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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 CAROLINA 29405-2106

IN REPLY REFER TO:

Ser: 718
AUG 1 9 1998

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:

The enclosed interim measure completion report for Area of Concern (AOC) 500
is submitted to fulfill the requirement of Permit Condition IV.D.6 for Permit Number
SCO 170 022 560. If the Department of Health and Environmental Control should have
any questions, please contact Reece Batten of Southern Division Naval Facilities
Engineering Command (NAVFAC) at (803) 820-5578.

Sincerely,

7 E.R. Dearhart
Director

Encl:
(1) AOC 500 Completion Report

Copy to:

SCDHEC (Mr. Tapia, Mr. Bergstrand)
USEPA (Mr. Spariosu)

CSO Naval Base Charleston (H. Shepard)
NAVFAC (Mr. Batten)

EA&H (Ms. Maddux)

DDESB (Klinghoffer)
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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
USC2701).

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

and Recovery Act (RCRA) Facility Assessment (RFA) 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 RFA evaluated each SWMU and AOC and determined which sites
required further investigation. Based on the RFA, 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 ft* area in the Cooper River at the northwest end of Pier T in Zone'J (see Figure2).



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 RFI and

the completion of the CMS, it was decided by Southern Division Naval Facilities Engineering
Command (SOUTHDIV) that an IM would be performed by Supervisor of Shipbuilding, Conversion
and Repair, Portsmouth Va., Environmental Detachment Charleston (SPORTENVDETCHASN).

The objective of this IM was to locate, excavate, and remove identified anomalies/ UXOs and any
associated contaminated soil. If the 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.



2. INTERIM MEASURE EXECUTION.

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORK PL.AN. 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 P1, 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-ft’

arca.

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.

2.3 Observations Noted. The divers were reporting a very silty bottom and 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 AOC 500 and was temporarily relocated to another pier during this e‘volution.

3



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 through geophysical surveys that no other potential UXOs exist
within four feet from the river bottom at AOC 500. Therefore, the Detachment 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.



4. WASTE GENERATION.

4.1 NON-HAZARDOUS WASTE. No waste was generated during AOC 500.
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manufzetunng, method of asembly, or specialized 1ppli-
camen.

3.252.1. Full or Reducsd Charre. The propelling charge,
full or regucsd, (figure 3-46) conusts of a brass or swsl
carmdge case of a soaught taper dexign. The propelling
charge is amsembled with a Primer Mk 13 (combination) or
Primer Mk 48 (elecmic). It is loaded with 15.5 (SPD) or
17.0 (SPCF) pounds of smokeless powder in the full-service
charge and 4 pounds of propellant in the reduced charge. A
cardboard wad and 1 distancs piecs, secured by 3 cork or
paiyurethane foam closure plug, serve to hoid the propel-
lant in placs ind compicte the umt, The distance pleces are
cut to the requred length a3 governed by the propeilant
production packing dept.

PAIMER <. avRI0GE CASE OISTANCE PIECS

?
(ldll((ga {‘
F
-/'1.1'-‘1 (j }((l X
’V'-‘err‘rfv‘t?—l"v’
£ X & a A n A o X ‘

(
.'(

(l(--"<i-\¥- ¢ ¢ W u
7
PROPELLANT (REDUCED OR FULL CHARGE) | CASE PLUG
WAC

Figure 3-46. §S-Inch, 38-Caliber Propelling Charge

32522, Clearsng Charge. The clearing charge (short
charge) 1s wruiar 0 e [ull and the reducad charges, the
major differencs bewng that the carmdge case is 6.7 inches
shorter. Cleanng charges are used 1o clear guns by finng out
projecules after a propelling charge mustires or |oading jams,
The D296 charge differs from the D227 and the D306
charges 1 that it has 2 coned polyurethane or elastomeric
foam closure plug tnstead of the (lat cork closure plug and
it uses a polyethylene wad and bonds the wad to the
carundze case adewal] mstead of using 3 cardboard wad and
a distance piecs. The D296 cleanng charge 15 idenufied and

SWRI-AA-MMO-010 FIRST REV

issued a3 2 common S-inch (S.inch, 38-caliber/S-inch,
Sd-caliber) clearing chargs.

