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a. Introduction: 

Dry Dock 4 is located in grid D-10 of the Charleston Naval Shipyard map 
(Figure 9 of Vol. It A.) and was constructed in 1943. Dry Dock 4 is identified as 
structure 304. 

(1) Description: 

Structure 304 is rectangular, 351 feet long by 90 feet wide by 30 feet 
deep and is oriented east into the Cooper River. Dry Dock 4 is 
constructed of reinforced poured concrete with its caisson consisting of 
two wooden gates reinforced with metal beams. 

(2) Brief History: 

(a) Use: This structure was constructed as part of the U.S. Naval 
shore establishment expansion programs implemented prior to 
and during World War II. In 1942 the, the shipyard became 
responsible for the annual production of vessels intended to 
support the Destroyer Escort Program. 

Aftenvards this structure was used in the 1960s and early 1970s 
for the maintenance of the shipyard's radioactive repair barges. 
These barges continued to be used as radioactive repair facilities 
throughout these maintenance periods. During the mid 1960s 
this dry dock was used to transfer resin to shipping containers in 
support of reactor plant decontamination operations. After these 
barges were taken out of service they were placed in long term 
storage in this Dry Dock as well as Dry Dock 3. 

(b) Radiological History: Areas in this dry dock have been 
controlled as radiation areas and radioactive material storage 
areas. Temporary radioactive material storage areas were 
established for long term storage of various radioactive repair 
barges. Radioactive material was regularly transported in and 
out of this dry dock and was stored in temporary areas along the 
sides. 

In 1966 and 1967 several major spills of resin occurred in this 
dry dock contaminating areas of the dry dock floor. 
Contamination levels detected on the dry dock floor were 
hundreds of thousands of ppCi/1 00cm2. These areas were 
decontaminated and released from radiological controls. 
Contamination levels were otherwise maintained at levels less 
than 450 ppCi/1 00cm2. 

(3) Survey Requirements: 
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Dry Dock surveys. 

b. Discussion: 

Areas of the dry dock floor, walls, and caisson with a low potential for 
contamination were divided into approximately 20' by 20' grid sections. Each 
20' by 20' grid contained two 3' by 3' subsections which were placed in the 
areas of highest potential for contamination. Each 3' by 3' subsection was 
surveyed using the IM-2471PD and the IM-253lPD (HV-PHA). Then a 
minimum of 50% of the 3' by 3' grid sections were surveyed using the IM- 
253/PD(HV-2 GROSS). Solid material samples were taken from each 3' by 3' 
grid which resulted in greater than 450 ppCi/20cm2 with an IM-247lPD or 
greater than twice background with the IM-253lPD. 

Areas of this dry dock which were known storage areas for portable effluent 
tanks or other radioactive material, known spill areas, or areas below 
contaminated discharges when barges have been docked were divided into 
approximately 5' by 5' grid sections. Each 5' by 5' grid was surveyed using the 
1M-247lPD and the IM-253/PD (HV-1 PHA). Then a minimum of 25% of the 5' 
by 5' grids were surveyed using the IM-253/PD(HV-2 GROSS). Additionally, 
solid material samples were taken from each 5' by 5' grid. 

Areas adjacent to the dry dock were categorized as ships berthing areas. 
These areas were divided into approximately 10' by 10' grid sections. Each 
grid contains two 3' by 3' subsections which were located in the area of 
highest potential for contamination. One 3' by 3' subsection was surveyed 
using the IM-247/PD and the other using the IM-253lPD (HV-1 PHA). 
Additionally, solid material samples were taken from a minimum of 50% of the 
10' by 10' grids and each 3' by 3' subsection that resulted in greater than 450 
ppCi/20~m2 using the IM-247/PD or greater than twice the background using 
the IM-253/PD. 

The adjacent area on the south side of this dry dock was used extensively as a 
radioactive material storage area and its survey and release is addressed in 
Volume II. 

The dry dock floors, walls, caissons, and adjacent areas consisted of 
asphalt'gravel, wood, metal, and multiple pours of concrete. Thus due to 
variations in the natural radioactivity among these materials, a number of 
different background levels exist in these locations. The IM-247lPD and IM- 
253fPD (HV-1 PHA and HV-2 GROSS) backgrounds used for varying concrete 
pours were 40, 200,4000; 40,400, 1 0000; and 40, 100,2000 counts per 
minute. These radiation levels were based upon backgrounds obtained from 
the Pier X parking area, Building 220 west parking area, and Pier U 
respectively. The IM-247/PD and IM-253lPD (HV-1 PHA and HV-2 GROSS) 
background used for the asphaIt pours were 40, 250, 6500 counts per minute. 
These radiation levels were based upon background levels obtained from the 
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asphaltlgravel of Pier U. The IM-247lPD and IM-253lPD (HV-1 PHA and HV-2 
GROSS) background used for the wooden areas were 40, 250, 6500 counts 
per minute. These radiation levels were based upon background levels 
obtained from the wooden structures of Building 1146. The 1M-2471PD and IM- 
253fPD (HV-1 PHA and HV-2 GROSS) background used for the metal 
structures were 40, 200, 4000 counts per minute. These radiation levels were 
based upon background levels obtained from the metal structures of Building 
1 874. 

Dry Dock 4 was divided into 1426 various grids. Each grid and subsection was 
identified with a unique designation. 

