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1. PierK 

a. Introduction: 

Pier K is located in grid K-28 of the Charleston Naval Station map and is also 
identified as structure 325. 

(1 ) Description: 

Structure 325 is approximately 960' long by 30' wide, oriented east into 
the Cooper River. Structure 325 is constructed of wood and concrete 
pilings supporting a concrete slab surface. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. naval shore 
establishment expansion program and was used as a Naval 
Supply Center fueling pier and berth for the Auxiliary Repair 
Docking Medium (ARDM). 

(b) Radiological History: This structure was certified to berth 
nuclear powered vessels. 

(3) Survey Requirements: 

Nuclear Ship Berthing Area surveys. Group 2 surveys were performed 
on the pier and extended 40' beyond the base of the pier. 

b. Discussion: 

The pier was divided into approximately 10' by 10' grids. Where physically 
possible, each grid was subdivided into two, 3' by 3' subsections which were 
located in areas of highest potential for contamination. One of these 
subsections was surveyed using the IM-247lPD and the other using the 1M- 
253iPD (HV-1 PHA). Solid material samples were taken from a minimum of 
50% of the 10' by 10' grids. Additionally, solid material samples were taken 
from each 3' by 3' subsection that resulted in levels greater than twice 
background with the IM-2531PD (HV-1 ?HA). 

Pier K including the 40' extension was divided into 330, 10' by 10' grids. 

Individual backgrounds were used for this pier and its land side approach. The 
IM-247/PD and the 1M-253/PD (HV-1 PHA and HV-2 GROSS) backgrounds 
used for the asphalt pours were 60, 400, and 8,500 counts per minute based 
upon background radiation levels obtained from the Building 233 east road 
area. The IM-247jPD and the IM-253lPD (HV-1 PHA and HV-2 GROSS) 
backgrounds used for the low and high natural activity concrete pours were 40, 
200, 5,000 and 50, 300, 8,000 counts per minute. These areas were based 
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upon background radiation levels obtained from the Building 1601 parking lot 
and the concrete area outside Building 1601 8, respectively. 

A total of 167 solid material samples were taken. 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 IM-247/PD did not detect areas greater than 
450fipCi120cm2. 

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

Surveys performed with the IM-253/PD (HV-2 GROSS) detected one area 
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 
0.52 pCi/g to a high of 5.29 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 pCilg. 
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Volume II., Section A. 

I. Pier K 

NAVBASE NNPP FINAL REPORT 

f. Prior To Photograph . 

Head of pier, looking east. 
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1. Pier K 

g. After Photograph 

From grid $ DAV-1, facing east. 
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After Photograph 9- 
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From grid D-BR-1, looking west. 



VOLUME II., SECTION B. 

1. PIER L 

NAVBASE NNPP FINAL REPORT 

a. Introduction: 

Pier L is located in grid K-27 of the Charleston Naval Station map and was 
constructed in 1961. Pier L is also identified as structure 326. 

(1 ) Description: 

Structure 326 is 960' long and 30' wide oriented northeast into the 
Cooper River. Topside structures include one 5' by 8' security building, 
one 11' by 42' shore power distribution center and one 5' by 17' pierside 
receptacle center. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. naval shore 
establishment expansion program and was used to berth various 
naval vessels. 

(b) Radiological History: This structure was certified to berth 
nuclear vessels. Loose surface contamination levels were less 
than 450 ppCi/1 00cm2. 

(3) Survey Requirements: 

Nuclear Ship Berthing Area surveys. Group 2 surveys were performed 
on the pier and extended 40' beyond the end of the pier. 

b. Discussion: 

Pier L is categorized under Nuclear Ship Berthing Areas. Because SSBNs 
were once regularly berthed along this structure, prepackaged shipments of low 
level radioactive material may have been handled on the pier. Group 2 surveys 
were performed on the pier and 40' beyond the base of the pier. 

Group 2 survey areas were divided into approximately 10' by 10' grids. Where 
physically possible, each grid contained two 3' by 3' subsections which were 
located in areas of highest potential for contamination. One of these 
subsections was surveyed using the IM-247/PD and the other using the IM- 
253lPD (HV-1 PHA). Solid material samples were taken from a minimum of 
50% of the 10' by 10' grids. Additionally, solid material samples were taken 
from each 3' by 3' subsection that resulted in levels greater than twice 
background with the IM-2531PD (HV-1 PHA). 

Pier L including the 40' extension was divided into 297 10' by 10' grids. 



VOLUME II., SECTION B. 

1. PIER 1 

NAVBASE NNPP FINAL REPORT 

Individual backgrounds were used for this pier and its land side approach. The 
main section of Pier 1 is constructed primarily of concrete and its approach is of 
asphalt. The IM-247lPD and IM-253lPD (HV-1 PHA and HV-2 GROSS) 
backgrounds of 40, 450, and 4750 counts per minute used for the concrete 
pours were based upon background levels obtained from the Pier K Quay Wall. 
The IM-247lPD and IM-253lPD (HV-1 PHA and HV-2 GROSS) backgrounds of 
60,450, and 9000 counts per minute used for the asphalt pours were based 
upon background levels obtained from the roadway west of Building 185. 

A total of 154 solid material samples were taken. 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 21 2 and lead 21 4. 

c. Summary: 

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

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

Surveys performed with the IM-253lPD (HV-2 GROSS) detected one area 
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 
less than 0.39 pCi/g to a high of 4.99 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. 
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VOLUME II., SECTION B. 

1. PIER L 

NAVBASE NNPP FINAL REPORT 

1 f. Prlor To Photographs 

From grid CE-2, faclng north. 
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f. Prior To Photographs 
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From grid location M-2, facing north. 
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I. PIER L 

1. Prior To Photographs 
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From grid BW-2, facing west 
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1. PIER L 

9. After Photographs 

Gate entrance, facing east 
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B- After Photographs 

Midway of pier, facing west 



VOLUME II., SECTION C. NAVBASE NNPP FINAL REPORT 

Pier M 

a. Introduction: 

Pier M, also identified as Structure 336, is located on the Naval Station as 
shown on PW dwg. no. H606-273, "Charleston Naval Shipyard, Naval Station 
and Contiguous Activities Existing and Planned as of January 1990." Pier M 
was constructed in 1975 . 
(1) Description: 

Pier M, including the 40' land side approach and a 172' mooring dolphin, 
is 1312' long and oriented northeast into the Cooper River. Pier M is 
70' wide for the first 600' in length and 25' wide for the next 500' in 
length. Topside structures include one 14' by 70' and one 30' by 150' 
shore power distribution center. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. Naval shore 
establishment expansion program and was used to berth various 
classes of naval vessels. 

(b) Radiological History: Pier M was certified to berth nuclear 
vessels. Areas on the pier were established as radiation and 
radioactive material storage areas. The radioactive material 
storage areas were established for temporary storage of portable 
radioactive liquid collection tanks and ships' components. 
Radioactive material was transported regularly over the pier. 
Loose surface contamination levels were maintained less than 
450ppCill 00cm2. 

(3) Survey Requirements: 

(a) Nuclear Ship Berthing Area survey. Group two and three 
surveys were performed on the pier and extended forty feet 
beyond the base of the pier. The 172' mooring dolphin at the 
end of the pier was not required to be surveyed since no 
radiological work was performed in this area. Shore power 
distibution centers and pierside receptacle centers did not require 
survey since radiological material was not transported over these 
structures. 

b. Discussion: 

Pier M, inctuding the 40' landside approach, was divided into 93 grids 
approximately 10' by 10' for group 2 surveys and 1864 grids approximately 5' 
by 5' for group 3 surveys. Each grid had its own unique designator. 
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Where physically possible, each group 2 grid was subdivided into two 3' by 3' 
subsections which were located in areas of highest potential for contamination. 
One of these subsections was sunieyed using the IM-247lPD and the other 
using the IM-253/PD (HV-1 PHA). Solid material samples were taken from a 
minimum of 50% of the 10' by 10' grids. Additionally, solid material samples 
were taken from each 3' by 3' subsection that resulted in levels greater than 
450~pCi120cm~ with an IM-2471PD or greater than twice background with the 
IM-253lPD (HV-1 PHA). 

Each group 3 grid was surveyed using the !M-247lPD and the IM-253lPD (HV-1 
PHA). Then a minimum of 25% of these grids were surveyed using the IM- 
2531PD (HV-2 GROSS). Additionally, solid material samples were taken from 
each 5' by 5' grid with the exception of grids BG-14, GG-10, GH-10, GI-1 0, GJ- 
10 and GK-10 which were unpainted metal surfaces. 

Individual backgrounds were used for this pier and its land side approach. The 
approach to the pier is asphalt. The IM-247/PD and the IM-253lPD (HV-1 PHA 
and HV-2 GROSS) backgrounds used for the asphalt were 50, 400, and 10000 
counts per minute respectively. These levels were based upon backgrounds 
obtained from Building MI257 north road. The main section of the pier is 
constructed primarily of concrete. The IM-247/PD and the IM-253lPD (HV-1 
PHA and HV-2 GROSS) backgrounds used for the concrete were 60,300, and 
7000 counts per minute respectively. These areas were based upon 
background radiation levels obtained from the deck of Building 1884. Sections 
of the pier also contained metal plate. The IM-247lPD and the IM-253lPD (HV- 
1 PHA and HV-2 GROSS) backgrounds used for the metal plate were 30, 250, 
and 5500 counts per minute respectively. These levels were based upon 
backgrounds obtained from the metal wall of Building 1639. 

A total of 2023 solid material samples were taken. The following naturally 
occurring radionuclides were typical isotopes identified during analysis of solid 
material samples: potassium 40, bismuth 214, thallium 208, lead 21 2 and lead 
21 4, 

c. Summary: 

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

Surveys performed with the IM-253lPD (HV-1 PHA) detected 162 areas greater 
than or equal to twice background. 

Surveys performed with the IM-253/PD (HV-2 GROSS) detected 66 areas 
greater than or equal to twice background. 

Analysis performed on solid material samples with the multi-channel analyzer 
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1. Pier M 

(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than a minimum detectable activity of 0.34 pCi/g to a high of 6.83 pCilg. 