3.26. PACXING. The ammuzicoen is handled and shipped
in acgordance with QP 4 aind OP S. The ammuniden s
painted, marked, and lettersd In acsordances with WS
18782, and an ammunition dawa curd MIO-STD-1167) is
placed in esch contuner ar uader the watsrprocf protecting
cap. The following palletizing requirements appiy:

Projeciile Reguirement
Standard MIO-STD-13234
Rockst aasisted MIL-STD-1323/136C
Propelling Charge R::.juuément
Tanking OR-68/42
Palletdnng MIL-STC-1323/3-1

3.27. BALLISTIC DATA. The ballistic data for the S-inch,
38«caliber projectile is a3 follown:

3.27.1. Muzrzls Veloary. The average muzzie veloarty is:

Projecdle Procelling Charge Muzzle Velocity
Mk 49 or Mk 51 Full.servics 2500 fest per second
Mk 49 or Mk 51 Reduced 1200 fe=t per second
RAP Full-servics 28G0 feet per second

3-27.2. Range. The maxumum qange 1s:

Projecule Propelling Charze Range
Mk 49 or Mk 51 Full-serncs 17393 vards
Mk 49 ar Mk 51 reduced 8,374 vards
RAP Full-sernce 26,657 varcs

Section V. 5-INCH, 54-CALIBER AMMUNITION

3-28. GENERAL. The S5-inch, S54<caliber ammuniuon
descnibed in thus chapter fits withun the separated ammumn-
lion category snce the projectile and the propelling charge
are two separate components, but they are [oaded with the
gun chamber w1 2 singie operation (1.e., one-ram cycie). A
complete round of ammuriuon consists of the projectle
and a propeiling charge which 1s packed, shipped. and
1ssued separately. Thus system 1s used s 2 cucal weapon
against surface and au targets and for shore bombardment.
In 3 load-and-fire operation the ammumition 15 handled

somewhat differently by the thres types of Sunch, 3+
caliber gun mounts (Mk 39, Mk 42, and Mk £3).

3.28.1. Projecules. The basic conrigurauons of projeciies

———— .
1 the S-inch. J4=caliber ammunition invenlory are as

follows:
Projecule Abbreviation oobic
High explosive, controiled
vanable tune HE.CVT D3s53/D295

