DEPARTMENT OF THE NAVY -
NAVAL SEA SYSTEMS COMMAND
WASHINGTON, D.C. 20362

1N HEFLY BIFER TO

SEA-BL22F /PuT
8000
SER 72

StP 10 fog0

From: Commander, Naval Sea Systems Command
To? Nuclear Regulatory Commission
License Management Branch -
Washington, D.C. 20555
Attn: Mr. Paul Guinn
Via: Naval Energy and Environmental Support Activity
Port Hueneme, CA 93043
Attn: Mr. Morris Code 43

Subj: U.S. Nuclear Regulatory Commission Source Material License, reguest for

Ref: (a) United States Atomic Energy Commission Source Material License No.
SUB-1190
(o) NAVSEA 1tr PMS UNU-30FN:B8402,62 Ser No. 834 dtd 15 February 1973
{¢) NRC 1ltr FCLM:NB(12400) dtd 18 April 19879
(d; NAVNUPWRU 1tr 43:WJM:ge 3256 Ser 1095 dtd G October 1979 (NOTAL)

Encl: (1) Control and Accountability of Depleted Uranium Ammunition
(2) Transportation of Depleted Uranium Ammunition
(3) HAVSEA Weapon Specification (NAVSEAWS) 107658 dtd 13 OCT 1979
(4) Effects of Depleted Uranium Ammunition on the Environment

1. Reference (a) is the current source Material License held by the Naval Sea
Systems Command for the Close-In Weapon System (CIWS), Phalanx Ammunition,
containing Depleted Uranium (DU) penetrators. The NAVSEA request for renewal of
refsrence (3) was submitted by reference (b), The 5l response, reference (¢)
contzined the subject license and requested additional information so that an

operational and developmental license could be issued,

2. The following information is provided with respect IC the possession of DU:

a., The total guantity of DU that the lNavy will possess at 2a2ny one time Iis
802,0% pounds (1bs) or 363,563 kilograms (kzs)
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SEA-6422F
3000
SER 72

Subj: U.S. Nuclear Regulatory Commission Source Mz terial
d. DU Testing will be conducted at:

(1) Naval Surface Weapon Center
Dahlgren Laboratory
Dahlgren, VA 22448

Naval Weapons Center
China Lake, CA 93555

Naval Air Station
Point Mugu, CA 93042

Pacific Missile Test Center
San Niecolas, Island
Point Mugu, CA g3042

Naval Weapons Station
Concord, CA Q45290

Tests will be conducted in accordance with enclosures (3). The
specified tests include chemical, physical and ballistie
evaluations.

The environmental impact of penetrator expenditures in normal
operations as well as under circumstances associated with
unintentional expenditure are discussed in enclosure (4).

NAVSEA Code 62YD, the CIWS Program Management Office, is responsible
for the DU Ammunition Program. Specifically, the individuals
responsible for the DU Ammunition testing are:

CDR G.F., Monell, Jr. - Program Manager

NAVSEA 62YD

Mr. D, Mclrae Ammunition l!Manager

¥Mr. P, Adans Test Activity
NSWC/Dahlgren
Research and Development
Engineer Code:5=35

ammunition production to full scale

Jation will tegin in late 1987 and at that time, the ammunition
Jraz~am will bhe transferred to the Ammunition System Group, NAVSEA

Code A4, Specifically, the individuals respons.-l2e for the DU
wnition program will be:




Subj: U.S. Nucleer Regulatory Commission Source

(1) CAPT R. A. Turner
NAVSEA 64

(2) CAPT R. D. Buchweld
NAVSER 641

{3) Pr. J. B. Karfield
NAVSEA 6411

(4) COR R. B. Bell, Jr
NAVSEA 6412

(5) Mr. E. K. Sackrider
NAVSEA 6412

Fh RpET O
{(' v[“l e N

. Howe
NLYSEA 642

(7) Pr. v. P. Swain
NEVSEA 642

(2) ¥r, K. R, Nicol
NAVSEA 6422

Mr. K. C. Range
NAVSEA €422

——
w)
N

(1) rr. J. R. Pequette
NEVSEA 6424
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CONTROL AND ACCOUNTABILITY OF DEPLETED URANIUM (DU) AMMUNITION

: General; This enclosuré provides information concerning storage
facilities, accounteble cofficers, responsibilities, and policies for the
requisitioning, reporting, control, and accountability cf DU ammunition.

24 fgllgl. The ordnance officer &t Navy asctivities holding DU ammunition
will be designated as the DU accountable officer, The DU accountable officer
will be responsible for the control and accountebility of DU ammunition. DU
ammunition will be controlled in the same manner ac all conventional ammu-
nition. SEA-64111F administers all NAVSEASYSZCM programs related to the
control and accountability of ammunition,

2, Storepe sctivities., DU ammunition will be stored for issue to Fleet units

at those activities listed in tab (A).

4, Areas. DU ammunition will be found in any one cf four areas.

a. In storzge. DU ammunition will be stored in magazines in asccordance
with standzrd ammunition storage as set foerth in OF-5 Vol 2.

n., In Initizl Feceipt Inspection. This inspection only occurs at
KAVSEASYSOOM cosstzl ordrence handling sctivities listed in Tab (A), and

erizl received from & contrazster, The material is inspected for

-
L
et

vplies ton

o

demege in transit, After initial receipt inspecticn, the msterial is sent to

sterage .
tegregetion, Material returnel fror Fleet unils tc 8 NAVSEASYSCOM
sseval sctivity goes to & segregation fecility for identification and count
cerification., Sesregztion focilities sre pert ¢f the cosstéed activities



(2) from a magazine to a Fleet unit
(3) from a Fleet unit to segregation '
(4) from segregation to a magazine

(5) interstation movements

5. Recording and Control.

a. Each holder of DU ammunition will maintain local records to control
material going into and out of the areas defined in paragraph 4.

(1) NAVSEASYSCOM coastal activities and NAVMAG Lualualei will.
maintain Asset and Expenditure records in the Ammunition Distribution and
Control (AD&C) subsystem of the Naval Ordnance Managemeat Information System
(NOMTS), Asset and Expenditure records cover ammunition recasipt, issue and
expenditures, condition, lot, location, quantity and purpose. These
activities will use NAVSEAINST 8015.1 for direction on documentation and
procedures. IS-24, the AD&C Procedures Manual, provides instructions on the
coding and input of data.

(2) All other ammunition storage activities will maintain Asset and
Zxpenditure records in accordance with Chapter XII of SPCC P8010.12C,

(3) Fleet units will maintain Asset and Expenditure records in
acrordance with OF=4 Chapter VII.

5. I addition to maintazining local stock records, 21l holders of DU
smmunition will report their stocy levels to the Conventional Ammunition

-

Tategrated Management System (CAIMS!, the Navy's centralized information
system for amaunition assets. Tne twd metnols of reporting stock levels to
~LTVS are Transaction Item Reporting (TIR) and Ammunition Transaction
teporting (ATR), TIR and ATR are & nesns & aommunication that descridbe any
astisn, event or proceduyre that result in the transfer, expenditure, loss,

" = ' N : 3 - = : - : 4 -~ - -~
gain, reconfiguration or change - aterial condition of non-nuclear

€

ENCLOSURE (1)



'
éxpendsble ordna' ~e material between ammunition reporting activities ang
CAIVS, }

(1) For (TIR) activities., HReport transactions into CAIMS in
accordance with Chapter I, Section 2 of SPZC PE010.12C.

(2) For (ATR) sctivities., HReport transacticns into CAIMS in
sccordance with COMNAVLOGPACINST 8015.1 (for Pacific Fleet units) or
CINCLANTFLTINST R010.4 (for Atlantic and Mediterranean Fleet units).

6. Inventories and Audits.

‘2. Stock points will conduct inventories and audits of DU ammunition in
seccordance with NAVSUPINST 4440.115F, Thie instruction requires: |
(1) An ennual location survey which is a physical verification, other
than =2:tuzl count, between assets in storzpe and recorded location data on

stock point records.

(2) An gnnual locatiorn aucit wnich for ammunition is a metch between

locz]l records andé the CAIMS.