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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NAVBASE NNPP FINAL REPORT VOLUME I I . ,  SECTlON C. 

i. Pier M 

e. Localized Grid Maps 

Sample Data 
c450 - IW47tPD Resuks bpCi20cm?J 

2CO - LM-2531PO (HV-I PHA) @kg.] 
$30 - !M253/PO (HV-1 PHA) [cprn] 

7000 - IW2WPD (HV-2 GROSS) Ibkg.1 
7300 - IM-z5YPD (HV-2 GROSS) lepml 
1.82 - MCA Gross Gamma Eq. C0-60 LpCilgl 
c1 - M A  Spec& W Results WVgl 



NAVBASE NNPP FINAL REPORT VOLUME II., SECTION C. 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
c450 - 1&247/PD Resub iW1~d20crn?l 
200 - IM-ZWPD IHV-1 PHA) Mg.1 
300 - Ihh253IPD (HV-1 PHA) [cprn] 

70W - IM253/PD IHV-2 GROSS) Ibkg.1 
7300 - 1W2531PD (HV-2 GROSS) [cprnl 
1.82 - MCA Gamma Eq. C W  LpCd9] 

zl - MCA Specifc Cw€U Results Wig1 



NAVBASE NNPP FINAL REPORT VOLUME II., SECTION C. 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
~ 4 5 0  - lW2471PD Results &pCg220cm7 

ZOO - IM253lPD IHV-l PHAI Wg.1 
300 - lW2WPD (HV-1 FHA) [vl 

7WO - IM2531PD (HV-2 GROSS) Lbkg.1 
7300 - IM-2WPD (HV-2 GROSS) [cpml 
1.82 - MCA Gmss Gamma Eq. Cc-60 Wtg] 

<I - MCA Specific CUE4 f?eS~)ts [PCdg] 



VOLUME fl., SECTION C. NAVBASE NNPP FINAL REPORT 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
~ 4 5 0  - IM-247IPD Resuns b p C i d  

200 - IkFZWPD (HV-I PHA) Wg.1 
3CN- lW253iPO (HV-I PHA) [cprn] 
70W - IK25YPD (MV-2 GROSS1 Wg.1 
7300 - IkF2WPD [HV-2 GROSS) [cprnl 
1.82 - MCA Gross Gamma Eq. CoSO IpCYg] 

<t - MCA S ~ l f i c  CodO A w l s  [pCdg] 



VOLUME II., SECTION C. 

I. Pier M 

NAVBASE NNPP FINAL REPORT 

e. Localized Grid Maps 

Sample Data 
cW - IIhh247JPD Results hpCitXkrn5 
200 - IM253iPO (HV-I PHA) 1bkg.l 
300 - IM25WPO {HV-1 PHA) [cpml 

7000 - IMZ5YPD (HV-2 GROSS) Ibkg.1 
7300 - IM253iPO (HV-2 GROSS) [cpm] 
1.82 - MCA Gross Gamma Eq. C M  IpCl/gl 

<1 - MCA SpeCific Co-60 Results LpCiig] 



VOLUME II., SECTION C. 

I. Pier M 

e. Localized Grid Maps 

NAVBASE NNPP FINAL REPORT 

Sample Data 
c450 - lkC247IPD Resub bpC'i2Wm21 

200 - IW2WPD (HV-1 PHA) Mg.] 
300 - IM2WW (HV-1 PHA} [cprn] 

7000 - M Z P D  (HV-2 GROSS) N g . 1  
7300 - IM253PD (HV-2 GROSS1 [cpml 
1.82 - M C A  Gross Gamma Eq. C- lpCligl 

el - MCA specific C M  Results [pCigI 



VOLUME It. ,  SECTION C. NAVSASE NNPP FINAL REPORT 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
c450 - IM2471PD Resum birCii2km? 

200 - IM25WD (HV-I PHA) [bkg.] 
300 - IMZ531PD (HV-1 PHA) [cpm] 

7OMl - IM2531PD (HV-2 GROSS) Wg.1 
7300 - IM253/PD (HV-2 GROSS) Icpml 
1.82 - MCA Gross Gamma EQ. C& IpCJgJ 
c1 - MCA Specific Co-€U Resuh [pclrgl 



NAVBASE NNPP FINAL REPORT VOLUME II., SECTION C. 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
cm - I M ~ ~ ~ I P D  Resuns 1p~Cv22~cmZI 
200 - IM-253tPO (HV-1 PHA) Bkg.1 
30(, - IM25YPD IHV-1 PHA) ICPI 
mo - IW2WPD (HV-2 GROSS1 Wg.1 
7300 - IM2WPD (HV-2 GROSS1 ICPml 
i .a2 - KA Gmss -ma Eq. CodO D W  

<I - MCA SpPcifle Co60 Results @Chi 



NAVBASE NNPP FINAL REPORT VOLUME It., SECT ION C. 

1. Pier M 

e. Localized Grid Maps 

Sample Data 
c450 - I W 7 t P D  Resub krpCd2Dcm) 

200 - IM253/PD (HV-1 PHA) Pkg.1 
303 - IM253lPD (HV-1 PHA) [CW] 

7000 - 1M-2WPD (HV-2 GROSS) (@kg.) 
7300 - IM-2WPQ (HV-2 GROSS) [cpml 
1.62 - MCA Grow Gamma Eq. Cb60 DCirgl 

< 1 - MCA -4% C 4 0  Resub W d g l  
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VOLUME II., SECTION C. NAVBASE NNPP FINAL REPORT 
1. Pier M 

f. Prior To Photograph 

Looking northeast 
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. . VOLUME 11.; SECTION C. NAVBASE NNPP FINAL REPORT 

. . .  
I. Pier M 

i' - . . . -  . - Prior To Photograph . . .  f. 
. 

. . 

Looking northeast 25' wide section. 
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1. Pier M 

f. Prior To Photograph 
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Looking northeast, 70' wide section. 
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I. Pier M 

f. Prior To Phatqpph 

Base of pler, looking northeast 
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Looking northeast 25' wide section. 
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1. Pier M 

g. After Photograph 

. 
Looking northeast 70' wi.de section. . . , , ,. . 



Base of pier, looking northeast. 



VOLUME II., SECTION C. NAVBASE NNPP FINAL REPORT 

1. Pier M 

g. After Photograph 

Base of pier, looking southwest 



VOLUME II., SECTION D. 

1. Pier N 

NAVBASE NNPP FINAL REPORT 

a. Introduction: 

Pier N, also identified as Structure 327, is located on the Naval Station as 
shown on PW dwg. no. H606-273, "Charleston Naval Shipyard, Naval Station 
and Contiguous Activities Existing and Planned as of January 1990." Pier N 
was constructed in 1962 . 

(1 ) Description: 

Pier N, including the 40' land side approach, is 1264' long by 60' wide, 
oriented northeast into the Cooper River. Included in the overall length 
is a 165' dolphin mooring, which extends from the end of the 60' wide 
section of the pier. Topside structures include two 1 1 ' by 70', one 1 1 ' 
by 55', one 11' by 40' and one 11' by 35' shore power distribution 
center. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. Naval shore 
establishment expansion program and was used to berth various 
classes of naval vessels. 

(b) Radiological History: Pier N was certified to berth nuclear 
vessels. Areas on the pier were established as radiation and 
radioactive material storage areas. The radioactive material 
storage areas were established for temporary storage of portable 
radioactive liquid collection tanks and ships' components. 
Radioactive material was transported regularly over the pier. 
Loose surface contamination levels were maintained less than 
450ppCill 00cm2. 

(3) Survey Requirements: 

(a) Nuclear Ship Berthing Area survey. Group two and three 
surveys were performed on the pier and extended forty feet 
beyond the base of the pier. The 165' mooring dolphin at the 
end of the pier was not required to be surveyed since no 
radiological work was performed in this area. Shore power 
distribution centers and pierside receptacle centers did not 
require survey since radiotogical material was not transported 
over these structures. 

b. Discussion: 

Pier N, including the 40' landside approach, was divided into 264 grids 
approximately 10' by 10' for group 2 surveys and 2076 grids approximately 5' 
by 5' for group 3 surveys. Each grid had its own unique designator. 
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Pier N 

Where physically possible, each group 2 grid was subdivided into two, 3' by 3' 
subsections which were located in areas of highest potential for contamination. 
One of these subsections was surveyed using the IM-247lPD and the other 
using the IM-2531PD (HV-1 PHA). Solid material samples were taken from a 
minimum of 50% of the 10' by 10' grids. Additionally, solid material samples 
were taken from each 3' by 3' subsection that resulted in levels greater than 
450p.pCi/20cm2 with an IM-247lPD or greater than twice background with the 
IM-2531PD (HV-1 PHA). 

Each group 3 grid was surveyed using the IM-247lPD and the IM-253lPD (HV-1 
PHA). Then a minimum of 25% of these grids were surveyed using the IM- 
253lPD (HV-2 GROSS). Additionally, solid material samples were taken from 
each 5' by 5' grid with the exception of grids FN-14, FO-14, FP-14, FR-14 and 
FS-14 which were unpainted metal surfaces. 

Individual backgrounds were used for this pier and its land side approach. The 
approach to the pier is asphalt. The IM-247JPO and the IM-2531PD (HV-1 PHA 
and HV-2 GROSS) backgrounds used for the asphalt were 60,300, and 8000 
counts per minute respectively. These levels were based upon backgrounds 
obtained from Building 1601 parking lot. The main section of the pier is 
constructed primarily of concrete. The IM-247lPD and the IM-253lPD (HV-1 
PHA and HV-2 GROSS) backgrounds used for the low and high natural 
radioactivity concrete pours were 40, 150, and 3500; and 40, 450, and 15000 
counts per minute respectively. These areas were based upon background 
radiation levels obtained from Pier U and Building 1897. Sections of the pier 
also contained metal plate. The IM-247lPD and the IM-253JPD (HV-1 PHA and 
HV-2 GROSS) backgrounds used for the metal plate were 60, 150, and 3500 
counts per minute respectively. These levels were based upon backgrounds 
obtained from Building 1891. 

A total of 2531 solid material samples were taken. The following naturally 
occurring radionuclides were typical isotopes identified during analysis of solid 
material samples: potassium 40, bismuth 214, thallium 208, lead 212, and lead 
21 4. 

c. Summary: 

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

Surveys performed with the IM-253lPD (HV-I PHA) detected 81 areas greater 
than or equal to twice background. 

Surveys performed with the IM-253lPD (HV-2 GROSS) detected 40 areas 
greater than or equal to twice background. 

Analysis performed on solid material samples with the multi-channel analyzer 
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I. Pier N 

(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than a minimum detectable activity of 0.24 pCi/g to a high of 8.09 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 pCilg. 
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1. Pier N 

f. Prior To Photograph 

South side of pier, looking southwest 
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1 .  Pier N 

g. After Photograph 
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1. Pier N 

g. After Photograph 
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Base of pier, looking northeast 
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1. Pier N 
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g. After Photograph 

Base of pier, looking southwest. 