LP¥)
wa
—_




Table 3-9. S-Inch, §4-Caliber Projectile Data

SW030-AA-M MO-0I0 FIRST REV

Projecuie Explonive Fuze -
Towl
weght (Ip) | DODIC
(.\ Type Assembiy ‘ Body Filler Wh (Ib) Noss or ':ii‘ Base (approx.)
\‘
HE-CVT - Mk &l Al 8.64 Mk 160 (MS14A1) | Mk 52 Plug 68.60 D3s0
- Mk 35 | A 8.64 Mk 350 (MSI14A) | Mk 52 Plug 63.60 D295
- Mk 56 | A 8.64 | Mk 360 (MSI4AL) | Mk 32 Solid 64.60 D295
- Mk &5 | A3 8.64 | Mk I60 (MS14Al) | Mk 52 Solid §8.60 D29s
MK 31 Hi-Frag | PEXN-.i06 637 | MT2 - Sold 48.49 -
Mk 127 Mk 64 | A3 g.64 | Mk 160/1 (MT23) - Solid §8.02 D295
HE-PD - Mk 41 AVD 787 | Mk 10 Mk 43 Plug 68.17 D330
- Mk 41 A3/D 7,47 Mk 30 Mk 5273 Plug 6817 D130
- Mk 41 A3D 787 | Mk10 Mk 4 Plug 68.13 D30
- Mk 6l Expi-D 1. Mk 30 Mk $2/3 Plug 68.17 D330
- Mk 6l Expi-D 737 | Mk 30 Mk 54 Plug 68.17 D330
- Mk &4 | AWD 7.37 | Mx 10 Mk $2/3 Solid 68.17 0330
- - Mk 64 | A3/D 787 | Mk 130 Mk 54 Solid 68.17 D330
. Mk 80 Mk &4 | AD 7.37 Mk 30/5 MKk 395 Selid 68.17 D330
\ Mk 83 Hi-Frag | PEXN-106 637 | Mk &7 - Solid §8.33 D330
" - Mk 64 | A3 787 | Mk «07/1 - Seld 8.7 -
HE-MT/PD| Mk 13 Mk 64 | Al 3.74 | Mk 193 - Soiid 68.19 D338
Mk 82 Hi-Frag | PEXN-i06 637 | Mk 193 - Solid §7.68 0340
HE-IR - MK 4t A} 876 | Mk 9t - Plug 70.40 D37
Mk 107 Mk 64 | Al 7.61 Mk 91 - Solid 70.30 D327
Mk 3 Hi-Frag | PEXN:I06 637 | Mk 404 - Sobd 70.40 f D342
HEVT-SD - Mk 41 Al 736 | Mx 73/24 Mk 44/&30 Plug §9.71 [ D316
-NSD - Mk 4l A-3 776 | Mk 73/38 Mk 44/&30 Plug .71 | DI
-$D - Mk 64 | A 736 Mk T3/4 Mk 30 bstr Soid 971 | D33
-SD - Mk 64 A-d 77§ Mk 73/8.10 Mk 19 bstr Sond 69 71 o3
. gD - Mk 64 | A} 756 | Mk T/ Mk 30 bstr Solid ©oe97t . D33
Fa -NSD Mk 11670 | Mk 64 | A-] 7.76 | Mk T1/9.1 Mk 39 bstr Sclia | 6N " puz
|- NSD | ME 1S | Mk 64 | AY 7.36 Mk 73/13 Mk 19 bstr Soud i sTL ; Du:
. .NSD | Mk 86 Hi-Frag | POXN-106 | 637 | Mk 4i8 - Solid | e8| -
-SD Mk 11770 | Mk 64 | A 8.64 Mk 73/2.48,10 - Sold o959 - DI
HC - Mk 4 Expi-0 3.74 | Mk 10 Mk 331 Plug 6351 ' D320
— Mk 4 Expi-0 3.74 Mk 30 My 4/ Plug 65 63 D129
- Mk 4 Expi-D 8.74 Mk 30 MKk $2/3 Mk 3l/2 . e9.83 1 DI
- Mk 4l Expl-0 8.74 Mk 30 MK $4/2 Mk Jiez ) 626) i DIz
Mk 108/0 | Mk 61 Expi-O 8.74 | Mk 30/3 My 398 Mk 33 P a9 63 D120
Mk 108/1 Mk 54 A-] 374 Mk J99/Q —— Sohid 89 683 D1i9
Mk 108/2 | Mk 64 | Al 8.74 | Mk w07/ - Sohd l 9631 D39
AAC - MK 41 Eapl-D 718 Mk 25 or 342 Mk 43 or 54 MU S or 3ty 6T H o
- Mk 8t | Ezpt-D 738 | Mk 25 or )42 Mk 43 or $4 Mk Sor3]  eTmo DO
- MKk 4] A-S 7.38 Mk 142 Mk $2/3 or S4| Mk J1/2 ] g7t 4 DY
Mk 121 Mk 6l Eapi-D 7.8 Mk 342 Mk 398 Mk 33 . 6731 DI
RAP Mk 38 ME TR | Al 1.74 | MSisAl Mk $2/0 - | 0200 | Ot
oM - My 42 Expl-O 2.14 - -— Mk b } sove ' DIz

L]
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Figure 3-47. S-Inch, S4-Caliber High Expiosive Projecule

3-30.1.1.1. High Exsicuve, Conwolled Vanable Time (HE-
CYT). This projecuie 18 avaiable wath either a high-
fragmentaton steel body (D346) or a conventional low-
fragmentauon stes! body (D3SO or D295). The high-
fragmentation body projectile was designed primarily for
use against personnel and light surface targets. The
HE.-CVYT can be used in the antiaircralt role in an
emergency; however, the reliability 1s lower than VT ot
IR fuzed projecules in this mode. The nose of the projec-
tile body is threaded internally and firted with a conven-
tional, vanabie-iime radio-{requercy proximity and aux-
iiary detonating fuze The fuze is separated from the
Composition A-3 explosive load by a caviry liner to per-
mut fuze replaczment without remote equipment. The base
of the projecule is enther plugged or solid.

