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' DEPARTMENT OF THE NAVY- ' ,

#' "* NAVAL SEA SYSTEMS COMMAND

3f M j WASHINGTON, D.C. 20362

V@ Su"M iriw'

8000
SER 72-

SEP 10 4980
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, request for.

Ref: (a) United States Atomic Energy Commission Source Material License No.
SUB-1190

(b) NAVSEA ltr PMS 404-30FN:8402.62 Ser No. 894 dtd 15 February 1979
(c) NRC'ltr FCLM:NB(12400) dtd 18 April 1979
(d) VAVNUPWRU ltr 43:WJMisc 3256 Ser 1095 dtd 9 October 1979 (NOTAL)

Enel: (1) Control and Accountability of Depleted Uranium Ammunition
(2) Transportation of Depleted Uranium Ammunition
(3) NAVSEA Weapon Specification (NAVSEAWS) 10765B dtd 13 OCT 1979
(4) Effects of Depleted Uranium Ammunition on the Environment

1. Reference (a) is t'he 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
reference (a) was submitted by reference (b) . The NRC response, reference (c)
contained 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 to the posse'ssion of DU:

a. The total quantity of DU that the Navy will possess at any one time is
802,034 pounds (1bs) or 363,563 kilograce (kgs).

t. The locatier. of the,Raval Ammunition Depots and storage facilities at
whien the DU will be stored are listed in er. closure (1).

c. Tne specific procedures and instructions fer s:crage at shore facilities
are discussed in enclosures (1) and (2).

8508120778 850006
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Subj: U.S. Nuclear Regulatory Commission Source Miterial License
i

d. DU Testing will be conducted at:

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

(2) Naval Weapons Center
China Lake, CA 93555

(3) Naval Air Station
Point Mugu, CA 93042

(4) Pacific Missile Test Center
San Nicolas, Island
Point Mugu, CA 93042

(5) Naval Weapons Station
Concord, CA 94520

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

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

f. 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:

Program Manager(1) CDR G.F. Monell, Jr. -

NAVSEA 62YD
(2) Mr. D. McCrae - Ammanition Manager

(3) Mr. P. Adams - Test Activity
NSWC/Dahlgren*

Research and Development*

Engineer Code:G-35

a change fro? limited D'J anmunition production to full scale
production will begin in late 19Si and at that time, the ammunition
program will be transferred to the Ammunition Systen Group, NAVSEA
Code 64 Specifically, the individuals responsicle for the DU
ammunition program will be:

.

2

.
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Subj: U.S. Nuclear Regulatory Comission Source Material License, request for
.

(1) CAPT R. A. Turner Director of Amunition
___

NAVSEA 64 Systems Group
~_

(2) CAPT R. D. Buchwald Director of the Logistics

NAVSEA 641 Support Division -

(3) Mr. J. B. Warfield Head Of Field
NAVSEA 6411 Operations Branch

(4) CDR R. B. Bell, Jr Head of Facilities / Equipment
NAVSEA 6412 Branch

(5) Mr. E. K. Sackrider Head of Management

NAVSEA 6413 Programs Branch .

(6) CAPT F. N. Howe Cirector of Amunition
NAVSEA 642 Management Division

. .

(7) Mr. W. P. Swain Head of In-Service
NAVSEA 6421 Branch

.

(8) Mr. W. R. Nicol Head of Production / Procurement
NAVSEA 6422 Branch

'

(9) Mr. K. G. Range Head of Demil/ Disposal Branch .

>

L NAVSEA 6422
>

, (10 ) t'.r. J. P.. Paquette Head of Ordnance Requirement
p

NAVSEA 6424 Branch
i-

h It should be noted that the recpic Jistec ebove may be replaced by
f'- others in the future but code functions will rcna n the same,

f-
- g .' Records will be kept of DU arounition procurement, storage, use,

and disposition eccordirg to enclosure (1).

h. To tssun thaf procecurcs cri di cctiscs are carried out at stcrage
e -

instellations and on ships testing DU renetrators, the program will be audited
.

cccorcing to enclosure (1), t, ship testhg DU akunition will expend
; .' approximatel,y 1250 rounds froa cach PHALANX gun per quarter for Pre-Action

Calioration and crew treining. This involves firirg the PHALANX gun at targets
j, and checking all responses of the PHALANX fire control system mode.
L

2. cddisit.nel questicns should be forv;ceced n iCVSEA CODE C42, Autovon
222-2746 ce Corricrciel (202) 592-874f.

f.

QJ .i =
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CONTROL AND ACCOUNTABILITY OF DEPLETED URANIUM (DU) AMMUNITION
''

This enclosure provides information concerning storage1. General.

facilities , ' accountable officers, responsibilities , and policies for the '

requisitioning, reporting, control, and accountability of DU ammunition.
. _ _ _

2. Policy. The ordnance officer at Navy activities holding DU ammunition

will be designated as the DU accountable officer. The DU accountable officer

I will be -responsible for the control and accountability of DU ammunition. DU
i

[ ammunition will be controlled in the same manner as all conventional ammu-

nition. SEA-64111F administers all NAVSEASYSCCM programs related to the
i
i control and accountability of ammunition.

3 Storage activities. 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 of four areas.

.

DU ammunition will be stored in magazines in accordancea. In stortge.

with standcrd ammunition storage as set forth in OP-5 vol 2.*

+

o. In Initial F.eceipt Inspection. This inspection only occurs at

NAVSEASYSCCM coastal ordnance handling activities listed in Tab ( A), and

applies to naterial received from a contractor. The asterial is inspected for
.

*

damage in transit. After initial receipt inspecticn, the material is sent to

stcrar,e.

c. In Segregation. Material returned frcr Fleet units to a NAVSEASYSCCM

casts 1 activit.y gocc to a segregation facility fer identification and count

vsrification. Segregation facilities are part cf the coastal activities'

.

listcd in tnt 't i. After segregntien . the nate ri t'. is ser;t !c storage.

c. 1r Ircnrit. nate-ia; ecn ce a trsnsit between the following points:

( i) frc i r.itit; receipt inepection te a ragazine |

,

l

i

1

ENCLCSURE (1)
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(2) from a magazine to a Fleet unit
.

(3) from a Fleet unit to segregation

(4) from segregation to a magazine'

(5) interstation movements

S. Recording and control.
-

o

Each holder of DU ammunition will maintain local records to controla.

material going into and out of the areas defined in paragraph 4.

(1) NAVSEASYSCOM coastal activities and NAVHAG Lualualei will

maintain Asset and Expenditure records in the Ammunition Distribution and

Control ( AD&C) subsystem of the Naval Ordnance Management Information System ,

I

L (NOMIS). Asset.and Expenditure records cover ammunition receipt, 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
,

,

Expenditure records in accordance with Chapter XII of S?CC P6010.12C.
'

_!
(3) Fleet units will maintain Asset and Expenditure records in

.

accordance with OP 4 Chapter VII.
;

b. In addition to maintaining local stock records, all holders of DU
',

ar.5unitten will repcrt their stock levels to the Conventional Ammunition
.<-

Integrated Management System (CAIM3), the Navy's centralized information

system for ammunition assets. Tne two methods of reporting stock levels to

CAIMS are Transaction Item Reporting (TIR) and Ammunition Transaction

hoperting (ATR). TIR and AIR are a mean cf communication that describe any

action, event er procedure that resJ1t in the transfer, expenditure, loss,

goin, reconfiguration er change in material condition of non-nuclear

?
ENCLOSURE (1)
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expendable ordnar.ce material between ammunition reporting activities and

CAIMS.
'

(1) For (TIR) activities. Report transactions into CAIMS in
i.

accordance with Chapter I, Section 2 of SPCC P8010.120.
_.

(2) For ( ATR) activities. Report transactions into CAIMS in

I accordance with COMNAVLOGPACINST 8015.1 (for Pacific Fleet units) or
i
i CIHCLANTFLTINST 8010.4 (for Atlantic and Mediterranean Fleet units) .
1

3 6. Inventories and Audits.
.

I 'a. Stock' points will conduct inventories and audits of DU ammunition in
4

!
accordance.with NAVSUPINST 4440.115F. This instruction requires:

p
i
i (1) An annual location survey which is a physical verification, other
T

than ::tual count , between assets in storace ar.d recorded location data on

stock point records. ,

(2) An cnnual location audit wnich for ammunition is a match between
3

local records and the CAIMS.

(3) An annual physical inventory Stich is a physical count of stock
.

items for the purpose of verifying the recorded stock balance. Discrepancies
.i

require tnorough causative research in order to account for the errors.

Annucl location surveys are not required for those items which have an annual

physicc1 inventory conducted.
.

b. Unaccountable losses and gains of EU anc.unition require a security'

ir.vcstigeti:n Erd the preparaticn of a 1:icsit:g , Lost /Stelen, or Eecovered

(!:LS R ) repcrt in acecrdcnce with SECNAVINST 5:00.4D. MLSE's are used to

colicet. data en when, where, and hou Navy preperty becomes missinE, lost, or

| st ol t r. . The ultinate goal of tne MLSF requirenent is to improve the Navy's
,

physics 1 security program,

f '. Ir.ter-Station Transpcrtatien. Du arnunit;cn will te shipped between

i

ENCLOSURE (1)
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ac tiv ities . When in transit, the DU ammunition will not be on t,'he local

record but the CAIMS in-transit file will account for the DU ammunition.

s. When DU araunition is issued, the shipping activity will post an issue
,

to remove the DU ammunition from both the activity's local and CAIMS record.

b. Simultaneously, the CAIMS will picce the DU ammunition into the CAIMS

in-transit file. The CAIMS 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, thec.

DU armunition is added to the local and CAIMS record for that activity. It is

.

~ simultaneously deleted from the CAIMS in-transit file.
1 .

d. 'Ihe following instructions provide direction on controlling docu-

mentation (i .e. LD 1348-1) and local issue / receipt procedures.

(1) t AVSEAI!;ST 6015.1 for I,'AVSEASYSCCM activities and I;AVMAG

Lualualei .

(2) CI!;CLA!;TFLTIt ST 8010.4 for Atlantic and P.editerranean Fleet
.

cetivities. .

(3) CCMI:AVLOGPACI!;ST 8015.1 for Pacific Fleet activities, less I;AVMAG
.,

Lual ualei .

S. Fecuisitienir.r. Activities will requisitien DU ammunition in accordance

with !*ilitary Standard Requisitioning and Issue Frecedures (MIi. STRIP) .

ChaFter 1 Section 5 of SFCC P5010.12 provides direction for requisitioning

'
!,avy tar.unition .

T

|

i'

L

'

|
|

|
l
,

|* :.
,

E!; CLOSURE (1)
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TAE ( A): DU Ammunition Storage Activities

'

NAVAL SEA SYSTEMS COMMAND CTIVITIES.

1. Naval Weapons Station Earle, N.J.

2. Naval Weapons Station, Yorktown, VA.

i- 3 Naval Weapons Station , Cnarleston , S.C.

4. Naval Undersea Warfare Engineering Staticr., Keyport, WA.

5. Naval Weapons Station , Concord , CA.:,

6. ' Naval Weapons Station Seal Beach, CA.
.