VOLUME II., SECTION E. 

1. Pier P 

NAVBASE NNPP FINAL REPORT 

a. Introduction: 

Pier P, also identified as Structure 328, is located in grid J-22 of Charleston 
Naval Shipyard map (Figure 10). Pier P was constructed in 1959. 

(1) Description: 

Pier P, including the 40' land side approach, is 1397' long by 60' wide, 
oriented northeast into the Cooper River. Topside structures include 
three, 11' by 40' and two 11' by 35' shore power distribution centers and 
six 4' by 32' pierside receptacle centers. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. Naval shore 
establishment expansion program and was used to berth various 
classes of naval vessels. 

(b) Radiological History: Pier P was certified to berth nuclear 
vessels. Loose surface contamination levels were less than 
450p~~Ci/l 00cm2. 

(3) Survey Requirements: 

(a) Nuclear Ship Berthing Area survey. Group two surveys were 
performed on the pier and extended forty feet beyond the base 
of the pier. 

b. Discussion: 

Pier P, including a 40' land side approach, was divided into 925 grids 
approximately 10' by 10'. Each of these grids was subdivided into two 3' by 3' 
subsections. These subsections were located in the area of highest potential. 
Each grid had its own unique designator. 

One subsection per grid received a survey with the IM-247lPD and the other 
subsection of each grid received a survey with the IM-253iPD (HV-1 PHA). 
Shore power distibution centers and pierside receptacle centers did not require 
survey since radiological material was not transported over these structures. 
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 
450ppCi/20cm2 using the IM-247iPD or greater than twice background using 
the IM-253iPD. 

Solid material samples were taken from 514 grids on Pier P. The solid material 
samples were removed from the location indicating the area of highest 
potential. The following typical naturally occurring radionuclides were identified 



VOLUME If., SECTION E. 

1. Pier P 

NAVBASE NNPP FINAL REPORT 

during isotopic analysis of the solid material samples: lead 212, lead 214, 
thallium 208. 

Individual backgrounds were used for Pier P and it's land side approach. 
These backgrounds were for high natural radioactivity concrete, low natural 
radioactivity concrete, and asphalt. Due to variations in natural radioactivity 
among the construction materials, different background levels exist. The 1M- 
247/PD, IM-253lPD (HV-1 PHA and HV-2 GROSS) background of 60, 300, and 
7000 counts per minute used for the high natural radioactivity concrete were 
based on the radiation levels obtained from Building 1884. The 1M-247/PD, IM- 
253/PD (HV-1 PHA and HV-2 GRC SS) backgrounds of 40, 100, and 3000 
counts per minute used for the low natural radioactivity concrete were based on 
the radiation levels obtained from Pier U. The IM-247/PD, IM-253lPD (HV-1 
PHA and HV-2 GROSS) backgrounds of 50, 400, and 10000 counts per minute 
used for the asphalt, were based on the radiation levels obtained from Building 
MI257 North Road. 

c. Summary: 

Surveys performed with the IM-247lPD did not detect areas greater than 
45OPpCi/20cm2. 

Surveys performed with the IM-253lPD (HV-1 PHA) detected 51 areas greater 
than or equal to twice background. 

Surveys performed with the IM-253/PO (HV-2 GROSS) detected 46 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 
less than a minimum detectable activity of 0.47 pCiIg to a high of 11 -52 pCilg. 

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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VOLUME I!., SECTION E. 

1. Pier P 

f. Prior To Photographs 

Head of pier looking Norbast. 
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1. Pier P 

f. Prior To Photographs 

Pier end lookina North. 
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1. Pier P 

f. Prior To Photographs 

Pier m M l e  looking Norhast 
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1. Pier P 

g. After Photographs 

Head of pier looklng Northeast 
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1. Pier P 

g. After Photographs 

Pier middle looking Northeast 
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1. Pier P 

g. After Photographs 

Pier end looking Northeast 



VOLUME ]I., SECTION F. 

Pier Q 
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a. Introduction: 

Pier Q is located in grid M-20 of the Charleston Naval Station map and was 
constructed in 1959. Pier Q is also identified as structure 329. 

(1 ) Description: 

Structure 329 is 1037' long by 60' wide, oriented northeast into the 
Cooper River. Topside structures include four 11' by 55' shore power 
distribution centers and four 5' by 31' pierside receptacle centers. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. naval shore 
establishment expansion program and was used to berth various 
naval vessels. 

(b) Radiological History: This structure was certified to berth 
nuclear vessels. Loose surface contamination levels were less 
than 450 ppCi11 00cm2- 

(3) Su wey Requirements: 

Nuclear Ship Berthing Area surveys. Group 2 surveys were performed 
on the pier and extended 40' beyond the base of the pier. 

b. Discussion: 

Group 2 survey areas were divided into approximately 10' by 10' grids. Where 
physically possible, each grid was subdivided into two 3' by 3' subsections 
which were located in areas of highest potential for contamination. One of 
these subsections was surveyed using the IM-247/PD and the other using the 
IM-253lPD (HV-1 PHA). Solid material samples were taken from a minimum of 
50% of the 10' by 10' grids. Additionally, solid material samples were taken 
from each 3' by 3' subsection that resulted in levels greater than twice 
background with the IM-253lPD (HV-1 PHA). 

Pier Q including the 40' extension was divided into 780 10' by 10' grids. 

Individual backgrounds were used for this pier and its land side approach. The 
approach to the pier is asphalt bordered with grassy areas. The IM-247JPD 
and IM-253JPD (HV-1 PHA and HV-2 GROSS) backgrounds of 60,300, and 
5750 counts per minute used for the asphalt pours were based upon 
background radiation levels obtained from NS-53 west parking area of the 
Charleston Naval Base. The IM-247JPD and IM-253lPD (HV-1 PHA and HV-2 
GROSS) backgrounds of 60, 150, and 4500 counts per minute used for the 
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grassy areas were based upon background radiation levels obtained from the 
Building 1628 train tracks. The main section of the pier is constructed primarily 
of concrete. The 1M-247lPD and IM-253/PD (HV-1 PHA and HV-2 GROSS) 
backgrounds of 60, 150, 4750; 60,250, 6750; and 60,400, and 15000 counts 
per minute used for the low, medium, and high natural activity concrete pours 
were based upon background radiation levels obtained from the Building 220 
west area, the Pier K Quay Wall and the Pier X parking area located on the 
Charleston Naval Base. 

A total of 401 solid material samples were taken. 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 IM-247/PD did not detect areas greater than 450 
ppCi/20cm2. 

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

Surveys performed with the IM-253/PD (HV-2 GROSS) detected seven 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 
0.42 pCi/g to a high of 8.54 pCi/g. 

Analysis performed on solid material samples with the MCA for specific c;:obalt 
60 indicated that all solid material samples were less than 1 pCi/g. 



V
O

L
U

M
E

 II., S
E

C
T

IO
N

 F. 

1. 
P

ier Q
 

d. 
O

verall G
rid

 M
ap

s 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid M

aps 

2 
3
 

S
am

ple D
ata 

c
4

5
0

 - IM
241iP

O
 R

esun%
 C

vC
U

ZO
cm

'J 
200 - IM

2531P
O

 IH
V

-I P
H

A
I 

[O
kg 

300 - IM
2531P

D
 1H

V.I 
P

H
A

i 
lcpm

 
7DFO

 - iM
253iP

3 IH
V

 2 G
R

O
S

S
) 

Ibkg I 
7303 - M

2
5

3
iP

3
 IH

V
.2 G

R
O

S
S

 
lcpm

l 
1 82 

-
 M

C
4 ~

ro
s

r 
G

am
m

a F
o

 C
&

 
IoC

~iol 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid

 M
ap

s 

S
am

ple D
ata 

c
4

5
0

 -
 lM

247IP
D

 R
eruns 

~JIC
IR

O
C

W
'I 

2
W

 - IM
253iP

D
 IH

V
-I P

H
A

l 
Ilk

0
1

 
3

0
0

 - IM
253lP

D
 IH

V
 1 P

H
A

l 
lspm

l 
7

0
M

 - IU
2

5
3

IP
D

 IH
V

-2 G
R

O
S

S
) 

Ib
kQ

I 
7
3
M

 -
 lhC

Z531PO
 IH

Y
-2 G

R
O

S
S

1 
lcom

l 
1 82 - M

C
A

 G
ross G

am
m

a E
q

 C
o

M
 Ip

C
lQ

I 
<I - M

C
A

 S
p

g
ltc

 C
u

6
0

 R
e

iu
lL

 
IO

C
ligl 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 FIN

A
L R

E
P

O
R

T 

1
. 

P
ier Q

 

e. 
L

o
calized

 G
rid M

aps 

S
am

ple D
ata 

<
450 - IM

24llP
O

 R
esult5 

li.p
C

r20trn
'l 

200 - IM
253iP

D
 (H

V
 1 P

H
A

l [M
g

) 
300 -

 IM
253lP

D
 IH

V
-I FH

A
1 lm

m
l 

7003 - IM
253lP

D
 (H

V
 2 G

R
O

S
S

) lbkg I 
1303 

-
 IM

253iP
D

 {H
V

-2 G
R

O
S

S
1 Ispm

l 
1 82 - M

C
A

 G
rars G

am
m

a Eq 
C
o
M
 IpC

llgI 
rl - M

C
A

 S
p

x
h

c
 C

d
 

R
esu

lts 
IpC

ligl 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F. 
N

A
V

B
A

S
E

 N
N

P
P

 FIN
A

L R
E

P
O

R
T 

I
.
 