Solid material samples were taken for analysis from 11 72 locations. Each solid 
sample was removed from the grid location indicating the area of highest 
potential. The following naturally occurring radionuclides were typical isotopes 
identified during analysis of solid material samples: lead 212 and lead 214. 

c. Summary: 

Surveys performed with the 1M-247lPD did not detect areas greater than 450 
CLpCi/20~m2. 

Surveys performed with the IM-253lPD (HV-1 PHA) detected 24 areas greater 
than or equal to twice background. 

Surveys performed with the IM-253lPD (HV-2 GROSS) detected 25 areas 
greater than or equal to twice background. 

Analysis performed on solid material samples with the multi-channel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
0.18 pCi/g to a high of 90.00 pCi1g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60 indicated one solid material sample exceeding 1 pCi/g at grid location 0 0 4  
FE-42. The extent of contamination was identified by taking additional solid 
material samples in the surrounding vicinity. Remediation consisted of the 
excavation of a 36" by 36" area to a depth of 112" using scabbting equipment. 
Following remediation, additional solid material samples taken from the 
remediated areas were less than 1 pCi/g specific Co-60; no traces of cobalt 60 
were identified. 
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North wall, vlewing northeast 
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g. During Photograph 

West end of drydock, facing east, 



Dock 4 

During Photograph 

CNSY NNPP FINAL REPORT 

South wall of drydock, facing east 
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h. After Photograph 

,3 
.4 

1 

I 
West wall of drydock, viewlng building 96. 
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Northeast comer of drydock, facing north 
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h. After Photograph 

Topdde of dryddc, facing north 
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5. Dry Dock 5 

a. Introduction: 

Dry Dock 5 is located in grid D-7 of the Charleston Naval Shipyard map (Figure 
10). Dry Dock 5 is north of Building 236, paralleling River Road, and opening 
to the Cooper River. Construction was completed on Dry Dock 5 in 1964. 

(1 ) Description: 

Dry Dock 5 is approximately 751' long by 140' wide by 43' deep. It is of 
concrete construction, and contains water collection troughs to control 
run off. The troughs drain into a pumping system that discharges to the 
Cooper River. Included are four sets of stairwells located on the north 
and south side walls. On the northwest wall is a 15' by 25' service 
elevator used for transporting personnel and oversize equipment in and 
out of the dry dock. The adjacent areas are included in an approximate 
40' perimeter area around Dry Dock 5. Along the north and south dry 
dock walls were service galleries which contained the temporary support 
service facilities. 

(2) Brief History: 

(a) Use: Dry Dock 5 was used for the overhaul and refueling of 
nuclear submarines. Submarine tenders were frequently dry 
docked for repair availabilities. This facility was also used for 
overhaul and repair of non-nuclear surface craft. 

(b) Radiological History: Radioactive material (RAM) storage 
areasfradiation areas were established in the dry dock and 
adjacent areas. Operations such as resin discharge, reactor 
vessel pump down, decontamination of ship's hull, 
connection1disconnection and use of radioactive liquid discharge 
piping and tanks were performed. 

Designated portions of the dry dock were established as 
radiologically controlled areas during dry docking of submarines 
and tenders. Loose surface contamination levels of tens of 
thousands of micromicrocuries per one hundred centimeters 
squared have been found on ship's hulls. Spills of radioactive 
liquid during repair operations resulted in loose surface 
contamination levels of several thousand micromicrocuries per 
one hundred centimeters squared on the dry dock floor. All spill 
areas were decontaminated to less than 450 ppCi/20cm2. 

(3) Survey Requirements: 

(a) Dry Dock survey. 
(b) Group 1 Survey. 
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b. Discussion: 

Areas of the dry dock floor, walls, adjacent areas, and caisson, which were 
areas with a low potential for contamination, were divided into approximately 20' 
by 20' grid sections. Each of these grids contained two 3' by 3' subsections 
which were placed in the areas of highest potential for contamination. Each 3' 
by 3' subsection was surveyed using the IM-247lPD and the IM-253lPD (HV-1 
PHA). A minimum of 50% of the 3' by 3' subsections were surveyed using the 
IM-253lPD (HV-2 GROSS). Additionally, a solid material sample was taken 
from each 20' by 20' floor grid. 

The areas of the dry dock which were known storage areas for portable effluent 
tanks, radioactive material storage, known spill areas, or areas underneath hull 
connections used for transfer of radioactive liquid from ships to portable effluent 
tanks were divided into approximately 5' by 5' grid sections. Each of these 
grids were surveyed using the IM-247lPD and IM-253lPD (HV-1 PHA). A 
minimum of 25% of the 5' by 5' grids were surveyed using the IM-253/PD (HV-2 
GROSS). Additionally, solid material samples were taken from each 5' by 5' 
grid. 

Areas adjacent to the dry dock were categorized as ship berthing areas. These 
areas were divided into approximately 10' by 10' grid sections and 5' by 5' grid 
sections which were used for RAM storage areas. Each 10' by 1 0' grid 
contains two 3' by 3' subsections which were located in the area of highest 
potential for contamination. One 3' by 3' subsection of each grid was surveyed 
using the IM-247/PD and the other subsection of each grid using the IM-2531PD 
(HV-1 PHA). Additionally, solid material samples were taken from a minimum 
of 50% of the 10' by 10' grids and each 3' by 3' subsection that indicated 
greater than 450 yp~i/20cm2 using the IM-247/PD or greater than twice 
background using the IM-253lPD. 