', .
t-

( ATLANTIC FLEET ACTIVITIES.

1. Naval ' Station , Mayport , FL.
|

-2. Nsval Station , Guantanomo , Cuba

3 Naval Station, Ecosevelt Roads. Puerto Rice *

4. Naval Station, Rota , Spain
,

5. Naval Air Facility, Sigonella, Italy
.

-
.

| PACIFIC FLEET ACTIVITIES.-
4

'1. Naval Air Station, Nocth Island , San Elego, CA.
:

2 .- Naval Magazine, Lualualei, Oahu, HI.
.

3 Naval Magazine , Guan

*

4. Naval Magasine, Subic Bay, Phillipines

,

'
l '

'

s

.

1

5
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ITliANSPORTATIOff 0F"DEPEETED URdNIUfA'MM'UNITION *
~

.

a. The DU in the all-up configuration as a 20m round of ammunition is'

considered to be a manufactured article. The DU is in a nondispersible form

as a component part of the round.
.

b. All shipments to and from storage locations will be in M548 20MM

ammunition containers. These containers are steel boxes which will prevent

any leakage of radioactive materials under conditions normally incident to

transportation.

Kdoseya}eJat:Jany} ppint(on,Tthe(ex,ternal'Lsurface of[the{o_ontaine'r
'

c.; , .

stillTnot~excee_d70liilisem pe_r , hour (t_o' belverified by the. Rad _iation;.I -

- _

- -
,-

- -

. . _ # _

:P. rot'e.cti on ? Of..f_ ice _r ~ (R_PG) ' _on a test basis ) . ',
- -- _ _ _ . _ ,s

d. The curie limit per container will not exceed the Transport Group III

quantity limit of 3 at any time. There will be no significant removable

radioactive surface contamination on the exterior of the containers,

e. Title 49 Code of Federal Regulations (CFR) specifies requirements for
'

| transportation Of hazardous material. The 20mm round with the DU contains two

separable hazards (i.e. Radioactive . material and Class C explosives).

Section 173.391 (b) exempts from specification packagin5, marking, and
f

labeling for the radioactive hazard insofar as the criteria specified therein

is met. The 20m rounds (with DU), packaged as described above, r.ieet those
.<-

criteria. Section 173 101 exempts the 23rn round (with DU) from labeling, but

requires outside packages to be marked "Snall Arms Ammunition" that complies

with MIL-STD-129 and shipping papers must comply with requirements of Sections

172.101 and 172.202. Detailed transportation safety data for this item is

contained in NAVSEA OP 2165, Volume 2 (listed by the Department of Defense

Identification Code (D0DIC), i.e., A675).

1 ENCLOSURE (2)
- _ _ _ _ _ _ _ - _ .
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f.- In addition to the above, all containers will be marked /

labeled in accordance with NILSTD 129H. The box ID number shall also be '

included on the exterior of the container.<

g. In accordance with Section 173.391 (b) and Title 10 CFR Section

20.205 (B) (1) (i) NRC regulation, no shipping or receipt monitoring surveys

are required.

. .

!

+-

O

e

|

.

.

2 ENCLOSURE (2)
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US 10765nCode Ident
" 13 Oct 197910001 ,

Superseding
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. WC 10705A
~- . .

NAVAL SEA SYSTE5*S CO:01AND
DEPARTME2;T OF THE NAVY..

- .

-CRITICAI. ITD PRODUCT SPECIFICATION
-

..
CisRTRIDGES,- 20M'-1 DISCAP. DING SAECT

.
'

-

MARK 149 MOD 1.-

'

. . . .
.

-
. .

.

*

1. SCOPE - . -.
. .

. . . .

, , . . . . . . .

, 1.1 This specification establishes the require:nents for tranufacture and
.

.

,
. .-acceptance of 20==t Discarding Sabot Cartridges, MJJE 149 MOD 1. _

,

,* -
.

.
. ,

. .
,

.

.

2. APPI.ICAEI.E DOCUMI2;TS
* *.

.
.

.
.

.

2.1 The fol' lowing documents, of the issue in effect on the date of
' -

F

invitation for bids 'or recuest for propo. sal, form part of this specifi- .

cation to the ev. tent specified herein.
,

.

. ..

SPECIFICATIONS
*

. .

'
.. .

WS 19781 Critical Iten Product Function Specification,- -
*

| ', Propella-it, Ball, for Cartridge, 20xa (DS), Fr., '

.

149 MOD 0 .

-. . .
.(-

! WS.187S2 Weapon Specification for Painting, Marking, and '

.

Lettering of Naval Gun Am.unition
'*

t . .
. .

STANDARDS .
. . . .

MIIrSTD-1167 Military Standard A! aunition Data Card'

.

K. -57.rllEC Lot Nu-6cring of A..-'.unition .

' MIL-STD-3 05 -
Sampling Procefurcs and Tables for Inspcction

'

by Attributes
Prcelusion or c:dnance Hazards in Electro =agnetic,

MIL-S':Tr .1385,

! ' Fields'
,

,
-

.

#~
,.

! DP.A*/INGS
.

.
i -

gNAVSEA _ c
d .

53 M592 ' Cartridge, 2 Cr.:n (DS), 5"-JJ: 149 MOD 1 y'

Proj actil ;.se.e.-51y, 20 = (Ds) M7,rs 6E ! 3D 1 g
5 *.56 ~.5 91

*

ec,

.
530:594 Projc: tile Anr.ex.bly, Eub liber
53G6590 Sabor, Discarding

,

.

O'

- g.

.

.
-

C., :
*

1 .tw
N

;

4

CCE05UliE 0)I

.

4
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'
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... .

.. .

.

-
.

Push'r Plug Asserbly, 20:m5366596 c
2925503 Propellant
2923566 Cas'c Asserbly, Cartridge '

3236075 Special Interface. Gage
. ..,

. .
-

ARMY ,-
*

, ~,;*..
-

,

'11075229 Barrel, 20 n=i
.

. 7548066 .- Primier, Electric, M52A331
'

7553815
~. , .'

'5172157
,

Case, Cartridge, 20::a, M103
..,

Method of Paching 100 Cartridges, 2 Ora, In MARK
.

<
,

- - f .,
- 7 Type Links (M548 Container) -

- .- .
. . , ,

.
.

. *
,

.. .
'

OTHER FUSLICATIC:!S .. .

- :

*

. - ,-
. .

.-.,
. - . : .- ..

"'Departnent'of Defense , . .

* ' -

*

,

.-
'

DOD 4145.26M
,

.
. .

contractors safety Manual -
.

.-
-

.. - . .
- - .

.

Militarv - --

, .

. .- .

...

MIL ED3K 53 Guide For Sa=pling Inspection : '
*

..
-

.

.

Nuclear P.eculatory'Co= mission
,

, ,

. .- . .

**The Code of Federal Regulations",, Title 10, Part 40/ Licensing of Source*

*

Material
- *

. .

* - Naval Sea Systems Co= mand .
,

.' :|. *

.

NAVSEA Noth 4855,
,

- -
.,

* *

Navy Departrtent . .,
,

* . .n. .

'7{0P 53
' '

'

A= munition and Explosives Ashore.

,(Copics of spcEifications, standards, drawings, and publications required
'by suppliers in connection with specific procurc=cnt functions should be

,

obtained from the procuring activity or as directed by the contracting -

officer.)
.

.

3. REGUIPD'.ENTS- - . ,
cs. -

. <
3.'l Itc.m definition. The 20 utillimeter (.=) cartridge specified. herein s.

consists of a projectile asser.bly (MARK 68 NOD 1) , a cartridge case with U1

7,, an clectric princr, and a propellant (sco' Figure 1). This assembly is j
hereinnfter referred to as the cartridge. Principal cc ponents of the
MARK 68 nod 1 projectile asse-bly are a pusher plug asserbly, a subcali-
ber projectile (cornanly referred to as a penetrator), and a discarding o.

O
.

U
'.

.

s
2 w. .

ENCLOSURE'(3)
.

.

.



-.
,

( (.
-

.

.
-

. ..
'

.

'

sabot. When fired, the rotating band of the pusher plug acrcmbly engages
the barrel rifling, imparting spin to the pusher plug and sabot. Set

,

back forces cause indentation of the pusher plug by the slotted rear
,

surface of the penetrator, coupling the two, and the pusher plug spin is
i= parted to the penetrator. Upon muzzle exit, centrifugal force and
muzzle blast cause the sabot to split into four piecer and r.eparate from-

the penetrator. The pusher plug assembly then drops away and the penc-
, ,

trator travels on to the target.
-

.
.

%-

,3. 2 Workmanshio. The cartridge shall be manufactured in accordance with
this specification and an approved governnent procurenent doccmentati~on
set. The cartridge shall be manuf actured in accordance with good work-

'

.manship practiices co:=to:i to the ordnance industry. Particular care shall -

be taken that ell conponents are clean, free from grease, dirt, corrosion, .

chips, or foreign material. Cc=ponents with chvious defects or handling *
-

...

damage which could affect performance of the cartridge or tqst weapons
shall not be used. No interpretation of any part of this or other appli- ,

' ' cable doce:ents shall by construed to relieve the contractor of his *

'. responsibility to furnish cartridges with the required degree of quality
and workmanship.

- . . ;
-

*
.

.. . .

'. 3.3 Inspection P!cquirenents. Sample' cartridges shall be subnitted to
visual inspection, gaging , and weighing (4.3.4) . !:ajor and rinor charac--

tcristics shall be inspected to AQL's of 1.0 and 2.5 percent defective, ,-
*

. respectively. ---

. . ,
,

3.4 perforncnce

'3'.4'.l . Pusher plus extraction force. The force required to separate the' -

pusher plug frc= the case shall not be less than 900 nor mpre than 2100 ,

,1b. (4.4.1) -

3.4.2 Pucher plug rotation. The torque required to rotate the pusher-

plug with respect to the case shall be more than 10 inch,poands. (4.4.2)- .

3.4.3 Velecity requirencnts. The average correct-d velocity (4. 4. 3. 6 )
shall be 3700 1 35 ft/sec. The standard ceviation of the rea)ured tes.
velocities shall be 28 ft/sec or less.

.

2-*

3.4.4 Waterproof recuircrents. The average cerrc:ted velocity (4.4.4) SE

- of the waterproof test car.<tridges shall be within 100 f t/ree of the r^
- ut

average corrected velocity of the dry tect cartrid;cs of 3.4.3. The .

standard deviatica of the r.casured test velocitier chill be 28 f t/sec or E$
~

less.
- .

.- 3.4.5 Action tire. The action time of the cr.rtridce shall not exceed C?
- C3

4.0 =r. (4. 4. 5) LA'

Os.

'

.
.

' * ;x

.

.

%

3
'

ENCLOSURE (3)
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3.4.6 Pressure. 'The average of the pressures neasured for the test
cartridges shall not exceed 53000 psi. Standard deviation of the pres-

,

sur. teasured shall not execed 3000 psi. (4.4.6) i

: '

Accuracy. The standard deviation of dispersion Ed (4.4.7.5) shall-3.4.7.,

i' be less than or equal to 1 nilliradian. In each set of firings,-50

! percent or greater of the projectiles fired shnll fall within a circle*

[. of radius corresponding to 1.2 milliradians, eith center coordinates (5,
..

