
Doors should be solid core, weather stripped. Provide double doors (air lock
arrangement) when connecting directly with another part of a larger building.
Double glazing of windows into concrol rooms will reduce transmission.

2.1.10 ~iehting. Provide general downrange 1ighting for safety and cleanup
purposes as well as for general range illumination. The preferred method is a
continuous bank of fluorescent lights with supplemental halogen or a
combination of lights running the full width of the range. Light intensity at
target face should be between 85 to 100 footcandles measured 4 feet (1.22 m)
above the floor at the target. The ideal light wavelength is 550 plus or
minus 50 nanometers. Range should have dimmer on lighting to satisfy various
training requirements of using activities

2.1.11 Ranee Desire Review. For weapons to be fired, weapons type,
ammunition to be fired, and distances of firing line to targets must be
determined during the planning phase. Other design consideracions include:
number of firing points; lighting possibilities ; manual and automatic target
carrier/turning mechanisms ; offices or at least tables for administrative
support; shooting benches; clocks and timers;.ventilation; ease of lead dust
cleanup; spectator safety; acoustics; lead’dust control; lead removal from
lead dust collectors and bullet traps. A range which adjoins a classroom
requires soundproofing. Glass walls separating firing points from waiting
areas may be used to reduce noise and lead dsngers to spectators or waiting
shooters

During the planning phase, the weapons officer, range officer, range
training officer, safety officer, industrial hygienist, and public works
engineer should review the design requirement before construction drawings are
started. When the station or design agent is unable to proceed with
preparation of construction drawings in accordance with the criteria of this
design manual, requests for deviation must be addressed to Commander, Naval
Facilities Engineering Command, Code 04, 200 Stovall Street, Alexandria, VA
22332-2300. During the design phase, submittal reviews by the appropriate
Naval Industrial Hygienist are required in accordance with NAVFACINST 6260.2,
Reviews For Health Hazards During Facilitv Desirn Process , and may be required
by the appropriate Engineering Field Division (EFD) in accordance with EFD -
published instructions
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2.7 Compos Ite Sma I I Arms Ranges. Where site conditions permit, rifle,
p Istol and math Inegun ranges should be located close to each other. I f
necessary for use, compos I te ranges may over I ap under cent ro I I ed cond I t Ions.
Common eupport fac I I It Ies may then be located for convenient use by Dersonnel
on al I ranges (refer to section 3).

2.8 Shotgun Ranges. Cr I ter la for shotgun ranges shal I be as def Ined In
Paras. 2.B.1 through 2.8.3.

2.B.1 Surface Oanger Zone, R lot Gun Ranges. For deelgn cr Iter la, see
Figure 6-3 of MCO P3570. 1A Pol Icles and Procedures for F I r Ing Ammunl t Ion for
Training, Target Pratt Ice, and Combat , for f I r Ing 12-gauge r lot guns us Ing
cartr Idges loaded WI th 00 buckshot or sma I Ier.

2.8.2 Max Imum Range. Refer to Table 4 for r lot gun ranges.

2.6.3 Skeet and Trap Ranges. Refer to NAVFAC P-457, P Iannlng and Design of
Outdoor Sporte Facl I Itles, for electrical Iy operated skeet and trap ranges.
Oesl!m for 12-gauge. shot SI ze 7-1/2, 8. or 9 standard and reduced loads. In
acco~dance WI t; N~A” references, the rnax imum range for 7-1/2 shot Is 740 feet,
for 8 shot Is 720 feet and for 9 shot Is 670 feet. Magnum loads of any s I ze
and shot SIZeS heavier than 7-1/2 are prohibited. Th Is range may be used to
teach ehotgun marksmansh I p. .

2.9 Combat Marksmansh 1P Course. Oes I gn the combat marksmansh I p couree
for a f Ive-man team, or as determined dur Ing range planning phase.

2.9.1 Targets. Equip the course with electrical IY control led pop-up

targets, spaced [ntermlttent Iy throughout a course length of apctrox Imatel y 300
yards (274.3 m).

2.9.2 Control Tower. Provide a control tower of adequate height to observe
targete and personnel using the course. Equip the tower with a control board
to regulate the operation of the targete.

2.9,3 _Power. Provide electrlc power and furnish a subsurface duct to carry
electrical wlr Ing from control tower to target manholes.

2.9.4 Target Storage. Provide a storehouse for targets, and manholes to
house pop-up targets.

2.10 Protect Ion of Personnel . Refer to Tab Ie 5 for protect Ion’ of

DOrsOnne I a9a lnSt Indlv I dual h I tS Of Sma I l-arMS and for requl red th Icknesses
of cover. These thicknesses WI I I not provide POSj t IVe prOtOCt ion against

cent Inued burst f Irlng.

CH. 1, 12/89
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Sect Ion 7: FLAME THROWERS AND GRENADE RANGES

7.1 F lame Throwere. For deslgn”cr Iter la, aee Figure 14-2 of MCO
P3570.1 A.

7.2 Grenades. Range des Ign cr I ter la for hand grenades, r I f Ie grenadea,
grenede launchers, and tank grenade Iaunchere are def Ined In paras 7.2.1
through 7.2.5.

7.2.1 Burning Type Hand Grenade. When fired In place, at least 10 m
distance for quick retreat of f Irer to avoid Incendiary part Icles and fumes
and at least 10 m throwing distance WI I I be provided.

7.2.2 Fragmental Ion-type and Burst Ing-type Hand Grenades. Trench or
protective barrier eaulvalent to a screen of eandbaas 0.5 m (20 In. ) thick
WI I I be provided for personnel wlthln 150 m throwln~ of buretlng point of HE-
Ioaded-t ype hand grenadee. F Igure 7-1 of MCO P3570.1 A ehowe surface danger
zone for deslgnlng fragmental Ion grenade range. Design distances are:

a) At least 100 m between unprotected personne I and burst Ing point
of wh I te phosphorous burning-type M15 and M34 hand-grenade.

b) At least 25 m between unprotected personne I and detonat Ion point
of buret Ing-type r lot control M25 ,hand-grenades.

7.2.3 RI f Ie Grenades. R I f Ie grenadea are f I red from beh Ind protect Ive
barrier t31JUl ValefIt to a ecreen of sandbags 20 In. (0.5 m) thick. At least 200
m between detonat Ion point and unprotected personne I WI 1 I be prov Ided. Figure
7-3, MCO P3570. 1A, shows surface danger zone for design Ing r I f Ie grenade
range.

7.2.4 Grenade Launchers. At least 300 m WI I I be provided between
unprotected personnel and grenade detonat ion point. F Igure 7-2 of MCO
P3570. 1A shows eurface danger zone for deslgnlng ranges for 40 mm grenade
launcher M79 and M203 f I r Ing MK19, 40 ,mm MG (grenade) .

7.2.5 Tank Grenade Launchers. Design criteria for range dealgn Is
estab I I shed for M176, M226, and M239 grenade launchers In para. 12-7 and
Figure 12-5 of MCO P3570.1 A.
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