Individual backgrounds were used for Dry Dock 5 floor, walls, adjacent areas, 
and caisson. These structures consisted of metal, asphalt, and multiple pours 
of concrete. Due to variations in the natural radioactivity among the 
construction materials, a number of different background levels exist in these 
locations. The IM-247/PD, IM-253/PD (HV-1 PHA), and IM-253tPD (HV-2 
GROSS) backgrounds used for concrete pours in the dry dock floor were 40, 
200, 6,500 counts per minute and backgrounds used for concrete pours in the 
dry dock walls were 80, 450, 12,000 counts per minute. The floor and wall 
concrete background radiation levels were obtained from Building 664 and 
Building 81, respectively. The IM-247/PD, IM-253lPD (HV-1 PHA), and IM- 
253/PD (HV-2 GROSS) backgrounds of 40, 150, 6,500 counts per minute for 
metal structures found in the stairs, troughs, adjacent areas, dry dock floor, and 
elevator car were based on background radiation levels obtained from Building 
1 893. The IM-247/PD, IM-253/PD (HV-1 PHA), and IM-253lPD (HV-2 GROSS) 
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backgrounds of 80, 100, 12,000 counts per minute for the elevator car wall and 
caisson metal structures were based on background radiation levels obtained 
from the Orion dredge, moored at the naval base public works dredge support 
area. The IM-247/PD, IM-253lPD (HV-1 PHA) and IM-253lPD (HV-2 GROSS) 
backgrounds of 100, 400, 12,500 counts per minute for asphalt covering on the 
adjacent areas were based on background radiation levels obtained from the 
road near Building 1648. 

Dry Dock 5 was divided into a total of 4,511 grids. Each grid and subsection 
were identified with a unique designation. 

A total of 3,829 solid material samples were taken from Dry Dock 5 floor, walls 
adjacent areas, and caisson. Each solid material sample was removed from 
the grid location indicating the highest potential for contamination. Core 
samples of the metal elevator car floor indicated no Co-60 was present and that 
the higher background radiation levels were coming from the concrete of the 
elevator shaft surrounding the car. Sediment samples were taken from the dry 
dock sump. The following typical naturally occurring radionuclides were 
identified during isotopic analysis of solid material samples: lead 212, lead 21 4. 

Group 1 surveys were performed in the dry dock service galleries in 
accordance with localized survey instructions. Surveys using the IM-253/PD 
(HV-1 PHA and HV-2 GROSS) were performed in these areas. 

c. Summary: 

Surveys performed with the IM-247lPD did not detect areas greater than 
450ppCi/20cm2. 

Surveys performed with the IM-253iPD (HV-1 PHA) detected 1728 areas 
greater than or equal to twice background. 

Surveys performed with the IM-253/PD (HV-2 GROSS) detected 31 8 areas 
greater than or equal to twice background. 

Analysis performed with the multi-channel analyzer (MCA) on the sediment 
samples taken from the dry dock sump indicated that the cobalt 60 levels were 
less than 1 pCi/g. 

Analysis performed on solid material samples with the multichannel analyzer 
detected gross gamma equivalent cobalt 60 levets ranging from a low of less 
than 0.32 pCi/g to a high of 12.84 pCi/g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60 indicated that solid material samples were less than 1 pCilg from non-paint 
samples and less than 3 pCiig for paint samples. However, 10 floor samples 
and five adjacent area samples with traces of Co-60 greater than the minimum 
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detectable activity were identified. For each sample, the extent of the trace Co- 
60 radioactivity was identified by taking additional solid material samples in the 
surrounding vicinity. Due to the small effort involved, the shipyard remediated 
each area where Co-60 was identified. Remediation consisted of excavation of 
material in the identified areas to a depth of 1\2 " using scabbling equipment. 
Following remediation, additional solid material samples were taken in the areas 
and all were less than 1 pCilg specific Co-60. No traces of Co-60 were 
identified. 

Surveys and investigations performed in accordance with the Group 1 survey 
requirements did not detect any radionuclides other than those occurring due to 
natural radioactivity. 
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e. Locaiized Grid Map, Floor 
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CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. LocaIized Grid Map, Floor 

Sample Data 
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CNSY NNPP FINAL REPORT 
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Volume II., Section F CNSY NNPP FINAL REPORT 

5. DryOock5 

e. Localized Grid Map, Floor 

Sample Data - IM-247iPD Results bpCimkm7 
200 - IW2WPD (HV-1 PHA) Wg.1 
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<I - MCA Specific C&U Results [pCidgl 
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Sample Data 
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200 - rhrc2SPD (HV-1 PHA) Mg.1 
300 - I M 2 W O  (HV-1 PHA) Icpml 
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5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
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5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
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7300 - IM-2WPD (HV-2 GROSS1 t ~ \  
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cl - MCA Specific W60 Rswb bCL'gl 
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5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
4% - IW247lPD Results bpCG1km5 
200 - lhS253tPD (HV-1 PHAI Mg.1 
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5. Dry Dock 5 

e. Localized Grid Map, Floor 
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CNSY NNPP FINAL REPORT Volume I!., Section F 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
c 6 0  - lIM247IPD Results ~pC'MOcrn1 
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300 - IM25WD (HV-1 PHA) [cpm] 
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el - W A  Specfic k-6Q R ~ S U ~  (pclrg] 
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5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
<450 - IM247PO Results ~ C r l X ) c m ~  
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?OW - IM253iPD (HV-2 GROSS) @kg.] 
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Volume II., Section F CNSY NNPP FINAL REPORT 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
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73M - IM253PD (HV-2 GROSS) lcpml 
t.82 - MCA Gross Gamma Eq. C&O [pCilgl 