3-30.1.12. Hich Explomve. Pont Detonating (HE-PD).
This projecule 18 ziso avadabie wiwtn ewner 2 fugh-
fragmentagon steel body (D343) or the conventonal (ow-
fragmentauon steel body (D330). The nose of the projectie
body is threaded wtemnally for an auxaliary detonanng fuze
adapter whuch s fitted with a powmntdetonaung and
auxijiarydetonanng fuze, with or without a cawvity liner,
The low-{ragmentaton steel body wath 2 Compoution A-3
expiouve doaded projecule was desgned for use against sur-
face targets vulnerable to an impact burst. The hugh-
fragmentauon projecule 13 explosive loaded with PSXN-
106. The base of the projecile s either plugged or solid.

3-30.1.13. High Expiosive. Mechanical Time/Point Deto-
naung (HE-MT/PD). Thus fugn-ragmentagon projecties
(D320) or low-iragmentanion projectle (D338) 1s fitted
with 2 nose fuze that has the capabuity of functioning in
erther 1 mechanical ume or 3 pownt detonaung mode. The
pomnt detonaung mode acts as a backup mode if the fuze
impacts before the preset ame has elapsed. The body 1s
flled wnth etther PBXN-106 (D340) or Composiucn A-3
(D338). The base of both types are solid.

3-30.1.1.4. High cxpleuive, [nfrared (HER). This low-
fragmencation, Composition A-3, explosive loaded projec-
tue (D327) or the tugn-fragmentation, PBXN-106. explouve
loaded projectde (D342) s designed exclusively for use

SWO30-AA-MMO-QI0 FIRST REV

agunst “hot” airborne targen. The ncse of the projectile
body is threaded internally and fitted wath a vanabie-ume,
infrared proximity fuze which has an integral ADF.-A point
detonauong feature is aiso iacorporated into the nose fuze
in the event the target is missed. The fuze is separated from
the explodive load to pemmit fuze replacement without
remote equipment. The base of the projeczle is either
plugged or solid.

3-30.1.1.5. High Exvlosive, Variable Time (HE.VT), This
low-fragmentigon steel body projecnie (figure 3-46) is
designed for use agnst targets that are vuineranle to ar-
burst. The nose of the projectle body 1s threaded internally
and fitted wnth a variabie-time, radio-frequency proxumiry
fuze, which s supplemented by 2 booster. A selfdestruct
capability is incorporated into the nose fuze of projecuies
D316 and D331. Beginning in the mid 1970s, the seif-
destuct feature was deterrmuned to be no longer requured
for modemn warfare tacdcs and will eventually be phased
out. The seifdestruct feature s omitted (n projeczies D317
and D332. The ncse fuze is separated from the Composi-
don A-3 expiosive load by a canry liner to permut fuze
replacement withcut remote equipment. The Base of the
projectile is either plugged or solid.

3.30.1 2. High Fragmentadon (HI.FRAG).

WARNING

HI-FRAG projectiles dropped less than § fest
shall be examined carefully for joint separa-
tion and damaged rotating banas. Projeciiles
dropped more than § fees shall e disposed of
in accordancs with OP 5. Accidental drep of
a projectile often results 1a widening of ths
mid-body joint betweerT the forward and art
projectiie halves. If a projecuile 1s found wita
a joint opening exce=ding /16 inch (the
thickness of a U.S. penny), the round shoulc
be set aside for return to an amnmunitiQn ac-
tivity. Accidental drop of a projectile may
resull in a cracked or brokea rorating band.
These projecuiles warrant close band inscesz-
uon. [f a cracked or broken rotaung band 1s
found, the round should be set aside for return
t0 an ammunuon awvity

The HE-CVT Mk 81, HE-PD Mk 33. the HE-MT.'PD Mk
82. and the HE-[R Mk 84 HI-FRAG projectiles (figure
3-48) are general purpose rounds. designed for a mulutude
of tasks including antiaircraft tire. shore bombardment,
and use against unarmored or lightly armored ships and
vehicles. These projecuies combine high lethality, extenced
range, tghter dispersion, and greater fresdom from
disastrous premature firings. Each projectile consisis of