Y) .- -r

.
.

s~ - . 3.4.8 Tasget pc-notration.
.

'

. .

-
.

. .

3.4.8.1 Pasidual veloci,ty. The nedian of the ccrrected residual velo-*

- 'iciitics- (4.4.8.2) . shall not be less than 1640 f t/sec. None of the corree-
' ted residual'velocitics shali be less than 1340 ft/sec. _

. . .
,

- ..
.

,
-

The ne-iian of the residual veichts (4. 4. 6.7 )3'.C.S.2 Residual voicht.-

shall not he less than 770 grains. None of the residual weights shallg, *

g. .
be Icss than 560 grains. -

.
,

9 .* *

Punction recuirements. Defects encountered in the function tests
. -

3.4.9+

{ (4. 4. 9) shall not exceed the values specified in Table I.
,

e,
.

.

Table I. . Firing Defccts per Prcproduction . Lot*

3, .
.

.3- . Maximu a Allowabic
.

-
'' - *

2
Defects Defective Units

4 - -

-:.

t. .
. .

; Misfire, caused by .

4, . (a) LY..cessiv. e pr. imer sea. ting depth .
2

...

(b) Metal slivers across primer insulator 2
]'

' (c) Cpen priner circuit 2
: ', .
, '

2(d) Missing or obstructed case primer vent -

1 .
.

y (c) Missing priner or propellant or insufficient .

O
'? propelltnt

Of (f) Partially burned prcpellant

$, (g) Friner actuation withcut propcllant ignitica 0
. 0(h) Other causes not listed9 - .

.

<:
-

.

. Ignition af ter the bolt hat. been unlocked t=3 cxtraction
:0 c'.-har. Decn initieted

. ,. .
<

.
.

@
O cy,t . Projectile ra.:taining in bore

*,

i w
c.=,

Prirer defcets
7,

(a) Lv3dence of snall leak a'ound prirwr
1..

(b) Evidence of large Icak a:ound ,triz er O
a~..
CA
.h

C
.

-
.

*.
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Table I. Firing Defects per Proproduction Lot Sample (Continued)
. -

!!aximum Allowable*

- Defects Defective Units

. . . .

(c) Perforated.or missing primer button 1
/ (d) Icose primer 1' |

*

"(c) Blown priner O
'

,,

.

' Case Casualty.
,

, -
.

' (a) ,Circumferential rupture*,
-(1)* Partial; neck, shoulder, or body 2,,

(2) ' Partial;' base -
'

i (3),
.O**

*''

Complete * *
~

^O -

'

~; (b) longitudinal split .
,, ,

' '

(1) 1:eck and shoulder 5
, ..

.
.

(2) Body; forward 2 ..
*~~

-

(3) body; center 1-.
,

'~ .(4) To head 1 .
.

. .

_ 5) , Through head( O.. ..
~

(c) Metal. sheared frc= the exterior of the case O
'

,
..

.

Failure to cxtract; including sheared ri= 0
*

.. .
.-. .

. Failure to chas:.ber O
.g. . .

", Gun stcppage from c==unitica defects not listed above O
* * .. . .

. . .. .

3.5 Unlisted firin:; defects. The lot shall be rejected if a maifunc- '

,

u ~
tion or casualty not covered by this specification, occurring in any
firing test, indicates that the cartridge is unsuited for its interided

(.. . purpose.
.. . , .,

',%'''J, 3.6 M est. F.etests shall be c.ade only as approved by the procuring

activity. 5
-

,
-

,

..

.q _ , . 4. QUALITY ASSUPJ.':CE PROVISIO :S .

4.1 Responsibility for inspections and tests, g.

-:,.

t*
*

~

4.1.1 Eerponribility for component inr:ecticri. Except for government e
furnished I,aterials, the cartridge supplier it. rer;ponsibic for ensuring _;.

,i

C:" '
- that all components of the cartridge rect the reruircrents of applicable

;; drawings cr.d specifications. .
,

.

O
'

4.1.2 Ke.nponsibility for esec;bly inr.m c:3cnc. Unless otherwise speci-
O )|ficd in the contrcet or purchsc order, the cart. rid- c r.upplier ic c.:.

*
..

j . *
CD

.
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t. EXCLOSURE (3)
F
b ..

- - , -- , , - -. -,+r- - -



.

i, (
.

,

~

. .

. .
,

. .
.

responsible for the performance of all in pections required during and
.

upon corp 1ction of assembly. . .

. t

*

4.1.'3 Responsibility for tests. Unless otherwise specified in the
or purchase order, the designated test activity is responsiblecontract

*
- for the performance of all tests .specified hercin. *

/
.

4.2 -Clasnification of characteristics. The characteristics to be.

verified are classified as Critical, Major, er Minor in accordance with'

1:AVSEA 1:ote 4655. Critical characteristics are identified by the sy=bol
(CX) and Majo'r characteristics by the symbol (MXX::) . The number following

the classification symbol indicates the serial nurber of the requirement.
.

-

' Requirements which are .not annotated with a classification symbol arc
.

classi_fied Minor.- .

.

> . . .
*

., , .

'd.3 Quality conformance inspection. The quality conforcanc,e inspection,

. ' . shall verify that all characteristics of Section.3, P22UIRD;INTS, and *

Section 5, PPIPARATION FOR DELIVERY, of this specification h' ave been
- met.

' .

. . . .

4.3.1 Critical characteristics of components. Prior to asse=bly, all~ ,

ec=ponents shall be inspected for critical defects. Any co=ponent,"

.

having a critical defect shall be rejected. ,

,

' ~ Critical characteristics of assembly. Asse=bly procedures shdll4.3.2
not introduce defects identified is critical in conponent drawings or 'L.

specifications. All cartridges shall he inspected for such defects.
Any cartridge having such a critical defect shall be rejected. .

, , . ,
'

4.3.3 Satplinc. for tests and inspections. ..

, .
'

,

,
,

4.3.3.1 Initial production lot. Prior to beginning of regular produc-
j

tion, a lot of 800 cartridges shall be assembled and~ samples submitted to
| ,

the inspections of 4.3.4 and the tests of 4.4. Sa=ple cartridges shall
i

$ be randomly selected fror Ehe lot in accordance with ':IL-ED3K-53 and.
forwarded to the designated test activity. This pre-production lot shall

h .

be ntnafacturcd using the sanc caterials, equipment, processes, and' -

~ procedures as will be used in regula: p.oduction.. .

.
4.3.3.2 Inrpection lei. In inspcction lot consists of not less than

|10,030 nor nore than 50,000 cartridges which:
:-

..
c.,
-=.

Have been ascc= bled by one activity, in one unchanged process,- p. and the same {'in accordance vith the sa e drawings and drawing revisions,
.

_jspecificatio:s and specification revision. tr.
*

.

Use p .r ts nnf csserblics hnving c~ -- 'acturer' n sy .bol bnd
1..

one interfir nurber (sec ? II.-STD-11GS) . CD
.

CD
activities are identified en paracraph 2.d of cover C.:Designated test^ .

, ,

. letter. . -

%
(I
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.

. .. , ,

.
. .

-
.

Use propellant from one index.
.

'c.
.

-

d. Use projectiles (penetrators) from- one lot. ,

.

c. Use cases from one lot. . .

..
.

* ' . f. Use primers from one lot. -
' -

,
.

.

Inspection lots nay be assechled from cixed lots of components with
pernission of the procuring activity. - .. ;.:-~ .. .

,

-
- - .

~
'

~

' Sample cartridges shall be randomly selected from each inspection.

.
, lot in 'accordance with MIL-ED3K-53 and subjected to the inspecti,ons of*

~

4.3.4 and selected tests of 4.4. Samples required for the tests of 4.4
'

.

- . shall be shipped to the designated test activity. ,

.

. - -
. . , -.

'4.3.4 Visual inspecting, gaging, and'veiching. The supplier shall
-

.

'

submit cartridges to visual inspection, gaging, and weighing in accor-
dance with Table II. Sa=pling shall be in accordance with MIL-STD-105.'

.

-

The requirements of MIL-STD-105 pertaining to normal and tightened'

-

' inspection ppply. Failure to meet the requirements of 3.3 shall be 2
-

cause for rejection of the lot. ,
-

. .

. -

,

Table II. Visual, Gaging, and Weighing Requirements
.

*
- -

.. . .

i Major Characteristics
1;o .

*

.'
-

.

* . .

101 Case to p'rojectile cri=p missing, .
,

102 Split or perforated case'

103 Loose projectile asse=bly or co:.ponents j,

f
104 Total weight between 4500 and 4700 grains

'
,

'

-

d 105- Sabot cracked or split . .
-

Cartridge pr+Eile incorrect (i.e. , required more than 80 pounds[ 106 10001-3236875force to insert into s'pecial interface gage, D,rg
-

107 LN. eeecs no:ir.u: overall length
103 Incomplete or i= properly located crimp

-
-

-

109 Primer i=proparly seated--

110 Incquer on primer
111 Katerproofing nissing around pri=cr or case routh-

j. 112 Inose projectile asserbly er ccrponent
Primer.recistance less thr. 500 chns or.grecter than 1,200,000

> . 113
oh=n.-

,

. * Miner Chr.racteristics
.

Foreign tatter'

re.rking incorrect er illegib|.e,

Dent er scratch in case "

*

Damaged rotating hand cr ssbst
.

.

7
.
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All tests of this section are perforned on the preproduction
4.4 Tests. All tects of this section except the penetration andlot (4. 3. 3.1) .
function tests of 4.4.8 and 4.4.9 are perforced on incpection lots

'

(4.3.3.2) .
. .

Pusher plug extraction tect. Twenty test sample cartridges shall
4.4.1
be tested in a tensile test cachine of suitchlc capacity, which will-

'* .,

~ register accurately the force required to extract the pucher plug fromForce shall be applied to the case at a controlledthe cartridge casc. Failure o f ' twotect head travel rate of 0.125 to 0.25 inches per minute.
- or more sample cartridges to meet the minimum force requirement for.

" extraction (3.4.1) shall reject the lot. Failure of four'or more sample
(3.4.1) shallcartridges to rect the maximum extractive force requirement

-

.
.

reject the. lot. ,
*.

..

4.4.2' Pusher plug rotation test. Twenty test sample cartridges chall be
marked with a light scratch extending across the pucher plug onto the

.-

With the case fixed in an appropriate fixture, torque up tocase neck.
10 inch-pounds shall slowly be applied to the pusher pidg, about the. axis

~
-

Failure of two or more sa=ples to meet the require- ,

- of the cartridge. *

.ments of 3.4.2 shall reject the lot.
.

Twenty test sampic car,tridges shall be
4.4.3 Velocity ceasurenents_. 11075229,11 Apr 1979, and velo '.

fired in a 20::a Mann barrel, Dwg. No.
These values are corpared with the velocities obtained. .

citics =casured. Failure to
using 10 reference cartridges assembled by the test activity.

