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DEPARTMENT OF THE NAVY 
SUPERVISOR OF SHIPBUILDING, CONVERSION AND REPAIR, USN 

PORTSMOUTH, VIRGINIA, ENVIRONMENTAL DETACHMENT CHARLESTON 
1899 NORTH HOBSON AVENUE, BUILDING 30 

NORTH CHARLESTON" SOUTH' CAROj.!NA 29405-2106 

Mr. G. Randall Thompson, Director 
Division of Hazardous and Infectious Waste'Management 
Bureau of Solid and Hazardous Waste Management 
South Carolina Department of Health and Environmental 'Control 
2600 Bull Street 
Columbia SC 29201 

Dear Mr. Thompson: 

IN REPLY REFER TO: 

Ser: 718' 

AUG 19 1998 

The enclosed interim measure completion report for Area of Concern (AOe) 500 
is submitted to fulfill the requirement of Permit Condition IV.D.6 fo.r Permit Number 
SCO 170022560. If the Department of Health and Environmental Control should have 
any questions, please contact Reece Batten of Southern Division Naval Facilities 
Engineering Command (NA VF AC) at (803) 820-5578. 

Encl: 
(1) AOC 500 Completion Report 

Copy to: 
SCDHEC (Mr. Tapia, Mr. Bergstrand) 
USEPA (Mr. Spariosu) 
CSO Naval Base Charleston CR. Shepard) 
NA VF AC (Mr. Batten) 
EA&H (Ms. Maddux) 
DDESB (Klinghoffer) 

Sincerely, 
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1. INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGRAM. The purpose of the Department of the 

Navy (DON) Installation Restoration Program (IRP) is to identify, assess, characterize and clean up 

or control contamination from past hazardous waste disposal operations and hazardous material 

spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program 

(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 (10 

USC 2701). 

1.1.1 Naval Base Charleston IRP. At Charleston Naval Base Complex, a Resource Conservation 

and Recovery Act (RCRA) Facility Assessment (RF A) was prepared which divided the Naval 

Complex into zones and identified Solid Waste Management Unit (SWMUs) and Areas of Concern 

(AOCs) within each zone. The RF A evaluated each SWMU and AOC and determined which sites 

required further investigation. Based on the RF A, a RCRA Facility Investigation (RFI) work plan 

has been or is being prepared for each zone containing SWMUs and AOCs requiring further 

investigation. Upon completion of the RFI for each Zone, an RFI report will be prepared for that 

zone. The RFI reports will identify SWMUs and AOCs containing hazardous wastes requiring 

remediation. Eventually, Corrective Measures Studies (CMSs) will be prepared to determine the 

best means of remediating each site. 

1.2 INTERIM MEASURES. Interim Measures (IM) performed as part of the IRP are intended to 

eliminate sources of environmental contamination or limit the spread of environmental contaminants 

and eliminate hazards prior to the completion of the RFI CMSs. 

1.3 AREA OF CONCERN 500. AOC 500 is identified as an area expected to contain unexploded 

ordnance (UXO). This site is identified on Charleston Naval Base Map H606-285 at coordinates M-

16, as depicted in Figure 1, at a depth varying from 5 to 40 feet. The affected area at AOC 500 

consists of 66,928 if area in the Cooper River at the northwest end of Pier T in Zone'] (see Figure2). 
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The ordnance at AOC 500 consists of two Mark 47 Torpex loaded depth bombs, which were 

dropped on January 28,1945. 

1.4 AREA OF CONCERN 500 INTERIM MEASURE. During the interval between the RFl and 

the completion of the CMS, it was decided by Southern Division Naval Facilities Engineering 

Command (SOUTHDIV) that an 1M would be performed by Supervisor of Shipbuilding, Conversion 

and Repair, Portsmouth Va., Environmental Detachment Charleston (SPORTENVDETCHASN). 

The objective of this 1M was to locate, excavate, and remove identified anomalies/ UXOs and any 

associated contaminated soil. Ifthe UXOs were not found, the secondary objective was to perform a 

due diligent search and verifY via a geophysical survey that the ordnance was either previously 

removed or is located several feet below the river bottom to allow for unrestricted release of the 

property. 
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2. INTERIM MEASURE EXECUTION. 

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORK PLAN. The actions performed 

at AOC 500 consisted of searching a 300' by 300' area, which is bordered by the pier on the east side 

and the wharf on the south side. Safe Environment Inc. was contracted to perform the search and 

diving operations. The Jackstay Search Method, which consists of an underwater line attached to the 

west 300-foot baseline, was used. The divers searched on one side of the line towards the pier and 

on the other side back towards the baseline. The baseline had marker clips every ten feet; and, the 

pier was also marked in increments every ten feet. The line was moved in ten-foot increments once 

the diver reached the baseline. The divers used the White Surfmaster PI, which is a watertight hand 

held instrument with headphones. The White Pulse PI uses the detection principle of pulse induction 

and is capable of detecting metal objects to a depth of four feet below the river bottom. The divers 

completed the search area in three and a half days. Items found included: angle iron, pipe, welding 

rods, cable, sheet metal, and cans. No ordnance was discovered during the search of the 66,928~ft2 

area. 

2.2 PERFORMANCE OF QUALITY ASSURANCE/ QUALITY CONTROL. A circle search 

of AOC 500 was used as the preferred method of quality control (QC) for this area. The area chosen 

was 50 feet from the beginning of the pier and 60 feet from the side of the pier. The divers 

performed circle searches at 6', 12', 18',24' ,and 30' radii. No metal objects were discovered during 

the QC check. 

2.~ Ohserv~tions Noted. The divers were reporting a verj silty bottom cuid they also noticed the 

deep cuts from previous dredge operations. This particular area was last dredged in October of 

1997 where 20 feet of silt and mud was removed. Pier T was not constructed in 1945 when the 

Mark 47 Torpex Depth Bombs were reportedly dropped (see Figure 3). 

2.4 PROBLEMS ENCOUNTERED. A Maritime Administration Ship, Cape Edmont was docked 

over the area of AOe 500 and was temporarily relocated to another pier during this evolution. 
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3. INTERIM MEASURE OUTCOME. 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following the 

completion of all site work and data review on June 1, 1998, the Detachment had investigated all 

potential UXO targets and proved tb..Iough geophysical surveys that no other potential UXOs exist 

within four feet from the river bottom at AOe 500. Therefore, the Detach_ment has met the intent of 

performing a due diligent search and verifying via a geophysical survey that the ordnance was either 

previously removed or located at least four feet below the river bottom. 
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4. WASTE GENERATION. 

4.1 NON-HAZARDOUS WASTE. No waste was generated during AOe 500. 
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mJnuiactunng, met..'1od of ~mbly. or specialized appli. 
Qoon. 

3·25..2.1. F·..ill or Reduc:d Ciur~. The propelling c.1urge, 
full or rellu.c:d.· (figure 3·46) con.suu of a brass or steol 
~dge C2.X of a strllght uper ~. Tho propelling 
c!urge u a=embled Wlth a IT.met Mk 13 (combination) or 
PrImer Mk 48 (eiac:1'l.c). It is loac!ed wtth ISS (SPD) or 
17,0 (SPCF) pouncb of smokele~ powder in the fuil·.mca 
cll&rge and 4 poundl of propeJ.lant in the reduc:d charge, A 
Qrciboa.rd wad and a dilunc: P!eC:, seco.:.:ed by a corle or 
polyurethane foam clo3W'e plug, serve to hold the propel. 
lmt :n p~ 4Ild comp!:te the umt. The duunc: plec:~ are 
cut to the reqwred length u governed by the propeilant 
production pa.cl:lng depth. 