Y An znnual physical inventory which is a physical count of stock
items for the purpose of verifying the recorded stock bzlance, Discrepancies

require tnorough causative reseesrch in orcer 1o account for the errors,

e :
Arnuegl location

L]

urveys are not required for those items which heve an annuel

physiczl inventory conducted.

eocoumtahle losses end geins of DL zrmrmunition require a security

jrvestigation art the preparstion of § MNissing, L.ret/ Stclen, or Recovered
(WISR) vepnrt in accordence with SECNAVINST 2200.4D, VFLSR's are used to
gallest dats on when, where, and how kavy property becomes missing, lost, or
gtolen, The ultimate goal of the WLSF resuirement s to improve the Navy's
physicsl secyrity program

rter«Station Transportatls v will be shipped between
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sctivities. When in transit, the DU ammunitior will not be on the local
record but the CAIMS in-transit file will accourt for the DU ammunition.
z. When DU smmunition is issued, the shipping activity will post an issue
to remove the DU ammuniticn from both the zctivity's local and TAIMS record.
t. Simultsneously, the CAIMS will place the DU ammunition into the CAIMS
in-transit file. The ZAIMS in-transit will show the item's stock number, the
quantity, the shipping activity, and the receiving activity.
¢. When the receiving activity posts a receipt for the DU ammunition, the
DU ammunition is added to the local and CAIMS record for that activity. It is
simultaneously deleted from tie CAIMS in-transit file.
¢. The following instructions provide direction on contrclling docu-
mentstion (i.e. DD1348-1) and local issue/receipt fprocecures.
(1) MNAVSEAINST 6015.1 for NAVSEASYSZOM activities and NAVMAG
Lualualei.
(2) CINCLANTFLTINST 8010.4 for Atlantic and Mediterranean Fleet
activities, .
t3) OCOMNAVLOGPACINST £015.1 for Pacific Fleet zctivities, less NAVMAG

Lualuaiei.

e - : : *
-~ | S 00 B sasnsee ~rN
Quisitlil . ACCAY

vities will recuisiticon DU ammunition in accordance

with Military Stenderd Requisitioning anc Issue Frocedures (MILSTRIP).
e

hapter 1, Section & of 8P2C PE010.1Z2 provides direction for requisitioning
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NAVAL SEA
1. Naval
2. Naval
3. Naval
L, Naval
5. Naval
6. 'Naval

TAE (A): DU Ammunition Storesge Activities

SYSTEMS COMMAND ACTIVITIES,

Weapons Station, Earle, N.J.

Weapons Station, Yorktown, VA,

Weapons Station, Cnarleston, S.0.

Undersez Warfare Engineering Steticn, Keyport, WA.
Weapons Station, Zoncerd, Zk.

Weapons Station, Seal Beach, CA.

ATLANTIC FLEET ACTIVITIES.

1.
2-

El

-

L.

5.

Naval

Naval

Naval

Navel

Navel

Station, Mayport, FL.

Station, Cuantanomec, Zube

Station, Roosevelt FRoads, Puerto Ricc 4
Station, Rota, Spain

Air Facility, Sigonella, Italy

PATIFIZ FLEET ACTIVITIES.

"y

. 1
waved

Navel

Air Station, Nogth Island, Sen L.egc, %a.
Megezine, Luzlualei, Oahu, HI.
Magazine, Guam

Magezine, Subic Bay, Phillipines



TRANSPORTATION OF DEPLETED

The dose ra
not exceed 0.5 rem per hour (to be verified by the

setion Officer 2 test basis)




the exterior of the container.
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KAVAL SER SYSTENS COﬁHAYD
DEPARTMENT OF THE NAVY
CRITICAL ITE)M PRODUCT SFECIFICATICH
CARTRIDGES, 20M DISCARDIUS S7EQOT
MARK 149 MOD 1

-

LE DOCUMENTS

ied herein.

Cfitical Itex FProduct
Propellant,
149 112D O

w5 107658
13 Oct 1979
Superseding
WC 10765n

This specification e,t-blxenas ths requ;zemontr for manufacture and

-accentan-e of 20= stca:éz g Sabot Cartridges, MARX 149 MOD 1.

-
-
P

the focllowing documents, ©f the issue in effect on the date of
invitetion for bids or regu2st for proposal, form past of this specifi-
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- -

Function Specification,
B21), for Cartridge, 20mn (DS), MX

cation for Painting, Marking, and

P 1 -
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Weapon Sp ecific

lettering of kaval Gun Armunition
Military Standerd Armmuanition Data Cerd
Lot Numbering of Romunitien

Sampling Procedures and Tables for
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Prezlusion of v:inance Hazards in
Fiells

-
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5366594 Pusher Plug Rssembly, 20mm
2925503 ' ~ Propellant

2923566 Casc Assembly, Cartridge
32365875 Special Interface Gage

ARY

11075229 Barrel, 20 m=

75480566 X LT Primer, Electric, MS522331
7552815 . 7 case, Cartridge, 20rm, M103

"$172157 | Method of Packing 100 Cartridges, 20mm, In MARK
: 4 A ' - 7 Type Links (M54 Container

OTHER FUSLICATIONS _ © . .. el .. "

'Departmen: of Defense

DOD £145.28% - Contractors Safety Manual

Hilita:ﬁt

MIL ED3X 52 = "' GuigZe For Sampling Inspection

Nuclear Peculatory Commission

“The Code cf Federal Regulations”™, ‘Title 10, Part 40/Licensing of Source
Material

Raval Sea Svstems Cormand

NAVSEA Note 4855

Navy Depariment

me-s - dxtunition anéd Explosives Rshore

(Coples of specifications, standards, drawings, and publications reguired
by suppliercs in coanection with specific procurement functions suld he
+ obtazined from the procuring activity or a2s directed b ]
officer.)

REDUIREMENTS

0 millimeter (/=)
y (MARE 68 1o 1
¢ (sce Fi




sabot. Wwhnen fired, tho rotating band of the pucher pluy asrembly engages
the barrel rifling, imparting spin to the pucher plug and sanhot. Set
back forces cause indentation of the pusher plug by the slotted rear
surface of the penetrator, coupling the two, and thc pusher plugy spin is
icparted to the penetrator. Upon muzzle exit, centrifugal force and
muzzle blast causc the sabot to split into four pieces and ceparate from

the penetrator. The pusher plug assembly then drops away anl the pene-
trator traw els or to the target.

3.2 Workmanship. The cartricdge shall be manufactured in accordance with
this specification and an approved governnent procurenent documentation
set. The cartridge shall be manufactured in accorcdance with good work-
manship practices cocmon to the ordnance industry. Particuler care shall
~ be tzken that 21l components are clean, free from grease, dirt, corrosion,
- chips, or foreign mate.lal. Cec=ponents with cbvious cefects or handling
camage which could affect performance of the cartridgs or test weapoas
shall not b2 used. Ko interpretation of any part of this or other appli-
cable Gociments shall by consirued to relieve the cottractor of his
responsibility to furnish cartridges with the reguired degree of guality
and workmanship.

b Insiigt
visual insz2
teristics eﬁ
-xespectivaly.

io

,J’ﬂ

ilor

iremants. Sample cartridges shall b: subzitted to
t =3 taj
11 be inspe

. ar< weiching (4.3.4). ajor and pinor charac-
ted to 20L's of 1.0 and 2.5 percent cdefective,

3.4 Perfcrrmance

3.4.1. Pusher plug extrgction force. The force required to separate the

i e
pusher plug frcm the case shall not be less than $00 nor more than 2100
1b. (4.4.1) '

3.4.2 Pusher plug rotation. The torque required to rotute the pusher
plug with respect to the case shall be more than 10 1nC\-pJ-ﬁﬂ e fE.8.2)
2.4.2 Velgeit) The average cozrest-d o city (£.4.3.6
shall bz 3700 + he standard deviation of the pessured lest
velocities shall or less.

3.4.4 Veterp The averzge ccrrested velocsity (4.4.4)
of the waterps ses shall bz within 100 fL/sec of the
average corres the dry test cartridzes o 3.4.3 “he
standard deviatien sured test velosciticr shall be 28 ft/sec ox
less.

3.8.5 BRction tim2. The action time of the caxtridgo 21l not exceed

£.0 ne, (‘:..‘1.3

61 ACH
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rye00
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3.4.6 Pressure. The average of the pressurcs measure ¢l for the test
cartridéges chall not ezceed 53000 psi. Standard cdeviation ol the pres-
sur - measured shzll not excecd 3000 psi. (4.4.0) ‘

3.4.7 hccurecy. The standard deviztion of dispers
be less than or egual to 1 milliradien. In each se
percent or greater of the projectiles fired shnll £
of racius corresponling to 1.2 milliradians, vitih cenlzor coor dinates (¥,

get - penetration.

.
o
m
+)
v
"

4.8.1 -Pesg idual velozity. The me 2izn of the cerrected resiéuzl velo-
ities (£.4.8.2) shzll not b2 less than 16490 ft/sec. Yone of the correc-
ted resicdeal velocities shall be less than 134C ft/sec.