CI - MCA Specific C660 Resub [pCu'gl 
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CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
<W - lIM247iPD R W n 5  b)1Cd2mmZI 

200 - IM253iPD (HV-1 PHA) Ibkg 1 
331 - 1~2531PU (HV-r PHA) [wmj 

7000 - IMZUIPD (HV-2 GROSS) bkg.1 
7m - 1w253/W (HV-2 GROSS) lcpml 
1.82 - MCA Gruss Gamma Eq. CbSI IpCi/gI 

<I - MCA Specik CoGO Rewb W V g ]  
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CNSY NNPP FINAL REPORT Volume I!., Section F 

5. Dry Dock 5 

e. Localized Grid Map. floor 

<450 
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2;;; zoo 
0.51 ' 2 5  

Sample Data 
~ 4 5 0  - IM247PD Results CpC'MOcml 
200 - l W 2 W D  (HV-I PHAI Dkg.1 
300 - I W 2 W D  (HV-1 PHA) kpml 
7W0 - IM-2WPD (HV-2 GROSS1 Mg.1 
7300 - IM253iPD (HV-2 GROSS) lcpml 
7 . 8 2  - MCA Gross Gamma EQ. C W  Wllgl  

<l - MCA Specifr C O W  Pesuhs LDCdgI 



V
olum

e II., S
ectio

n
 F

 
C

N
S

Y
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

5. 
D

ry D
o

ck 5 

e. 
L

o
calized

 G
rid

 M
aps, F

lo
o

r 

S
am

ple D
ata 

<
450 - IM

247iP
0 R

e
w

b
 b

C
IR

O
sm

1 
200 - IM

2531P
D

 IH
V

~
' PH

A
) 1bko.l 

m
a - IW

W
D

 
~

n
v

-I PH
A

) [c
p

ij 
70W

 - IM
2

5
Y

P
D

 (H
V

-2 G
R

O
S

S
) @

kg.] 
7

3
W

 - IM
2

5
Y

P
D

 (H
V

-2 G
R

O
S

S
) [cpm

l 
1 .a2 - M

C
A

 G
im

s G
am

m
a E

q C
m

 lpC
ligl 

e
l - M

C
A

 S
p

e
tfi~

c
D

M
I Results 

[pC
llgl 



CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

<4$0 
ZOO 
150 (450 
;385: g: 
< I  - 

Sample Data 
c 450 - IM2471PD Resuk h p C ' i ' ]  

2W - IM253lPD (HV-Y PHA) (bkg.1 
300 - IM-2-D (HV-1 ?HA) [cpml 
7000 - lW2WPD (HV-2 GROSS) lbkg.1 
73m - I M Z W D  (HV-2 GROSS) [cpml 
1 82 - MCA Gross Gamma Eq. C M  IpCirgl 

<I - MCA Specific Co60 Resub lpCligl 
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Volume II., Section F CNSY NNPP FINAL REPORT 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
~ 4 5 0  - lM247PD ~esuhs (rr,Cil2Ocrnl 
200 - IM253IPO (HV-1 PHY Wg.1 
m - I M Z ~ ~  cnv-I PHA) [cpm] 

7000 - 1M2WPO (HV-2 GROSS) bkg.1 
73~1- 1 w 2 w O  (HV-2 GROSS) [cpml 
1.82 - MCA Gmss Gamma Eq. W ipCi/gI 
cl - MCA Spec~ic Cc-W FlesuW W d g j  
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CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Map, Floor 

Sample Data 
<a50 - IM-247/PD Results [~flJ20onl] 
2M1- IM-2WD (HV-1 PHA) (MpSJ 
3W - 1M-25WD (HV-1 PHA) [cpm] 

7000 - IM-253IPD (HV-2 GROSS) IblaJ.1 
73aa - tM-X31PD (HV-2 GROSS) [cpm] 
1.82 - MCA Grass Gamma Eq. M lpCilgl 
a - MCA Spaifit ' 3 4 3  R m l t ~  F d g l  



CNSY NNPP FINAL REPORT Volume il., Section F 

5. Dry Dock 5 

e. Localized Grid Map, Troughs 

Note: 
The data sham for gach Imugh grid 
applies lo the total surface area of the 
f ! a r  and both walls of the bough. 

Sample Data 
~ 4 5 0  - 1 ~ 2 4 7 1 ~ 0  R ~ S U ~  [ ~ l p C i i k m l  

- l M 2 W O  (Hi'-1 PHAI tbkg.1 
300 - 1 M 2 W O  (HV-1 PHAJ icpml 

7000 - IM-2SWD (HV-2 GROSS) W9.I 
7300 - IM2531PD (HV-2 GROSS) Icpml 
1.82 - MCA Gmss Gamma Eq. M lpcdgl 
<I - MCA Speeifie Co-60 Resuks [pCJgI 



CNSY NNPP FINAL REPORT Volume tl., Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The &la shown Eor each tmugh grd 
applies to the total surface area ol the 
W and M walls of the trough. 

Sample Data 
< 450 - IM247PO Resub [)r)rCl/ZXm) 

200 - 1 ~ 2 ~ 0  (nv-i PHAJ wg.1 
3~ - lM2531PD (HV-1 PHAJ [cpm] 

7oao - IM253lPD (HV-2 GROSS) Mg.1 
7200 - IM253iPD (HV-2 GROSS) [cpml 
1.82 - MCA Gross Gamma Eq. C& WVgl 

~1 - MCA Speci6C C&O Resub bCi/gl 



CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The data shown fc? each trough grld 
@re$ to the total surface area of the 
floor ard born w a ~ ~ s  or the trwgh. 