OIST ANCl: ?IECl: 

I 

?ROPEL.1..AHT 'REDUC~C OR FUI.L. OoIArlOEl 

WAC 

Figure 3-46. S·lnc.~. 38~ilibe: Propelling Outge 

3-25..2.1. Oe3t".ng Charge. !b.= ci4arini c.lurge (short 
clur~) IS unui.1r to t.'1e full and the reduc:d c.~es, the 
rlUJor difference be1llg tbt the c:lJ"ttl~e cue is 6. 7 inc.~e~ 
shoner. Oe:mng charges are used to cleu guns by tinng out 
proJec:Ues aiter a propelling charge m.wires or loading Jams. 
The 0296 ~I:..uge differs from the 0227 l!ld the 0306 
c1ur;es tn dut It h:u a coned polyuretiune or eiutomenc 
foam closure plug Imte3d of the tht corle closure plug and 
It use~ a polyethylene wad and bonds the wad to the 
c:lrtrldge c:ue Sldev.rall 1llste3d or' US1llg a cudboard wad and 
a d1.Sunce plec:. The 0:96 cle3nng ch:lrge Illdenciied and 

sv.t)3-0-AA·MMo"{)10 FIRST REV 

Usued as , common 5·inc!l (5·incil. 38<J.!.iber/S-Lnc:h. 
54<aliber) cleuUlg ~II. 

3·26. PACXlNG. w ammIWoon is handled and wpped 
in accordance with OP 4 mil OP 5. The ammunition u 
painted. marked. and lcu::r:d in ~d.a.nc: with WS 
18782. and an ammunition tUu C4td (MlL-S1D-1167) is 
pl.accd in each conwner or un~:.he ~t::-proaf prou:eting 
QP. The folloVoing paUetizlng reqwremenu apply: 

Projectile 

Standard 
Redeat assisted 

Recmrement 

~7D-132J~ 
!lill.-S7D-13 2J /13 6C 

OR~8/':'1 

~Il-STD-132J/3·1 

3·27. BALU.STlC OJ. TA. The ballUtic data for the S·inc.~. 
38-caLiber projectile u u folloW1: 

3·2i.1. Muzzi.e Veioc:ty. The avenge muzzle velocty is: 

Mk 49 or Mlc 51 
MJc 49 or Mlc 51 
RAP 

Full·sernc: 
Reduced 
Full·semc: 

3·27.2. ~ge. The max.unurn :-mgl! IS: 

Mlc 49 or Mk 51 
Mk 49 or MJc 51 
RAP 

?ropelling C:u;: 

Full-servtce 
reduced 
FUl1'~MC: 

~u.zz!e VelOCIty 

2500 feet per second 
I :C{) feet per ~econd 
25C{) feet per ~cond 

11.393 yards 
3.374 yards 
:6.657 yards 

$eajoa Vill. 5·lNCH. 54-CAUBER AMMUNITION 

3·28. GE."iERAL The 5-cncb. 54<aUber ammWlltlon 
Je~nbed In trus chapler tits wt[run the separated ammuru· 
tlon c3tegory Slnce the proJec:ue and the propelling chuge 
are two ~parate components. but they ,ue loaded WIth the 
gun ch3mber Ul a single operatIon (I.e .• one·ram cycie). A 
complete round of ;1mmurutlOn consuu of the proJecllle 
lnd a propellmg ch:ltge whlcb 1.S plclced. shipped. JJ1d 
Issued ~parltely. 1lw system IS used lS a t:lCtlC~ W'Clpon 
ag:lInsl surf:ce lnd JlI tJrgetl and for shore bomb:1fdment. 
In J IOJd·lnd·fire 0per:ltiOn the lmmunlllon IS hlndled 

somewhat differently by the three types of 5·mch. 
caliber gun mounts (Mk 39. ~ ~:. lnd ~k .!5). 

3·28.1. ProjCctlle3. The baSIC conli5'JrJtlon~ at" pro}ec:l1es 
III the 5·mcn. 54-<:311ber lmmunHlon Inventory Jre lS 
foUows: 

Pro)Cctlle 

High explOSIve. controlled 
vanable tune 

AbbreVll!IOr. COOle 

HE,CVT 0350/0:95 

,3·31 



I 
\ . 

\ 

\ -

HE·en 

HE·PO 

HE·MT/PD I 
HE-iit 

HE·VT-SO 
-,~SO 

·SO 
·SO 

. ;~D 

He 

AAC 

RAP 

-NSO 
-/'>ISO 
·,"150 

·SO 

COM 

Table 3-9. S-Inch. S4-Caliber ProjectHe Dau 

A.IIcmcly 

Mk 51 
Mk 117 

Mil: !O 
Mil: 53 

Mil: 107 
Mil: &.4 

I 

! Mil: 41 
Mk 5" 
Mil: 64 
Mit 6j 

Hi-F~I 
Mit 64 

Mit 41 
Mit 41 
Mil: 41 
Mit 61 
Mit 61 
.'.ilt 64 
Mil: 64 
Mit 64 
Hj·F~, 

Mit 64 

Mk 604 I Hi.F~1 

Mit 41 
Mit 64 
Hi·F~ 

A-110 
A-1/O 
A-J/O 
~-O 
~.O 
A-1I0 
A-J/D 
A-J 
P1!XN-I06 
A-J 

..... 3 
PBXl'I-I06 

Mit 4\ A-3 
Mit 41 ..... J 
Mit 64 ..... 3 
Mit 64 A-J 
Mit 64 ..... 3 

Mit 116/0 .\-flt 64 ..... J 
Mit 116/1 .\-flll 64 ..... 3 
Mit 86 Hi.F~1 ?SXN-I06 
.\-flll 11110 .\-fk 64 ".J 

.\-fk 4\ 
.\-fk .</ 

Mit ~I 

.>,.iil: .oj 

Mk 108/0 Mk 61 
\-fit 108/1 .\-flt 64 
~k 10812 Mit 64 

.\-fle 41 
.\-fle 41 
.\-fk 41 

Mk 121 .\-fk 61 

.\-fk 7! 

E.t¢-O 
~lll-O 

E.tll'·O 
E,.tpi-O 
E.tpl-O 
".J 
".J 

E.tll'·O 
Exlll·O 
".J 
Exll" 0 

".J 

Wt (Ib) I 

5.64 
1.64 
8.64 
8.606 
6 . .37 
8.64 

1.&7 
7.81 
1.&7 
1.J7 
1.81 
1.&7 
1.&7 
1.&7 
6 • .37 
1.&7 

.... 
~., .. 
6 . .37 

8.76 
1.61 
6 . .31 

1.76 
1.76 
1.76 
776 
1.;6 
1.16 
1.76 
6 . .31 
8.6-6 

7 JI 
us 
7 . .31 
7JI 

.3.74 

2.14 

NOM 

Mit 360 (M514AJ) 
Mk l6C (~I'Al) 
Mit 160 (M514AJ) 
Mit 160 (M'14Al) 
Mn: 
Mit 36011 (M7l!) 