333
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Figure 3.51. §-lnch, S4-Caliber Rockst Asnusted Projeczie

be flred with a carmidge having a l-inch-diarmerer by 2.5/8.
Inch-deep hols centersd in the front facs of the plug. Car-
mdges equpped with either cork or plasde plugs with holes
w1l normaily be supplied by 2 depot. The rocket moter is
1gaited wheg the gas pressure gegeratzd by the propeiling
charge propeilant flexes 1 beilevills spring whiich srikes a
percussion prnumer assembly, inytiating the pyrotechnic
deisy calumn. After 2 234econd delsy, the deiay column
bums the iguton charge, which igmites tha propeilant gan
in the rockst motor. When ths motor i3 igruted the igruter,
which i3 sealed (ato the motor case bass with 2 gas check
gasket, 13 blown out. The rocket asustance sxtends the pro-
jectile range by approxunately 6300 yards.

3.30.1.6. Common (COM). The COM projecale (figure
3.52) is deugped to penctrate approximately one-turd of
13 caliber of armor. Thus projecale has both a base plug and
a BDF. Once innude the target, the delayed-acaon base fuze
funcuons (o detonate the explosve filler. Prior to modern
gun fire conuwol system technology, vanous cciored spot.
tng dyes wers used to identfy finng accuracy. Dyes are no
longer required, and issues may or may not have dyes
inciuded. The projecule, which is made of forged steel, is
loaded wath 2.14 pounds of Exploave D.

GAS CHECX gqrating PRCJECTILE 8COY
¢ _HOQD WINDSHIELD

SPOTTING DYE

) N
BAsE pLUG PASE FUZE glnsTER CHARGE

Figure 3-52. 5-lnch, 54-Calber Common Projectile

3-30.1.7. Wumwnaung (ILLUM). The [LLUM projecule
(figure 3-53) s designed to deploy 1 parachute-suspended
pyrotechnic candle for targer Uliminauon. The projecule
dluminaung load and 2 small black powder explouve charge
ue sealec wittun the mechanical ume fuzed projectie by a

SRU3C-AA-MMOQI0 FIRST REY

BLACK ACWOER
EXPELLING CHARGE
ACTATING BANCS |

SHEAR PIN
/ ADAPTER

N -r'wnsf PN P m’ ACF :
BASE PLUG ARACHUTE TIME FUZE
ILLUMINANT ASSEMBLY
Figure 3-53. S.lnck, §4-Caier Qlummanng Prejecizle

base piate. When the MTFs 1nd e ADFs funcuen, the
ADF |gnites the black powds: whuch sxpels the projecuie
Qluminating load. The illumricng compontica 18 3 pow-
dered magnenum muxed with m axdizer whsch buras fcr
approxumately 50 secoads with 2 candlepower of 600,000
lurnens.

3.30.1.8. Whits Phosphorus (%P) (Smoke). The inteaded
use of the WP projecule (tigurs 3-34) s (o provide spotzag,
intipersonne} screening, and limited :ncendiary effeczs. [t
may be used with a2 PDF (D314) or with an MTF (D313).
When the fuze funcdons, it ses off de expeiling charge
which ignites the delay slemeat and {oress the camister (Mk
14) from the rear of the projeczle. The burster tube of tie
canister detonates and disperses a2 cloud of white phos-
phorus approximately 50 yaret in diameter and lasts 7
minutes in sull air. The tendezcy of wiure phesphorus to
break into very mmall piecss t2at bum rapidly and tts low
melting pownt led to coaung wiute phosphorus with syn-
thetc rubber. This coated zroduct s called plasumeized
whute phosghorus (PWP).

NQTZ

Both WP and PWP czn e exunguisned by
immersion in water. To prevent rmiguuoen ater
drying, copper sulfate c2a ce used.