3.4.8.2 Rss.cC . The median of the residual weichte (4.4.8.7)
ghall not b2 less than 770 greins. None of the residuzl weights shall
be less than 560 graims. . '

3.4.9 PFunction reguirements. Defects encou ¢d in the function tests
(4.4.9) snall not exceed the values specifiel in Table I.

faximun Allowable ;
Defects Defective Units

Misfire, € usqd by
(2) ‘Excessive primer seating de;t“
(b) ._»al slivers across prirmer insulater
tc) Cpen primer circuit

NN

(3) Missing or obstructed case primer vent ‘
(e) Missinz primer or propellant or incufficient
pronellant (4]
(f) Partially burned propellant 4]
(¢} Primesr actuation without propellant ignition ¢
(h) G:her ceuses not listed 0
lerition after the baolt has boen unlochald anl extzactios
ha en snitieted ¢ Z
-
Projectile remaining in bore o i
3
Priror defeots -
(c¢) Ividence of sma2ll leak avound prire: 7
(b) BEvidance of large leak arduns grirer ¢

-

g

-

.
-



A (1): Partial; neck, shoulder, or baody

. (b) Iongitudinal split

Table I. Firing Defects per Preproduction Lot Sample (Continued)

Maximum Allowable
Defects Defective Units

(c) Perforated or missing primer button 1

: (@) Loose primer 1

‘(e) Blown primer 0

‘Case Czsualty
(2) Circumferential rupture

(2)  Partial; base
(3) Complete ’ ' .

cowN

. (1) ¥Xeck ans shoulder ) ' .
[ (2) EBody; forwar?d i
(3) Body; center )
.(4) To head : '
(5) Through head .
(¢} Metal sheared frex the exterior of the case

OO KKKNWL

Failure to extract; including sheared rin

(=]

Failure to chasxdber . . ‘ 0

Gun stoppage froa ammuaition defects not listed above 0

3.5 Unlisteé firing defects. The lot shall bz rejected if a malfunc-

tion or casuzliy not covered by this specification, occurring in any
firing test, indicates that the cartridge is unsuitcd for its intended
purpose.

sts shall be made only as a2pproved by the procuring

A o e s
4. QUALITY ASSURZ

wE PROVISION

te

4.1 Responsibility for inespections and tésts.

e - -
$.3.1 Fesghonsibility fer comsonent incoegtio: Esgept for governmont
furnished naterials, the cartridge supplier 1p responsible {or ensuring
thzt all ccmponerts of the cartridge reet the reguirexents of gpplicable
d y

TNCLOSURE (3)
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recponsible for the performance of all inspections required during and
upon completion of assembly.

4.1.3 Responsibility for tests. Unless ctherwise specificd in the
contrac: or purchase order, the designated test zctivity is responsible
for the performance of all tests speciiied herein. * :

4.2 Clascification of characteristics The ch:ruct -istics to be
verified are classified as Criticeal, Majc:, cr Minor in accorxdance with
NAVSEA Note 4855. Critical characteristics are 1d tified by the symbol
(Cy) and Major characteristics by the syrbol (ruXx). The nunber following
the classificztion symbol indicates the serial nu~ber of the requirement.
Requiremants which are not annotat ed with a classification symbol are

-+ glassified Minor.

4.3 Qu-ll‘y conformarce inspection. The quality conforcance inspection
shall verify that all characteristics of Section. 3, R:QJIR:H:NTS, and
Saction S, PEE?AE.TIO? FOP DELIVERY, of this specification have been
met. ) :

4.3.1 Critical character
cozponents shall be inspec
having & critical defect sh

vics of componant Pricr to assexbly, all
for critical de t kny component
all 2 rejected. ;

W
‘.‘ L
o
b
0
fu
[
0N
e
i
n
(or
2 (D

& jstice of assemblyv. Assembly procedures shall
not introsuce dafects identified #s criticel in co mponent drawings or
specificetions. All certridges shall ke inspected for such defects.
Ar; cartrzdge having such & critical defect shall b2 rejected.

1 U
vm'1

4.3.3 Sampling. for tests and inspections.

4.3.3.1 Initial production lot. Prior to baginning of rerula* proiuc-
tion, & lot of 800 cartridges chall be assexbled and sarples submitted to
' 2nd the tests of 4.4. Sazple cartridges shall

the inspecticns of 4.3.4 &=
be ra-domly selectwd [rom the lot in ac'a-ﬂbd.c with MIL-ED3X-53 and
forvs-ded to the designated test activity. This pTe- production lot shall
be ranufactured using the sam: materials, ecuipment, Processes, and
procedures as will be used in regulex production.
2.3.3.2 Ingpoction lot :rn inspsction lot consists el not less than
10,030 nor nore 50, (000 cartridgss whics
: Hove beon asserbied by onc activity, in one unchzanged process,
ovdance vith the same érawings and drewing revisions, and the same
3

- - - -~ - - . - o & o o Al p— = -
b4 v rarte & & lies hmvi ¢ rarufacturer's sy=bol and
:
- & . iy _eren_ 11500
one interfix nurder (se r1.-8T0=-1168) .
ignated tes it re identific s paracraph 2.d ¢of cover
€
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¢c. Use propcllent fxﬁm one index.
d. Use projectiles (penetrators) from one lot.
e. Use cases from one loti

f. Use primers from one lot.

Inspection lots may be assembled from mixed lots of coxponents with
pcrn;ss1on of the procuring act1v1t).

- VIR -

‘Sample cartridges snall be randomly selected from ez2ch inspection
1ot in accordarce with ¥ L-FDB&-SB and subjected to the inspections of
4.3.4 and s2lected sEth of 4.4. Samples reguired for the tests of 4. 4
. shall be shipped to the designated test activity.

‘4.3.4 WViszual insseocting, caging, and weighing.’ The supplier shall
subkmit cartridges to visual inspectica, gaging, and weighing in accor-
dance with Table II. Sampling shall be in accoréance with MIL-STD-105.
The xequ.*ement' of MIL-S§TD-105 pertaining to normal and tightened
insgection epply. Failure to meet the reguirements of 3.3 shall be
cause for rejection of tha lot.

Table II. Visual, Gaging, and Weighing Reguirexents

Bo. Major Characteristics
il Case to projectile crinp missing
102 * Split or perforated case
103 Loose projectile assembly or corponents
104 Total weight between 4500 and 4700 grains
105 Sabot cracked or split o .
106 Cartridge pr-file incorrect fi.e., rec"ireﬂ rore than £0 pounds

force to insert into special interface gage, Dwg 10001-3236875
tyoeeds meimun overall length

10
103 incozmplete or improperly located erim?
109 Primer irmpropaerly seated .
110 Licguer on primer
331 taterprosfing nigsing around primer or case mouth
112 1sose projeetile asserbly oY cooponent
33 primer resistance less than 500 ohms or greater than 1,200,000
ochxs.
pMinzr Characteristics

er

wrest 6r ille b)

yteh in cas

iting band er sabot

pe——re



4.4 ?ctts} A1l teste of this section arc porformed on the preproduction
1ot (4.3.3.1). &All tests of this section except the penetration and
function tests of 4.4.6 and 4.4.9 are perforred on inspection lots
(4.3.3.2). .

4.4.1 rusher plug extraction tect. Twenty test sample cartridges shall

be tested in a tensile test caechine of suiteble capacity, which will

register accurately the force required to extract the puscher plug from

the cartridge case. Force shall be applied to the case &t & controlled

test heoad travel rate cf 0.125 to 0.25 inches per minute. Failure of two

or more sample cartridzes to meet the manimum force requirement for
(3.4.1) sh2ll reject the lot. Failure of four or more sample

. to reet the maximun extractive force requirement (3.4.1) shall

lot. .

. ¢.2.2 pesher plug rotation test. Twenty Lest sample cartridges shall bc
parked with a light ccratch extending &cross the pucher plug onto the
case neck. With the case fixed in an eppropriate fixture, torque up to
10 inch-pounds shall slowly b= epplied to the pusher plug, about the axis
of thz certridge. Failure of two or more saoples to meet the reguire-
ments of 3.4.2 shall reject the lot.

elocity measurensats. Twanty test sample cartridges shall be

. @ 20 Mann bzrrel, Ko. 11075229, 11 Apr 1978, and velo-
zsured. Thase values spared with the velocities obtained
reference cartridges assembled by the test activity. Failure to
requirements of 3.4.3 shall b2 cause for rejection of the lot.

4.4.3.1 PReference cartridges. Reference cartridges shall be assexbled

by the test activity from parts provided by the supplier. Campcnents
other thazn propellant used shall be from the sane lots as used in the
armuniticn 1ot under test. psserbly shall be as specified herein and in
1y érawing specified herein. projectile assexmblies MAFRXK 68 MOU
c-reened by weight and those veed in the assembly of reference
i { wlling charge used shall be
= Master Lot by WS 1978l.
0.5 grains of the nominal
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4.4.3.3 Temperature conditionirg. Cartridges shall bo conditioned at a

temperature of 70 + ?°F for a period of at least 24 hours prior to firing
and shall be helé @t that terperature as long as possible prior to inser-
tion in tht gun.

4.4.3.4 screen locations. Projectile velocity shall b measured using
luriline screenz or other similar devices. Screens shall be positioned
2%t 20 and 128 fcet from the gun muzzle.