P
ier Q

 

e. 
Localized G

rid
 M

aps 

S
am

p
le D

ata 
c

4
5

0
 - IM

2d7IP
U

 R
esults ~p

C
IR

D
crn

'1 
200 - IM

Z
S

IP
D

 IH
V

-1 P
H

A
) L

k
9

1
 

3
0

0
 -
 IM

2
5

3
lP

D
 IH

V
-I P

H
A

) lcpm
l 

7003 -
 M

2
5

3
iP

D
 (H

Y
 2 G

R
O

S
S

) 
Ib

kg
I 

7303 -
 lM

2
5

3
iP

D
 IH

V
-2 G

R
O

S
S

) 
lcom

l 
l 8

2
 
-
 M

C
A

 G
r~

s
s

G
a

m
m

a
 Eq C

o
M

 /p
C

#/g
l 

cl - M
C

A
 S

O
ecll8c C

e
O

 Resu
lt9 

lD
C

8Ipl 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid M

ap
s 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

S
a

m
p

le
 Data 

c
4

5
0

 -
 IM

2
6

7
iP

D
 R

eruns 
bpC

IR
O

cm
21 

203 - IM
Z

U
IP

D
 (M

Y
-I 

P
H

A
I 

Im
p

 
303 - IM

2
5

Y
P

O
 (H

V
-1 P

H
A

I 
lcpm

 
7
0
W
 - IM

2
W

P
3

 (H
V

-2 G
R

O
S

S
) 

ilk
9

 I 
,303 - IM

2
5

3
iP

) (H
Y

~
2

 
G

R
O

S
S

) IcPm
l 

1
 82 - M

C
A

 G
ra

s
 G

am
m

a E
q

 C
C
4
 IPCt891 

cr 
-
 M

C
A

 S
g

o
cflic C

M
 

R
erulls 

IPC
8IgI 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid

 M
ap

s 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

S
a

m
p

le
 D

ata 
r
4
5
0
 - IM

247lP
D

 R
esults bpC

uZO
cn'1 

204 - IM
2

U
IP

D
 IH

V
-I P

H
A

I 
lb

kg
l 

300 
IM

2531P
D

 IH
V

 1 P
H

A
I 

lcpm
l 

7004 - IM
253lP

D
 (H

V
-2 G

R
O

S
S

1 1
1

9
1

 
7304 - IM

253lP
D

 (H
Y

-2 G
R

O
S

S
1 lcpm

l 
' IZ 

- ~
~

~
G

r
-

s
G

a
m

m
a

 
E

q C
D

M
 Ip

C
~

ig
l 

rl - M
C

A
 s

p
~

ifc
 

cuG
O

 R
esults 

I@
Igl 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F
. 

1. 
P

ier Q
 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

e. 
L

o
calized

 G
rid

 M
aps 

S
am

ple D
ata 

<
G
O
 
-
 IM

-ZIIIPD 
~

e
~

i
n

f
 

b,cnocm
7) 

200 -
 IIL

Z
53IP

D
 IH

V
-I P

H
A

J lb
k

~
1

 
300 - IM

-253iP
D

 iH
V

-1 P
H

A
i lco

m
l 

. 
. 

7
0

W
 
-
 IM

2
5

3
iP

D
 IH

V
-2 G

R
O

S
S

) 
ID

*g I 
7
3
W
 - IM

2531P
D

 1H
V

-2 G
R

O
S

S
) 

lc
~

m
l 

1 82 - M
C

A
 G

rm
r G

a
m
m
a
 E

q 
C

o
b

l loC
8:~ 

cl 
- M

C
A

 ~
R

I
I
I
C

 
C

o
M

 R
e

s
~

Its
 

IPC
I.Q

I 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid

 M
ap

s 

S
a

m
p

le
 D

ata 
c

4
5

0
 - IM

P
IllP

D
 R

esuns 
bpC

li20cm
'I 

2
W
 - IM

2531P
D

 IH
V

~
I PH

A
) 

lbkg / 
300 - 1

M
2

y
lP

O
 IH

Y
-I P

H
A

I 
/co

rn
/ 

7W
O

 - IM
253iP

D
 (H

V
~

2
 GR

O
S

S
I 

Ibky I 
7

3
~

 
- IM

ZLIPD
 

IH
V

-2 G
R

O
S

S
I 

Icpm
l 

1 82 - M
C

A
 G

rm
r G

am
m

a E
q. C

O
X
 Ip

C
liy) 

cl - M
C

A
 S

p
ec~l,; C

O
X
 R

esu
lts 

lpC
8lgl 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F. 
N

A
V

B
A

S
E

 N
N

P
P

 FIN
A

L R
E

P
O

R
T 

1. 
P

ier Q
 

e. 
Localized G

rid M
ap

s 

S
a

m
p

le
 D

ata 
c

4
5

0
 -
 IM

2171P
O

 R
esults D

lyC
b'20tm

'/ 
200 -

 IW
Z

U
IP

O
 IH

Y
-I P

H
A

l 
lb

kg
l 

3
0
0
 - IM

-Z
53iP

O
 IH

V
-I P

H
A

I 
lcpm

l 
70W

 
-
 IW

1531P
O

 (H
V

-2 G
R

O
S

S
1 

Ibkg I 
1300 - lW

253iP
D

 (H
V

-2 G
R

O
S

S
) 

lcprnl 
1 82 - M

C
A

 G
rm

r G
am

m
a EQ

 
C

M
 IpC

iIgl 
- M

C
A

 $lecn
,c c

d
 

n
esu

~lr 
IP

C
~

~
I 



V
O

L
U

M
E

 II., S
E

C
T

IO
N

 F
. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

I
.
 

P
ier Q

 

e. 
L

o
calized

 G
rid M

ap
s 

S
am

ple D
ata 

<
4

5
0

 - IM
147IP

D
 R

erun3 C
uC

lR
O

cm
'l 

2
0
0
 - tM

Z53IP
O

 IH
Y

-1
 P

H
A

J lbkg I 
3

0
0

 - IM
i531P

D
 1HY 

1 P
H

A
I lc

~
m

l 
7

0
M

 -
 lhC

2531P
D

 (H
V

~
Z

 GR
O

S
S

) 
lbkg1 

7
3

M
 - IM

2531P
D

IH
V

-2 G
R

O
S

S
) 

IcprnI 
1 8

2
 -
 M

C
A

 G
rm

r G
am

m
a E

c 
C

o
M

 loC
8ioJ 

cl - M
C

A
 %

eclfc<
 C
o
b
O
 R

eS
d

ltn
 

lPC
8igl 



V
O

L
U

M
E

 II., S
E

C
T

IO
N

 F
. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid

 M
ap

s 

S
am

ple D
ata 

<
4

5
0

 - IM
2111P

D
 R

ervlir 
hilC

IR
D

cm
'l 

200 -
 IM

2531P
D

 (H
V

~
I PI141 (bkg I 

300 -
 IM

2531P
O

 !H
Y

-1 
P

H
A

) lcpm
l 

:O
M
 
- IM

2531P
D

 IH
Y

-2 G
R

O
S

S
) 

lbka I 
7

3
M

 -
 IM

2
1

3
iP

O
 IH

Y
~

2
 GR

O
S

S
) 

lcum
l 

1 8
2
 - M

C
A

 G
ross G

am
m

a E
q 

C
U

M
 I~

C
iig

l 
cl 

-
 M

C
A

 a
e
c
ti#

r C
a

 
R

erultr 
ipC

#!q! 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F
. 

N
A

V
B

A
S

E
 N

N
P

P
 FIN

A
L R

E
P

O
R

T 

I
.
 

P
ier Q

 

e. 
Localized G

rid M
aps 

2 
3
 

S
am

p
le D

ata 
e

l5
0

 
IN

 24T
P

O
 R

E
IuIII 

b
p

C
n

X
m

?
 

200 -
 IM

Z
S

S
P

O
 IH

V
 I P

H
A

I IDko 1 
300 -

 IK
Z

53'P
D

 1H
V 

1 P
H

A
) lcprnl 

7O
M

 - lM
2

U
iP

D
 lH

V
~

2
G

R
O

S
S

i lbkg I 
13W

 
-
 lM2531PD (H

Y
 2 G

R
O

S
S

) IcD
m

l 
'.82 - M

C
A

 G
ross G

am
m

a E
q C

M
 IPC1191 

cr - M
C

A
 S

p
eclflc c- 

R
e

ru
IS

 
lpC

i/gl 



V
O

L
U

M
E

 II., S
E

C
T

IO
N

 F. 

1. 
P

ier Q
 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

e. 
L

o
calized

 G
rid

 M
ap

s 

2 
3
 

S
am

ple D
ata 

c
4

5
0

 - IM
2'7IP

D
 

R
erulfs 

bpC
Q

O
cm

'1 
200 - IM

253iP
O

 IH
V

-1 P
H

A
I B

ko I 
300 - IM

2
5

Y
P

D
 IH

V
-I P

H
A

I lcpm
i 

?O
W

 - IM
II3

IP
D

 (M
Y

-Z G
R

O
S

S
I 

[b
ig

 I 
73CO

 - IM
253lP

D
 1H

V-2 G
R

O
S

S
I 

lc
~

m
l 

8
2

 - M
C

A
 G

ro
rr G

am
m

a E
q

 C
D

dO
 

lpC
ligi 

- M
C

A
 SpeC8bc C

c
4
C
 A

esu
l1 

[pC
$igl 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

1
. 

P
ier Q

 

e. 
L

o
calized

 G
rid

 M
ap

s 

1
 

2 
3
 

4
 

S
am

p
le D

m
 

c45O
 - IM

2
4

7
iP

D
 R

erulfs 
1u

u
C

~Q
krn

'i 

.3m
 
- IM

Z
~

~
IP

D
 ~H

V
~

Z
 

G
R

O
S

S
] icpij 

t 8
2
 - M

C
A

 G
rorr G

am
m

a E
q C

~
M

 
lp

c
~

ig
l 

~1 - M
C

.4 S
peclc C

& 
R

esults 
IW

lig
l 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid M

aps 

S
am

p
le O

ats 
1

4
5

3
 - iM

2
4

7
iP

D
 R

esul15 
LuuC

IR
O

crn'l 
203 - IM

2
5

3
IP

D
 IH

V
~

I PH
A

) 
ID

tQ
 I 

3
0

3
 - iM

2
5

3
iP

D
 (H

V
-I P

H
A

I 
lcp

m
l 

7DCC - IM
2

5
3

lP
D

 IH
V

-2 G
R

O
S

S
1 Ib

kg
 I 

7303 - IM
2

5
3

iP
D

 (H
V

-2 G
R

O
S

S
] 

lcp
m

l 
1 82 - M

C
A

 G
rm

r G
am

m
a Eq 

C
o
M
 lp

C
,lg

l 
- M

c
a

 s
p

m
r,~

 c6
o

 R
esults 

[
a

c
,,~

~
 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
Pier Q

 

e. 
L

o
calized

 G
rid M

ap
s 

S
am

p
le D

am
 

c
4
5
c
 - IM

2
L

7
P

D
 R

elu
lls 

k
&

C
a

O
c

m
2

1
 

X)C - IM
253IP

O
 IH

V
~

I PH
A

I Ib*g I 
300 -

 IM
213iP

O
 IH

V
-I 

PH
A

I 
1
w

m
l 

7
0

M
 - IM

253iP
O

 IH
Y

 2
 G

R
O

S
S

1 
lbhg I 

130C
 - iM

2
5

3
iP

O
 (H

Y
-Z

 G
R

O
S

S
1 LW

m
l 

1 82 - M
C

A
 G

rm
r G

m
m

a
E

q
 C

W
 l&

lip
l 

c' - M
C

A
 *#t#c 

C
M

C
 R

erults 
Ip

C
'lg

l 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

1
. 