CELAY ELEMENT

ROTATING BANDS NQSE FUZE

I
l/\ R:ROJECTILE 8Qcy | CANISTEA [
} eI - AUAFPTER /
| "
L3 ‘ s \ > a
\ BURSTEA TUBE WP £ILLER gLACX PCWOE?
BASE PLUG N TUB E-S EXPE LLING CHARGE

Figure 3-34. S-Inch, S4Cakiber White Phospnorus
Projecule



of black powder. Ignition of the expeillng charge by the
fuze discharges a payicad of foil surips which reflecis the
radar beams. The userul lifedme of 1 chaff cloud is gener.
aly 10 munutes, provided that: (3) the cloud atuns maxi.
mum aze 15 seconds after the chaff ls dispensed it 3
selecied fuze tme, (b) the fall rats factar is 2 feet per sec.
ond, and (c) the wind turbuiencs is at a minimum,

3-30.1.12. Blind Loaded. Plugged (BL.P). Vanous conven-
tuonal projecule bodies are filled with imert material to
bring them withun the weight tolerance of the service pro-
jecile. The hugh fragmentation body is [caded with beakers
filed with wert matenial. Noses are firted with dwrmmy
nose plugs. Bases are either plugged or solid, as applicable.

3-30.1.13. Dummy. The conventional projecule dodies are
filled with inert matenal tc bring them withun the weight
tolerance of the semce projecties. Before filling the pro-
jectile bodles, the rotaung bands of the projecules are
machined so that projectule surfaces are flush. Either 2

SWO30-AA-MMO-010 FIRST REV

dummy nose piug or an inert MTF Mk 342 Mod | is used
for the nosa tuze. Bases are plugged or solid, as appliczbie.

3-302. Propelling Charge. The propeiling charge is that
ccmponent of ths complete round that provides the force
to propel the projecals from ths gun to the target. Assem.
bly of the propeiling charge in a ungle, ngd protecave case
inczases the ease wnd rapdity of loading and reduces the
danger of flare-backs. Also, case-loided ammunidon pre-
venis the escape of gases toward the breech of the gun. The
case expands from the heat and pressure of the exploding
propellant and forms a ught seal agamnst the gun barrel
ckamber. Table 3-10 is 2 lisdng of variagons that are avaul.
abe, either through material change, means of manufictur-
ing, method of assembly, or spewalized applicaton.

3302.1. Full or Reduced Charre. The propeiling charge,
full or reduced (figure 3-58), conasts of 2 brass or steel car-
tndge case of a straignt taper deugn. The propeiling charge
is assembled wath Primer Mk 153 or Mk 45 (elecine) and
loaded with 17.5 (SPD) or 20.0 (SPCF) pounds of smoke-
less powder (propeilant) in the full servicz charge and

Table 3-10. S-Iach, S4Caliber Propelling Charge Data

Propeilant
Type Canmie Proe c;‘;":;" DODIC
Type Waght (b}

Full <yarge, Mk 7 Brass or Mk 43 Elecine SPD i7.5 Mk 9 Corx Dio4
nonflashiess Mk 9 Sceed

Full charge, Mk 7 Brass or Mk 43 Elszinic SPDF 7.5 Mk 9 Corx D30s
flashiess Mk 9 Stee!

Full charge. | Mk 9 Siext Mk 43 Elsine SPCF na Mk 9 Cork D124
umversal

Fuil charge. Mk 9 Steet Mk 43 Elsctne SPCF . 200 Mk 12 Polyuretnane | D326
usuversal \

Reduced charge. Mk 9 Steet Mk 5] Eiecine SPOF 6.2 MMy 9 Cork D297
lashiess

Cieanng charge Mk 9 Steel Modufied Yk 48/2 Elzcine SPC¥F 10.0 Elastomernic or D296

Cuned Palvursinane
Dummy cnarges Brass or Steef — - - Bronze or Sice! |' D303
Teat canndge Mk 5 Brass Modifed Mk 1S Loex - - _ | DWW
Speciat Charges
Full charge, Mk 9 Steet MKk 45 Elecine M28 0o Mk § Cork [ D300
Nashiess
Unserviceanie-NAR-15.73

Full charge, Mk 6 Brass Mk 13 Comomnanon SPD 17.5 Mk 3 or Mk & Cork | D309
nonflasniess
Full charge, Mk 6 Brass Mk 11 Combinauon SPOF 17 ¢ Mk ) or Mk § Curk D10
Nashiess .

(¥))
i

Ao}
0
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DIVE BRIEF

1. Diving Conditions

____ Water Temperature

Weather for the Day
Current

____Visibility in Water

Reccmpression Chamber Status

____ Scheduled Water Traffic

Expected Depth of Dive
Dive Profile
Underwater Hazards (entanglement, bottom debris, etc.)