4.4.3.5 Firing procedure. At least three rounds shall be fired to foul
2nd warm the barrel at the start of a test, and after the barrel has been
cooled or cleaned. All reference and test cartridges shall be carried to
the gun in a2 base-down position, slowly rotated to 2 projectile-down
" - . position, stepped momentarily, returned to the base-down position, .then

* yotated slowly to the horizontal position and inserted into the test

. barrel. Insertion and subseguant breech closure shall be made so that
the propellant is disturbed as little as possible.

’ The cadence of the firing shall be two rinutes + 10 seconds per
round. This shall include 2 éwell times of the cartridge in the warm
y " charber not to exceeld 30 seconds. A éwell tirme (cartridge in chamnber) of
20 seconds is tha gozl of the firing cadence.

sference cartridges shall be randomly mixed azong the 20 test

cartridges. ;
4.4.3.6 Calcclations. Should velecity data not be obtained on one
hzt round shall be ignored. Kowever, the test shall not be

round, %
) consicered valid unless valid cata is obtained on 2t least 20 test
cartridzes end 10 reference cartridges.

Y

he average corrected velocity (V) shall be cozputed as follows:

Y i
v

- N - 5 .
i V=V, + (3700 - V)
} 4 .
where vV, = average rmuzzle velocity from the test sanples
-
VP = averzge muzzle velocity frem the reference cartrideces
The average correct=d velosity chall reet the reguirencnts of 3.8.3.
-
: £.4.4 Waterprootnose test rwenty cartridees shelil be imnersed in water
BY 70 ¢ 2*F [ory 24 lktuavg, theh TiXe L2 20— %zan Larrel and muzzle
: velositice peasurcd. Poilure to meet the reguiremznts of 3.4.4 shall be
i caune for rejection of the lot.
. :
5. 2,4.) wart condlitions, EReferencd Cariric ehall be asserdbled ws
Bescrib Py 4.4.7.1. Barrel conditicn shall oo as described by 4.4.3.2.




Serecn locations shall be as described by 4.4.3.4. Firing procecdure
shall be as describsd by 4.4.3.5 except as follows: test cartridges
shall be preconditioned to a temperature of 70 4+ 2°F for a minimum period
of two hours. They shall then be submerged in a water bath at 70 + 2°F
for & period of 24 hours. Cartridges shall be placed horizontally—hndcr
the bath surface with the water onec inch to onc and cne-fourth inches
above the case rim. After 24 hours has elapsed, the cartridges shall be
removed, wiped éry, and set base down in a room or box with the tempera=-
ture conditioned to 70 + 2°F. A minimua of two hours shall be allowed
for this conditioning pericd.

4.4.5 Action time tests. Forty test sample caxtridgaes shall be fired in
a 207 Mann barrel to determine the time difference batween the applica-
tion of the firing voltage and emergence of the prcjectile assembly from
the ouzzle. Failure to meet the requirements of 3.4.5 shall be cause for
rejection of the lot. ' -

4.4.5.1 barrel condition. MNo barrel shall be use2 which shows cracks,
stripped lands, inercdinate erosion, or other conditions indicative of
questionable serviceability. The barrel shzll be cleaned, coolel, and
maintained in accordance with established procedures. '

At least two rounds shall be fired as an
equizsn heslh: wi ne weepon is first put into service or when it has
Eeen ¢ ed ne test shall be fired single shot in an even
secquence with approximately 2 minutes or less betwszen shots.

4.4.5.3 Tecperature conditioning. Twenty of the 40 test cartridges
shall be conditioned at -20°F # 2°F for a period of at least 24 hours
pricr to £iring and shall be held at that temperature as long as possible
pricr to firing. The remeining 20 test cartridges should not be condi-
tiorned other than at anbient temperature.

hall be fired in 2 20mm
coppexr crusher gages.
e cazuse for rejection of

conditicn. No barrel shall be used which shews cracks,
inerdiratc erosiosn, or other conditions iniicetive of

iEy. he barrel shall be cleaned, cooled, and

soerviceal

=<

Gaqe loceation.
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this Imle ond not rem nved—vﬂ*ri—jn*t prior to chambering the cartridge.
k scribe mark or other index on th: c2se shall be used to ascure that the
case hole matches the hole in the barrel.

4.4.6.3 Firing procedure. Prior to and during the firing sequence, the
pressure gagcs shall be serviced in accordance with accepted procedures.
when removing the tape from the case pressure hole, care must be cxer-
cised that no portion of the propellant powder charge adheres to the tape
or is otherwise lost. Firing procedurc shzall be as s,.~1~1ed in 4.4,.3.5%
except no reference cartridges are reguired.

4.4.6.4 Ten§érature conditisnihg. Cartridges shall be conditioned at a

‘temperature of 70 + 2°F for a period of at least 24 hours prior to firing

an2 ghall b2 held at that temperature as long as possible prior to inser-

"ticn in the gun.

4.4.7 MAccuracy tests. Fifty test sample cartridges shall b~ zired in a
20 Mann barrel to cetermine the average cdispersion (D). Test condi-
tions shall be as describzd bzleow. Feilure of the a~wunition to meet the
reguircments of 3.4.7 shall be cause for rejection of the lot.

£.4.7.1 Bar rel condition. The accepsedility of the barrel used for the
accuracy test shall b2 based on the average velocity obtained with refer-
ence cariridges (2.4.3.1). The barrel is a2cceptadble ealy if this average

velocity is 3700 4 35 fi/sec. Firing of reference cartridges need not be

conducted concurrently with the accuracy test Datz fronm a recent
fivirc using reference certridges is ac:ep.able provided no more than 200
rounds have been SuDSéguehﬁly £fired in the barrel. 1Mo barrel shall be
used which shows cracks, stripped lands, inordinate erosion, or other
conditions indicative of que s:i nable serviceadility. The barrel shall
be cleaned, cooled, and rzintained in arcordance with established
procedlures. .

€.4.7.2 Grouping. The 50 test sarples shall be s scparated into five
groups of 10 each, and a separate targe* usel for each of the five sets.

4.4.7.% Tdarcet. The tarcet shall be vertically positioneld at a distance
of 300 £t cor rore from the muzzle. The tarce: shoulé be not lesc than
48 » 48 inthas. . .
4.4.7.%4 Firing ssouengg, At least Wec reands shall be fired to wasm
a2rs £92) the barzrel a2t the start of the test, and after the barrel has
been eodled or cleaned Esch set of 10 cartscidges ghall be fired in an
even sojuence with eppronimately 90 seconds botween shiots. Consideration
ic nst given to the pasition of the propellent in tho cartridge case
exccpt that the handling of the auniticn frem shot to shot should be
reaccnably uniform.
‘
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Calculation of dispersion. The standard Zeviation of dispersion
1 be computed from the standard deviation of the X-coordinates and
-coordinates of the rounds fired:

A E o, -
tandard deviation of X-coordinates Sx = Vzi%%iil (ft)

Standard deviation of Y-coordinates Sy = E!%%%Zl. (£t)

2 ctual target tange (ft)

Standard deviation of dispersion sd =[%x = Sy][a 1000 ]

vhere, (1) the x-axis 1: the horizontal linc throuch the center of the
lowest shot hole in the target. (2) The Y-axis is the vertical line
through the left-riost shot hole in the target. (3) All shots have (Xi,Yi)
coordinates measured from the point where the X and Y axes intersect.

TXi

(4) X is the average X% cocrdinate: X = 55—. (5) Y is the Sverage Y
: - IYi

cocrdinate: VY = - (6) M is the nusber of shots fired. All measure-
. ’ v

ments shall be made froa the ceaters of the irpact holes.

The standard deviation of dispersion shall meet the reguirements of
3.8.7.

£.4.8, Target pens

—-—

4 sration tests. Test sarple cartridges from the pre-
pradusticn lot shall b2 fired in 2 20mm Mann barrel to deterrmine the
caepability of the ammunition to penetrate a standard target. Firings
ghall be conducted until a total of 15 successful firings have been
completed.

4.4.8.1 Target description. The target shall be an arrancement of foanm

en

and metal panals designated 5-2 MID 2 as shown by Figure 2. The target
shall bz positioned with the center of the front panel at a distance of

~ £ -~ '
200 fecet from the gun muzzle.

4.4.8.2 Velo 2aSUren Projectile valocity shall bz measured no
more than :i2 ) N the target (cesignzted V.), and no more
“than sin feet } Devides used for velo-
=ht. Light screens,
Pesidual velo-
selcctively

rect spall frag-
cept remnants

re rc.or:cnded.

-

B
m o -l
0 th ~

") ¢ M
.
y
3

1

w

eity meagurerments

'_‘ .
Yo
W

flash ¥-xgy, or micro h ph *c"raph\ are
city measurenss 3 z me

i
1
!
4

[ M

L
i
e

>
e

-~

e
- 0
1'6
H Lo
ﬂ*—'*

1?!

pmeasurce projecti r.nas clo-xt), lgﬂ
ients. mposite contact panele large enosush
exiting the tarc it up to 20° from line of

1y

P4

lg.]
r. r*
e 2
"

1
&

ENCLOSURE




- Xt

L

Residual velocities shall be corrected by the following forimula.