P
ier Q

 

e. 
Localized G

rid
 M

ap
s 

S
am

ple D
ata 

~
n

s
c

 
- I

M
~

P
O

 R
esuns 

~
~

c
llic

c
rn

'] 
200 -

 lM
2

U
lP

O
 (H

V
 I P

H
A

I 
Ibkg I 

300 - IK
2531P

O
 IH

Y
-I P

H
A

i 
lcom

l 

CI 
- M

C
A

 S
w

#
f#

c
 

C
D

W
 R

e
l~

l1
1

 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F. 
N

A
V

B
A

S
E

 N
N

P
P

 F
IN

A
L

 R
E

P
O

R
T 

1. 
P

ier Q
 

e
. 

L
o

calized
 G

rid M
aps 

S
am

ple D
ata 

c
a

0
 -
 IM

2471P
D

 R
ervltr 

bfiC
lnO

crn'l 
>

M
 

IM
1

3
P

O
 IH

V
-1

 P
H

A
I lbko I 

-
~

~
 

-
~

~
 

. . .. 
3
0
0
-
 IM

2
6

3
lP

O
 IH

V
 1 P

H
A

I 
lcPm

l 
,003 

-
 IW

2:3iP
C

 
(H

V
.2 G

R
O

S
S

/ lbkg I 
7365 - IW

2:LIIP
O

 
(H

V
 2

 G
R

O
S

S
1 IcPm

l 
1.82 - M

C
A

 G
ross G

am
m

a E
q C

d
 IPC8hI 

<
I - 

M
C

A
 s

p
n

fic
 C

~
M
)
 

R
eru

le 
IPCCIQI 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T 

1. 
P

ier Q
 

e. 
L

o
calized

 G
rid M

ap
s 

S
a

m
p

le
 D

ata 
cn

so
 - lM

241jP
D

 ~
e

s
u

ltx
 C

p
C

~
~

O
c

rn
'l 

200 - M
2531P

D
 IH

V
-I P

H
A

I 
Ibkg I 

300 - iM
213iP

O
 IH

V
-I P

H
A

I 
lcpm

l 
lo

rn
 - t

l
~

-
2

5
3

~
~

~
 

IH
Y

-2
 C

R
O

S
S

, 



V
O

L
U

M
E

 I!., S
E

C
T

IO
N

 F. 
N

A
V

B
A

S
E

 N
N

P
P

 F
IN

A
L

 R
E

P
O

R
T

 

1
. 

P
ier Q

 

e. 
L

o
calized

 G
rid M

ap
s 

1
 

2
 

3
 

4 
5
 

6 
7
 

S
am

p
le D

ata 
c
d
5
0
 -
 IM

2
4

7
lP

D
 R

e
Q

llfi lu
~

C
iZ

0
cm

'i 

7
3
W
 - lW

2
5
3
1
P

3
 IH

V
-2G

R
O

S
51 

lcP
m

i 
1 82 - M

C
A

 ~
ra

rr Gam
m

a E
Q

 C
a

 
ID

C
s!gI 

M
C

A
 Spec841C

 C
M

O
 R

e
s

u
lt 

lD
C

8lC
l 



V
O

LU
M

E
 II., S

E
C

T
IO

N
 F. 

1. 
P

ier Q
 

N
A

V
B

A
S

E
 N

N
P

P
 F

IN
A

L
 R

E
P

O
R

T
 

e. 
L

o
calized

 G
rid

 M
ap

s 

S
a

m
p

le
 D

ata 
c

4
5

0
 - IM

2471P
D

 R
e

s
u

b
 

bpC
IR

O
C

rn'] 
200 - IM

2531P
D

 IH
V

-! P
H

A
) !b

<
g

] 
300 -

 lM
2

5
3

P
D

 IH
V

 
1 P

H
A

) 
IC

O
PII 

7
0
W
 - IM

2
5
3
iP

D
 IH

V
-2 G

R
O

S
S

) 
lb

k
p

] 
7

3
M

 
-
 IM

2531P
D

 IH
V

 2 G
R

O
S

S
1 lcp

m
l 

1 82 - M
C

A
 G
~
O
S
S
 Gam

m
a E

Q
 C

m
 ID

C
~

I~
I 

4
 - M

C
A

 S
p

eclc C
o

6
0

 R
esu

lts 
!p

c&
l 



V
O

LU
M

E
 II., S

E
C

TIO
N

 F. 
N

A
V

B
A

S
E

 N
N

P
P

 FIN
A

L R
E

P
O

R
T 

1. 
P

ier Q
 

e. 
Localized G

rid
 M

ap
s 

sam
ple D

atd 
<
A
5
0
 - IM

2
4

7
iP

O
 R

esults 
C

w
C

8120cm
2l 

200 -
 IM

2
5

3
iP

D
 (H

Y
 i P

H
A

I 
lbkg I 

300 - IM
2531P

D
 (H

V
-l FH

A
1 lcpm

l 
,om

 
-
 1

~
2

5
3

i
~

~
 

IH
V

 2 G
R

O
S

S
) 

!picg 1 
1

3
M

 -
 IM

2
5

3
iP

D
 (""-2 G

R
O

S
S

] 
lcpm

l 
1 82 - M

C
A

 G
ro

ir G
am

m
a E

q 
C

m
 IpC

m
Ig1 

i
l
 -
 M

C
A

 3
e

c
lflC

 2C
-X

 
H

erullr 
loC

8igI 



VOLUME II., SECTION F. NAVBASENNPPFINALREPORT 

1. Pier Q 

f. Prior To Phommphs 

w a  
as- 



VOLUME II., SECTION F. 

1. Pier Q 

f. Prior To Photographs 

it. 



> , .  
, 

..I 
> *$,.7,:. 

WWPP F M L  l4W@Rf 
. .. . - 

VOLUME II., SECTION F. 

1. Pier Q 

9- After Photographs 

Head of pier, facing east 



NAVAL BASE NNPP FINAL REPORT VOLUME II., SECTION F. 

1. Pier Q 

g After Photographs 

Midway of pier, facing west 



Volume II., Section G. 

Pier Y 

NAVBASE NNPP FINAL REPORT 

a. Introduction: 

Pier Y is located in grid D 4  of the Charleston Naval Station map and was 
constructed in 1942. Pier Y is also identified as structures 332 and 331. 

(1 ) Description: 

Structure 332 is approximately 1300 feet long and 10 feet wide oriented 
east into the Cooper River. This section is constructed of concrete 
pilings supporting a concrete stab surface. Structure 332 leads into the 
main section of structure 331 which is approximately 400 feet long and 7 
feet wide. This section is constructed of wood pilings and wooden 
planks. From the main section of structure 331, two perpendicular 
segments extend south into the Cooper River. Each segment is 
approximately 400 feet long and 12 feet wide. 

(2) Brief History: 

(a) Use: This pier was constructed as part of the U.S. naval shore 
establishment expansion program and was authorized to berth 
various naval vessels. This facility is used as a Degaussing 
Station. 

(b) Radiological History: This structure was certified to berth 
nuclear vessels, however, there are no available records of 
berthing nuclear vessels on this pier. 

(3) Survey Requirements: 

Nuclear Ship Berthing Area surveys. Group 2 surveys were performed 
on the pier. 

b. Discussion: 

Group 2 survey areas were divided into approximately 10' by 10' grids. Where 
physically possible, each grid was subdivided into two 3' by 3' subsections 
which were located in areas of highest potential for contamination. One of 
these subsections was surveyed using the IM-247lPD and the other using the 
IM-253lPD (HV-1 PHA). Solid material samples were taken from a minimum of 
50% of the 10' by 10' grids. Additionally, solid material samples were taken 
from each 3' by 3' subsection that resulted in levels greater than twice 
background with the IM-253JPD (HV-1 PHA). 

Pier Y was divided into three hundred and forty-six, 10' by 10' grids. 

Individual backgrounds were used for this pier. The IM-247/PD and the IM- 
253JPD (HV-I PHA and HV-2 GROSS) backgrounds used for the low and high 
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concrete pours were 40, 150, 6,000, and 40, 400 and 10,000 counts per minute 
respectively. These radiation levels were based upon backgrounds obtained 
from Building M-1116 and Building 27, respectively. The IM-247lPD and the 
1M-253lPD (HV-1 PHA and HV-2 GROSS) background radiation levels used for 
the wooden sections were 20, 50, and 800 counts per minute based upon 
background radiation levels obtained from the Noisette Creek Bridge. 

A total of one hundred and seventy-seven solid material samples were taken. 
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: beryllium 7,  lead 
21 2, and lead 21 4. 

c. Summary: 

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

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

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

Analysis performed on solid material samples with the multichannel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than 0.1 6 pCi/g to a high of 11.45 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. 
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Midway structure 332. 
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1. Piers R and Z 

USS FRANK CABLE (AS 40) was tasked by COMSUBLANT to release Piers R and Z . 
FRANK CABLE developed a survey plan in conjunction with and authorized by 
COMSUBLANT and FRANK CABLE personnel completed the radiological surveys 
needed to support unrestricted release of Piers R and Z. FRANK CABLE personnel 
prepared and submitted to the Commander, Naval Sea System Command (Code 08R) 
the report, "SUMMARY REPORT FOR THE RELEASE OF PIERS R AND Z, 
CHARLESTON NAVAL BASE, CHARLESTON, S.C.FOR UNRESTRICTED USE" dated 
22 May 1995 Ser 921 0-45/0858. The following information was summarized from USS 
FRANK CABLE prepared report referenced above and patterned after CNSY 
unrestricted release reports for the purpose of consistency in report format. 

a. fntroduction: Pier R is located in grids J, K, L-26 and Pier Z is located in grids J,K, 
L-19 of the Charleston Naval Station map. Pier R is also identified as structure 330 and 
Pier Z as structure 337. A limited survey was conducted to demonstrate that no 
radioactivity was inadvertently carried into these areas. 

(1 Description: Pier Z is a double decker pier constructed of concrete. Pier R is 
made of concrete. 

(2) Brief History: 

(a) Use: These piers were used to berth various naval vessels. 