2. Diving Operations

Purpcse of Dive

Progress Update

Progress Expected Today
Dive Team Assignments
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. (SEl) 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 (UXOQO) 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. |t 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 WWII 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 P|, which
uses the same detection principle 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 AOCs.

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
overiapping coverage in the anticipated limited visibility.

Standard U. S. Navy underwater UXO reconnaissance procedures will be followed using
EODBS60A-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 SEI Site PM for this project, Mr. Lee Dickson, will 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 puli
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 unioading 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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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 lcaded 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:
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.
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

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

© 1997 Safe Environment, Inc.
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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

SEl 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 - All divers will 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

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
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
o Total dive support time = 465 hours
¢ Total equipment/logistics time = 98 hours

Safe Environment, Inc.
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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 preferred method of QC check for this area. The jackstay method was
used as the preferred method of QC check for AOC 502.
e AOC 500 - QC of “T” Pier U/W Search
Wednesday, 29 April 1998
Executed circle search of “T” pier U/W search.
Measured 50’ from beginning of pier and 60’ out in the water for center of circle search.
Circled at 6’, 12', 18’, 24’ and 30’ radii.
Results: Found piece of net but no metals.
e 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 10’ 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. 3
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OFFICER IN CHARGE OF CONSTRUCTION
BUILDING 30, NAVAL BASE

CHARLESTON, SOUTH CAROLINA

SPECIFICATION FOR: UNEXPLODED ORDINANCE (UXO) SEARCH, EXCAVATE,
& DISPOSAL

1. INTRODUCTION: NAVBASE 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 (RCRA) Facility Investigation (RFI) Zone J dated June 9, 1995 provided by Ensafe/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 T 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 contarminated 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 ina
medical surveillance program, per 29 CFR 1910.120(f).

2. AOC 502: The scope of work for Area of Concern (AOC) 502 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 502 consist of three 5 inch shells, which were
dropped in September 1944. AOC 502 1s 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
amrmunition 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. CURRENT CONDITIONS: The waterborne UXOs (AOCs 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 OBIECTIVE: 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 of an 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 AOC. The Jack Stay method is proposed because it
provides excellent search coverage in waters with poor visibility and it permits 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 perform minor dredging
operations and/or physical removal of soil to determine 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 with the ends removed to
facilitate excavation of the site. Anomalies will only be excavated to the point that permits
positive identification. In the case of UXO, excavations will be expanded to permit 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
perform disposal actions with standard operating procedures.
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Appendix B

Photographs



Dive Siation Preparation
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— Crew en route to job site



Preparing to dive

Entering the waler
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Divers en route to search area

Diver on waler surface’ in search area
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Divers entering boat after concluding search

Crew raturning from job site
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Search Grid Summary



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

Monday, 20 April 1998

0 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, "D" 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 & silt 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 Mud & 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.

4860 Mud & silt bottom.

470 Pc of flexible hose. Mud & silt bottom
480 Mud silt bottom.

490 Crumpled soda can. Mud & silt bottom.
500 Small pc metal. 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

Frid

300
290
280
270
260
250
240
230
220

ay, 24 April 1998.

First lane. Mud & silt.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.

Monday, 27 April 1998

210
200
190
180
170
160
150
140
130
120

Mud & silt bottom.
3 bottle caps. Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.
Mud & silt bottom.

Tuesday, 28 April 1998

110
100
90
80
70
60
50
40
30
20
10
00
00

Mud & silt bottom.
Mud & silt bottom.
Old broken piling. Mud & silt bottom.
Old broken piling. Mud & silt bottom.
Short piece of cable. Mud & silt bottom.
Small can. Mud 7 silt bottom.
Small piece of sheet metal & welding rods.
Welding rods & 10' piece of pipe. Mud & silt bottom.
Welding rods & pc sheet metal. Steep drop from dredging operations.
Welding rods & broken piling.
Welding rods, can, pieces of angle iron & pipe.
Cans, welding rods, pieces of angle iron & pipe, broken piling.
End of AOC 500 search area.
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Site Logs
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