1.06 » 107 1/2

RC R 2

VI 2.69 x 10 .

where vnc = corrected residuval velocity (ft/sec)
vR = measured residual velocity (ft/sec)

Yy = neasured inpact velocity (ft/sec)

-
.

Failure of the projectile to meet the residual velocity reguirements of

3.4.8.1 shall be cause for rejection of the lot.

4.4.8.3 Yaw reasurement. Scme means shall be provided for detecting
pitch and yaw of the projectile within three feet of target ‘entry.
Detection cevices must have a& negligible effect on projectile flight.
Ozthogonal flash X-ray and orthogonal microflash photography are
recocmended. '

4.4.8.4 Projectile recovery. Beyond the penetration target and residual
velocity eguipment the prcjectiles shall be caught in & suitable medium
which rinimizes further losc of mass. (Stacked shects of plywood have
proven successful in develeopmental tests.) Projectiles shall be removed
from the recovery medium, cleaned, examined, and weighed.

4.4.8.5 Visuzl asses
of penetration target
the path followed by
projectilec tumbling,

SEN

. Visual assessment shall include exanination

s recovered projectiles. Note should be nade o
the projectile through the target, evidence of
tarcet damage, and evicence of projectile breakup.

anl

-
-~
2
—

4.4.6.6 Unsatisfactory firings. Impacts occurring unier the following
conditions shall be considered unsatisfactory, and shz=1l be rejected acs
data points.

a. A~y projectile which strikes within one ecaliboy of the neares
edge of previdsus ippacts in Lhrec or more target panel e
shall be made in terms of the caliber ol the larger hcle.
b. Any projectile which strikcs within £wo pro

the edge of three or morg target panels.
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¢c. Any proje
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d. Any projectile which misses any of the terget pancls.

e. Any projectile which shovs indicstion ©f rore
upon target entry.

.
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f. ILny projectile with VI less than 3550 or more 3750 ft/sec.

4.4.8.7 Pesidual weight measurement. Projectiles shall be removed from
the recovery medium, cleaned and weighed. Failure of the projectiles to
meet the reguirements of 3.4.8.2 shall be cause for rejection of the lot.

4.4.9 FPunction test. The purpose of the function test ic to determine
whether the ammunition will perform satisfactorily under rormal operating
conditionc. This test is reguired only for the preproduztion lot. One
hundred fifty sample cartridges shall be fired fully actomatic in bursts
of 50 rounds, in an M&lAl 20= gun at a firing rate of 3000-4000 rounds
per minute. Failure of the projectiles to meet the requircients of 3.4.9
"shall be cause for rejection of the preproduction lot. ;

' 4.4.9.1 Equipment. None of the barrels used in the function test shall
‘have erosion readings greater than .00875, as measured by an M-10 .Bore
Erosion Gage. No barrel shall be used which shows cracks, stripped
lands, inordinate erosion, or ot.er conditions indicative of questionable
‘serviceability. The barrels shall be cleaned, cooled, and maintained in
accordance with established procedures. )

The ME1AL gun used shall have fired no rore than 90,000 rounds. The
gun and accessory eguipment shall have been cleaned, serviced, maintained
and adjusted in accordance with established procedures.

V The test certridges shall be’installed in MARK 7 MOD 1 or M14A2 202
links.

4.4.9.2 Temperature conditioning. Fifty of the test saxzple cartridges
shall be coaditioned at =20 + 20°F, 50 at 70 + 2°F, and 50 at 150 + 2°F,
for a period of at least 24 hours prior to firing and shall be held at
the conditioned temperature as long as possible pricr to firing. These
sets of 50 cartridges shall be fired independently, each set to be fired
in one 50-round burst.

The cartridges

firing rate of

effort will be ra

causaed by e <t ion ¢r by the weapon.

cerrestive & ion sha taken and firing resumed without pcnalty

the armunition lot. £ b the ammuniticn, accept-reject criteria

4.4.9.3.1 Veclocity measurements. Projectile velocities shall be measured
and recorded., Tne procedures of 4.4.3.4 shall be used.




4.4.9.3.2 Cyclic ratce. The rate of fire used shall be determined and
recorded for information purposcs. kny suitayle ceasuring technique
yielding 4+ 2 percent crror is acceptable.

4.5 PFeports recuired.

4.5.1 Test report. Upon completion of all tests, & test report shall be
prepaxed by the test activity and submitted to the procuring activity
within 20 days. The test report shall inslude but not be restricted to
the following data: -

S a. Gun‘and barrel MARK and MOD, serial nusbers and state of wear.
b. Lot nutber of ammunition under test, rd of the couponents used
in their assenbly.

c. Pesults of a2ll tests, conclusiens, and description of armunition
~defects.

4.5.2 1Insp &. Upon completion of all inspection, the supplier
shall prov ticn report to the prosuring activity within 30
days. The report ehall inzlude but not b restricted to the following
data:

Lot pumber of armunition under inspection, and cf the components

b. Resulté of 211 inspections and subseguent conclusions.
e. Disposition of rejected components oOr assexblies.

5, - IDENTIFICATION RNT PREPARATION FOR DELIVERY

§.1 lot identification. Each cartridge and each packed ar—unition lot
shall bz identified in accordance vith ¥s 18782 and MIL-STD-1168. Each
packed lot shzll be further identified by a federal stock nutber assigned
by the procuring agency. Data cards shall bz supplied in aczcerdance with

MI1-STD-1167.

5,2 Preparation f
ere found in 4172157.

6.1 Intendnd use. 20m cartridges prri 142 20D 1 are intendcd for use
in the PiaLanhs Close-In teapons Systen vray 15 ¥o0 O against lightly
armored targets.

ENCLOSURE (3)
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6.2 Crdering datea.

6.2.1 Procurcment rvqpirqménts. Procurement documents shall specify the
follosing: A .

2., Applicable data list, in:ludiné revision number.
“b. Title, date, and number of this specification.

¢. The tca~ activity to which the test samples are to be sent, and
the nunbet o(.caxtzid;es and cornponents zequ;red.

' d.  The cognxzan. a"tivity to which the test and inspection reports
care to b° sent.

.é._.Disposition of sample cartridges used in the acceptance tests.

f. Method of shipment of material.
g. Disposition of inspection data.

h. Data caré reguireszent. Distribution shall be specified
tract or purchase cordar.

i. Regquirenment for q;al;‘i*a*iOﬂ of propellant.

j. 2Zctien to be taken in cese of lot rejection. Retest of lots
shall only be done as specified by the procuring activity.

k. Action to be taken in case of revork or repairs. Rework of
nonconforming cartridges may be approved if such cartridges, components
or asscmblies are free of latent defects or weaknes ses which may have
been ocsasicned by such rework. The procuring activity may require
gegrecation and separate presentation of such az:anxtlon.

X ruiTements.

rk fc:a;st' to governn

nts in an appropriate manne

zo:u:iﬂ; activiiy rmay waive the reguire-
blier has ILCEW;l" demonstrated his
e contresting officer v;ll notify the
ith firing tests.

6.4 Conbining teste. Firing tests may bo pfrf rmed concurrently on the

same sample cartridges pzevaded that the nditions of the various tests
L ek eone "r‘x;l}.
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6.5 Safety prccautions. The assembly and handling of the items covered
by this specification involve hazardous operations and require suitable
safety precauvtions. Informaticn on the hazards of handling depleted
uraniun are contained in "The Code of Federal Regulations®, Title 10 Part
40/Licensing of Source Materials. Information concerning the handling of
items susceptible to electromagnetic radiation is contained in MIL-STD-
1385. Safety during locading, handling, shipment, storage, and testing
shall 2lso be in azccozdance with DOD 4145.284 and OP 5.

-

Custodian ' / , Preparing Activity
) . ' Naval Surface Weapons Center
Dahlgren, Virginia ~ 22448
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! i o B PUSHER PLUG ASSEMBLY
e '.%'}:,ELECYR'C' ' - (W/ROTATING BAND)
iy ol PN 3

CAVING 7548065

FNCLOSURE (3)

| ' ' e £ SUBCALIBEN
/ PROPELLANT : PROJECTILE, SU
| paAwING 2925503 ;

CASE, CARTNIDGE,
20mm, M103
DRAWING 7553815

SAZOT, DISCAADING

~

CASE ASSEMBLY, CARTRIDGE - ) PROJECTILE ASSEMLLY,

(INCLUDES CASE AND PRIMER] : 20mm, (DS). MK 68 *0D 1
DRAWING 2923566 .