.

meet the requirements of 3.4.3 shall be cause for rejection of, the lot.
'

, ,

. . . ,

Rc5crence cartridges shall be asse= bled '
4.4.3.1 Reference cartridges.

provided by the supplier. Components>

by the test activity from part[ other than propellant used shall be from the same lots as used in the
Assembly shall b'e as specified herein and in:

[ ar.:runition lot under test. 68 MonProjectile asse=blies t2Juthe accerbly drawing specified herein.
1 shall be screened by weight and thoce used'in the assetbly of reference

r

Frepelling charge used shall becartridgcs shall vcigh 1440 + 5 grains.
frca the propelling charge lot established as a Master Lot by WS 19781.

'

.

Weight of propelling chc19c Lhall be within + 0.5 grains of the nominal, *

weight crtaclished for the Matter Lot. .

The acceptability of the barrel used for the
4.4.3.' Garrel condition..

velocity naasure.. ants chall bc bcsed en the average velocitv obtainedThe larrel' in acceptable only if 'this gg-

' with the ref erence cartridgec. No barrel chall be used which
*:

-

i average velocity ic 3700 + 35 f t/sec.
~ f. chews cracks, stripped la$ds, inordinate crosion, or other conditic

'ff,"

The barrel shall be cleahed, _3indicative of questionabic cerviceability. LO*

co-Aed, and raintr.ined in accordar.cc with established procedures.
'

*

C3'

CD
u
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*
.

4.4.3.3 Temperature conditioning. Cartridges shall be conditioned at a
,

temperature of .70 + 2*r for a period of at least 24 hours prior to firing
and shall be held at that temperature as long as possible prior to inscr-
tion in the gun. ,

.

4.4.3.4 Screen 3o:ntionn. Projectile velocity shall be measured using*

.

lumiline r.creens or other similar devices. Screens shall be positioned
~ ~

ct '2G and 128 feet from the gun muzzlc.
.

.
.

. .

4.4.3.5 Firing procedure. At least three rounds shall be fired to foul
- and warm the barrel at the start of a test, and after the barrel has been
cooled or c1'aned. All reference and test cartridges shall be carried toe

the gun in 4 base-down positio.7, slowly rotated to a projectile-down'

. - . . position, stopped momentarily, returned to the base-down position,.then
,

rotated slowly to the horizontal position'and inserted into the test*
.

barrel. Insertion and subsequent breech closure shall be made so that.

- ,the propellant is disturbed as little as p'ossible.
.

The cadence of the firing'shall be two minutes + 10 seconds per.'
.

.

5 - round. This shall include a dwell time of the cartridge in the warm - .

chamber not to exceed 30 seconds. A dwell time (cartridge in cha=ber) of*

- ,
,

'20 seconds is the goal of the firing cadence.
_

ncference cartridges shall be randor.ly r.ixed among the 20 test*-
,

*

cartridges. .
-

- -
. .

~

~4.4.3.6 Calculations. Should velecity data not be obtained on one *

'L' * ,round, thit round shall be ignored. However , the test shall not be-

considered valid unless valid data is obtained on at least 20 test* ''
. .

h cartridges e.nd 10 reference cartridges. -

.
. .

The average corrected velocity (V) shall be co:puted as follows:
;[

.
'

,

. .
-. - , .

- V=VT+ (3700 - V )E1
-

I
la where V = average muzzle velocity from the test samples

T

.V = average mu::1c velocity from the reference cartridecs
,

The4.veragecorrectedkclocitychall=cettherequircaents'of3.4.3.
. a.

e

, - 4.4.4 Unterproofnese ter.t. Tyenty c'*' ' Age: chill be immersed in water :.

1
~

at 70 4 2's for 2- !.: ur s , then firca in a 20- ''=-- Larrel and muzzle 5'
3- 7.' velo:iEles neasurci. Fcilure to meet the requirements of 3.4.4 shall be M.v
J
1 cause for rejection of the lot. .

sa
1 C

.

4.4.4.1 Te:-t condi tion :. Ecftrenec cartridge- chall be asse. bled as
dercritv. . b'v 4 . .' . 3 . 3 . Barrel conditica r. hall be as described by 4.4.3.2.

CD
,

r%
%e*

.

O
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Screen locations shall be as described by 4.4.3.4. Firing procedure

L shall be as described by 4.4.3.5 except as follows: test cartridges

shall be preconditioned to a temperature of 70'+ 2*F for a minimum period '

of two hours. They chall then be submerged in a water bath at 70 + 2*F -~

for a period of 24 hours. Cartridges shall be placed horizontally under
the bath surfacc with the water one inch to one and one-fourth inches- ''.. '

above the case rim. Af ter 24 hours has clapsed, the cartridges shall be

removed, wiped dry, and set base down in a room or box with the tempera-
'

,

ture conditioned to 70 + 2*F. A minimum of two hours shall be allowed
for this conditioning period. .

4.4.5 Action time tests. Forty test sample cartridges shall be fired in-

a 20n:a Mann barrel to determine the time difference between the applica--

.
. tion of the firing voltage and emergence of the pro ectile asse=bly fromj, ,

the =crrle. . Failure to meet the require = ants of 3.4.5 shall be cause for-
. .

rejection of the lot.
-

- .

A
.

.

. .

4.4.5.1 barrel condition. No b5rrel shall be used which shows cracks,'

' stripped lands, incrdinate erosion, or other conditions indicative of
questionable serviceability. The barrel shall be cleaned, coolcJ, and- '

-

maintained in accordance with established procedures. .
1 -

- .
.

~4.4.5.2 Firing sequence. At least two rounds shall be fired as an*

equipacnt chech when the weapon is first put into serv. ice or when it has
been cleaned or cooled. The test shall be fired single shot in an even*

* '

secuence with approximately 2 minutes or less between shots.-

e
4.4.5.3 Tc=perature conditioning. Twenty of the 40 test cartridges

i shall be conditioned at -20*F + 2*F for a period of at least 24 hours~

prior to firing and shall be held at that temperature as long as possible.
; prior to firing. The remaining 20 test cartridges should not be condi-
i tiened other than at anbient tc=perature.

-
.

. .,

$ 4.4.6 Pressure tests. ?.renty test cartridges shall be fired in a 20==*

j Mann barrel and chanb r pressurcs measured using copper crusher gages. *

v'ilure to n.cet the requirc=ents of 3.4.6 shall be cause for rejection of,

I the lot.

I *

4.4.6.1 Barrel condition. No barrel shall be used which shows cracks,'

stripped lands, inordinate crosion, or other conditions indicative of'

questionable servicealility. Thc barrel shall be cleaned, cooled, and
naintained in accordence with established crocedures.* : ,..

. c*

'4.4.6.2 Gage locatien. The barrel shall bo drilled "for insertion of a [;
coppc.r crushe: gege with a .206-inch dia.eter holc with the conter 1.812 ui

inchcs from the barrel breech face. The cartridge case shall be drilled ~1
".

with a correspcnding hole, with drillir.g carefully controlled to prevent*

bur:s on the break-through surface. A piece of tape shnll be plac'ed over
C3*

t .

CD.

-
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.

*
. .

,,
'

ni .u . . .< >:; u., : w . w. c{
* '

*

this hole ond-not- removed-uutil jtret prior to cha . bering the ' cartridge.

A scribe nark or other index on the case shall be used to accure 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 gagos shall be serviced.in accordance with accepted procedu'res.-

When removing the tape from the case pressure hole, care must be exer-.,

cised that no portion of the propellant powder charge adheres to the tape

or is otherwise lost. Firing procedurc shall be as sp*ecified in 4.4.3.5
except no reference cartridges are required.

,

.

Tenp'rature' conditioning. Cartridges shall be conditioned at a
'

4.4.6.4 e
tc=cerature of 70 + 2*F, for a period of at least 24 hours prior to firing
.and'shall be held at that te=perature as long as.possible prior to-inser-
' tion in the gun.. .

. .

4.4.7 Accuracy tests. Fifty test sample cartridges shall be tired in a
'

.
- .

20mm Mann barrel to detcrnine the average dispersion (D) . Test condi-

tions shall be as described below. Failure of the a= munition to nect the
'

' .requircnents of 3.4.7'shall be cause for rejection of the lot.
-

. ,

4.4.7.1 Barrel' condition. The acceptability of the barrel used for the.

accuracy test shall be based on the average velocity obtained with refer ',

ence cartridges (4. 4.3.1) . The barrcl is acceptable only if this average
,

velocity'is 3700 + 35 f t/sec. Firing of reference cartridges need not be
,

' conducted con * urrently with the accuracy tests. Data from a recentc
, *

5 firing using reference cartridges is acceptabic provided no more than 200
' '

rounds have been subsequently fired in the barrel. 1:o barrel shall be
'

used which shows cracks, stripped lands, inordinate crosion, or other-
; t ,

I conditions indicative of questionabls serviceability. The barrel shall .

*

.1x cleaned, cooled, and =aintained in accordance with established
procedures.

,
. '; . .

.

.

j 4.4.7.'2 Grouping. The 50 test sanples shall be separated into five'

S. groups of 10 each, and a separate target used for each of the five sets. .

p .

p .-
4.4.7.3 ,(a_rget. The target shall be vertically positioned.at a distance

[ of 30J f t or core from the muzzic. The target should be not lo:: than .

a

i '

48 x 48 inchas.
'

* . .

[' 4.4.7.4 Firing recuence At least three rcunds shall be fired to warmr
i and feal the barrel at the start of the test,, and af ter the barrel has.

been cooled or cle:ned. Each set of 10 cartridges chtll be fired in an 53! -
.

j cven sequence with appronimately 90 seconds 1-etween shots. Consideration [',
7 is not given to the position of the prcpellent in the cartridge case c;

I execpt that the handling of the enmunitica frem shot to shot should be -J*
e:*

( reascnably uniforn.

.

'! CJ
I C3
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4.4.7.5 Calculation of disper'sion. The standard deviation of dispersion
Sd shall be computed from the standard deviation of the X-coordinates and
'the Y-coordinates of the rounds fired: '

' E D'i-y~) 2
-

Standard deviation of X-coordinates Sx = (ft)
*

N-1*

,

*
' E (Yi-Y) 2

. -

Standard deviation of Y-coordinates Sy =
I (ft)N-1*

- .

. .
- . .

. .

Standard deviation of dispersion Sd = Sx + Sg 1000'

.

,' ,. - ,,2 ._ actual target range (ft).-

,
.

. . .
. -

..

Where, (1) the x-axis is'the horizontal line through the center of the*
-

,
' l'ovest shot hole in the target. (2) The Y-axis is the vertical line

' '

*
- through the left-nost shot hole in the target. (3) All shots have (Xi,Yi),

V. , coordinates neasured from the point where the X and Y axes intersect.'

exi.
~ (4) _X is the average X coordinate: ._X = ~b, (5) Y is the average Y.

-

coordinate: Y = gyi (6) M is the number of shots fired. All neasure-
- ._

-
.

N.
* ~ '

. cents shall be nade from the centers of the impact holes. *

. .

The standard devic. tion of dispersion shall neet the requirements of
, 3.4.7.-

,

. . .
,

~

y 4.4.0. Target ponetratica tests. ' Test sarple cartridges from the pre- .

production lot shall be fired in a 20=m M:nn bar:cl to dctorr.ine the
' '

capability of the a=unition to penetrate a standard target. Firings,
'

shall be conducted until a total of 15 successful firings have been-

completed.
,

. . .