(b) Radiological History: Pier R was only used once to moor a nuclear 
powered vessel, the USS SCULPIN, from 12 to 15 January 1987. Pier 
Z was used in 1990 to moor USS HOLLAND from 27 May to 30 
September and in 1992 from 30 January to 3 February and 31 March to 
24 April. Pier Z was used to moor USS FRANK CABLE in1992 from 4 
August to 9 November. Pier Z was never used to moor nuclear 
powered vessels. There are no records that indicate radioactive 
material transfers occurred across Pier R or Z. All radioactive repair 
work performed at the Charleston Naval Base was performed either on 
the submarine tender, or on tended submarines. No radioactive repair 
work was performed on Piers R and Z. 

(3) Survey Requirements: The pier was surveyed using the techniques listed 
below to verify that no radioactivity associated with Naval Nuclear Propulsion 
was inadvertently carried into these areas. 

(a) Beginning from the seaward end of each pier, and at intervals of 20', 3' 
by 3' areas (alternating from the right side to the left) were gridded off. 
The grid markings ended 40' from beyond the foot of the piers. 

(b) Each grid underwent a 100% survey with a frisker (E-140NIDT-304 or 
equivalent) and a 100% survey with a PRM-SNISPA-3 in both the HV1- 
PHA and HV1-GROSS modes. Survey results greater than two times 
average background with a PRMdISPA count-rate rneterlscintillation 
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average background with a PRM-5lSPA count-rate meter/scintillation 
probe had to be investigated to determine the cause of the higher 
reading. Average background was established by measuring levels over 
similar materials in analogous areas of Charleston Naval Base to 
determine environmental factors which affected radiation levels. The 
sites selected for background determination had never been exposed to 
Naval Nuclear Propulsion Program radioactive material. 

(c) One material sample was taken from the ground covering in each grid 
and analyzed with a multi channel analyzer. 

b. Discussion: The radiation detectionlindicating (radiac) and sampling equipment 
used by FRANK CABLE in surveying Piers R and Z, as well as the techniques 
employed during use of this equipment, are discussed below: 

(a) Equi~ment Used for Performinq Surveys (Beta, Gamma): 

Surveys (beta-gamma contamination) were performed using a DT- 
304lPDR probe in conjunction with an E-140N rate meter. These 
surveys were performed by sIowly scanning surfaces with the D'T- 
304lPDR probe held within one-half inch of the surface to detect both 
loose surface and fixed radioactive contamination. Survey results are 
reported in micro-micro-curieslfrisk (uuci/frisk). The instruments were 
response checked with a source of known activity each day they were in 
use. This check consisted of verifying that the needle of the rate meter 
responded correctty to a source of known value and was not merely a 
check to see if the meter needle moved. The instruments used were 
calibrated within the last six months as required by procedures. 

(b) Eaui~ment Used for perform in^ Gamma Scintillation Survevs: 

Gamma scintillation surveys were performed using the Eberline 
Instrument Corporation (EIC) Model PRM-5N count rate meter with an 
Eberline Model SPA3 Scintillation Probe assembly or equivalent in both 
the HV-IIPHA mode and HV-2lGROSS mode. These surveys were 
performed by slowly moving the probe over the surface with the probe 
held within one-half inch of the surface, scanning all vertical and 
horizontal surfaces. The surveyors stopped approximately every 15 
seconds, or when an audible increase in the count rate warranted 
investigation, to measure the count rate. Results of these surveys were 
reported in counts per minute. The instruments were response checked 
with a source of known activity each day they were in use. This check 
consisted of verifying that the needle of the rate meter responded 
correctly to a source of known value and was not merely a check to see 
if the meter needle moved. The portable RADIAC instruments used for 
these surveys were calibrated within the last six months as required by 
NAVSEA procedures. 
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(c) Sample Gatherina Techniques: 

Solid samples are samples of surface material collected in plastic zip 
lock bags. All samples were obtained by using hand chipping tools. All 
solid material samples were isotopically analyzed by Charleston Naval 
Shipyard Radiation Health personnel. 

(d) Personnel: 

Personnel who performed surveys and sampling of Piers R and Z areas 
were given detailed training, completed a qualification program, and 
exercised verbatim compliance with written work procedures. Personnel 
qualified as Radiological Controls Monitors (RCM's) in accordance with 
NAVSEA 389-0153 performed the actual surveys with non-RCM's 
assigned to survey teams as recorders. Survey team performance was 
regularly monitored by supervisory radiological controls personnel and 
IMANPY representatives. 

(e) Backclrounds: 

Average background radiation levels were established each day for 
areas surveyed. Three individual background measurements were 
taken outside of the survey area and averaged to provide the 
background comparison count rate for the area being surveyed. 
Background determination locations were chosen based on materials 
which were consistent with materials in the area being surveyed. 
Background measurements were made in locations which were never 
exposed to radioactivity associated with the Naval Nuclear Propulsion 
Program. Daily background levels for PRM5N HVIIPHA mode surveys 
varied between 283 and 550 cprn. PRM5N fiV2lGROSS mode 
backgrounds varied between 6250 and 1 2500 cpm. E-140N background 
levels varied between 56 and 80 cprn. 

(f) Pier R was divided into 30 3' by 3' grids. Pier Z was divided into 126 3' 
by 3' grids. 

(g) A total of 156 solid material samples were taken. The following naturally 
occurring radionuclides were typical isotopes identified during analysis of 
solid material samples: actinium 228, bismuth 214, lead 212, lead 214, 
potassium 40, radium 226, and thallium 208. 

c. Summary: 

Surveys performed with the IM-247lPD did not detect areas greater than 
45OPpCi/20cm2. 

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

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

Analysis performed on solid material samples with the multichannel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than 1 .O pCi/g to a high of 3.8 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. 

CHARLESTON NAVAL BASE PIER R MATERIAL ANALYSIS DATA 

HV1 IPHA HV21G ROSS 
(CPM) (CPM) 

GRID BKG SURVEY BKG SURVEY 
1. 283 400 7083 8000 
2. 283 400 7083 8500 
3. 283 350 7083 11500 
4. 283 350 7083 7000 
5. 283 350 7083 8000 
6. 283 350 7083 9000 
7. 283 300 7083 6500 
8. 283 400 7083 8000 
9. 283 450 7083 8500 
10. 350 400 7666 8000 
11. 350 400 7666 9000 
12. 325 425 7000 7750 
13. 350 350 7666 7500 
14. 542 500 12500 9000 
15. 350 250 7666 6750 
16. 542 450 12500 9000 
17. 350 350 7666 7500 
18. 542 550 12500 15000 
19. 350 450 7666 9000 
20. 542 500 12500 15000 
21. 350 400 7666 1000 
22. 325 375 7000 7500 
23. 350 400 7666 9500 
24. 325 425 7000 7000 
25. 500 500 12500 10000 
26. 542 525 12500 12500 
27. 500 500 12500 12500 
28. 542 600 12500 15000 
29. 542 375 12500 7500 
30. 283 375 7083 9500 

E-l40N Solid Material Sarnples(pCi/g) 
(CPM) 0.1-2.1 1.1-1 -4 

BKG SURVEY MeV MeV 
67 80 2.0 e l  
67 70 1.8 c1 
67 70 2.0 <1 
67 80 2.3 (1 
67 70 2.0 c1 
67 80 2.8 c1 
67 80 2.8 c1 
67 70 2.1 c1 
67 80 2.3 c1 
80 70 1.4 <1 
80 70 1.5 c1 
80 70 2.0 c1 
80 70 2.1 e l  
76 70 3.2 <1 
80 60 1.8 el 
76 70 2.2 c1 
80 60 2.6 1.0 
76 90 4.8 1.2 
80 70 3.1 1.1 
76 80 4.6 1.2 
80 70 3.3 1 .O 
80 70 2.1 <1 
80 70 1.9 <1 
80 70 1.8 <1 
76 70 2.9 c1 
76 90 2.4 c1 
76 70 2.9 <1 
76 80 3.8 el 
76 80 1.7 c1 
70 60 1.8 €1 
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CHARLESTON NAVAL BASE PIER Z MATERIAL ANALYSIS DATA 

HV1IPHA HV2IGROSS E-l40N Solid Material Samples(pCi1g) 
(CPM) (CPM) (CPM) 0.1-2.1 1.1-1.4 

GRID BKG SURVEY BKG SURVEY BKG SURVEY MeV MeV Notes 
1. 550 450 12000 15000 56 70 1.5 <1 2 

NIA 
<I 
<I 
c1 
<1 
<I 
c 1 
<1 
<I 
<I 
< 1 
<I 
<I 
<I 
<I 
<I 
<I 
<1 
<I 
c1 
< 1 
<I 
<1 
1 .o 
<1 
<1 
<I 
<1 
1.0 
c1 
<I 
<1 
<1 
<I 
< 1 
<I 

Note (1) Surface sample not taken due to grid being metal grating. 
Note (2) Different Background levels taken due to differences in construction materials 
containing naturally occurring radioactivity. 
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HV 1 /PHA HV2/GROSS E-1 40N Solid Material Samples(pCi/g) 
(CPM) (CPM) (CPM) 0.1-2.1 1.1-1.4 

GRID BKG SURVEY BKG SURVEY BKG SURVEY MeV MeV rdotes 
38. 500 625 12500 15000 56 80 2.2 <1 2 
39. 500 550 12500 20000 60 90 2.6 c1 2 
40. 500 600 12500 15000 56 80 2.3 <1 2 
41. 500 450 12500 15000 60 80 2.2 <1 2 
42. 500 625 12500 15000 56 80 2.1 el 2 
43. 550 550 12000 15000 60 60 2.2 c1 2 
44. 500 600 12500 15000 56 60 2.2 <1 2 
45. 550 500 12000 12500 60 50 2.4 c1 2 
46. 500 600 12500 15000 56 80 2.2 <1 2 
47. 500 425 12500 14000 60 50 1.8 <1 2 
48. 500 600 12500 12500 56 80 2.4 <1 2 
49. 500 475 12500 16000 60 50 2.3 c1 2 
50. 500 575 12500 12500 56 80 2.4 1 -2 2 
51. 550 575 12000 14000 60 70 2.4 el 2 
52. 500 575 12500 15000 56 70 2.4 el 2 
53. 500 400 12500 14000 60 50 1.1 c1 2 
54. 500 575 12500 15000 56 70 2.4 c1 2 
55. 550 575 12000 14000 60 50 2.0 el 2 
56. 500 350 12500 14000 60 80 1.8 <-I 2 
57. 500 525 12500 16000 60 40 2.3 c1 2 
58. 500 450 12500 17000 60 70 2.7 1.2 2 
59. 550 550 12000 12000 60 60 1.9 1.2 2 
60. 550 550 12000 13000 60 70 1 -5 1 .O 2 
61. 500 450 12500 12000 60 60 2.4 c 1 2 
62. 550 550 12000 13000 60 70 2.8 <I 2 
63. 550 450 12000 12000 60 60 1.6 <I 2 
64. 550 500 12000 12000 60 80 2.8 1 .O 2 
65. 500 350 12500 7000 60 80 3.1 1 .O 2 
66. 550 450 12000 10000 60 80 1.8 <I 2 
67. 550 450 12000 11000 60 50 3.4 el 2 
68. 350 350 6250 7000 60 80 3.2 1.5 
69. 350 400 6250 7500 56 60 1.6 c1 
70. 350 375 6250 7000 60 50 1.8 el 
71. 350 400 6250 7500 60 60 2.0 <1 
72. 350 350 6250 6500 60 60 1 -4 el 
73. 350 300 6250 7000 60 80 2.4 c1 
74. 350 325 6250 6250 60 60 1.8 <1 
75. 350 350 6250 6500 56 60 2.3 <1 
76. 350 350 6250 7000 60 60 2.8 el 
77. 350 325 6250 6250 60 60 2.0 <I 
78. 350 275 6250 6000 60 60 2.2 <1 