Sample Data 
~ 4 5 0  - 1M-247iPD Resum ~ ~ C ~ O c m f l  
XKI - l W 2 W D  {HV-1 PHA) [bkg.l 
W - l W 2 W D  {HV-1 FHA) [cpmj 

7000 - IM2531PO (HV-2 GROSS) Wg.1 
7300 - IM253'PD [HV-2 GROSS1 Lcpm] 
I.&? - MCA G w  Gamma Eq. C m  (pCdgl 

- MCA Spedt  Co+3 Resub [pCJgl 



CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The data shm fm each trough grid 
awlier ID the total sud- area of the 
11& and boih wid15 of the trough. 

200 
750 

<450 
200 
700 

1.66 
< 1 
<450 
zoo 
750 
6500 
20000 
7.89 

<450 
200 
750 

1.38 

<450 
200 

1.80 
c 1 
<450 
200 
BOO 
6500 
25000 
1.22 

Sample Data 
<4SO - IM247lPD Resuns bpCdX&I 
2m - IPA~SYPD ~nv-7 PHA) wg.1 
3W - IM25YPD (HV-3 ?HA1 [cpml - I W 2 W 0  (HV-2 GROSS) Bk9.l 
7300 - lW2531PD (HV-2 GROSS) lepml 
1 .@ - MCA Gross Gamma Eq. Cc-60 bCt'g1 

<I - MCA Spec& GAO Resub bC'i/gl 



Volume II., Section F CNSY NNPP FINAL REPORT 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The data shorm for each trough grd 
applm to the torsi surface area of the 
b r a n d  born walls of lhe trwgh. 

S m p k  ~4.50 - IM247PD Data R e u b  bCi/20cm?] 
200 - IM2WPO (HV-1 PHA) MQ.] 
300 - lM-2WPD (HV-1 PHA) ICWJ 

7000 - IW25JIPO (HV-2 GROSS1 Ibkg.1 
7300 - I W W P D  (HV-2 GROSS1 kVm1 
1 .m - M C A  Gmor Gamma Eq. C- [pCigl 

ST - M A  Speak CodO k u f &  



Volume It., Section F CNSY NNPP FINAL REPORT 

5. Dry Dock5 

e. Localized Grid Maps, Troughs 

Note: 
The data shown far each trough grid 
applies la !he low surtace area of the 
(loor and walls of the trargh. 

Sample Data 
c450 - lM2471PO Results hlrCd2h' l  

Xwl - tW253IPO (HV-1 PHAI Ibkg.1 
300 - IW2531PD [HV-I PHA) I c ~ ]  
70W - IM-2WD (HV-2 GROSS) Bkg.1 
7300 - IM-2-D (HV-2 GROSS1 Icpml 
i .82 - MCA Gmss Gamma Eq. CoaO LpCdgI 

<1 - MCA Specific C660 Rewits W i g ]  



CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Sample Data 
4451) - IM247/PD RSUWS bCIMaCm? 
200 - fk+253/PD (Hv-I PnA) mg.1 
300 - lW253/PD [HV-1 PHA) [ C v l  

70W - lhS2WD (HV-2 GROSS) NO.] 
73DO - l W 2 W D  IHV-2 GROSS) IcpmJ 
1.82 - MCA Gross -ma Eq. CodO $Cdd 

<I - MCA Specific Gb6D Resuk. Wllgl 



Volume It., Section F CNSY NNPP FINAL REPORT 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The date shown f u  each mugh gria 
apPlieS to the mlal surface area of the 
flwr and bdh w a ~ s  of the ~ r w g h .  

Sample Data 
4 5 0  - [M24?/PD Resub [IrlrCMCm?l 

- I W 2 W  (HV-I PHA) Ibkg.1 
3% - IM253iPD (HV.1 PHA) Lcpml 

7 m  - IM25WD (HV-2 GROSS) Ibkg.1 
7300 - I M 2 W D  (HV-2 GROSS) kpm) 
1 .&2 - MCA Gross Gamma Eq. C 4  bCilgl 
<i - M A  S- Cb60 Rewb IPCiigI 



CNSY NNPP FINAL REPORT Volume II.,  Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The data shown for each trough gnd 
applies to the tom sulfaw area of the 
flbor and bolh walls of the trough 

Sample Oata 
c4.W - lniS247lPD Result5 [IrlrWZb? 

200 - IM253/PO (HV-1 PHA) BQ.1 
300 - IM2531PD (HV-1 PHA) 1cPmI 

70~33 - IM253iPD (HV-2 GROSS) Ibkg.1 
7300 - IM253PD (HV-2 GROSS) kpml 
1 .a2 - MCA Gross Gamma Eq. CC-60 PCdd 
cl - MCA SpsClfic CfASi Rewm bcdgl 



Volume II., Section F CNSY NNPP FlNAL REPORT 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
me data shown lor each trough grid 
applies ta the total surfax area ol the 
floor and both walls of the trough. 