4.4.8.1 Target description. The target shall be an arrangement of foam.

and netal panels designated S-2 MOD 2 as shown by Figure 2. The target
,

'

shall be positioned with the center of the front panel at a distance of.

f. 200 feet from the gun nuncle.- -

>- ..-

j 4.4.8.2 Velocity neasurc=ents. ~ Projectile velocity shall b2 ceasured no,

nore than 10 feet in front of the target (designated V ) , and no nore! -
7' \ than six feet M hind the target (designated V ) . Devices used for velo-p

city ccacurc=cnts =ust not disturb projectile ' flight. Light screens,
'

f3csh X-ray, or nicroflash photography are recc = ended. P.csidual velo-
* ' city reasurenent must be ta':en with equipment which will selectively :,

; neasure projectile rc.r.nant velocity, ignoring smaller target spall frag- E**

nents. Composite contaet pancis large enou:h to intercept remnants y'
s

, a ,
exiting the target at up 'to 20' from line of fire t.rc recomended. g;

e
e

e

.

a. a
U- . - , .
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Residual velocities shcIl be correctect by the following foruula.
-.

7 1/2*

~1.06 x 10 -

V =V
RO R 2 6

V 2.69 x 10 _
-

7
,

.

where V , = corrected residual velocity (f t/sec) -. nu
,

V = neasured residual velocity (ft/sec),
*

.

,V ' = neasured impact velocity (ft/sec)'
*

.
, .

Failure of the projectile to meet the residual velocity requirements of
3.4.8.1 shall bc cause for rejection of'the lot.

.. ,
... ,

' 4. 4.'C . 3 Yaw reasurement.- Sone means shall.be provided for actecting*

,

pitch and yaw of the projectile within three feet of target *cntry.
Detection devicec must have a negligible effect on projectile flight. :

-
.

Orthogonal flash X-ray and orthogonal nicroflash photography are .1

re ev.-. ended. *

.

4.4.C.4 Projectile recovery. Beyond the penetration target and residual*

. velocity equipnent the prcjectiles shall be caught in a suitable medium
.

which nini= ices further lose of masc. (Stached shects of plywood have
, , proven successful in developmental tests.) Projectiles shall be rc=oved,

- from the recovery nedium, cicaned,,exanined, e.nd weighed.,

.

' 4.4.B.5 Visual assessncnt. Visual assecsnent shall include examination
of penetration targetc and recovered projectiles. Note should be made of

, evidence ofthe path followed by the projectile through the target,'

projectile tumbling, target damage, and evidence of projectile breakup. ,

| - 4.4.C.6 Unsatisfactory firingc. Inpacts occurring under the following
conditionc chall be concidercd unsatisfactory, and shall be rejected as *

,

j ,

data points.1
.

2
4- Ar.y projectile which strikes within one caliber of t,hc -nearact1 a.

The r.easurementj edge of previous irpacts in three or more target panels.
J ,''shall be r,ade in tenns of the caliber of the larger hole.
4

'

Any projectile which strikes witi.in tw6 projectile dianetcrc of) b.

the edge of three or morp target pancle.
-

.

Any projectile which st:3hes any cf.th: target support structure. gc..

.
A

Any projectile which nicscs any of tire tcrget pancic. [
d.

*.

. Any projectile which showa indication of nore than 5 degrecc yaw
~

G

c..

upon target entry.' ,.

C. .

.

.j

4 .

'
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,

,
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f. 7.ny projectile with VI less than 3550 or more 3750 ft/sec.
*

.

s.

4.4.8.7 Residual weight neasurement. Projectiles shall be removed from *

the recover / medium, cleaned and weighed. Failure of the projectiles to

meet the requirements of 3.4.8.2 shall be caune for rejection of the lot.
,

.

, 4.4.9 Punction test. The purpose of the function test is to determine*
.

~

whether the ar=unition will perform satisfactorily under nornal operating *
conditions. This test is required only for the preproduction lot. One'

.

hundred fifty sample cartridges shall be fired fully automatic in bursts
'. of 50 rounds, in an M61A120::a gun at a firing rate of 3000-4000 rounds
. .' per minute. . Failure of the projectiles to neet the requirements of 3.4.9

. '
,

* hall be cause for rejection of.the preproduction lot.'

s,
,

-- .
.

. '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. BoreF-
' Erosion Gage. tio barrel shall be used which shows cracks, stripped

.

lands, inordinate erosion, or other conditions indicative of questionabic~

' serviceability. The barrels shall be cleaned, cooled, and naintained in
accordance with established procedures. .

i _

.
.,

. .. .

,

The M51A1 gun used shall have fired no more than 90,000 rounds. The''

gun and accessory ceuipment shall have baen cleaned, serviced, maintained
,

,

,-
and adjusted in accordance,with established procedures. ,

o.

.

'The test cartridges shall be' installed in MAPX 7 MOD 1 or M14A2 20:=a ,

c.
!. links., ....
I

4.4.9.2 Temperature conditioning. Fifty of the test sa:ple cartridges- ..
,.

shall be conditioned at -20 + 20*F, 50 at 70 + 2*r, and 50 at 150 + 2*F,
_

_

for a period of at least 24 hours prior to firing and shall be held at,

7, the conditioned temperature as long as possible prior to firing. These

i sets of 50 cartridges shall be fired independently, each set to be fired
*

5 in one 50-round burst.
*

>

4 .

P
4.4.9.3 Test procedures. The cartridges shall be fired fully autoriatic

t
L in an nGlf.1 2C.m gun at a firing rate of 3000-4000 rounds par minute.
?

Knen a calfunction occurs, cf fort will bc nide to detcrnine wacther 't,

'. was caused bf the a:r.unition er by the weapon. If caused by the weapon,
.

'

ccrrective action shall b2 taken and firing resuned without p:nalty to
,' the a manition lot. 11 caused by the a nunitien, accept-reject criteria

:-sh.ll be deternined fre: Tabic I. . cm"*
:.

;
4.4.9.3.1 Velocity reasurements. projectile velocitics shall be measured y. .

i: -

nnS recorded. The procedures of 4.4.3..' shall be used. g
~ L;

,.

. >
.

C
C

. .

t-

. C,

,
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4.4.9.3.2 Cyclic rate. 'Ihe rate of fire used shall be detemined and
recorded for infomation purposes. Any suitable ceasuring technique
yiciding + 2 percent error is acceptable.

' 4.5 F.eports required.

4.5.1 ' rest report. Upon completion of all tests, a test report shall be.

prepared by the test activity and sutraitted to the procuring activity
The test report shall include but not bc restricted towithin 30 days. .

the following data:
.

.
.

~ Gun'and'harrel ItAFZ and 140D, serial numbers and state of wear.
. a.

,,
.

Lot number of a=.unition under test, and of the components usedb.'
.

. .in their assc=bly.
.

Results of all tests, conclusient, and description of a= munitionc.*

. defects. .
.

4.5.2 Inspection report. Upon completion of all inspection, the supplier .

*

shall procide an inspection report to the procuring activity within 30
.

The report shall i.clude but not be restricted to the followingdays.
data:

.

I,ot number of a_ nunition under inspection, and of the co=ponents
.

*
.a. ,

used in their asser31y.

Results of all inspections and subsequent conclusions.
.b . -

.
*

Disposition of rejected components or assc=blies.c.

5. . IDE';TIFICATIO: 12C PPIP7.FATIO:1 FOR DELIVERY .

5.1 Lot identification. Each cartridge and each packed a=unition lot
Each

idcntified in accord:nce vith VF If 782 and !'IL-ST3-ll6S.shall b2
packed lot ths11 he further identified by a federal stock n=5cr assignedData cards sMll be supplied in ai:ccrdance withby the procuring agency.
1:IL-STD-ll67.'

Inst = ctions fcr prepare.tica for delivery
- 5.2 Prrpuration for delivery. :-

c3are f ound in 4172157. <
'

@
m

6. ::OTES .J

6.1 Intended.use. 2 0. :'. car trid g e s l'.J.TJ, 149 1:03 1 crc intendcd for use
c;

in the PnA* ;J;x Close-In Ucapon . systen :' rd'.15 !'.3D C against lightly, A

armored targets. CD

i.
. g

c.:
1

cr
15
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6.2 Ordering data.

~

G'2.1 Procurementrequirem$nts. Procurement documents shall specify the. ,
- '~ f ollo,.ir.g :

x.- . ..
,

c. Applicable data list,. including revision number.-

b. 'h'itic, date, ar.3 nu=ber of this specification. .

-c. The test activity to which the test sa=ples are to be sent, and

. ,
the ntnber -of cartridges and components required.

.
. .

.
.

. .. .

d. ,The cognizant activity.to which the test and inspection reports
~

. .

*

.' ..are to..be sent. -
-

,

- ., .
,,,. . ...

.

c. , Disposition of sample cartridges used in the acceptance tests.'*

.,
,,

--
. . .

. f. Method of shipment of =sterial.
> . .

,
. .

'
''

l." * g. Disposition of inspection data.. .
. -

. . . . ..
. .

I h. Data card requirement. Distribution shall be specified in the'
,

contract or purchs.se order.
.

.

'.
"

i. Requirenent for q alifica, tion of propellant.
~

,
*

.
.

.

j. 1.ction to be taken in cc.se of lot rejection. Retest of lots-
,

shall only be donc as specified by the procuring activity.*

, ,

t,, . .. ..
,

.

k. Action to be taken in case of revork or repairs. Rcwork of-

nonconferning cartridges nay be approved if such cartri'dges, components
. or assc=blics are. free of latent defects or weaknesses which may have

| been occasioned by such rework. The procuring activity nay require
~

'

h- segregation and separate presentation of such a=unition.*

I
;; 6.2.2 Cor.treet data recuirements. Co==crcial contracts g. hall incorporate

*

! a DD Fern 1413. Ucrk requests to gover:ncnt activities shall incorporate .
data requirements in an appropriate nanner.g .,

, ,
. .

g .

G.3 Periodic lot sa:ple. The procuring activity r.ay waive the require-
,

''. nent f or c lot sceplc if the supplier has recently demonstrated his
'

ability to produce this item.. The contrc.cting of ficer will notify the g
,

tcru.ng facilit*/ when to procccd with firing tests.
-' -

.

. s
I u.
f G.4 Coginin.dests. Firing tests r.ty be perforned concurrently on the g
I- stu.c sm;21e cartri4c:: p:cvided that the confitions of the various tests '*

'
can by not concurrently... .

,

.

.
*

,

.

Cj*

_' L.?
.

. .
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G.5 Safety precautions. The accer.bly and handling of the iter.s covered.

by this specification involve hazardous operations and requirci suitable* --

safety precautionc. Information on the hazards of handling depleted-

uraniur.1 are contained in "The Ccdc of Federal Regulations", Title 10 Part
.

40/ Licensing of Source Materials. Inforr.ation concerning the handling of
.

-

items susceptible to electromagnetic radiation is contained in MIL-STD--

1385. Safety during loading, handling, shipacnt, storage, and testing
,

*
*

.

* ' . ' shall n' iso be in accordance with DOD 4145.26:4 and OP 5.

. .
- .

'
. . .