Mit 30 
Mit )0 

Mit 10 
Mit .30 
Mit .30 
Mit 30 
Mit .30 
Mit .301' 
Mit I,(f1 

Mit 407/1 

.\ill: 393 

Mit 91 
Mil: 91 
Mil: 404 

Mle 7)/2,4 
Mle 7)/3..5 
Mil: 7)/4 

~Ie 7)/8.10 
.\11t 7)/' 
~II: 71/9.11 
Mit 7J/lJ 
~k "II 
Mit 7)/2,,u.10 

Mil 30 
~1k ]0 
Mk ]0 
~k JO 
Mle JOI' 
~k J~!O 
,'.ik 407/1 

,\-fk 2' or J"Z 
~Ir. l! or lolZ 
Mk 3"2 
~Ir. 3": 

M514AI 

ADF 
or booatc' 

I ~~:: 
Mil: J. 
Mit 5: 
Mk 5: 

Mit 43 
Mk5U3 
Mk 54 
~tk SU3 
Mit 54 
MkSUJ 
Mit 54 
Mit 39' 

Mil: .£.4/&,30 
Mit .£.4/&,30 
.'vIk 30 tmr 
Mk J9 om 
.'vI1I: JO om 
Mil: 39 bm 
Mit 39 om 

Mit "3/1 
Mk J ... v: 

I :-'11t 5:;J 

I
."fll: 5.112 
."fle .395 

I : 
I "fk "J or 54 
I \11e "3 or 5" 

.\11t 521.3 or 54 
.'vI1e 39' 

s\wJO-AA-MMO..oIO FIRST RF.\' 

?lu, 
Piu, 
Solid 
Solid 
SolJd 
Solid 

?Iu, 
Flu, 
Flu, 
PluS 
PluS 
SoIJd 
Solid 
Solid 
Solid 
Soud 

Sotid 
Solid 

?IUI 
Solid 
Solld 

Plue 
?lul 
Soild 
Soud 
SolJd 
5011<:1 
Soud 
SolJd 
Soud 

Plug 
Plug 
Mk )1/: 
:-'1k )1/: 
~Ik S) 
Soila 
5011<.1 

:1.11. :3 or )1 ! 
Mk .'3 ,Jr J I t 

:-'Ik ) 1/: I 
:l.1k SJ 

Tow 
wecnt (lb) 

(I""rex.) 

68.60 
68.60 
68.60 
68.60 
n8."9 
68.02 

68.17 
-68.17 
68.1; 
68.11 
68.1; 
68.17 
68.17 
68.li 
68.83 
68.11 

68.J9 
67.68 

iO.~ 

70.40 
jO.~ 

69.il 
69.71 
6971 
69 il 
69.71 
69 il 
69 il 
68.61 
69 !9 

6963 
696j 
69.6J 
6963 
~-I 63 
0'/63 
6'/63 

67 J I 
67 ]1 

67 JI 
67JI 

6Z.00 

7000 

coole 

DJ!O 
0295 
O:9S 
0295 

0295 

0330 
0;30 
03'J0 
OJJO 
OJJO 
OJJO 
0330 
DJJO 
D3JO 

OJJ8 
OJ4O 

on7 
03:7 
034: 

0316 
OJ!7 
03Jl 
OJJ! 
on: 
D3]: 
Dn: 

OJJI 

D3:0 
OJ::) 
03:0 
0):0 
OJ:O 
OJ}9 
0}}9 

031-} 
OJI9 
OJI9 
OJl'} 

DJ:: 

]·]3 
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Figure 3-47. 5·!nch. 54-C4liber High Explosive Projecule 

3·30.1.1.1. High u::ia.s:ve, Cona-oiled Vanable nme (HE· 

CVT). TI:us pro]ecnle IS anllable W'lth eIther a ltiih· 
(ragmenuuon ned body (D346) or a conventional low­
fragmenc.auon steel body (D350 or D29S). The high­
fragmentaIlon body projectile was de:~agned primarily for 
use against penonceJ and Iigbt surface targetS. The 
HE·CIT can be used in the annaucrait role in an 
e:nergency, however. tile reliability is lower than 'IT or 
IR fuzed proJecul~ in this mode. The nose of the projec. 
nle body is threaded internally and fitted with a conven­
tIonal. vanable--time radio-frequet!C)' proximity and aux­
iliary detOnating fuze. The fuze is separ.u.ed from the 
Composition .,0\-3 aplosive load by :. cavirj liner to per­
rrut fuze replacmlent WIthOut remote equipment. Tne base 
of [be projcaile i! e'!tfler plugged or solid. 

3·JO.l.l.2. Hi¢ Exolonve, POInt Oeton2ting (HE·PO)' 
nus proJecwe l.S wa av;ulable W'ltll eltller a rugh· 
fngmenUtlon steel body (0343) or tile convenoonal low. 
fragmenutlon steel body (D330). The nose of the proJeC!l1e 
body is threaded Ultem.a.J..ly for an aUXl.l.Wy detonaong fuze 
adapter wiudl' l.S fitted WIth a p<Jmt..jetonaung and 
au.;uiiary..jeronaong fuze, WIth or WIthout a C:ZV1ty liner. 
The 10w·[rJgmentJoon steel body IIf1th ;I COmpOSltlOn A,·3 
expioSlve-loaded proJecule was deSIgned for use ag,wl$t sur· 
r:l~ wgeu vulnenble co an unpact burR The !ugh. 
[r4~enuuon proJecule l.S exploSlve loaded WIth ?8XN· 
106. The b~ of tile proJecule L$ eltiler plugged or solid. 

J·30.1.13. High Explosive, Me::.'lamca.l Time/POUlt De to. 
naung (HE·,\1TiPD). Tr. .. :! rugl'l.ff;1~ent~uon proJectue 
(03":0) or low.mgmencJtlon proJec:lle (0338) IS fitted 
wltil J nose fuze that has tile cJpabiliry oi functlonmg In 
eIther J mechamcl Clrne or J pOUlt detonaung mo~. PIe 
pOint detonaong mode acu a..s a bacXup mode If tile fuze 
imp:cu befofe the pn:!et orne has el.1psed. The body l.S 

filled IIf1til eltiler P8X~·1 06 (D340) or CompoSluon A.J 
(D338). The base of both rypes ue soud. 

3 ·]O.l.l .4. High UplOllve, InfrJIed (HE·IR ). Thil low. 
fr:lgmentatlon, CumposUlon A·3, explOllve loaded proJee. 
Cue (oJ27) or che hJgn·frJgmencatlon, PBXN.I 06. e:tploslve 
loaded proJect!le (OJ 4 2) L$ deslgn.:d exclUSIvely ror use 
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2p.u1St '"hot" airborne Urgea. The OO3e of the projectile 
body is threaded JntenuLly md fitted \1Ilth a varuoie.ume. 
ininred proximity fuze wruc.h h.u.an integral ADF . ...\ point 
detonaaong feature is abo incorporated into the nose fuze 
in the event the target is missed. The fuze is separated from 
the explosive load to pemtit fuze replac:e:mllt without 
remote equipment. The base of the projectile is either 
pLugged or solid. 

l-30.U.s. Hjgh EXPlosive. Vwble Time (HE·Vil. This 
low·f~enuaon steei body proJecnle (figure 346) is 
d~ed for Ule ag:a.uut cugeu tilat are vuinerable to w. 
b1.lnt. The nose of the proJecule body IS tilre:zded internally 
and fitted W'lUl a 'roUble·time, ndio-frequency proxmtity 
fuze. which is supplemented by a boq$ter. A seif..je$truct 
apabillty is incorponud intO the nose' fuze of proj~cule3 
0316 and 0331. Beginning in the mid 19iOs. the 'self· 
d=truct feature W'2S determmed co be no longer reqw.red 
for modJ:rn w:arfue ~tiCl and will eventually be phased 
out. The seif~eru-w:t fe:zture 1~ omitted in proJeccie3 D317 
and 0332. The nose fuze is ~epar:Hed from the Camposl. 
tion A-3 explosive 102d by a C4V1ty liner to pemut fuze 
replacement IIf1thcut remote eqwpment. The b~ of the 
projeetila is cltner piugged or soiid. 