Sample Data 
~ 4 5 0  - IM247IPD Resuks ~ J I C U ~ O C ~ ~  
2a, - IW53lPD {HV-1 PHA) Pkg.1 
300 - IM-2WPD (HV-1 PHA) [cpm] 

7000 - I W 5 Y P D  (HV-2 GROSS) P g . 1  
7300 - 1~253rPo (HV-2 GROSS) Icpml 
r .82 - MCA Glms Gamma Eq. C- IpCilg] 

2 1  - MCA Specific Co-60 Results bCQl 



CNSY NNPP FINAL REPORT Volume I!., Section F 

5. Dry Dock 5 

e. Localized Grid Maps, Troughs 

Note: 
The data shown for each trough grid 
m i e s  10 me (oQI surlxe area oi the 
floor and both waJls of the trough. 

Sample Data 
4450 - IM247PO Resub h C i l 2 0 c d  

I M Z W D  (HV-1 PHA) [bkg.] 
306 - lW2WPD (HV-1 PHA) kpm] 
7000 - IM253iPD (HV-2 GROSS) Wg.1 
7300 - lM253lPD (HV-2 GROSS) [~pml 
1.m - MCA Gross Gamma Eq. CoM) IpCVgI 

ci - MCA Specific C&Sl Results Wdgl 
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5. Dry Dock5 

e. Localized Grid Maps, East Wall and Caisson 
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5. Dry Dock 5 

e. Localized Grid Maps, South Wall 

Sample Data 
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5. Dry Dock 5 

e. Localized Grid Map, Adjacent Areas 

Sample Data 
co50 - IM2471PD Results bpCimkmq 

206 - W 2 W D  (HV-1 FHA) 1Mrg.J 
300 - IM253PD (HV-1 PHA) icpml 

7000 - lw2WD (HV-2 GROSS) Wg.1 
7300 - IM253/PD (HV-2 GROSS) lmm1 
I .82 - MCA Grws Gamma Eq. Co-60 Wdgl 
cl - MCA SpeCiliC C660 hW11l Wdgi 



V
o

lu
m

e II., S
ectio

n
 F

 
C

N
S

Y
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 
C

N
S

Y
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

5. 
D

ry D
ock 5

 

e. 
L

o
calized

 G
rid

 M
aps, S

tairs 

N
O

R
T

H
W

E
ST

 
ST

A
IR

S 

*
A

 
N

O
R

T
H

E
A

ST
 

ST
A

IR
S 

SO
U

T
H

W
E

ST
 

S
T

A
IR

S
 

.
A

 
SO

U
T

H
E

A
ST

 
ST

A
IR

S 

S
am

ple D
ata 

<
4
5
0
 - IM

247iP
D

 R
esu

b
 

LupC
Q

C
cm

l 
200 - IM

2
U

IP
D

 (H
V

-l P
H

A
) 

'bkg.1 
3
0
0
 - IM

2
W

D
 (H

V
-1 P

H
A

I 
cpm

l 
IW

O
 - IM

2Y
IP

D
 (H

V
-2 G

R
O

S
S

1 ibLg I 
7300 - IM

2
W

D
 (H

V
-2 G

R
O

S
S

) 
[q

m
l 

i
 82 - M

C
A

 G
rm

s G
am

m
a E

q C
W

a
 [p

C
~ig

i 
cl 

- M
C

A
 S

w
cfc C

W
a

 R
esu

lts 
lP

C
llgl 



DD 5 Looking West 



CNSY NNPP FINAL REPORT Volume II., Section F 

5. Dry Dad< 5 

f. M o r  Photographs 

DD 5 Looking East 



Volunw H., SaMo~l F ONSY NNPP FINAL 



CNSY NNPP FINAL REPORT 





, . 5. Dry Dock5 . , 

.,:>z 
:t.~ 

' . a ,  

$ .$ 

3 
~- 





CNSY NNPP FINAL REPORT Volume II., Section F 

5. DryDock5 

h. A m  Photographs 

DD 5 Adjacent Area Looking East 
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6. ARDM 3 

a. Introduction: 

Auxiliary Repair Dry Dock Medium (ARDM) is a floating dry dock consisting of a 
dry dock basin and companion ways that are used for offices, storage areas, 
work areas and machinery rooms. 

(1 ) Description: 

The ARDM 3 is approximately 550' long by 85' wide constructed and is 
constructed of welded steel plates that have been painted. The dry 
dock basin is approximately 450' long by 60' wide and 40' deep with the 
floor layered with concrete. 

(2) Brief History: 

(a) Use: ARDM 3 was used to dry dock naval vessels which were 
scheduled for repairs or maintenance. 

(b) Radiological History: The ARDM 3 basin area was controlled 
as a Radiologically Controlled Area (RCA) when nuclear powered 
ships entered for availability. The basin, as well as other areas 
within the ARDM, may have been controlled as Controlled 
Surface Contamination Areas (CSCAs), radiation areas and 
radioactive material storage areas. Radioactive material was 
regularly transported on and off of this vessel. 

Although loose surface contamination greater than ten thousand 
ppCi/100cm2 has been found on the hulls of ships docked in the 
ARDM, there is no history of radiological spills in the ARDM 
itself. Loose surface contamination levels were maintained less 
than 450 ppCiI1 OOcmZ. 

(3) Survey Requirements: 

Group 2, Group 3, Nuclear Ship Berthing Area and Dry Dock surveys 
were required for this vessel. 

b. Discussion: 

The walls and specified areas of the floor were divided into approximately 20' 
by 20' grid sections. Each 20' by 20' grid contained two, 3' by 3' subsections 
which were placed in the areas of highest potential for contamination. Areas 
which were used to store radioactive material and portable effluent tanks, or 
which were located below contaminated discharges during docking periods, 
were divided into approximately 5' by 5' grid sections using Group 3 survey 
requirements. 