.
. . ,

. .,
** . .

' * *- .

.. ', . .
' ' .' Custodian Preparing Activity*

. .

Naval Surf ace Weapons Center* * . * **
-

. . .

''' Dahlgren, Virginia 22448*
*

._

,

..- .

.. .
.-. . . .. ,

. . * .

* * . . .

. .

* * * .
4

8
.

g * , . # #

* f

.

.

. . .

D * . Ig

. ..

*

..
.t.., .

. . . . *
,7. . *.

* * ,, . **
' . e, ,

, , . ,

+ * ,

.
,g .

!
, ~

. ,*
. . ,

= ,
,

b ' . . ,. .
,

. .

*.g
*.

e

+ * **
, * y, #=*

. e *N
, ,

b a .

.

. .

'

#, .
.

.

**6 9

e .

.*

@ .* .' .
W . ,

* e

.
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,

y

'
.
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*
.
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YEFFECT5"0F DEPLETED URANIUM AMMUNITION CN THE ENVIRONMENT i

1. PRIMARY EFFECTS ON THE ENVIROMENT

The primary potential environmental impacts of PHALANX are related to the

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

significant hazard to man or the environment; however, because of concern

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

environment of these properties of DU are addressed in the following para-

graphs. While this section is primarily concerned with "what would happen if

DU were released to the environment", Section 2 deals with possible release

modes, or "how (and how much) DU can be relesed to the environment".

The potential effects of DU on man, sir, water , anc the food system are

sumnarized below in Section 1.1 through 1.4.

1.1 Effects on Man

There are negligible effects on man exposed to DU radiation.*

Potentially more serious effects may result from ingestien, inhalation, or

implantation (under the skin) of particles of DU released to the environment.

The likelihood of these modes of entry into the body is very low; neverthe-*

less, a description of the effects from each is provided below.
,

.

1.1.1 Incestien

Ea ards frer ingestion arise more frcm the chemical toxicity of

DU than from its radioactive properties. Ingestien of EU particles may result

in poisioninc .

Maximum pernissible intake for natural uranium. due to its chemi--

etl toxicity has been set by the NCRP st 150 milligra ,s (ingested over a

1 ENCLOSURE (4 )
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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 a

comparative example. Ingestion of DU would most likely occur by drinking

water containing traces of it. Maximum Permissible Concentrations (MPCT' of

uranium in the water supply (based on its radioactive properties) are estab-

lished in 10 CFE 20. Based on the low solubility of uranium in water and the

relatively large MPC (3.0 x 10-5 uCi/cm ), large quantities of uranium can be3

deposited in water before approaching the MPC. For example, a worst case
.

''situation can be postulated in which 5700 PRALANX projectiles (equivalent to

about 0.4 metric t'or.s of DU) are deposited in a small pond (1000 m area) -

3holding 1500 m of water. After 100 years (which provides ample time for

release of uranium through corrosion), the concentration of uranium in the

pond water would be 8.3 x 10-7 u C1/ cm3 (Ref. 1), which is much less than the
'

prescribed MPC. .

1.1.2 Inhalation

Inhalation of small DU particles would be the most likely mode

NCRP's recomm' nded maxir.un intake (based on . chemicalof entry into the body. e

toxicity) of soluble uranium compounds by inhalation is 2.5 mg in one day.

'

Envircr.ments with air concentrations of this magr.itu:e are not likely con-

sidering the regulations imposed en facilities kT.ere high dust concentrations

would most probably occur.

Occupational ex posure of worknen ur. der levels substantially

higher thcn the MFC level for air (1.0 x 1C~I uC1/cm ) over a period of 20

years have not been cbserved to show any evidence of uraniun injury fron

.

2 ENCLOSURE (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 (Ref 1). Overdoses in accidental

- occupational exposures from soluble uranium material can produce evidence of

kidney injury as in ingestion. The general ex perience, however, with workmen

- exposed to air concentrations 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 occupational exposures to uranium compounds for prolonged

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

ness of current industrial hygiene systems.

1.1.3 Implantation .

On occasion, particles of uranium can penetrate the skin,

particularly during operations where uranium metal is machined or uranium

compound s 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 applied to steel or wood splinters.

.

,-
,

_

..

'! axirum Fermissible Concentratior.s ( MPC) are scfe limits o.f radiation -
exposure beluw which no biological harm to man is evident. MPC values in air-

snd wcter tre derived by calculations that relate them to permissible body
Durcens and constitute criteria against which measurements taken of the
Envircr.r.cnt may be ccmpared . MPCs represent concentrations averaged over a

.

period cf time , usually quarterly, that should not be exceeded.'

I

e
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TABLE A

PERMISSIBLE URANIUM CONCENTRATIONS IN AIR A!!D WATER
( ABOVE NATURAL BACKGROUND RADIOACTIVITY LEVELS)

.

Recipient Medium
Applicable

Area * Air ** Water **
.

33 1.0 x 10-3 uci/ cmRestricted U* 1.0 x 10-10 uCi/ cm

DU (2.8 x 10-I mg/m ) (2.8 x 106 mg/m33
,

-12 3 -5 3
Unrestricted U 2.5 x 10 u Ci/ cm 3.0 x 10 u C1/ cm

3- 4 3
- DU (7.0 x 10-3 mg/m (8.4 x 10 mg/m

.

t
i

~

*U refers to natural uraniun and DU to cepleted uranium (see ** note below)
,

,

* Areas where the allowable concentrations are applicable are defined by NRC as:

Festricted Area - any area access to which is
controlled by the licensee

for purpose of protection of
; individuals from exposure

to radiation and radioactive'

.

m aterials .
5,
! Unrestricted Area - any area access to which is
i not controlled by the licensee

] for the purpose stated above.
3

'* rar-entretien levele sre given in units of uci of natural uranium' per cm of
air er water Cbnversion to equivalent units of milligrams of DU per cubi
meter (mg/n3). was obtained by using the specific activity of DU (3.6 x 10 y

,

Ci / 'i .C

li <-
4

' '
Source : 10 CFR 20, Appendix B (Ref. 2) .

.c

Yi
li

<!

;

..
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1.2 Effects on Air

Potential effects on air quality fr'om dispersion of DU particles
i

may arise from manufacturing, storage, transportation and open air firings

(during testing activities and combat) . The applicable air quality standards

for uranium concentration in the air within and outside licensed facilities
,

are shown in Table A. These NRC standards are naximum allowable concentr-'

.

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

I hours per week or thirteen weeks, and average annual levels for open-air areas
- . .

outside the facility. These standards can be considered conservative for DU,
j

which is less radioactive than natural uranium. The effects on air quality of
.

manufacturing, transportation and storage of DU material are summarized below.

1. 2.1 Transportation

Trensportation involving movemer.t of DU materials could conceiv-
.

ably affect the atmosphere, but only in the remote case of an accident that

might result in the burning of the DU cargo. Such fires would produce oxides

having very short atmospheric lifetimes (Ref. 1) .'

,

1.2.2 Storage

Storage of DU rounds in a land-based ammunition magazine may

result in slight degradation of air quality, but only in the case of a fire in

the magazine which would ignite the DU and rclease oxides to the atmosphere.
,

These o> ides wculd have short lifetimes (Fcf. 1) .
.

1.E ? Crt6 Air Firinr Operations

Durinc open air firing operatier r (i .e ., testing and combat) .

uranitn comtcur.ds are released into the etmosphere as a result of the pro-'

n

jectile impacting the target. Temporariiy suspenced compounds produced by the-

impact ever.tually settle onto exposed surfcces. The required settling time is

cependcnt upcn prevailing meteorological cor.ditions. The overall result is to

EfCLOSURE (4)
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temporarily reduce air quality in local areas slightly below normal levels.

However, air quality should quickly return to ncrmal as the DU particles would
,

be rapidly dispersed.
, .

Official DoD test ranges are selected on the basis of remote-
t

1-
Safety procedures generally require an adequate waiting periodness.

,

following firings'(normally five minutes) before personnel are allowed-in the~

i
test area to preclude the risk of inhaling any ambient DU particles.

!

} Ingestion of DU material is limited by requiring appropriate clothing (i.e.,
.

gloves, etc.), disallowing eating, drinking or smoking while personnel are in

the area, and requiring proper cleansing of hands after leaving the area.
'

In combat situations which involve widespread use of DU

munitions, the pdtential for inhalation, ingestion or implantation of DU

compounds may be locally significant. Ambient DU particles are not signif-

icent eround the firing gun locations but can te found at the impact point

'where a small cicud of DU particles is generated upon target impact. Clearly ,

,, _. _a y , . , , . .. .. , ~.- .._ . ___. .
/ho wev er , ph_e,fisks ; associated.;with; DU .areainsignificanti.when1 compared itoJhe '. ;, -

.

. [ dangers 3f, combat [.)

A series of radiation monitoring tests were conducted by General
..
t;

Electric during August 1972 to deten51ne radioactivity levels at the gun andl-

the impact area during and after firing FMALANX DU rounds (Ref. 2). Results
*

of tra firings tre sunntrized in Table E. the retuince were cbtained at the.

tercet inpact point rnd tLA innodiste erec. The Elpha counts were ebtained

frce pieces of tne round in the irae.diate arcs that were not completely burned

f. up cr were imbedded in the arnor. Fron these figures, it is seen that gamma
<

ra:1stion wcs only slightly above background levels after each firing. The
.

,

e
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i TABLE B

|
SUMMARY OF RADIATION MONITORING TEST RESULTS (JtlNE-AUGUST 1973)

RADIATION LEVELS
I

! '

E ya

| DATE ACTIVITY (counts / min) .(ar/hr) (ar/hr) LOCATION OF READINGS

I,

j 6/27/73 No firing - back- 0 0 0.020 Hunitions building ;

0 0 0.035 Impact area
ground levels were
measured-

i

) 6/28/73 After first round 0 1.8 0.030 Impact point

was fired normal background count Gun i

,

j f./28/73 After 10 rounds 0 4.0 0.100 Impact point t

s
f were fired

I 7/9/73 After 10 rounds 0 2.1 0.100 Impact point
4

1 7/10/73 After 16 rounds 0 3.0 0.100 Impact point

4

7/11/73 After 13 rounds 150 2.7 0.100 Impact point

7/12/73 After 15 rounds 75 1.2 0.100 Impact point
i

7/18/73 After 12 rounds 153 1.5 0.100 Impact point
,

7/19/73 After 2 rounds 0 3. 0 0.100 Impact point .
,

,

4 Source: Ref.?

!
'

:
1
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visible increase in radiation was from beta and alpha particles. Air samples

taken each day after the completion of firing tests showed only normal

background radiation levels (Ref. 31
.

Radiation monitoring was also conducted during a series of test

firings against an aerial tow target in December 1973 Radiation levels at

the target impact points ranged from 0.06 to 1.25 mrem /hr for gamma and, beta

radiation. Alpha counts per minute ranged from 0 to 242, slightly above the

levels encountered in the GE tests, but were still insignificant (Ref. 4).

1.3 Effects on Water

Depleted uranium released to aquatic environments is expected to

have a minor impact because of DU's low solubility in water. Potential -

releases of DU in ' water may result from DU round testing or combat use.