FIGURE 1. CARTRIDGE, 20mm (DS),
MK 149 MOD 1
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1. PRIMARY EFFECTS ON THE ENVIROMENT
The primary potential environmenta) impzcts of PHALANX are related to the

use of DU in the MK149 specialized round. The use of DU does not present @

significant hzzard to man or the environment; however, beczuse of concern

about the chemical toxicity and radioactivity of DU, the effects on the

environment of these properties of DU are zddressed in the following para=-
graphs. While this section is primarily concerned with "what would happen if
DU were relezsed to the environment", Section 2 deals with possible release
modes, or "how (end how much) DU can be relased to the environment".

The potentiel effects of DU on man, air, water, end the food system are
summarized below in Section 1.1 through 1.4,

PR Effects on Man

There are negligible effects on mzn exposed to DU radiation.
Potentizlly more serious effects may result from ingestion, inhalation, or
implentation (under the skin) of particles of LU releasec to the envircnment,
The likelihood of these modes of entry intcs the body is very low; neverthe-
less, & description of the effects from esch is provice

fror ingestion arise mcre f{rcnm the chemi
properties. Ing

in poisioning.,

Maximum permissicle intake Ior netural ursnium due te its chemi-

toxicity has been set by the N*RP &% 120 milligrems (ingested over @




period of two days). The limit for DU would most likely not be any higher
than this value since its chemical properties are similar to those of natural
uranium,

The effects of ingesting DU can be assessed through the use of 2
comparative example. Ingestion of DU would most likely occur by drinking
water containing traces of it, Maximum Permissidble Zoncentrations (MP.J#% of
uraniun in the water supply (based on its radiocactive properties) are estab-
lished in 10 CFR 20. Based on the low solubility of uranium in water and the
relatively large MFC (2.0 x 10'5 uCi/cma). large quantities of uranium can be
deposited in water before approaching the MPT, For example, a worst case
situation can be postulated in which 5700 FHALANX projectiles (equivalent to
about 0.4 metric tors of DU) are deposited in & smzll pend (1000 m2 area)
holding 1500 m? of water, After 100 years (which provides ample time for
relezse of uranium through corrcsion), the concentration of uranium in the
pord water would be £.13 x 10'7 uCi/cm? (Ref., 1), which is much less than the
prescribed MPC,

; (7% P Inhalation

Inhaletion of small DU particles would be the most likely mode
of entry into the body., NZTRP's recorménded meximum intake (bssed on chemicel
toxicity) of soluble uranium compounds by inhalaticn is 2.5 mg in one day.
Envircnments with gir concentrations of this magnituce are not likely cone
sidering the reguletions impesed on fecilities whnere high dust concentrations
would most probsbly occur,

Occupational exposure of workmen under levels substantislly
higher than the MPL level for air (1.0 x 'C';' g?ilcr?) cver & period of 20

years have not been observed to show any evidence of urenium injury from

ENCLOSUERE (4)
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either radiation exposure to the lungs or from kidney effects due to uranium
toxicity (Ref 1). The reason for these negligible effects may be attributed
to the fact that the airborne uranium dust particles were too large to be
respired and thus reach the lung interior (kef 1). Overdoses in zccidental
occupational exposures from soluble uranium materizl can produce eividence of
kidney injury as in ingestion., The general experience, however, with workmen
exposed to air concentralions at or slightly above MPC levels has been
acceptable. Ailments such as chronic renal injuries, lung cancer, and other

radiogenic tumors have not been evident. The lack of reports of adverse

effects in man from occupationzl exposures to uranium compounds for prolonged

pericds emphasizes the low level of risk from this material and the effective-

ness of current incdustrial hygiene systems,

1513 Implantation '

On occasion, particles of uranium can penetrate the skin,
particularly during operations where uranium metal is mechined or uranium
compounds are handled. The effects of implantation have not been demonstrated
to be serious, as no poisioning either locally or in other locations of the
body has been reported (Ref 1), The treatment of implantation is similar to

that zpplied to steel or wood splinters,

®Varaimu Permiseibie forcentrations (MPZ) are sefe limits of rediation
exposure beluw which no bilclogicel herm to man 1S evident, MPC values in air
and weter are derived by caleulstions that relate them to permissible body
puscens and constitute criteris sgsinst which measurements taken of the
eavirenment may be compared., MPLe represent concentrations averaged over a

sericd of time, usually quarterly, that should not be exceegea,

ENTLOSURE (&)



TABLE A

PERMISSIBLE URANIUM CONCENTRATIONS IN AIR AND WATER
( ABOVE NATURAL BACKGROUND RADIOACTIVITY LEVELS)

Recipient Medium

Applicable
Area ¥ Airss Water®®
Restricted  U* 1.0 x 109 usizen’ 1.0 x 10°7 uti/em?
DU (2.8 x 10~" mg/m3) (2.8 x 10° mg/m3
Unrestricted U 2.5 x 10712 uti/em’ 3.0 x 102 uti/en’
DU (7.0 x 1073 mg/m% (8.4 x 10" mg/m%

* : * & ) % - 3 ’ -
U resere to natural uranium and DU to depleted uranium (see *¥ note below)
#irezs where the zllowable concentrations are aspplicable are defined by NRC as:

testricted Ares - any area access to which is
controclled by the licensee
for purpose of protecticn of
individuals from exposure
to radiastion and radioactive
materials.

Unrestricted Aresa - any srea access to which is
nct controlled by the licensee
for the purpose stated gbove.

: . 1 ;
¥ Corcertration levels are given in units of ufl of natural uranium per em” of
air or waley., Conversion to equivalent units of milligrams of DU per crbi;
meter (mg/m°) was obtained by using the specific sctivity of DU (2.6 x 10

Source: 10 ZFk 20, Appendix E (Ref, 2).



Effects on Air

Potential effects on air quality from dispersion of DU particles
may arise from manufacturing, storage, transportation and open air firings
(during testing activities and combat). Tne applicable air quality standards
for uraniun concentration in the air withir and outside licensed facilities
are shown in Table A, These NRT standards are maximum allowable concentr-

stions that an individual may be subjected to in an enclosed facility for 40

hours per week or thirteen weeks, and sverage annual levels for open-air areas

outside the facility. These standards can be considered conservative for DU,
whieh is less radioactive than natural uranium, The effects on air quality of
menufacturing, transportation anc storage of DU material are summarized below.

Transpertation

Trensportation involving movemert of DU meterials could conceive
ably affect the atmosphere, but only in the remote case of an accident that
might resuit in the Lurning of the DU cargo. Such fires would produce cxides
having very short atmospheric lifetimes (FRef., 1).

1.2:.2 Storage

Sterage of DU rounds in a lend-based ammunition magazine may

result ir elight degradation of eir quality, but only in the case of a fire in
h would ignite the DU and release oxides to the atmosphere,
vave short lifetimes (Fef. 1),

" &ir Firing Cperetions

firing cperaticre (i.e,, testing and combat),
yraniun compounds are released into the stmosphere &5 a result of the pro-
the target. Temporarily suspenced compounds produced by the

1y settle onto exposed surfaces, The required settling time is

(ling meteorological conditions, The cverall result is to

ENCLOSURE (&)




temporarily reduce air quality in local areas slightly below normal levels.
However , air quality should quickly return to normal as the DU particles would
be rapidly dispersed.

of ficial DoD test ranges are selected on the basis of remote-
ness. Safety procedures generally require an adequete waiting period
following firings (normally five minutes) before personnel are allowed-in the
test ares to preclude the risk of inhaling any ambient DU particles.

Ingestion of DU material is limited by reguiring appropriate clothing (i.e.,
gloves, ecc.), disellowing eating, drinking or smoking while personnel are in
the srea, ana reguiring proper cleansing cf hands after leaving the area.

In combat situstions which involve widespread use of DU
munitions, the potentiazl for inhelation, ingestion or implantstion of DU
compounds may be locally significent. Amtient DU perticles are not signif-
jesnt sround the firing gun locations but can be found at the impact point
where & small cloud of DU particles is generated upon target impact.., Clearly,
howerer, the risks assosisted with DU are insignificant when compared to the
dangers of combat.

L series of radiation monitoring tests were conducted by General

Flectriec durine August 1973 to determine radiosctivity levels at the gun and

\

the impect area during and after firing BFALANY DU rounds (Ref, 2). FResults
in Teble £, tre rezuings were obtained at the
immedigte gres., i€ he sounte were cbtained
from pieces ¢f wne round in the immedliatle sres thaet were not completely burned
up or were imbedded in the armor, From these figures, it is seen that gamma

raziation wes only slightly sbove background levels after each firing. The

ENCLOSURE (4)




TABLE B

SUMMARY OF RADIATION MONITORING TEST RESULTS

(JUNE-AUGUST 14973%)

RADIATION LEVELS

a g {
DATE ACTIVITY (counts/min) | (mr/hr) (mr/hr) LOCATION OF READINGS
6727713 No firing - back- 0 0 0.020 Munitions building |
ground levels were 0 0 0.035 Impact are¢a
measured
6/28/13 After first round 0 1.8 0.030 Impact point
was fired normal background count Gun
€/28/13 After 10 rounds 0 4.0 0.100 Impact point
were fired
7/9/73 After 10 rounds 0 23 0.100 Impsct point
7710773 After 16 rounds 0 3.0 0.100 Impuct point
7/11/73 After 13 rounds 150 2.7 0.100 Impact point
7712773 After 15 rounds 75 1.2 0.100 Impact point
T7/18/73 After 12 rounds 150 1.5 0.100 Impact point
T/19/13 After 2 rounds 0 1.0 0.100 lmpact point
Source: Ref.’