Volume II., Section F CNSY NNPP FINAL REPORT 

Each 3' by 3' subsection was surveyed using the IM-247lPD and the IM-253lPD 
(HV-1 PHA). A minimum of 50% of the 3' by 3' subsections were surveyed 
using the IM-253lPD (HV-2 GROSS). Each 5' by 5' grid was surveyed using 
the IM-247lPD and the IM-2531PD (HV-1 PHA). A minimum of 25% of the 5' by 
5' grids were surveyed using the IM-253/PD (HV-2 GROSS). Additionally, a 
solid material sample was taken from each 5' by 5' and each 20' by 20' floor 
grid. 

Topside adjacent areas were categorized using nuclear ships berthing area and 
Group 2 survey requirements. These areas were divided into approximately 10' 
by 10' grid sections. Each grid contains two, 3' by 3' subsections which were 
located in the area of highest potential for contamination. Grids A2 through A7 
represent the catwalk topside of the ARDM caisson. The catwalk is constructed 
of metal deck grate material. Subsequently, solid material samples could not 
be obtained from this area. Nevertheless, a minimum of 50% of the grids in the 
adjacent area was surveyed. 

One of these 3' by 3' subsections was surveyed using the IM-247lPD and the 
other using the IM-2531PD (HV-1 PHA). Surveys using the IM-253/PD (HV-2 
GROSS) were not required unless prior surveys resulted in greater than 450 
pqCi/20cm2 or greater than twice background. Additionally, a solid material 
sample was taken from a minimum of 50% of the 10' by 10' grids and each 
subsection that resulted in greater than 450 ppCi/20cm2 or greater than twice 
background. 

Individual backgrounds were used for this floating drydock. The IM-247lPD and 
the IM-253lPD (HV-1 PHA and HV-2 GROSS) backgrounds used for the 
concrete pours were 40, 100, 2,750 counts per minute respectively. These 
radiation levels were based upon backgrounds obtained from Pier U. The IM- 
2471PD and the IM-253lPD (HV-1 FHA and HV-2 GROSS) backgrounds used 
for the metal bulkhead were 40, 75, 1,750 counts per minute respectively. 
These radiation levels were based upon backgrounds obtained from the YC-754 
Barge. 

ARDM 3 was divided into 473 grids. A total of 320 solid material samples were 
taken. Each solid sample was removed from the grid location that indicated the 
area of highest potential for contamination. The following naturally occurring 
radionuclides were typical isotopes identified during analysis of solid material 
samples: lead 212 and lead 214. 

c. Summary: 

Surveys performed with the IM-247lPD did not detect areas greater than 450 
ppCi120cm2, 
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6. ARDM 3 

Surveys performed with the IM-253lPD (HV-1 PHA) detected seven areas 
greater than or equal to twice background. 

Surveys performed with the IM-253lPD (HV-2 GROSS) detected three areas 
greater than or equal to twice background. 

Analysis performed on all solid material samples with the multi-channel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than 0.22 pCi/g to a high of 7.71 pCi/g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60, indicated that all solid material samples were less than 1 pCi/g for non-paint 
samptes and less than 3 pCi/g for paint samples. 
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f. Prior Photognphs 

Viewing starboard side of A M .  



Volume Il., 88Ct10n F CNSY NNPP FINAL REPORT 

ARbM floor and walls, facing aft. 



9. During Photograph8 

Starboard slde adjacent area, viwlng aft. 
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9- During Photographs 

CNSY NNPP FINAL REPORT 

Starboard wall, viewing grid No. A-18. 
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After Photograph < # .  ' h. :, 1'; 

Midway of ARDM floor, facing forward. 
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6. ARDM3 

h. Attw Photograph 

Port side adjacent a m ,  vlewlng aft. 
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7. ARDM 3, Interior Spaces 

a. Introduction: 

Auxiliary Repair Dry Dock (Medium) 3 was used for short availabilities on 
submarines. A portion of the wingwalls were used by ship's force Engineering 
Laboratory Technicians as an off-hull Nucleonics Laboratory. 

(1 ) Description: 

Space 2-1 1-242, located in the wingwall, housed the off-hull Nudeonics 
Lab. The lab was approximately 10' by 12' with three shelves along the 
interior walls and included a vestibule and ladder. This area is 
constructed of welded steel plates painted to inhibit corrosion, with tile 
on the deck of the Nucleonics Lab. 

(2) Brief History: 

(a) Use: Space 2-1 1-2-Q was occasionally used as a temporary 
Nucleonics Laboratory for Navy Engineering Laboratory 
Technicians while the shipboard laboratory space was 
unavailable. 

(b) Radiological History: The Nucleonics Laboratory, in Space 2- 
11-24, was established as a radioactive material storage area 
while in use. Loose surface contamination levels were 
maintained less than 450 ppCV1 00crn2. No radioactive material 
was ever worked on, stored, or transferred through any of the 
other interior areas of the dry dock. 

(3) Survey Requirements: 

(a) Group 3 survey in the Nucleonics Laboratory. 

b. Discussion: 

Auxiliary Repair Dry Dock (Medium) 3 was used for limited availabilities as a 
docking facility. Wingwall compartment 2-1 1-2-Q was utilized by ship's force as 
an off-hull Nucleonics Laboratory in which Primary Coolant Samples were 
analyzed and equipment stored. Loose surface contamination levels were 
maintained less than 450 ppCi/1 00cm2 during sampling evolutions. 