' effluents fra: licensed facilities will be in accordance with 10 CFR 20.

Open air firings of DU penetrators during test and combat

activities pose a minor potential for impact on water quality in the area of

However. DU releas'ed to the environment by expended munitions willuse.
t

consist of the relatively insoluble uranium and uranium-oxide compounds. DU

released. to fresh water environments will probably add less additional

radioactivity to its surrounding than DU released to seawater environments

because:

.

DU, released to freshwater would most.

likely be caused by transportation

f

f

|
|
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.

accidents involving small shipnents of

all-up MK149 rounds (with the shielding
p i

k benefit of the sabot)

I
!
,

DU corrodes faster in seawater.

;

f

Nevertheless, the effect on the overall uranium concentration of releases of'

)
~ . ' iDU projectiles to the oceans would be negligible compared to the natural
,

.-
. .

background levels found in seawater.' In addition, natural uranitra concentr.

3ations have been estimated to be 30 to 35 mg/m of uranium in the vicinity of
,

1
3river mouths and 50 to 60 mg/m at the river centers (Ref.1) . (These

-

f't
" concentrations exceed the standards in 10 CFR 20.)

Depleted uranitre in various aquatic environments will behave

much as natural uranium, but with lower solubility and without the more

sericus ccnsequences of Ro-226 that normally accompany unrefined uranium.

Thus, the above characteristics provide conservative measures in comparing DU' *

with most of the reported studies of occurrence, behavior, and effects ofi
'

,t

natural uranium in aquatic environments.
j.;

(!
(;

i .: '

I , "Tetal uranium. background amount for world oceans and seas is estimated at'. s

18,200 metric tons. During 1960-61 period, there were about 910 metric tons
of uraniu . transported by rivers to the ocean in the continental United Statesc'

I ( Esf. ii.

.

S

84 0

, *

*
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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 sen there

is minimal impact to plants and udldlife. 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
i

following paragraphs.
.

! Effects on wildlife occur as a result of their inhalation and

ingestion of DU. Inhalation risks are minimal because the concentration of
*

'
,

ambient DU particulates in test areas immediately following firing is
,

generally low and decreases rapidly afterwards.

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

effectively transported in the food chain. Itat is, higher animal forms do

not absorb all the uran'ium 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 uranium-rich land resulted in

no visible adverre effects on the animals (Ref.1) . Sheep feeding in the

uraniun-ric'h areas accumulated five to eight times as much uranium as those"

- animals feedinc in the control area; however . no somatic effects upon the test

animals wcre noted. It nas also been estimatc; that ecus would have to ingest
,

ei
E ~'
!-

i

'

_.
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daily, seven grams of natural uranium to reach maximum penmissible concentr-

ations. Since depleted uranium is much less of,a concern than natural uranium

because of its lower radioactivity 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 acuatic life are not expected to be significant,
,

based on the evidence that very low uranium concentrations are found in
,

aquatic life , even in areas 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 becanes
-

contaminated with large quantities of DU particles. Experiments have shown
,

that the presence of uranium in soil causes growt5 of soil micro-organisms and
. over-stimulation of plant growth with concentrations of 0.002 mg of uranium'

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

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

ments using natural uranium-thorium, which have much higher radioactivity

levels than depleted uranium (Ref.1).
j
:- Notwithstanding these effects, the likelihood of a significant |

release of DU to plants is low since land-based firing tests are generally
'

.
_ conducted in sparsely-vegetated, renote areas. As indicated in Section 1.2

.

and 2.2, cleanup procedurge after firing tests arc required to minimize the

risk of contamination to p'. ants , s'ildlife and personnel.

F

c
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2. HOW DU CAN BE RELEASED TO THE ENVIRONMENT t

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
E
| detailed in 10 CFR 20. The DU rounds will be stored at existing Naval
i
; Ammunition Depots and aboard Navy ships. The standard M548 ammunition

} container with capacity of 100 20mm rounds has been recommended for storage,
;

*

e
~ Handling and drop tests on the M548 ammunition container with capacity of 100
:

20mm rounds has been recommended for storage. Handling and drop tests on the |

M548 ammunition container holding 100 DU rounds were conducted by the Navy and

proved 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

surface from a height of 30 inches, each time with a different container
t..

' 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. Also the nylon sabat on the

h EDU round remained intact and in good condition during the drop tests. The
-

tests, therefore, showed that the M545 container provides a satisfactory

ps:kste fer 100 DU rounds, which will survive the rouSh handling. specific ~

ations of Naval Ordnance requirements.

Noninally, 2c M54S containers can be stacke.d on a 40-1/2 x
'

.

12 ENOLOSURE (4)
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49-5/8 x 34 in, shipping pallet with an approximate weight (fully. loaded) of \

2160 pound s (Ref. 6) . About 50 pallets can be stored in a 30 by 50 foot

earth-covered , igloo-type magazine. Each pallet is marked with appropriate
.

warnings advising personnel of the radioactivity of the shipment, even though

radiation monitoring in and around ammo storage areas has shown no radiation

above normal background levels. It is estimated that 8000 rounds will be

stored on board Navy ships equipped with PRALANX.

Corrosion of DU penetrators in a storage environment is not

siFnificant enough to cause performance degradation or safety hazards.

Corrosion of bare DU rounds is an important issue since it could result in

loss of round weight thus resulting in potential performance degradation.
-

However, various corrosion tests of the DU penetrator (in bare form and as

all-up round s) showed no visible effects under severe environmental conditions

(i.e., 85 percent relative humidity and 115 F temperature) . Only under

extreme conditions (95 percent relative humidity and 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 environmental conditions (Ref. 7) . Storage tests using a

prototype DU penetrator comparable to' that used in PRALANX (i.e., DU 8 percent

Fblybdenum alley 15=7 round) subjected to normal storage exposure conditions
' for about 10 years showed .no signs of corrosion other than the normal oxide

film that forms en the pengtrator exterior soon after cachining (Ref. 1).

Eadiation emanating from standard M545 cmmunition boxes is well

13 ENCLOSURE (4)
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below recomended maximm 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 radioactive 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 censequence of storage of DU munitions, large
.

quantities of materials containing DU will enventually require 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

rounds will eventually require 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, a " bullet catcher" shaped as a box

with dimensions on the order of 20 x 16 x 12 ft and filled with sand is-

typically used as a backstop behind targets at which DU ammunition is fired.

The DU rounds are accmulated in the catcher , and the sand and the DU rounds

are retrieved and disposed at a licensed disposal facility.

2.3 Catastrophic Release Modes
.

Inis section investigates the possible impact of catastrophic

releases of large quantities of PHALANX DU rounds to the environment. The

following release modes are considered:

.

14 ENOLOSURE (l.)
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Loss of a PHALANX-equipped ship
.

.

Loss of an ammunition ship
.

Loss of a land-based ammunition storage magazine
.

|

.

h Accident during DU transportation ,

.

;
-

3

i
,

i Battle scenario.'
-

|

2.3 1 Loss of a Ship

A ship carrying PHALANX would contain approximately 8000 rounds
,

. i. or an equivalent 0.56 metric tons of DU. Loss of the ship at sea would
!!

release an undetectable amount of uranium compared to the natural background
3

.,

ofII amount of uraniun in sea water, i.e., 3 34 metric tons of uraniun per Km
-

,'

In cther words, assuming that the ship releases its rounds inocean (Re f.1) .
volume of sea water, a concentration equivalent to 17 percent of the3~

one Km
19

normal background level would be rel' eased. This amount is negligible when
3 of oceanconsidering that there are a total of approximately 1.3 billion Em

75 -

in the world.
,

2.3.2 Loss of an kmmunition Ship' ~ ~

Loss of an ammumition ship at ses carrying en the order of
'

.s

,

.

c
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100,000 DU rounds would release an equivalent 7 metric tons of uranium.
-

3Assuming this quantity is released to one Km of sea water, the local con- i

centration would be comparable to twice the background quantity of uranium in

sea water. Thus , the additional contribution to natural background uranium as

a result of the release to the ocean would be insignificant when considering
3

there are a total of 1.3 billion Km of ocean in the world.,

!

2.3.3 Loss of an Ammunition Magazine

A typical storage magazine contains from 120,000 to

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

i. Under the worst possible case , i.e., a fire in the magazine that would ignite'

f

,

the DU, no significant release of DU to the surrounding areas should occur,

since the DU ammunition is not a high explosive and the magazine is designed

to contain and limit the destructive effects of the material stored inside.

The only effect would be a slight local degradation of air quality due to

uranium airborne particles produced in the fire and escaping the structure,

i
|' (Re f. 1) .
4

y 2.3.4 Accident During DU Transportation
|,

An accident involving a truck carrying DU material either in

metal derby or all-up round form would be of less magnitude than those
sinceaccidents considered above (except for loss of a PRALANX equipped ship),

,
*

- the trcunt of DU material involved in the accident is much less. For
.

En cecident of a truck carrying 24,000 DU rounde (equivalent toinstance.

1.7 metric tons of DU) resulting ir. a fire would pr.oduce oxides thatsbout
le

"

n.

.

E*
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would cause a slight degradation of the local air quality. Air quality would

return to normal levele 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. Fbr example, a worst case scenario
,

'

would consist of task force consisting of two aircraft carriers, a cruiser and'

i

j
j nine. destroyers under attack by a sortie of twelve ASM's. Each ship is'

f
!

equipped with PHALANX and consequently would fire against the missle threal.
!

Under those conditions, a total of 5,000 to 10,000 rounds would be expended'

;

i according to the ship firing doctrine used. As a consequence, t*a local air

goality would be ' temporarily degraded due to the minute DU particles generated

by the projectiles impacting the missiles. This local degradation should be
.,4

short in duration since the airborne particles will settle to the water rather

quic kly. The effect on water quality would be negligible since the total

quantity of DU particle's released to the sea (on the order of 0.7 metric tons)

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

sea water.'

>;

,
y. .