3·30.1.2. High Ff3gmentJOOn Oij·FRAG). 

WAR."IING 

HI-FRAG projec:iles dropped less than 5 fee: 
shall be e:urnmed carefully for JOint sc:;::ara· 
tion and damaged rotating OJncs. Proje:::tles 
dropped mon: tnan 5 fe-:~ sh::t!! be disposed of 
in al:cordanl:: with OP 5. Ac::cent:ll drop of 
a projec:lle often results In WidenIng of ,te 
mid· body joint betweerr the forward :lnd :lit 
proJectlle halves. If a projecule IS found wlt;1 
a joint opening ~c~ding 1116 int.:h ([he 
thickn~s of a U.S. penny), ehe round should 
be set aside for return to an J.:nmUnlt.1Cn ac-
tivity. Accidental drop of a projectile may 
result in a cr:J.cked or broken ;or:wng banco 
These projectIles W;Ur:lnc close band mscec· 
tlon. If a craded or broken rOC:lung band IS 

found. the round should be set J.Slde ror return 
co an ammunltlon Jl.tlvltV 

The HE·C'IfT Mlc 81. HE·PO ,\Ik 3], the HE·~IT"?O ~1k 
82. and [he HE·IR ~1k S.J H I·FR .. l,G proJectiles (figure 
34) are general purpose rounds. wt!signe::i for a multitude 
of tasks induding :lnciaircr:J.ft tire. shore bombardment. 
and use against unarmored or lightly Jrmon:d ships and 
vehicles. These projectiles combine hl!!h k!h:lJllv. c:.-:tended 
range. tighter disperSIon, Jnd greJler freedom from 
dlsasHous premJture rirrngs. EJch PfOJc:'c:tlc:' .:onslstS or 
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FliunJ·51. 5·Lac.'l. 5~eT Rowt ..usuted Projec::le 

be fired Wlth a c:mndge haYing I l-inc.'l~eter by 2·5/8-
iIlch4eep hola centered in tha front 'fica of the piUi. Cu· 
tndget eqwpped Wltn eithar cork or pwtic piugs with holes 
will normally be supplied by a depot. The rocket motot il 
19o1ted when tile ps pmsure ge~nted by the propelling 
durge ptopeilmt ileus a beilmlla sprmg which sUlkes I 

percumon pnmer usembly, inltiaan, tile pyt'Otec.'lruc 
dday cotumn. After a 2.1-teCond delay, the delay column 
bunu the iimttOft durge. which igoltes the propellant grain 
in the rock:t motor. When the motor IS igruted the 19o1t::. 
which il se~ed uno !be motor QS8 bue with a g:u c.'leck 
g:uket. IS blown out. The rocl.:.et umu.nce extends the pro· 
jec-..Je I4llge by appro:amlteiy 6300 yuCJ. 

3·30.1.6. Common (COM). The COM proJec:ue (figure 
3 ·52) iJ de:ugned to penetrate appro;u.'n.ateiy one·thud oi 
IC3 ~ber ot" umor. nus proJecllle h:u both a base plug and 
a 8DF, Once Ulllde the target. the de14yed-acoon ba.se fuz: 
iunC:lolU to detonate the explOSlYe filler. Prior to modern 
gun fire control system redm 010 gy , VUlOW colored 3pOt· 
t:.:lg dyes were Uled to Idenafy linng accuracy. Dyes are no 
longer reqw:ed. and wues mayor may not have dyes 
inciuded. Tne proJecule. wtuc:..'l il made of forged sted. il 
loaded Wlth 2.14 pouncil of aplouve D. 

Figure 3·52. 5·!nc.i., 54.('.l~ber Common ProJectlle 

3·30.1.7. lllumu1atUl~ (fLLL;'1). The ILLUM proJecttie 
(ligure 3·53) l.S deslgJ'1eCl [0 deploy l parachute.suspended 
pyrotechmc cmdJe for Luget lllimmauon. The proJecttie 
lllumm:lung load l!1d • smalJ blade powder exploSlve charge 
ue sealed WIl!un the mechmJ(;:Ll urne fuzed proJ~!lle by l 

IIt..ACX .PCWOE~ 
SMEAR PIN EX'!I.UNG CJ-i,AAGE 

I RO" ... iING BMOS AO.APTE~ 
I 

TIME FUZE 

base piate. When the MTFs 1;:d :.":.e ADFs t'1!.1c-.!on. the 
ADF Igmw tha b~ powder wille ex~is the projec:.ue 
illuminating load. The illumm1::ng, c::mpo'ucco u a P9w. 
dered magnnlwn rruxed Wlt!: m ax.:::iz:r wruch bUr.ll fer 
approxunately 50 seconds WlC a Q.r.C!epower of 600,000 
lumens. 

3·30.1.8. Whit. Phosphonu ~"?) (Sx::oke ). The intended 
we of the WP prO}ec::Ue (figure 3·54) !J to proVlcie 'pott:.'lg • 
anttpenonnel SC'eenlng. and li=lted ::lccndiaIy etTeets. It 
may be used with a PDF (D3J4) or with an!rfTF (D313). 
When the fuze functtons. it sea otT :'1e expelling durge 
wilici1 ignius the deuy element and forcc3 the clnUter G-t1Jc 
14) from the re.v of the ptOJec-;::le. The burster :ube of to,e 
c.anister d.etQnaus and cilipe~ 4 c!oud of whlte phos. 
phonu approximately 50 yU"""'! in dilme!er and Ja.m i 
rnlnUte2 in still air. The tence::cy of .... hne phcsphorus to 
break into very small pieces ~t burn rapICily and Its low 
melting POUlt led to coating ~te pnosphoru3 Wlth syn· 
meoc rubber. 'This coated prc<iuc: !J c:lled ;:1.lSoc-.z:d 
whHe ph03phonu (p\VP). 

NOE 

Both WP and PWP C~1 :e eX::'1guuned by 
immersIon 1Jl water. To ,:l:event :elgmuon Ji:.er 
rl,.""na (""r"I,.,,.,.P .... Ir""". _ ... ~ ..... -~ 
-J --e)' --t't" ... ~ ...... w.. "-"J. "'~ ~~O;;_. 