The Nucleonics Lab was divided into eight floor grids approximately 5' by 5' 
where physically possible, sixteen wall grids 6' high by 5' wide where 
configuration allowed, and three shelf grids. Each grid had its own unique 
designator. 

One hundred percent of all grids were surveyed with the IM-247/PD and IM- 
253tPD (HV-I PHA). A minimum of twenty-five percent of all grids were 
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7. ARDM 3, Interior Spaces 

surveyed with the IM-253/PD (HV-2 GROSS). Additionally, solid material 
samples were taken from each grid, with the exception of grids LL-Wl-A1, LL- 
W1-A2, Top Shelf A!, Bottom Shelf A1 , Back Shelf At ,  which were not 
sampled because they were unpainted metal. All solid material samples, 
except those taken from the lower level floor, consisted of paint and had a limit 
of 3 pCi/g. Solid material samples from the lower level floor had a limit of 1 
pcilg. 

A total of twenty-two solid material samples were taken. Each solid sample 
was removed from the grid location indicating the area of highest potential. No 
typical naturally occurring radionuclides were identified during analysis of solid 
material samples. 

The ARDM-3 Nucleonics Lab deck and bulkheads are constructed of metal 
plate. The IM-247/PD and IM-253/PD (HV-1 PHA and HV-2 GROSS) 
backgrounds of 40, 75, and 750 counts per minute were based on background 
radiation levels obtained from Barge H418. 

Removal of light fixtures, electrical cabling and services, fixed cabinets, and 
other fixed equipment was not required. 

c. Summary: 

Surveys performed with the IM-247/PD did not detect areas greater than 
450 ppCi/20cm2. 

Surveys performed with the IM-253lPD (HV-1 PHA) did not detect areas greater 
than or equal to twice background. 

Surveys performed with the IM-253/PD (HV-2 GROSS) did not detect areas 
greater than or equal to twice background. 

Analysis performed on solid material samples with the multi-channel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from less 
than a minimum detectable activity of 0.43 pCi/g to a high of 1.53 pCi/g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60 indicated that all solid material samples taken from the lower level floor were 
less than 1 pCi1g. Analysis performed on all other solid material samples, 
which consisted of paint, indicated less than 3 pCilg. 
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e. Site Map 
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7. ARDM 3, lnterkr Spaces 

f. Prior Photograph 

ARDM 3 Nucleonics Lab interlor. 
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7. ARDM 3, Interior Spaces 

Nucleonics Lab back shelf. 
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7. ARDM 3, Interior Spaces 

g. After Photograph 
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8. Dry Dock Keel Blocks 

a. Introduction: 

A total of 146 keel blocks were surveyed in accordance with CNSY NNPP 
Survey Plan. 

(1) Description: 

There are six basic styles of keel blocks constructed of concrete and 
wood: Charleston Keel Blocks (4' by 4' by 3.5'), Reuben Keel Blocks (8' 
by 3.5' by 4')' ARDM Keel Blocks (5' by 4.5' by 3')' Half Keel Blocks (4' 
by 3.5' by 27, Boston 1 (4' by 3.5' by 5') and Boston 2 ( 4' by 3.5' by 4'). 

(2) Brief History: 

(a) Use: Keel Blocks were used primarily to sustain the weight of a 
vessel while the vessel was in dry dock for repairJoverhaul. 

(b) Radiological History: Keel blocks used to support vessels in 
dry docks were located within temporarily established 
radiologically controlled areas including radiation areas, high 
radiation areas, and radioactive material storage areas. Loose 
surface contamination levels on keel blocks were maintained less 
than 450ypCill 00cm2. 

(3) Survey Requirements: 

(a) Dry Dock Survey. 

b. Discussion: 

As required by CNSY NNPP Survey Plan, Section Vll, Dry Dock Survey Plan, 
paragraph g, 10% of all keel blocks had all accessible areas surveyed. Fifty 
percent of those keel blocks surveyed had solid material samples taken. 

One hundred and forty-six keel blocks were surveyed with the IM-247JPD. 
Additionally, solid material samples were taken from 73 blocks. Each solid 
material sample was removed from the area indicating the highest potential. 
The following typical naturally occurring radianuclides were identified during 
isotopic analysis of solid material samples: lead 212, lead 21 4, thallium 208. 

The 1M-247/PD background of 50 counts per minute was based on background 
radiation levels obtained from Building 89 for concrete and Building MI116 for 
wood. 
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8. Dry Dock Keel Blocks 

c. Summary: 

Surveys performed with the 1M-247lPD did not detect areas greater than 
450~pCi/20crn~. 

Analysis performed on solid material samples from all keel blocks with the 
multi-channel analyzer (MCA) detected gross gamma equivalent cobalt 60 
levels ranging from a low of 0.07 pCi1g to a high of 6.1 1 pCi1g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60 indicated that all solid material samples were less than 1 pCi/g. 
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8. Dry Dock Keel Blocks 

d. Photiographs 

Charleston Keel Block 
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8. Dry Dock Keel Blocks 

d. Photographs 

Reuben Keel Block 
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8. Dry Dock Keel Blocks 

d. Photographs 

ARDM Keel Block 
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8. Dry Dock Keel Blocks 

d. Photographs 
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Half Keel Block 
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CNSY NNPP FINAL REPORT 

d. Photographs 

-7- 

Boston 1 and 2 
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