.r-
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s:e::n;. .nu:n;. transferrir.;. packagmg f or transportTo: All Ships and Stations (less Marine Corps : ,3 ;; 17 ef radteactne matenallu;ensed by the

field addressees not havmg Navy personnel-
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acmc. -.2rkin:, and shipmer.t of radioactive material

Sub;: Disix:sition of Radioactive W. te Materials: eaLer .ensed by NRC or rnnheensed as classified in
as

.

procecures ta worrar. a:h . a. below . In reference (e. Bureau ot.- l.
\ledere and 5. :cery (B131FD) estabhshes radiologi-
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and Disposition of di.;uu: . ::: trement that radioactive material be

R! (b) DOD 4160.21-M. Defense Disposal Man- d:s 'oi' ei 5 $:canizations b ense'd to c'erform this
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. .
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te: . ion Manual L2'2# ' d ' ;* ;- ma d f.' transrottat:en S

(f t f/!L.STD 145S. Radioactive Materials: "W R'
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cn: Sh::pma Containers for toentif t::a- E f*' t Ea: ca:*ive Waste Disposal Contracting 'R
t,:n m Usc. Storage, and Transportation Fomt* ''t . nd NSC Gailand sie designa:ed-

'
-
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: reference (c). Nenheensed material may or may not thon:3 tot disposai wn! be reque:ted of the appropri-
5 con: rolled by an imentory manager. ate imenton marag : ,

b. Procedures (b) Pronded that no autho-ity is required (R
'

and .i: upon receipt of authority to dispose of the
R) (1) Safsguards by Holdmg Activities.Wasie- tmterni as ra.hoa:tise waste'. disposalinstructions -

will e requested irom NSr Norfo'k or NSC Oakland.;:neratm; a:tivities must packart.: all waste in a De- c

::-tmen: cf Transportatier. (DOI 6 approved contamer whiehesciiscla-er ,'

: :: to requestm: daposition mstru:tions. The items
::s b: properly labeled and Lert in restncied are:s (c) A:ttut:es will no: request disposition

'
,ted in ::corcan with Part 20 of reference (c) mstructions. tmder thts procedure, for items that are

:. .3 referenees iel and (h I. repartable and should be reported to the copuzant in-
senter) manaper.

n

A) (2) Nu:Icar Procuision Waste. Naval activistes'

7
' sr. utd !c!!0w the requirements c.f NAVSHIPS 38.4. (6) Governrnent Furnished Licensed or Non-
i
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:.::: p:cp ision plants in accordance with referetire tions m contre te s' plants resclunt from use of Gov-

e:L ernmer.: tu:n:sted rnatenal, the responsible contra:t
ade:r.r ::nc . of0: : c: cther r- orna:e p:ny wi'l

~

F- tb Ra:iicaceive Test Sources for Checkm; .: est dar;:s:ns-. tr.nr.::nns ::c . th: systems com-
; 2:re: Ec;:io nent. Disp.s,;i pro.:da:,:1 tot radioa. .:.ar a c e::i : ::a.: tur.nhed n- directed the supply

.

.. . : s pren: d for ch:: .; .: n::h:: equ:p. t- s: u.r.:. .J:- tems o: de :pd::able con-
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(d) Radma:tive c'em:nt iinclude m:s. some ir.nsnees. hold the matertal for pickup by a

number and whether hquid, gas or solid). destynate d beensed contractor for disposition. lapecial
attenti: . is d:rected to those mstructions stiich will

(e) Me:surement of radioactive element in appear t- de cen r::t order to notify the burial sitel

cunes.rnilheuries or microcunes. tmmed attiv cf the shipment by forwarding a copy of
the em - m; bili of ladmg.,

(f) Number and type of contamers m ship.
ment. ha packaged, weights and cube-thisis a man. f d) As er' esception to Sb(8)(c) above, (R'

transe.:r .:nts of material tavohing trans;nttationc.: tor.s requirem:nt
tram menez> t>y ender mihts y or contra:t aircraft

~

(g) Radiation readmps of each contamer in er by o:ezn vessels to a CONI *5 base should be handled

= rem nt at surta:e of containerts) and at 3 feet from as foIIrr.r
surfa:e. Readings should be taken sutsequent to con-
ta:nenz:.cg for stupment. (1) The overseas generating activity (R

:
' shall a pt. to the closest disposal contracting point,,

th) La:ation where matenal will be avail. NSC N:d:% er NSC Oakland, for shipping instruc-

able ict p::kup. tions. F-ending adon:e shipping data on proposed
I_ sched'.:e ice d:sposal of materi2!, estimated volume in

t (i) If tiis desired tnat casks fumished for curi: t-et. and otner applicable information requiredt

i.
s .~. ne .ts he retamed to the c.enerstmg a:ttuty.te. by part; zrh 5.b.Q above.

! :::sts should ind2:ste this. ~

(2) Sh:pping instructions from the (R
:
; : 0) 'A: :ppi::able, a statement that the cogn::a .t Nad Supp:y Center sh111 include the pro.

. . ra. meet to conto! by an mventor) nstm f:r a h:ensed contractor to pt:k up the radio-

.. .. a tha 2: r.:terist is subuct to c= trol =d ::tr.e - .ntni up n - rival = 6e CONUS part of
f - . ir.n : c:sp. s:1 h:s been pr=t:d :. the :c; :- :- traspr t:t::n to de :Tasest au$0rized
.

I
- ra : . ntory :anascr m ::corden:e with Im6::nc : art ! nte

i :::..:e : mstru: tion 10: maten21).
Ie! Whts,. vehides transporting any (R

i ' :d:c::t:ve mate t21 packaces beinng:.Oc:smon of Radisective Wasta. IL : . . :. . ::
'

st-

.c . in:: w ; contern n2ted iterm W. . v.ii' "R AD".a.TTIVE 3 e:nw-ll!" 125cl must d; splay the
.

.:r- -- .n: .:::rd required unser reference (d),man: .m ..nvd . tor use or reuse.wG h s
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* ~ ' ^ DEPARTMENT OF THE NAVY
NAVAL SEA SYSTEMS COMM AND

WASHINSTON, S C. 33333
1

IN REPLY RE,ER TO
,

8128
Ser 6445/394

34N 2 f. T?E
Frm: Onnander, Naval Sea Systems Oomand

Washington, D.C. 20362, Attn: SEA-644
'Ib: Director, Nuclear Material Safety and Safeguards,

US Nucicar Regulatory Omnission,
Washington, D.C. 20555

VIA: Director, Naval Sea Systems Ommand Detadment,
Radiologiml Affairs Support Office (RASO),
Yorktown, VA 23691-5000

Subj: SOURG MMERIAL LICENSE SUB-1190

Ref: (a) MLG btwn Mr. J. Tas&ner, WSEA 644B, Mr. K. Rim, WSEA-6445 and
Mr. J. Hickey, NRC Licensing Bran &, of 12 Dec 84

~ 'b) MSEA Memo, 8128, Ser 6445/386 of 12 Dec 84,
"10 Cm 20.203(e) Posting Exemption for Navy Depleted Uraniun
(DU) munition in Naval Warships"

(c) Phoncon btwn Mr. B. Carrico, NRC Licensing Brand and
Mr. K. Rim, WSEA 6445, of 13 Dec 84

Encl: (1) Inglls Sign No. 5246

1. As discussed during reference (a) and docunented by reference (b), request
that Source Material License SUB-1190 be amended to authorize a waiver fran
the " Caution Radioactive Material" posting requirenent specified in 10 Cm
20.203(e) for depleted uraniun (00) nunitions in Naval warship magazines. 2e
Navy will post Ingalls sip No.5246 provided as enclosure (1) or equivalent
instead of the " Caution Radiologimi Material" sign. Our waiver request
awlys to Naval warship magazines and does not apply to shore based magazines
whi& will continue to be posted in accordance with 10 cm 20.203(e) . %e
Navy will continue to ensure that personnel who enter Naval DU munition
magazines are instructed in the health protection problens associated with
handling DU munitions as required by 10 Cm 19.12.

2. 2e following supplanental information is provided as requested during
reference c. Be Navy does not label 20 m, DU amunition containers with
" Caution or Danger Radioactive Materials" sips. Tahaling is not re;[uired
pursuant to 10 Cm 20.203 f(3)(V) and (VI) . During transportation, labels are
not required pursuant to 49 Cm 173.422 bamd upon an average U-235 content
per container of 13.9 gms. (100 rotn& per mn, 70 gms of DU per round, .1986%
U-235 by weight) . When not being transported, w amunition containers are
stowed in locked Naval anunition mapzines whid are located at guarded Naval
Stations and in Naval warships. Access to Naval amunition magazines is
limited to authorized personnel. Ead 20 m, III amtnition container is
marked with Naval Anmunition Logistim (bde (NALC), Mark (MK) and Modification
(MOD), Personnel with magazine access are aware whid NALC, MK and M)D
reptemnt 20 m, DU mrtridges,

i
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3. Point of contact at Naval Sea Systems Osnand concerning this matter is
Mr. Kip Rinn (202) 692-1223/1252.

P. M o

Jcha C. T .aci- ..sr
By direction
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dp CIW M 153MMUNITION HANDL1 .

;

I N k [5f k h h i E h h ....[ '" M gq
MOD 0 AUTHORIZED FOR USE IN CIWS IS CthSIFIED AS l

'' "
'1. : ' E CARTRIDGE MK

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 (RAOHAZ). ALL HF TRANSMITTERS |

'

(2 32 MHZ) AND B BAND RADARS (200 450 MHZ) SHOULD BE SECURED WHEN IT IS
NECESSARY TO HANDLE UNLINKED AMMUNITION,SUCH AS WHEN CLEANING A

|
GUN JAM.

2. 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.
9 ANY LOOSE AMMUNITION THAT IS EXPOSED TO RF FIELDS SHOULD BE DISPOSED OF.

IMMEDI ATELY. ANY CONDUCTING OBJECT IN CONTACT WITH THE PRIMER,1NCLUDING
PERSONNEL TOUCHING THE PRIMER,IN AN RF FIELD CAN CAUSE THE PRIMER TO ~

f

DETONATE. EXTREME CAUTION SHOULD BE EXERCISED WHEN TT IS NECESSARY TO ''

HANDLE LOOSE AMMUNITION.
. . . L') F/: .' <[ ;

3.. ' THE CARTRIDGE MK 149 MOD 0 CONTAINS A SUBCAllBER HEAVY METAL PENETRATOR-
'. OF. DEPLETED URANIUM (DU).(THE RESIDUAL RADI ATION LEVEL OF THE DU,f .

G $ pp .1 ' .i i

MPRIMARILY ALPHA PARTICLES,IS SO LOW AS TO PRESENT NO HAZARDS TO PERSONNEul 7-M.]J.I

. F6g,THE.ONLY PERSONNEL HAZARD FROM DU IS ITS TOXICITY,THAT.lS,THE POSSIBILITY ' ' '
I
'

w p'l OF HEAVY METAL POISONING IF ANY DU IS INGESTED INTO THE BODY.' IN.ITS UNFIRED'
i

,

STATE,THE DU PENETRATOR IS ENCASED IN A PLASTIC SABOT THAT EFFECTIVELY ,
PROTECTS OPERATING PERSONNEL FROM CONTACT VylTH THE HEAVY METAL.

,

'

i HOWEVER,IF A CARTRIDGE SHOULD BECOME DAMAGED AND EXPOSE THE DU DURING'

.

HANDLING, OR IF DEBRIS FROM TARGETS THAT HAVE SUSTAINED HITS IS RECOVERED

,- J[.c BY, SHIPBOARD PERSONNEL,POSSIBLE HEAVY METAL POISONING MAY RESULT. LOOSE .DU PENETRATORS AND. TARGET DEBRIS SHOULD,BE HAND _ LED ONLY.WITH. HEAVY QQMga?
,I

'
.

i

GLOVES. SPECI AL CARE SHOULD BE EXERCISED IF ANY PART OF THE OBJECT BEING +v.e
3

'

HANDLED CONTAINS JAGGED METAL THAT CAN FASILY TEAR THROUGH GLOVES AND'
*

OTHER CLOTHING TO DAMAGE fHE SKIN. HANDS SHOULD BE WASHED THOROUGHLY-
I!

AFTER ANY HANDLING OPERATION, AND ANY CUTS OR BRUISES SUSTAINED DURING
- , .;

THE OPERATION SHOULD BE REPORTED.lMMEDIATELY TO THE MEDICAL OFFICER.
,

.
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