ROT.ATING BANOS OE!..AY E(.EMENT 
I NOSE FUZE 

PAOJEC':"ILE BOCY I 
/

CANISTEM ;' 
..l.CJAP'TER 

, 

~ ______ ~ __________ ~~~~ \ \..l.OF 

BURSTER rUBE / \ BLAC)( POWOER 
WP ~ILLEA "XpcLLING CHAAGE 
IN rUSES ~ ~ 

\ 
BASE PLUG 

FigureJ·54, 5·lnc.1. 5".('ll;::,: ',l,"hl:! ?hospnorus 

ProJe::::le 
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of bla.c:!c powder. Igxution of the expelling clwge by t.'o 
fuze d1sdurges I payioaa of foil sttrps which reflects tile 
radar belms. The weful lifetime of a Wif clouli is ge.rler· 
ally to mulUW. proYlCied that: (a) tlla cloud alums mUl· 
mum sw: 15 'SCl:oncU after the cluff is dispensed at a 
Wec:.ed fuze time. (b) the fall r2te factor is 2 feet per sec· 
oad, md (c) the wd turbulenea is at a minlmum. 

3·30.1.12. Blind IAaded. Plu22ed (BL-P1. Vanous conven· 
ucnal proJectlie bodJes are fillea wtth ' inert rmIml! to 
bnng tllem wtdlln the Welght tolennce of the semc: pro­
jee:lle. The iugh ingmenutlon body i.s loaded WIt.' beaJeen 
filled wttn Ulert materul. NOSCl ue titted W'lt.i. dwn:ny 
nose plugs. Bases are either p1uwd or solid. a.s appli~ble. 

3·JO.1.13. Dummy. The conventional proJecule bodies ue 
!llled Wltn Ulert matenal to bnng tllem WlUun the welgilt 
tolennce O'f the $Omce proJectlies. Before filling the pre· 
j~tile bodies. the routlllg bands of tlle projectJles are 
machined so that projeC'".lle lurfaces are t1u.sh. Either a 

S'QrU3O-M,-MMO-OIO FIRST REV 

dummy nese plUi O'r an inert Mn: M.k 342 Mod 1 is used 
for the nose flUe. Bates are plUBgea O'r solid, as applicable. 

3-30.2. ~lling ~. The propelling ch.Jrge is am 
camponent of the complete round that provides the force 
to' propel the pro;ectlie frem tlla gun to the target. Asxm­
bly of the propelling ciurge illl1ll1g1e, ngtd prOteaIve c:ue 
inc::ucs the eue and l'2pidity of loading and red~ the 
dangu of tla.-e·baci:l. ALIo, ase-ioacied unmunitien pre· 
vents the escape O'f gases UJwan: the breech O'f the gun. The 
c:;.:c apands from wheat md pte=ure O'f the exploding 
propeilmt and forms I agilt seal agamst the gun barre! 
clumber. Table 3·10 is a lilting O'f vwtions that are av3.Ll. 
abe, either through material d:mge, mean3 of manui3.Ctur· 
ing, method of assembly, or ~d appliQaon. 
3-30.2.1. FuJl or Rcduc=d Cut!C. The propelling charge, 
full or reduced (figure 3-S8), connsts O'f a brass O'r !tee! car,' 
tndge case of a ltru¢t taper d:~gn. The propelling charge 
is assembled Wltn Primer Mk IS3 or Mk .. 5 (eieetnc) and 
loaded with 17..s (SPD) O'r 20.0 (SPCF) pounds O'f smoke· 
1e$S powder (propeila.at) in the full $Orne:: dl~ and 

Table: 3·10. !·fncn, 5~Ca.liber Propelling Charge: Data 

CMmCp: Pl"opciWu 
Closure T)1:IIt Pruner 

phIl 
coote I:UI 

Type Weill!! (!b) 

Full Q.ar&e. Mit 1 Brua or Mit " Elcc:n: SPD 17 . .1 ~k 9 Co rIC DJ04 nont1ultic:ss Mit 9 See:! 

Full chule. Mk 1 Brass or Mk.~ E~nc: SPDF 17 . .5 Mit 9 C.;:rx DJO~ ~hJ=.l Mk 9 Steel 

Full '!"lUle. ~k 9 Sleel Mk .~ El:-:::nc: SPCF :0.0 ~Ik 9 C;)rl: DJ1~ '-1111 v en4l 

• full chuie. Mk 9 Seeel ,'wik4'~c: SPCF .:0.0 Mk 11 ?ol)ure:hanc DJ:6 UlUv~ 

Reduced cnuge. Mk 9 Sleel .'wilt I jJ E:ee:nc: S?DF 0.1 .\lk 9 Cork D:97 11;u111~ 

C,cUUlI clluie Mk 9 Seeel Moc1!fied 'wilt -all E!lIcmc SPCF 10.0 E!.allomenc or DZ% 

I C un,,-j Pol\ ur::~:lne 

Dummy <:l1argc Bra.ss or Sleel 
Bronze or SI<:! DJ08 

TCI c:utndae I :'>1lt ~ Brua ModlflC""d I ,'will I' LOC~ DW~ 

S~~I Charte1 
Full charge. I.'wilt 9 Sleel ,.'wilt ., Elccmc \1:26 :00 I .\IX 9 Curx DJOO (1;uhJcs 

Uru~lc:~ol~.,"IAR.I~. 7.: 
Full charle. 'will 6 Bras.s Mit IJ Comclnallon SPD 11..5 Mit J or ,\lit 6 Cork DJ09 nontl~l\Jcsl 

Full chUII~. Mlt 6 Brass ,\III IJ Com/Mallon SPDF 115 Mit J or .'wik 6 Curl DJIO n~,hlcH 
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DIVE BRIEF 

1. Diving Conditions 

_ Water Temperature 
Weather for the Day 
Current 

_ Visibility in Water 
_ Recompression Chamber Status 

Scheduled Water Traffic 
_ Expected Depth of Dive 

Dive Profile 
_ Underwater Hazards (entanglement, bottom debris, etc.) 

2. Diving Operations 

3. UXO 

4. Safety 

Purpose of Dive 
Progress Update 
Progress Expected Today 
ni'/':> T.:>~m Llcci"nn"lonfco _,v_ I _\,All I 'hJotJl~1 Illvll"~ 

Diving Support Assignments 
Diver Recall Procedures 
Diver Communication 
Diver Casualty Procedures 

UXO Recon 
Safety Precautions for Target Ordnance 

Diving Support Safety 
Diving Safety (Diving Supervisor covers topic from Navy Diving Manual 

each morning.) 
Emergency Transport Routes 
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Section One -- Introduction 

A. Applicability 

This Diving Plan, as an annex to the client-provided work plan, is intended to be used solely by 
Safe Environment, Inc. (SEI) divers. SEI divers have received their diving training through the 
U.S. Navy and hold U.S. Navy Diver Identification Cards. Additionally, they are all graduates of 
the Naval School, Explosive Ordnance Disposal, Indian Head, MD. 

B. Background 

Naval Base Charleston has two underwater sites where unexploded ordnance (UXO) items are 
known to exist. AOC 500 is located at the northwest end of Pier T in Zone J, where two MK 47 
depth bombs were dropped in 1945. It is a 90,000 square foot area (2.1 acres) with depths 
ranging from 5 to 30 feet. Appendix B provides an illustration and sufficient information to 
identify the MK 47 depth bomb. 