Note (2) Different Background levels taken due to differences in construction materials 
containing naturally occurring radioactivity. 
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HV1 IPHA HV2IGROSS E-140N Solid Material Samples(pCi1g) 
(CPM) (CPM) (CPM) 0.1-2.1 1 .l-1.4 

GRID BKG SURVEY BKG SURVEY BKG SURVEY MeV MeV Notes 
79. 350 300 6250 7000 60 80 1.7 c1 
80. 350 350 6250 6000 60 60 2.6 c1 
81. 350 350 6250 6250 56 60 2.3 c1 
82. 350 375 6250 6000 60 70 1.7 el 
83. 350 300 6250 7000 60 80 1.5 <I 
84. 350 350 6250 7250 60 60 2.7 c1 
85. 350 350 6250 6250 60 60 2.0 tl 
86. 350 425 6250 6250 60 60 1.8 el 
87. 350 350 6250 6000 56 50 2,2 1 .O 
88. 350 350 6250 6000 60 50 2.4 1 .O 
89. 350 300 6250 7000 60 80 2.0 c I 
90. 350 400 6250 6250 60 60 2.1 <1 
91. 350 350 6250 7000 60 60 2.9 <1 
92. 350 350 6250 6500 60 60 2.1 <1 
93. 350 350 6250 6500 56 60 2.7 c1 
94. 350 350 6250 6500 60 60 2.2 c1 
95. 350 250 6250 7250 60 90 2.6 1 .O 
96. 350 425 6250 6500 60 80 2.2 c 1 
97. 350 375 6250 7000 60 60 2.1 c I 
98. 350 350 6250 6000 60 60 2.0 <1 
99. 350 350 6250 6000 56 50 2.2 <1 
100. 350 450 6250 7250 60 80 2.0 <1 
101. 350 300 6250 7250 60 80 2.7 c1 
102. 350 400 6250 7250 60 70 1.7 c1 
103. 350 425 6250 10000 60 60 2.5 el 
104. 350 500 6250 9500 60 60 2.6 c1 
105. 350 350 6250 7500 60 80 2.6 c1 
106. 350 400 6250 7500 60 70 2.2 c1 
107. 350 300 6250 6000 56 50 2.5 c1 
108. 350 400 6250 6750 60 50 2.5 c1 
109. 350 400 6250 6500 60 60 2.3 1.0 
110. 350 350 6250 6750 60 60 2.4 <I 
11 1. 350 350 6250 7250 56 60 2.0 1.2 
112. 350 300 6250 7000 60 60 2.3 el 
113. 350 350 6250 6750 60 70 2.8 1 .O 
114. 350 450 6250 7750 60 80 2.3 c1 
115. 350 225 6250 7000 60 60 3.5 1.4 
116. 350 400 6250 7250 60 50 2.6 <1 
117. 350 375 6250 8000 60 60 2.2 c 1 
1 t8. 350 350 6250 7250 60 70 2.0 < 1 
119. 350 350 6250 7250 56 50 2.9 1.1 
120. 350 400 6250 9000 60 60 2.6 <I 
121. 350 375 6250 7500 60 70 2.4 <1 
122. 350 425 6250 9250 60 70 2.9 <1 
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HV 1 /PHA HVZiGROSS E-1 40N Solid Material Samples(pCi1g) 
(CPM) (CPM) (CPM) 0.1-2.1 1.1-1.4 

GRID BKG SURVEY BKG SURVEY BKG SURVEY MeV MeV Notes 
123. 350 375 6250 8000 60 60 1.5 el 

All material samples were isotopically analyzed by Charleston Naval Shipyard Radiation 
Health personnel, and no detectable cobalt 60 was found in any sample (no cobalt 60 photo 
peaks were observed). AH of the samples were found to contain naturally occurring 
radioactivity, including actinium 228, bismuth 214, lead 212, lead 214, potassium 40, radium 
226 and thallium 208, none of which are associated with Naval Nuclear Propulsion Program 
operations. 
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Building 641 

USS FRANK CABLE (AS 40) was tasked by COMSUBLANT to release Buildings 641, 
646, 646A, and FBM-61. FRANK CABLE developed a survey plan in conjunction with 
and authorized by COMSUBLANT and FRANK CABLE personnel completed the 
radiological surveys needed to support unrestricted release of Buildings 641, 646, 646A, 
and FBM-61. FRANK CABLE personnel prepared and submitted to the Commander, 
Naval Sea System Command (Code O8R) the reports, "SUMMARY REPORT FOR THE 
RELEASE OF BUILDING 641, CHARLESTON NAVAL STATION, CHARLESTON, S.C. 
FOR UNRESTRICTED US€" dated 21 Mar 1995 Ser 921 0-45/0514 and "SUMMARY 
REPORT FOR THE RELEASE OF BUILDINGS 646,646A, and FBM-61 CHARLESTON 
NAVAL STATION, CHARLESTON, S.C. FOR UNRESTRICTED USE" dated 25 Aug 
1994 Ser 921 0-4511 229. The following information was summarized from USS FRANK 
CABLE prepared reports referenced above and patterned after CNSY unrestricted 
release reports for the purpose of consistency in report format. 

a. Introduction: 

Building 641 located on Charleston Naval Station, Charleston, S.C. has been 
classified as a Group 1 Area. 

(1) Description: 

Building 641 is a single story warehouse type structure with cement 
block walls, a concrete floor and a sheet metal roof. The interior has 
been partitioned into offices and a storage area using wood framing, 
wall board and a suspended ceiling. 

(2) Brief History: 

(a) Use: Building 641 has been used by Submarine Squadron 
FOUR personnel for shore-based administrative office space. 
Portions of Building 641 were used for the training and 
administration of Naval Nuclear Propulsion Program personnel. 

(b) Radiological History: Building 641 has never been used for 
radioactive material storage, radioactive repair work or as a 
radioactive material transfer route, but the building was 
frequented by nuclear qualified personnel. 

b. Discussion: 

Group 1 surveys were performed using CNSY Radiological Engineering Division 
Group 1 Survey Instructions. Surveys were performed using the DT-304lPDR 
probe in conjunction with an E-140N or RAM 3400 and the PRM-SNJSPA-3 
(HV-1 PHA and HV-2 GROSS). A direct scan survey of surfaces requiring 
investigation was performed using a E-140N or RAM 3400 with DT-304/PDR 
Probe. A 100 percent survey was performed of the general area, along with 
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detailed surveys of approximately one-third of desks, lockers, drawers and their 
associated contents using the PRM-5NISPA-3 operating in the HV1-PHA mode. 
A 25 percent survey was performed of areas and contents using the HV2-Gross 
mode. Any significant indications equal to or greater than two times average 
background were thoroughly investigated by performing additional surveys with 
the IM-247/PD, PRM-SNISPA (HV-1 PHA and HV-2 GROSS Mode), and by 
removing solid material samples. No twice background areas were found:, 
therefore no solid material samples were required to be taken. 

The IM-247/PD and the IM-253lPD (HV-1 PHA and HV-2 GROSS) pre- 
determined backgrounds were set by measuring levels in similarly constructed 
buildings in areas not normally traversed by nuclear qualified personnel. 

Actual backgrounds used were established each day for each area where 
surveys were performed. Five individual background measurements were taken 
in the survey area and averaged to provide the background comparison count 
rate for the area being surveyed, or background levels were taken in areas 
away from Naval Nuclear Propulsion Program personnel administration or 
training areas. Where necessary, background determination locations were 
chosen based on construction materials which were consistent with constr~~ction 
materials in the area being surveyed. 

c. Summary: 

Surveys performed in accordance with the Group t survey requirements did not 
detect any radioactivity associated with the Naval Nuclear Propulsion Program, 
thus no additional surveys or decontamination work were required as a result of 
these surveys. 
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2.2 Buildings 646, 646A, and FBM-61 

a. Introduction: 

Buildings 646, 646A, and FBM-61 located on Charleston Naval Station, 
Charleston, S.C. has been classified as a Group 1 Area. 

(1) Description: 

Buildings 646 and 646A are three story brick and concrete structures. 
The interior of both buildings has been partitioned into office and 
conference rooms. Building FBM-61 is a large three story brick veneer 
structure with cement block walls, concrete floors, and concrete roof. 

(2) Brief History: 

(a) Use: Buildings 646 and 646A and portions of building FBM-61 
were used for the training administration of Naval Nuclear 
Propulsion Program personnel consisting of submarine, squadron 
and group staff personnel. In Building FBM-61 only common 
areas and spaces which were used for training Naval Nuclear 
Propulsion Program personnel were searched. Janitorial and 
maintenance spaces, and spaces not used for the training were 
not searched. 