ENCLOSURE (4)
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1.4 Effects on the Food System

Potential effects on the food system consisting of wildlife,
plants and aquatic life may arise from ambient DU particulates generated
during testing and combat exercises being inhaled or ingested by animals and
deposited on plants. Since most of these activities take place at sez there
{s minimal impact to plants and wildlife. Furthermore, land test areas are
generally located in remote areas, Nevertheless, a discussion of the possible
effects on the food system due to exposure or intake of DU is presented in the
following paragraphs.

Effects on wildlife occur as & result of their inhalation and
ingestion of DU, Inhalation risks are minimal because the concentration of
ambient DU particdulates in test areas immedistely following firing is
generally low and decreases rapidly afterwards.

The risks of ingestion by wildlife are also low. Uranium is not

effestively transportec in the food chain, Thet is, higher animal forms do

not absorb 211 the uranium existing in the lower animal forms on which they
feed. In addition, the effects of animal feeding on naturally occuring
quantities of uranium have not been shown to be detrimental. For instance,
tests conducted in Russia on animals feeding on urznium-rich land resulted in
no visible adverse effects on the animals (Eef, 1). Sheep feeding in the
uraniumerich azrezs accumulated five to eight times as much uranium as those
animals feeding in the cca;rol erea: however, no somatic effects upon the test

gnimals were notled, It has 2180 been estimates |

(4

eows would have to ingest
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daily, seven grams of natural uraniun to reach maximum permissible concentr-
ations. Since depleted uranium is much less of a concern than natural uranium
because of its lower radiocactivity levels and lack of hazardous Ra-226 and
Ra-222 nuclides, the effect on animals of DU ingestion is expected to be less
significant than that of natural uranium.

Effects on aquatic life are not expected tc be significant,

based on the evidence that very low uranium concentrations are found in
aguatic life, even in ereas of the world where high concentrations of uranium
in water are found., Predatory fish possess the least amount of uranium con=-
centration, while most plant-feeding species possess greater amounts (Ref. 1).

Effects on plants may be significant if the soil becomes

corntaminated with large quantities of DU particles, Experiments have shown
that the presence of uranium in soil causes growt’: of seil micro-organisms and
over-stimulation of plant growth with concentrations of 0.002 mg of uranium

per cne gram of soil (i.e., 0.002 mg/g). Poisoning symptoms on plants have

been noted at 0.048 mg/g. These results, however , were obtained from experi-

ments using natural uraniurm~thorium, which have much higher radicactivity
levels than depleted uranium (Ref. 1).

Notwithstanding these effects, the likelihood of & significant
release of DU to plants it low since land-based firing tests are generally
amanfuctes in spereely~vegetated, remote areas. Ae indiczted in Section 1.2

cedurgs after firing tests are required to minimize the

e




2. HOW DU AN BE RELEASED TO THE ENVIRONMENT

2:1 Storage

Storage of DU rounds is governed by licensing requirements

specified in 10 CFR 40 and by the standards of protection from radiation
detailed in 10 CFR 20. The DU rounds will be stored at existing Naval
Anmunition Depots and aboard Navy ships. The standard M548 ammunition
container with capacity of 100 20mm rounds has been recommended for storage.
Hanéling and drop tests on the M548 ammunition container with capacity of 100
20mm rounds has been recommended for storage. HHandling and drop tests on the
M548 ammunition container holding 100 DU rounds were conducted by the Navy and
proves successful (Ref., 5). A packed container with 100 DU rounds was sub-
jected to a low order repetitive shock for two hours with.no visible damage to
the ammunition. The packed container was also dropped five times on a steel
surfaece from a height of 30 inches, easch time with a different container
orientation. The container did not open and no visible damage occurred to the
DU rounds., Only a slight snagging of the munition belts was observed, which
could be corrected by additional belt separators., Alsc the nylon sabat on the
DU round remained intasct and in good condition during the drop tests. The
tests, therefore, showed that the MS4E container provides a satisfactory
_package fer 100 DU rounds, which will survive the rough handling specific-
atione of Naval Ordnance requirements,

PR I | - Vet ~ - . - & #3508 i SONE I &
kKominally, 28 M54E conteiners can be stacked o0 3 4D-1/2 X
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49-5/8 x 34 in, shipping pallet with an approximate weight (fully loaded) of

2160 pounds (Ref. £). About 50 pallets can be stored in a 30 by 50 foot
earth-covered, igloo-type magazine. Each pallet 1s marked with appropriate
warnings advising personnel of the radicastivity of the shipment, even though
raiiation monitoring in and around ammo storage areas has shown no radiation
above normal background levels. It is estimated that 8000 rounds will Qe
stored on board Navy ships equipped with PHALANX.

rorrosion of DU penetrators in & storage environment is not

significant enough to cause performance degradation or sasfety hazards.

corrosion of bare DU rounds is an important issue since it could result in
loss of round weight thus resulting in potentizl performance degradation.
However , various corrosion tests of the DU penetrztor (in bare form and as
all-up roupds) showec no visible effects under severe environmental conditions
(i.e., 85 percent relstive humidity and 115°F temperature). Only under
extreme conditions (95 percent relative humidity anc 160°F) did significant
weight loss occur in the bare DU penetrator. No corrosive effects of
significance were evident on penetrators assembled into all-up rounds, even
under extreme envircnmental corditions (Ref. 7). Storage tests using a2
prototype DU penetrator comparable to that used in PHALANX (i.e., DU 8 percent
Molybdenun alley 13mm round) subjected to normzl storage exposure conditions
for about 0 yezrs showed no signs of corrosion other than the normal oxide

film thet forms on the pengtrator exterior soor after machining (Ref. 1).

A - - o, =N - - ’ . sova 2 1o 3 4 - e . N e,
Ra-iation emanating from standard Mo&a: armunition boxes is wel.




below recommended maximum limits., In addition, radiation rates for a DU
ammunition pallet are the same as for a single box (Ref. 8): hence, radiation
levels within a storage magazine are expected to be within safety limits.
Therefore, no radicactive or safety hazards are associated with DU round
storage activities. Consequently, no significant impact on the environment is
expected from DU projectile storage.

2.2 Disposal

As a natural ccnsequence of storage of DU munitions, large
quanfities of materials containing DU will enventuezlly regquire disposal. The
life of the present complete DU round has been estimated at about ten years.
At present, it is assumed that, barring use under wartime conditions, all DU
rounde will eventually reguire disposal., Old munitions will be turned over to
a licensed contractor or manufacturer for disposal/rework.:

Tab (A) governs disposal procedures for DU waste generated
during testing. For land-based testing, a2 "bullet catcher”" shazped as a box
with dimensions on the order of 20 x 16 x 12 ft and filled with sand is
typically used as & backstop behind targets at which DU ammunition is fired.
The DU rounds are accumulated in the catcher, and the sand and the DU rounds
are retrieved and disposed at a licensed disposal facility.

243 catastrophic Release Modes

rnis section investigates the possible impaect of cztastrophic
~eleases of large quentities of PHALANX DU rounds to the enviromment, The

following relesse modes are considered:
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. Loss of a PHALANX~-equipped ship

. Loss of an ammunition ship

. Loss of a land-based ammunition storage magazine

. MAccident during DU transportation

. Battle scenario

2.3, Loss of a Ship

A ship carrying PHALANX would contain approximately 8000 rounds
or an eguivalent 0.56 metric tons of DU. Lloss of the ship at sea would
release an undetectable amount of uranium compared to the natural background
amount of uranium in séa water, i.e., 3.34 metric tons of uranium per Km3 of
ocean (Ref. 1). In cther words, assuming that the ship releases its rounds in
one ng volume of sea water, & concentration equivalent to 17 perceat of the
normal background level would be released. This amount is negligiple when
considering that there are a total of approximately 1.3 billion Km3 of ocean
in the worid.,

2.%2

tees of an dmmuniticn Ship

v

(]

Loss 2f an ammumition ship at ses cearrying on the order
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100,000 DU rounds would release an equivalent 7 metric tons of uranium,.
Assuming this quantity is released to one Km3 of sea water, the local con-
centration would be comparable to twice the background gquantity of uranium in
sea water, Thus, the additional contribution to natural background uranium as
a2 result of the release to the ocean would be insignificant when considering
there are a total of 1.3 billion Km3 of ocean in the world.