AOC 502 is located at the southwest end of pier G in Zone J, where three 5 inch projectiles 
were dropped in 1944. It is also a 90,000 square foot area (2.1 acres) with depths ranging from 
5 to 35 feet. Appendix B provides an illustration and sufficient information for positive 
identification of 5 inch projectiles of VVVV!! vintage. 

C. Site Conditions 

The water current at both locations is anticipated to be less than one knot, with typical harbor 
sediment accumulations, metallic debris other than UXO, and limited visibility. The underwater 
investigation of both AOCs are planned for late spring to allow for warmer water temperatures 
to maximize bottom time. 

D. Procedures 

The White Pulse Induction 2000 is no longer in production and will not be available for the 
geophysical search. This instrument has been superseded by the White Surfmaster PI, which 
uses the same detection piinciple of pulse induction, has improved discrimination between 
metal types, and same detection capability. The water tight integrity depth limit is 100 feet, 
which should not become a factor at either of the AOes. 

Standard U. S. Navy diving procedures will be followed using Volume 1. U.S. Navy Diving 
Manual. The underwater search will utilize the jack stay search grid procedure to ensure 
overlapping coverage in the anticipated limited visibility. 

Standard U. S. Navy underwater UXO reconnaissance procedures will be followed using 
EODB60A-1-1-37, less confidential pages. 

© 1997 Safe Environment, Inc. 



Section Two -- Dive Plan 

A. Dive Station Assignments 

SEI divers assigned to this investigation are senior personnel, and are qualified to rotate 
through all dive station positions. This will ensure all divers have adequate surface intervals 
and equal time in the water. The SE! Site PM for this project, Mr. Lee Dickson, I,vill also rotate 
through all dive station positions as well as manage contract and day-to-day operations. Mr. 
Dickson will initiate and maintain a daily site log detailing field operations. 

Diving Supervisor - will obtain daily marine weather forecast, call recompression 
chamber for status and inform chamber of the day's dive schedule, call harbor: control to 
notify that divers are in the water and their location and inquire of ship and sonar activity 
in the immediate area. The Diving Supervisor will brief the dive station on the schedule 
and make diving assignments the day before the dive. Contents of the dive brief are 
contained in Appendix C. 

Standby Diver - will be fully dressed and ready to enter the water on command by the 
Diving Supervisor; maintain daily dive log; assist the Diving Supervisor in monitoring 
divers' position and watching for surface hazards such as incoming vessels or small 
boats. 

Red Diver - will be physically ready and mentally alert to dive the plan and perform 
geophysical investigations in jack stay grid; check out diving equipment prior to entering 
water; check out Surfmaster PI prior to dive; assist in jack stay placement and 
advancement prior to diving; review and sign his dive log and complete a repetitive dive 
sheet prior to enterIng the water for a second dive in the same work day. 

Green Diver - will be physically ready and mentally alert to dive the plan and perform 
anomaly investigation and marking in jack stay grid; check out diving equipment prior to 
entering water; change positions with Red Diver at start of each new search leg to 
prevent operator tone fatigue on Surfmaster PI; assist in jack stay placement and 
advancement prior to diving; review and sign his dive log and complete a repetitive dive 
sheet prior to entering the water for a second dive in the same work day. 

Diver Tender (2 each) - will assist in jack stay placement and advancement; assist in 
monitoring divers' position and watching for surface hazards; maintain line pull 
communication by receiving and returning only then verbally relaying signal to Diving 
Supervisor. Diver Tender will not initiate diver pull signals which may cause diver to 
inadvertently move UXO; prepare and maintain boats for daily work. 

Shore Logistics Supervisor - will ensure dive tanks are filled and ready prior to each 
dive; assist in dive station setup and dismantling; assist in loading and unloading jack 
stay rigging; maintain first aid kit in readiness; maintain and position vehicle for 
emergency transport of diver if necessary; become familiar with route to recompression 
chamber and hospital. Maintain daily supply of fuel and oil for boats and set up 
refueling station with spill prevention and containment equipment; standby for other 
assignments from Diving Supervisor. . 
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l B. Dive Station 

The dive station will be transported and stored in a 16-20 foot cargo truck, removed and staged 
on the pier at 'a point giving access to and visibility of the portion of the AOC being investigated. 
The dive station will be disassembled and loaded into the truck for safe overnight storage and 
may be taken off base if desired. The dive station shall consist of the following equipment: 

1. Dive Gear - All divers will be responsible for their personal dive gear: 

2. 

3. 

a) Personal Dive Gear 

• Mask, one per diver and one spare. 
• Fins, one pair per diver and one extra pair. 
• Dive Knife, one per diver and one spare. 
• Watch, one per diver and one spare. 
• Depth Gage one per diver and one spare. 
• Buoyancy Compensating Device (BCD), one per diver. 
• Regulator, one per diver and one spare. 

b) Scuba Cylinders, 10 each. 

c) Diving Supervisor Box. 

Safety Equipment: 

• Stretcher 

• PFDs, 7 each 

• Cellular 

• Oxygen bottle w/valve, hose, and mask 

• Blankets 

• EMT Kit 

• Flash lights 

• Liquids, hot and cold 

Support Equipment: 

• 

• 
• 
• 
• 
• 
• 
• 
• 

Saw 

Tarp, 10'x20' 
Buoys, 40 each 
General Tool Box 
Shackles, various sizes 
Pulleys, small and large sizes 
Clumps (concrete blocks), 40 each 
Line, 1800 feet 0.5 inch dia polypropylene 
Leather work gloves, 1 pair per diver, and 3 extra pairs 
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1.0 Introduction 

1.1 General 

Safe Environment, Inc. (SEI) was awarded a contract by the Navy Public Works Center, 
Charleston Naval Shipyard, Charleston, South Carolina to search, locate, and destroy ordnance 
at Area of Concern (AOC) 500 and Area of Concern (AOC) 502 that were dropped into the 
water of the Cooper River from Naval war ships. The work was performed under Contract 
#N62467-97-M-4503. This effort was mandated in accordance with the requirements of the 
South Carolina Department of Environmental Control, the United States Environmental 
Protection Agency, and the Department of Defense Explosive Safety Board (DDESB) 
Ammunition and Explosive Safety Standards for real property contaminated with ammunition 
and explosives. 

1.2 Location 

AOC 500 and AOC 502 are located in the Cooper River, Charleston Naval Shipyard, 
Charleston, South Carolina. AOC 500 is located at the northwest end of Pier T in Zone J, which 
is located in the Cooper River (see Appendix A, Figure 1). AOC 502 is located at the southwest 
end of Pier G in Zone J, which is located in the Cooper River (see Appendix A, Figure 2). 

2.0 Scope of Work Execution 

2.1 Personnel Training 

SEI divers received their diving training through the U.S. Navy and hold U.S. Navy Diver 
identification cards. Additionally, they are all graduates of the Naval School, Explosive 
Ordnance Disposal, Indian Head, MD. 

2.2 Equipment 

The dive station was transported and stored in a 15 foot cargo truck, removed and staged on 
the pier at a point giving access to and visibility of the portion of the AOC being investigated. 
The dive station was disassembled and loaded into the truck for safe overnight storage. The 
dive station consisted of the following equipment: 

1. Dive Gear - Ail divers wiil be responsible for their personal dive gear: 

a) Personal Dive Gear 

• Mask, one per diver and one spare. 
• Fins, one pair per diver and one extra pair. 
• Dive Knife, one per diver and one spare. 
• Watch, one per diver and one spare. 
• Depth Gage one per diver and one spare. 
• Buoyancy Compensating Device (BCD), one per diver. 
• Regulator, one per diver and one spare. 