(b) Radiological History: Buildings 646, 646A, and FBM-61 were 
not used for radioactive work, as transfer routes for radioactive 
material, or for handling or storage of radioactive material 
associated with the Naval Nuclear Propulsion Program, and were 
evaluated as low potential areas for finding any program related 
radioactivity. Building FBM-61 required additional surveys for 
General Radioactive Material (GRAM). GRAM surveys were 
performed in the weld shop where thoriated welding rods were 
stored and used and in a storage locker where radioactive 
electron tubes were stored. 

b. Discussion: 

Group 1 surveys were performed using CNSY Radiological Engineering Division 
Group 1 Survey Instructions. Surveys were performed using the DT-304/PDR 
probe in conjunction with an E-140N or RAM 3400 and the PRM-SNISPA-3 
(HV-1 PHA and HV-2 GROSS). A direct scan survey of surfaces requiring 
investigation was performed using a E-140N or RAM 3400 with DT-304/PDR 
Probe. A 100 percent survey was performed of the general area, along with 
detailed surveys of desks, lockers, drawers and their associated contents using 
the PRM-5N/SPA-3 operating in the HVI-PHA mode. A 25 percent survey was 
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performed of areas and contents using the HV2-GROSS mode. Any significant 
indications equal to or greater than two times average background were 
thoroughly investigated by performing additional surveys with the IM-247/PD, 
PRM-SNISPA (HV-1 PHA and HV-2 GROSS mode), and by removing solid 
material samples. No twice background areas were found, therefore no solid 
material samples were required to be taken. 

Direct scan survey of equipment, welding electrode storage containers and 
ventilation ducting in the Weld Room were conducted using the E-140 frisker 
with DT-304/PDR probe. Since the main radionuclide of concern in this area 
was the thorium 232 contained in thoriated welding electrodes stored and used 
in this area the E-140N frisker and DT-304lPDR probe was selected because of 
its' sensitivity to the radioactive daughters of thorium 232 that are also present 
in materials containing thorium. 

The IM-247lPO and the IM-253lPD (HV-1 PHA and HV-2 GROSS) pre- 
determined backgrounds were set by measuring levels in similarly constructed 
buildings in areas not normally traversed by nuclear qualified personnel. 

Actual backgrounds used were established each day for each area where 
surveys were performed. Five individual background measurements were taken 
in the survey area and averaged to provide the background comparison count 
rate for the area being surveyed, or background levels were taken in areas 
away from Naval Nuclear Propulsion Program personnel administration or 
training areas. Where necessary, background determination locations were 
chosen based an construction materials which were consistent with construction 
materials in the area being surveyed. 

c. Summary: 

Surveys performed in accordance with the Group 1 survey requirements did not 
detect any radioactivity associated with the Naval Nuclear Propulsion Program, 
thus no additional surveys or decontamination work were required as a result of 
these surveys. 
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USS FRANK CABLE (AS 40) was tasked by COMSUBLANT to release Building X-10. 
FRANK CABLE developed a survey plan in conjunction with and authorized by 
COMSUBLANT and FRANK CABLE personnel completed the radiological surveys 
needed to support unrestricted release of Building X-10. FRANK CABLE personnel 
prepared and submitted to the Commander, Naval Sea System Command (Code 08R) 
the report, "SUMMARY REPORT FOR THE RELEASE OF BUILDING X-10, 
CHARLESTON NAVAL STATION, CHARLESTON, S.C.FOR UNRESTRICTED USE" 
dated 21 March 1995 Ser 921045i0512. The following information was summarized 
from USS FRANK CABLE prepared report referenced above and patterned after CNSY 
unrestricted release reports for the purpose of consistency in report format. 

a,. Introduction: Building X-10 is located in grid H-23 of the Charleston Naval Station 
map. A limited survey was conducted to demonstrate that no radioactivity was 
inadvertently carried into this area. 

(1 ) Description: Building X-10 is a single story warehouse type structure with 
cement block walls, an asphalt floor and a wood-framed roof with asphalt 
shingles. The interior has been partitioned into various storage areas using 
expanded metal enclosures. 

(2) Brief History: 

(a) Use: Building X-10 has been used as a supply receiving facility for 
Charleston Naval Base Personnel. 

(b) Radiological History: A portion of Building X-10 was used to store 
radioactive material, a portable effluent tank (PET), during a hurricane in 
1982. 

(3) Survey Requirements: The building was surveyed using the techniques 
listed below to verify that no radioactivity associated with Naval Nuclear 
Propulsion was inadvertently carried into these areas. 

(a) A portion of Building X-10 is a Group 3 radioactive material storage 
area. The floor of this Group 3 area was divided into 5' by 5' grids. No 
other areas have been used to store radioactive material nor has any 
area been used for radiological repair work or as a radioactive material 
transfer route. 

(b) Each grid underwent a 100% survey with a frisker (E-140NJDT-304 or 
equivalent) and a 100% survey with a PRM-5NJSPA-3 in the HV-1JPHA 
mode and 25% survey in the HV-IIGROSS mode. Survey results 
greater than two times average background with a PRM-5/SPA count- 
rate meter/scintillation probe had to be investigated to determine the 
cause of the higher reading. Average background was established by 
measuring levels over similar materials in analogous areas of Charleston 
Naval Base to determine environmental factors which affected radiation 
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Naval Base to determine environmental factors which affected radiation 
levels. The sites selected for background determination had never been 
exposed to Naval Nuclear Propulsion Program radioactive material. 

(c) One material sample was taken from the ground covering in each grid 
and analyzed with a multi channel analyzer. 

b. Discussion: The radiation detection/indicating (radiac) and sampling equipment 
used by FRANK CABLE in surveying Building X-10, as well as the techniques 

employed during use of this equipment, are discussed below: 

(a) Eaui~ment Used for Performina Surveys (Beta, Gamma): 

Surveys (beta-gamma contamination) were performed using a DT- 
3041PDR probe in conjunction with an E-140N rate meter. These 
surveys were performed by slowly scanning surfaces with the DT- 
304lPDR probe held within one-half inch of the surface to detect both 
loose surface and fixed radioactive contamination. Survey results are 
reported in micro-micro-curieslfrisk (uuci/frisk). The instruments were 
response checked with a source of known activity each day they were in 
use. This check consisted of verifying that the needle of the rate meter 
responded correctly to a source of known value and was not merely a 
check to see if the meter needle moved. The portable RADIAC 
instruments used for these surveys were calibrated within the last six 
months as required by NAVSEA procedures. 

(b) Eaui~rnent Used for Performina Gamma Scintillation Surveys: 

Gamma scintillation surveys were performed using the Eberline 
Instrument Corporation (EIC) Model PRM-5N count rate meter with an 
Eberline Model SPA3 Scintillation Probe assembly or equivalent in both 
the HV-1/PHA mode and HV-2lGROSS mode. These surveys were 
performed by slowly scanning surfaces with the probe held within one- 
half inch of the surface and perpendicular to the surface to detect 
gamma radiation. The instruments were response checked with a 
source of known activity each day they were in use. This check 
consisted of verifying that the needle of the rate meter responded 
correctly to a source of known value and was not merely a check to see 
if the meter needle moved. The portable RADIAC instruments used for 
these surveys were calibrated within the last six months as required by 
NAVSEA procedures. 

(c) Sam~le Gatherino Techniques: 

Solid samples are samples of surface material collected in plastic zip 
lock bags. All samples were obtained by using hand chipping tools. All 
solid material samples were isotopically analyzed by Charleston Naval 
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radioactivity in the gross energy range (0.1 -2.1 MeV) and the cobalt 60 
energy range (1.1 -1.4 MeV). 

(d) Personnel: 

Personnel who performed surveys and sampling of Building X-10 areas 
were given detailed training, completed a qualification program, and 
exercised verbatim compliance with written work procedures. Personnel 
qualified as Radiological Controls Monitors (RCM's) in accordance with 
NAVSEA 389-01 53 performed the actual surveys with non-RCM's 
assigned to survey teams as recorders. Survey team performance was 
regularly monitored by supervisory radiological controls personnel. 

(e) Back~rounds: 

Average background radiation levels were established each day for 
areas surveyed. Three individual background measurements were 
taken in areas constructed from analogous construction materials 
averaged to provide the background comparison count rate for the area 
being surveyed. Background determination locations were chosen 
based on materials which were consistent with materials in the area 
being surveyed. Daily background levels for PRM-5N HV-1/PHA mode 
surveys varied between 341 and 400 cprn. PRM-5N HV-2lGROSS 
mode backgrounds varied between 9333 and 15000 cpm. E-140N 
background levels varied between 60 and 70 cpm. 

(f) Building X-10 was divided into 39 5' by 5' grids. 

(g) A total of 39 solid material samples were taken. The following naturally 
occurring radionuclides were typical isotopes identified during analysis of 
solid material samples: actinium 228, bismuth 214, lead 212, lead 214, 
potassium 40, and thallium 208. 

c. Summary: 

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

Surveys performed with the IM-253lPD (HV-11PHA) did not detect areas greater 
than ar equal to twice background. 

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

Analysis performed on solid material samples with the multichannel analyzer 
(MCA) detected gross gamma equivalent cobalt 60 levels ranging from a low of 
less than 1 .O pCi/g to a high of 6.5 pCi/g. 
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less than 1.0 pCilg to a high of 6.5 pCi/g. 

Analysis performed on solid material samples with the MCA for specific cobalt 
60, indicated that all solid material samples were less than t pCi/g. 

CHARLESTON NAVAL BASE BUILDING X-10 MATERIAL ANALYSIS DATA 

GRID HV-2lG ROSS 
(CPM) 

BKG SURVEY 

HV-PIPHA (CPM) 

BKG SURVEY 

E-140N (CPM) 

BKG SURVEY 

Solid Material 
Samples (pCiIg) 
0.1-2.1 1 .I-1.4 
MeV MeV 
1;3 

5.2 1 .!5 
4.5 1:l 
3.1 c 'I 
4.1 1.4 
5.1 1.5 
3,3 <I 
3.8 4 
4.2 <1 
4.5 <1 
2.0 <I 
4.0 <1 
1.9 <1 
4.9 1 .I 
4.4 <I 
5.8 2.0 
4.0 1.01 
4.7 1 .€I 
5.6 1.0 
4.2 1.1 
6.1 t -3 
4.9 1.4 
3.8 1.2 
2.1 < 1 
6.5 1.4 
3.9 1 .o 
4.4 1.2 
3.4 1.2 
4.1 <1 
5.0 1.2 
3.4 <1 
3.7 <1 
3.4 1.0 
3.9 1 .o 
2.7 <1 
3.8 < 1 
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All solid material samples analyzed by Charleston Naval Shipyard Radiation Health 
personnel had no detectable cobalt 60 in any sample (no cobalt 60 photopeaks were 
observed). All of the samples were found to contain naturally occurring radioactivity including 
actinium 228, bismuth 214, lead 212, lead 214, potassium 40, and thallium 208. 
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e. After Photograph 

RAM Storage Area, viewing south. 
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e. After Photograph 

RAM Storage A m ,  viewing north. 

e.,; 
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