2:5:8% Loss of an Ammunition ngg;ine

A typical storage magazine contains from 120,000 to

240,000 DU rounds, This quantity is equivalent to 8 to 17 metric tonms of DU.

Under the worst possible case, i.e., a fire in the magazine that would ignite
the DU, r> significant release of DU to th» surrounding areas should occur,
sirce the DU ammunition is not a high explosive and the magazine is designed
to contain and limit the destructive effects of the materiezl stored inside.
The only effect would be 2 slight local degradation of air quality due to
uraniun airborne particles produced in the fire and escaping the structure
(Ref. 1).

2.%.4 Accident During DU Transportation

An accident involving a truck carrying DU materizl either in
metal derby or all-up round form would be of less magnitude than those
jents considered above (except for loss of 2 PHALANX equipped ship), since

unt of DU material inveolved in the aacident is much less. For

-~

. earrying 24,000 DU rounds

a &
-
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ing in & fire would produce




would cause a slight degradation of the local air quality. Air quality would
return to normal levels shortly after the fire subsides, since the uranium
oxides generated would have brief atmospheric lifetimes,

2.3.5 Battle Scenario

To assess the environmental impact of a battle scenario, a
specific scenario needs to be postulated, For example, & worst case scenario
would consist of task force consisting of two aircraft carriers, a cruiser and
nine destroyers under attack by a sortie of twelve ASM's, Each ship is_
equipped with PHALANX and conseguently would fire against the missle thre._._.
Under these conditions, a2 total of 5,000 to 10,000 rounds would be expended
according to the ship firing doctrine used. As a conseguence, t*: local air
quality would bte temporarily degraded dus Lo the minute DU particles generated
by the projectiles impacting the missiles. This local degradation should be
short in duration since the airborne particles will settle to the water rather
quickly. The effect on water guality would be negligible since the total
quantity of DU particlés released to the sea (on the order of 0.7 metric tons)

would zmount to about 20 percent of the normal background level of uranium in

sez water,
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DEPARTMENT OF THE NAVY

NAVAL SEA SYSTEMS COMMAND
WASHINGTON D C 20382

IN REPLY REFER TO
8128
Ser 6445/3%4

JAN 2 LT

Commander, Naval Sea Systems Command

washington, D.C. 20362, Attn: SEA-644
To: Director, Nuclear Material Safety and Safequards,

US Nuclear Regulatory Commission,

washington, D.C. 20555
VIA: Director, Naval Sea Systems Command Detachment,
Radiclogical Affairs Support Office (RASO),
Yorktown, VA 23691-5000

Subj: SOURCE MATERIAL LICENSE SUB-1190
Ref :

(a) MIG btwn Mr., J. Taschner, NAVSEA 644B, Mr. K. Rimm, NAVSEA-6445 and
Mr. J. Hickey, NRC Licensing Branch, of 12 Dec 84

'b) NAVSEA Memo, 8128, Ser 6445/386 of 12 Dec 84,
*10 CFR 20.203(e) Posting Exemption for Navy Depleted Uranium
(DU) mnition in Naval Warships"

(c) Phoncon btwn Mr, B, Carrico, NRC Licensing Branch and

Mr. K. Rimm, NAVSEA 6445, of 13 Dec 84

Encl: (1) Ingalls Sign No. 5246

1. As discussed during reference (a) and documented by reference (b), reguest |
that Source Material License SUB-1190 be amended to authorize a waiver fram |
the "Caution Radicactive Material™ posting reguirement specified in 10 CFR
20.203(e) for depleted uranium (DU) mnitions in Naval warship magazines. The
Navy will post Ingalls sign No.5246 provided as enclosure (1) or eguivalent
instead of the "Caution Radiclogical Material™ sign. Our waiver reguest
applys to Naval warship magazines and does not apply to shore based magazines
which will continue to be posted in accordance with 10 CFR 20.203(e). The
Navy will continue to ensure that personnel who enter Naval DU munition
magazines are instructed in the health protection problems associated with
handl ing DU munitions as required by 10 CFR 19.12.

2. The following supplemental information is provided as requested during
reference c. The Navy does not label 20 mm, DU ammunition containers with
"Caution or Danger Radicactive Materials" signs. Labeling is not required
pursuant to 10 CFk 20.203 £(3) (V) and (VI). During transportation, labels are
not required pursuant to 49 CFR 173.422 based uvpon an average U-235 content
per container of 13.9 gms. (100 rounds per can, 70 gms of DU per round, .1986%
U-235 by weight). When not being transported, DU ammunition containers are
stowed in locked Naval ammunition magazines which are located at guarded Naval
Stations and in Naval warships. Access to Naval ammunition magazines is
limited to authorized personnel. Each 20 mm, DU ammunition container is
marked with Naval Ammunition Logistics Code (NALC), Mark (MK) and Modification
(MOD), Personnel with magazine access are aware which NALC, MK and MOD
represent 20 mm, DU cartridges.
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3. Point of contact at Naval Sea Systems Command concerning this matter is

Mr. Kip Rimm (202) 692-1223/1252.

Jera Co Tudtiwmd¥®
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301 SRS vy L OSRTe NE T
RTRIDGE MK 149 MOD 0 AUTHORIZED FOR USE IN CIWS IS CLASSIFIED AS
CLASS C EXPLOSIVE. THE PRIMER AND PROPELLANT ARE THE ONLY COMPONENTS
HAVING POTENTIAL EXPLOSIVE HAZARD. THIS AMMUNITION MUST BE HANDLED IN
ACCORDANCE WITH OP 4. THE CARTRIDGE CONTAINS AN ELECTRIC PRIMER AND IS
THEREFORE SUBJECT TO RADIATION HAZARD (RADHAZ). ALL HF TRANSMITTERS
(232 MHZ) AND B-BAND RADARS (200450 MHZ) SHOULD BE SECUREDWHEN IT IS
NECESSARY TO HANDLE UNLINKED AMMUNITION, SUCH AS WHEN CLEANING A

GUN JAM.

AMMUNITION ON DECK, OUT OF ITS APPROVED CONTAINER AND NOT IN THE GUN
SYSTEM, SHOULD ALWAYS BE HANDLED IN THE APPROVED MK 7 MOD 1 RADHAZ LINKS.
ANY LOOSE AMMUNITION THAT IS EXPOSED TO RF FIELDS SHOULD BE DISPOSED OF.
IMMEDIATELY. ANY CONDUCTING OBJECT IN CONTACT WITH THE PRIMER, INCLUDING
PERSONNEL TOUCHING THE PRIMER, IN AN RF FIELD CAN CAUSE THE PRIMER TO
DETONATE. EXTREME CAUTION SHOULD BE EXERCISED WHEN T IS NECESSARY TO
HANDLE LOOSE AMMUNITION.

S
THE CARTRIDGE MK 149 MOD 0 CONTAINS A SUBCALIBER HEAVY-METAL PENETRATOR
OF DEPLETED URANIUM (DU). THE RESIDUAL RADIATION LEVEL QF THE DU, 2 d

&

" _PRIMARILY ALPHA PARTICLES, IS SO LOW AS TO PRESENT NO HAZARDS TO PERSONNEE."l v-4
'THE_ONLY PERSONNEL HAZARD FROM DU IS ITS TOXICITY, THAT IS, THE POSSIBILITY
OF HEAVY METAL POISONING IF ANY DU IS INGESTED INTO THE BODY. IN ITS UNFIRED

STATE, THE DU PENETRATOR IS ENCASED IN A PLASTIC SABOT THAT EFFECTIVELY 5
PROTECTS OPERATING PERSONNEL FROM CONTACT WITH THE HEAVY METAL.
HOWEVER, IF A CARTRIDGE SHOULD BECOME DAMAGED AND EXPOSE THE DU DURING
HANDLING, OR IF DEBRIS FROM TARGETS THAT HAVE SUSTAINED HITS IS RECOVERED
BY SHIPBOARD PERSONNEL, POSSIBLE HEAVY METAL POISONING MAY RESULT. LOOSE

. DU PENETRATORS AND TARGET DEBRIS SHOULD BE HANDLED ONLY WITH HEAVY 2§« = %

GLOVES. SPECIAL CARE SHOULD BE EXERCISED IF ANY PART OF THE OBJECTBEING - ¢ .- -+
HANDLED CONTAINS JAGGED METAL THAT CAN EASILY TEAR THROUGH GLOVES AND ‘
OTHER CLOTHING TO DAMAGE (HE SKIN. HANDS SHOULD BE WASHED THOROUGHLY
AFTER ANY HANDLING OPERATION, AND ANY CUTS OR BRUISES SUSTAINED DURING
THE OPERATION SHOULD BE REPORTED IMMEDIATELY TO THE MEDICAL OFFICER.
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