Safe Environment, Inc. 1 
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b) Scuba Cylinders, 10 each. 

c) Diving Supervisor Box. 

2. Safety Equipment: 

• Stretcher 

• PFDs, 7 each 

• Cellular 

• Oxygen bottle w/valve, hose, and mask 

• Blankets 

• EMT Kit 

• Flash lights 

• Liquids, hot and cold 

3. Support Equipment: 

• Saw 
• Tape 
• Tarp, 10'x20' 
• Buoys, 40 each 
• General Tool Box 
• Shackles, various sizes 
• Puiieys, smaii and iarge sizes 
• Clumps (concrete blocks), 40 each 
• Line, 1800 feet 0.5 inch dia. polypropylene 
• Leather work gloves, 1 pair per diver, and 3 extra pairs 
• G-881 magnetometer (2) 
• 18 ft. wide beam work boat 

2.3 Procedures 

Standard U.S. Navy diving procedures were followed using the U.S. Navy Diving Manual, 
Volume 1. The underwater search utilized the jackstay search grid method to ensure 
overlapping coverage in the AOCs. 

Standard U.S. Navy underwater UXO reconnaissance procedures were followed using EODB 
60A-1-1-37, less confidential pages. 

3.0 Scope of Work Completion 

3.1 Exposure Data 

• Total dive time = 45 hours 
• Total dive support time = 465 hours 
• Total equipment/logistics time = 98 hours 

Safe Environment, Inc. 
May 5,1998 

2 



3.2 Search Area Investigation 

Refer to Appendix C, Search Grid Summary. 

4.0 Summary 

4.1 Conclusions 

A thorough search of AOC 500 and AOC 502 was conducted using the "jackstay" search 
method. This method was used because it provides excellent search coverage in waters with 
poor visibility and it permits overlapping coverage of the search area. The "jackstay" is the 
most effective diver search technique for murky water when a relatively large area must be 
covered with any degree of thoroughness. The target ordnance at AOC 500 and AOC 502 was 
not found at a search depth of 4 feet below the river bottom. The items are either several more 
feet below the river bottom in the soft silt and sediment or the items were dredged up and 
deposited on land at some point in time. 

4.2 Quality Control (QC) Checks 

The results of Quality Control checks for each AOC are listed below. A circle search of AOC 
500 was used as the oreferred method of 0(: r.her.k for thi~ ;:m~::I The i::lr.k~t::lv method W::l~ --- ----- _._-- --- ... - r--'--'-~ --------- -- ---..- _ .. __ ... _. _.-.- - -_ .. '-J--"---J ... __ .. _- --

used as the preferred method of QC check for AOC 502. 

• AOC 500 - QC of "T" Pier U/W Search 

Wednesday, 29 April 1998 

Executed circle search of liT" pier UIW search. 
Measured 50' from beginning of pier and 60' out in the water for center of circle search. 
Circled at6', 12', 18',24' and 30' radii. 

Results: Found piece of net but no metals. 

• AOC 502 - QC of "G" Pier U/W Search 

Wednesday, 29 April 1998 

Executed jackstay search of "G" pier. 
Searched a rectangular area from 70' to 120' mark on the pier and from 1 0' to 35' out in 
the water. 

Results: Found crumpled soda can and "D" cell battery. 

5.0 Waste Generation 

No hazardous waste was generated during this project. No waste was generated other than 
household type refuse, all of which was removed from the job site at the end of each work day 
and disposed of in proper trash bins. No pier side refueling was done during the operation. 

Safe Environment, Inc. 
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SPECIFICATION FOR: 

OFFICER IN CHARGE OF CONSTRUCTION 
BUILDING 30, NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

UNEXPLODED ORDINANCE (UXO) SEARCH, EXCAVATE, 
& DISPOSAL 

1. INTRODUCTION: NA VBASE Charleston has two waterborne sites where exploded 
ordnance (UXO) are known to have existed. These areas are listed as Areas of Concern (AOC) 
numbered 500 and 502. These sites are identified in the Resource Conservation and Recovery 
Act (RCR.i~ • .) Facility Investigation (RFI) Zone J dated June 9, 1995 provided by Ensafel Allen and Hoshall of Memphis TN. The only documentations of the description and location of these UXOs are Charleston Naval Base maps. A description and location of each of these sites are listed 
below: 

1. AOC 500: The scope of work for Area of Concern (AOC) 500 consist of 
searching, locating and destroying ordnance that has been dropped into the waters of the Cooper River from naval war ships. The ordnances at AOC 500 consist of two Mark 47 Torpex loaded depth bombs, which were dropped on January 28 1945. AOC 500 is located at the northwest end of Pier T in Zone J, which is located in the Cooper River identified on map H606-285 at 
coordinates M-16, at a depth varying from 5 to 30 feet (See Figure 1). The area to be searched has been defined to an area approximately 300 feet by 300 feet adjacent to the end of Pier Ton 
the Charleston Naval Base. Explosive disposal of unexploded ordnance (UXO) is to be 
performed by the active duty Navy EOD unit with cognizant EOD response authority for the 
Charieston Naval Base. A geophysical investigation will need to be performed with a Whites Pulse Induction 2000 Underwater Metal Detector or an equivalent instrument. The objective of the subsurface geophysical survey is to accurately locate and record the location of target 
anomalies ( potential UXO) for excavation, investigation and removal actions. Once anomalies 
are located, they will need to be excavated to the point that positive identification can be 
determined and large enough to permit placement of an explosive charge by the Navy EOD Team. This effort is mandated in accordance with the requirements of the South Carolina Department of 
Environmental Control, the United States Environmental Protection Agency, and the Department of Defense Explosive Safety Board (DDESB) Ammunition and Explosive Safety Standards for 
real property contaminated with ammunition and explosives. All proposed on-site personnel shall have received Hazardous Waste Operations and Emergency Response (HAZWOPER) training, in accordance with Title 29 Code of Federal Regulations (CFR) 191 0.120(e) and be enrolled in a medical ~urveillance program, per 29 CFR 1910 . 120(f). 

2. AOC 502: The scope of work for Area of Concern (AOC) 502 consist of searching, locating a.'1d destroying Oidnance that has been dropped into the waters of the Cooper River from naval war ships. The ordnances at AOC 502 consist of three 5 inch shells, which were dropped in September 1944. AOC 502 is located at the southwest end of pier G in Zone J, which is located in the Cooper River identified on map H606-284 at coordinates K-35, at a depth 
varying from 5 to 35 feet (See Figure 3). The area to be searched has been defined to an area 
approximately 300 feet by 300 feet adjacent to Pier G on the Charleston Naval Base. Explosive 
disposal of unexploded ordnance (UXO) is to be performed by the active duty Navy EOD unit 
with cognizant EOD response authority for the Charleston Naval Base. A geophysical 
investigation will need to be performed with a Whites Pulse Induction 2000 Underwater Metal 
Detector or an equivalent instrument. The objective of the subsurface geophysical survey is to 
accurately locate and record the location of target anomalies ( potential UXO) for excavation, 
investigation and removal actions. Once anomalies are located, they will need to be excavated to 
the point that positive identification can be determined and large enough to permit placement of 



an explosive charge by the Navy EOD Team. This effort is mandated in accordance with the requirements of the South Carolina Department of Environmental Control, the United States Environmental Protection Agency, and the Department of Defense Explosive Safety Board 
(DDESB) Ammunition and Explosive Safety Standards for real property contaminated with 
ammunition and explosives. All proposed on-site personnel shall have received Hazardous Waste Operations and Emergency Response (HAZWOPER) training, in accordance with Title 29 Code of Federal Regulations (CFR) 1910.120(e) and be enrolled in a medical surveillance program, per 
29 CFR 1910.120(f). 

2. CURBFNT CONDITIONS: The waterborne lJXOs (AOes 500 and 502) have had no previous investigation to date. These sites have not been previously investigated by 
Ensafe/Allen and Hoshall of Memphis, TN., due to these sites' special nature. An Explosive 
Ordnance Disposal (EOD) subcontractor has been selected to conduct these investigations. 

3. INTERIM "MEASURES OBJECTIVE: The objective of this interim measure (IM) for sites AOC 500 and 502 is to locate, excavate and expose UXO to the point that permits the placement ofan explosive counter charge by a Navy EOD Unit. 

4. DESCRIPTION OF EXECUTION: 

4a. SEARCH AREA: The search area of AOC 500 and 502 will both consist of a 300' x 300' area as shown in Figures 1 and Figure 3. A "Jack Stay" search method will be used to ensure complete coverage of each AOe. The Jack Stay method is proposed because it 
provides excellent search coverage in waters with poor visibility and it pennits overlapping coverage of the search area. 

4b. UXO SUBSURFACE GEOPHYSICAL SURVEY: The objective of the 
subsurface geophysical survey is to accurately locate and record the location of target anomalies (potential UXO) for excavation, investigation and removal actions. Ordnance subcontractors proposes to use the "White Pulse Induction 2000 Underwater Metal Detector. The instrument maintains water tight integrity to a depth of 200 feet of sea water and is capable of detecting 5-inch projectiles at a depth of 4 feet. 

4c. EXCAVATION: Ordnance subcontractors will perfonn minor dredging 
operations and/or physical removal of soil to detennine the profile of the anomaly by depth, size, relative shape to ascertain if the anomaly is representative of a target item. Due to the deep silt anticipated, cofferdams may be constructed from 55-gallon drums \-'lith the ends removed to facilitate excavation of the site. Anomalies will only be excavated to the point that pennits 
positive identification. In the case ofUXO, excavations will be expanded to pennit placement of an explosive charge by the Navy EOD Team. 

4d. DISPOSAL OF ORDNANCE: Charleston Navy Weapons Station Mobile Unit Six Detachment 14 will be contacted to dispose of any recovered UXO. Detachment 14 will perfonn disposal actions with standard operating procedures. 
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Appendix C 

Search Grid Summary 



AOC 502: Diver progress at "G" Pier, Charleston Naval Station 

Monday, 20 April 1998 

o Sheet metal, welding rods, wire. Oyster shells & mud bottom. 
10 Sheet metal, metal object, welding rods. Oyster shells & mud bottom. 
20 Flange, welding rods, woods & wire. Oyster shells & mud bottom. 

Tuesday, 21 April 1998 

30 Welding rods, pc. metal. Mud & silt bottom. 
40 Rescue buoy stand, welding rods. Mud & silt bottom. 
50 Pc pipe, 3' diameter pipe running across lane. Mud & silt bottom. 
60 Paint can, welding rods. Mud & silt bottom. 
70 Welding rods. pc metal. Mud & silt bottom. 
80 Tin can, "0" cell batteries, welding rods. Mud & silt bottom. 
90 Welding rods, deep cut on bottom from dredge operations. 
100 Welding rods. Mud & silt bottom. 
110 Mud & silt bottom. 
120 Mud & silt bottom. 
130 Found paint shack. Mud & silt bottom. 
140 Paint shack in lane. Mud & silt bottom. 
150 Paint shack in lane. Mud & silt bottom. 
160 Soda can. Mud & siit bottom. 
170 Mud & silt bottom. 
180 Mud & silt bottom. 
190 Mud & silt bottom. 

Wednesday, 22 April 1998 

200 Mud & silt bottom. 
210 Mud & silt bottom. 
220 Mud & silt bottom. 
230 Mud & silt bottom 
240 Mud & silt bottom. 
250 Mud & silt bottom. 
260 Mud & silt bottom. 
270 Mud & silt bottom. 
280 ~w4ud & silt bottom. 
290 Mud & silt bottom. 



AOC 502: Diver progress at "G" Pier, Charleston Naval Station 

Thursday, 23 April 1998 

300 Mud & silt bottom. 
310 Mud & silt bottom. 
320 Mud & silt bottom. 
330 Mud & silt bottom. 
340 Mud & silt bottom. 
350 Mud & silt bottom. 
360 Metal beam. Mud & silt bottom. 
370 Metal beam. Mud & silt bottom. 
380 Mud & silt bottom. 
390 Soda can. Mud & silt bottom. 
400 Light bulb. Mud & silt bottom. 
410 Mud & silt bottom. 
420 Mud & silt bottom. 
430 Mud & silt bottom. 
440 Mud & silt bottom. 
450 Mud & silt bottom. 
460 Mud & silt bottom. 
470 Pc of flexible hose. Mud & silt bottom 
480 Mud silt bottom. 
490 Crumpled soda can. Mud & silt bottom. 
ouu Smaii pc metai. Mud & silt bottom. 
510 Flange. Mud & silt bottom. 
520 Mud & silt bottom. 
530 Mud & silt bottom. 
540 Mud & silt bottom. 
550 Mud & silt bottom. 
550 End of AOC 502 search area. 



AOC 500: Diver progress at "T" pier, Charleston Naval Station 

Friday, 24 April 1998. 

300 First lane. Mud & silt. 
290 Mud & silt bottom. 
280 Mud & silt bottom. 
270 Mud & silt bottom. 
260 Mud & siit bottom. 
250 Mud & silt bottom. 
240 Mud & silt bottom. 
230 Mud & silt bottom. 
220 Mud & silt bottom. 

Monday, 27 April 1998 

210 Mud & silt bottom. 
200 3 bottle caps. Mud & silt bottom. 
190 Mud & silt bottom. 
180 Mud & silt bottom. 
170 Mud & silt bottom. 
160 ~.~ud & silt bottom. 
150 Mud & silt bottom. 
140 
130 Mud & silt bottom. 
120 Mud & silt bottom. 

Tuesday, 28 April 1998 

110 Mud & silt bottom. 
100 Mud & silt bottom. 
90 Old broken piling. Mud & silt bottom. 
80 Old broken piling. Mud & silt bottom. 
70 Short piece of cable. Mud & silt bottom. 
60 Small can. Mud 7 silt bottom. 
50 Small piece of sheet metal & welding rods. 
40 Welding rods & 10' piece of pipe. Mud & silt bottom, 
30 Welding rods & pc sheet metal. Steep drop from dredging operations. 
20 Welding rods & broken piling. 
10 Welding rods, can, pieces of angle iron & pipe. 
00 Cans, welding rods, pieces of angle iron & pipe, broken piling. 
00 End of AOC 500 search area. 
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