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EXECUTIVE SUMMARY 

The Atlantic Division, Department of the Navy, has modified AlE Contract 

N62470-84-C-6886 (Confirmation Study) to include second-round activities and 

preparation of an exposure assessment in accordance with the appended 

(Appendix A) scope of work at the Marine Corps Air Station (MCAS), Cherry Point, 

l\Iorth Carolina. The performance of this work and corresponding schedule is 

discussed in this combined Plan of Action and Milestone Report, Site Operations 

I. Plan, and Health and Safety Plan. 

) 

Seven work tasks have been identified for Round 2 activities and for completion of 

the Exposure Assessment. The work tasks are discussed in Sections 1.0 through 7.0 

of this report as follows: 

Section 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

Conduct Drilling 

Conduct Surveying 

Conduct Sampling 

Task 

Perform Laboratory Analysis 

Perform Slocum Creek Study Evaluation 

Prepare Reports 

Conduct Exposure Assessment of Surface 

The schedule of activities/milestones is presented in Section 8.0. The Department 

of the Navy work scope is shown in Appendix A and the Health and Safety Plan for 

all Round 2 field activities is shown in Appendix B. The trip report for Round 1 

field activities is included in Appendix C. 

ES-1 
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1.0 DRIWNG 

Task 1: Conduct Drilling 

A total of eight wells will be drilled, as shown in Table 1-1. Seven wells will be 

installed in accotqance with the O~part:m$iit pf the Navy work scope (App~ndix A). 

The eighth w~II'(site' 13) is a re~la~~~'e-ni ~eil; the ,original of' which was destr~yed 
during construction activities;' C ':The' cOst of;i"e~lacement will be assumed by the 

contractor respo'nsible for de~trIJctlon; of the' original well. 'The location of: e~Ch 
well is shown in Figures 1-1 through 1i.6. 

The tentative l$chedule for well -cOmpletion ,'is also shown in Table 1-1. A 

description of each new well and raiionale 1forwell selection (location and "&'epth) 

follows. , '-', 

J 
·f ' . ~ , 

Site Well NumberIDescription: Rationale 

Site 1: 1 GW04 - Deep Well (651: Depth to a potential confining layer is unlCRown 

in this location, as determined by a review of historic subsurface 

investigations and by "recent 'Round 1 tltillfng efforts. Exfstin'g data 

indicates that a confining la~e~ may exist from 25 feet to 100 f~~t de,ep'.· 

A deep well is necessary (1) to determine the stratigraphic location of 

the confining bed and (2) to install a monitoring well at an appropriate 

depth in order to obtain groundwater samples immediately above the 

confining bed. 

Site 2: 2GW03 - Shallow Well (10'): The existing water table in the vicinity of 

well Nos. 1GW01 and 2GW02 is less than 5 feet. Contaminants with a 

specific gravity less than water will be found at the piezometric surface. 

A well screened in this zone is recommended. 

Note: No contaminants were detected in the groundwater samples at sites 1 or 2. 

The above-recom,:"ended wells will aid in verifying the contamination status of 

these sites. 

1-1 
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TABLE 1-1 

DRIWNG AonvmEs 
MCAS, CHERRY POINT, NORTH CAROUNA 

> Sp.h,ed",le,d Figure 
" , 

Site Number Depth Drilling Date p 985) Reference 
. , i ~ .-

1 lGW04 6p' ,qQ1R~er 16, ,WeQPesday. 

2 2(3yv~3 10' p~tpber 16, Wep;nesdaY . 
• ~ < • 

5 5GW07 10' October 17, Thursd~y 

7 7GW03 35' October 15, Tuesday 

13 (1) 25' October 1~, ThursEtay., 

16 16GWQ5 25' Oc;ober ,~8, FridaY 

16 16GW06 25' October 18, Friday 

19 19GW03(2} 5' October 19, Saturday 

(1) Replacement well (original destroyed ,during site construction activities) 
(2) Coordinate' access across runway with MCAS, Cherry Point., 

1-2 

1-1 

1:-1 

1-2 

1-3 

1-4 

1-5 

1-5 

1-6 

.:-
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LEGEND 
S MONITORING WELL LOCATION .;. 
• PROPOSED ROUND 2 WELL .: 

."",.-
",. . 

J (~ R~OPQS)ED MONITO~ltJG W~LL ,L~C~TIONS) 
". SITE NOS-.le ~ 

M'C:~S:' CHERRY'POINT"::N G . ,. ,), '.... , , . , 

,FIGURE. I-I 

. 'SCALE I" =790' ~ , 

. 1-3 
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LEGEND 
S MONITORING WELL LOCATION 

• SURFACE WATER SAMPLE LOCATION 

£ . SEDIMENT SAMPLE LOCATION 

• PROPOSED ROUND 2 WELL 

, ~,t . . ' .. " 
? 
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.' ." 
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PROPOSED MONITORING.JWELL I SURFACE '!VAT~.B " FIGURE,I-2 

, . " 
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" , 

AIl!~.SEDJME~T:!).f-MALE . LOCATION .. SITE NO,5· ••. c:tjt. ",'" ',' N" j US 
;-'. c.:, CkS CHERRY POINT, Ne ',:. ,'.,"," ',',' ',' 

. .. ,"" SCALE Ill: t::t150' ,': :.' ~1""O'\J 
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PROPOSED MONITORING WELL AND SURFACE WATER 
SAMPLE LOCATIONS, SITE NOS. 687 

MCAS CHERRY POINT, NC 
SCALE 1"= 1000' 
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J = 
I i 

~~ 
• .. 
• ;" 
~ - .. . 

;,',PI80PQSEP:MONITQRING WELL LOCATIONS FIGURE 1- 5 
, 
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, 
Site 5: 5GW07 - Shallow Well (10'): During drilling, prior to Round 1 sampling, a 

5-foot zone of sand banded with petroleum product(s} was intersected 

between 0 feet and 5 feet. In addition to this, the water table is less than: 

10 feet - 15 feet deep. It is recommended that a well screened from 

groun'd "sorface 'to '5 feet to ;lO'feet be incstaII ed:, The petroleum produCt" is' 

o less dense than water and will be found at the piezometric"surface. 

) 

) 

) 

Site 7: 7GWoa;.. Deep well" (35'): Historic data Indicates ~ cdhfiriing 9 ,bed "at 

approximately 35 feet. Constituents were detected at the wellhead Of ,v the ' 

two wells during drilling. Analytical ~esults of' groundwater samples taken 

in these wells did not confirm field results. The historic disposal 

practices at this site indicate a strong potential for groundwater 

contamination. It is recommended that this we" be installed (in 

accordance with the original work scope) to the confining bed. The well 

screen should extend the entire length of the well. 

Site 16: 16GW05 and 16GW06 - 'Intermediate Depth Wells (25'): An upgradient or 

background well must be located. 

Figure 1-5.) 

(Two locations are shown on 

Site 19: 19GW03 - Shallow Well (5'): The water table in existing wells 19GWOl and 

19GW02 is less than 5 feet from ground surface. It is recommended that a 

shal!ow well intersecting the piezometric surface be installed in order to 

collect representative groundwater samples in that zone. Coordination of 

drilling activities with Lieutenant Colon.el H.G. Hutchinson (Ext. 

2233/2671) is critical since access to this proposed location is across a 

runway. 

The redrill of the well at Site 13 must be coordinated with Mr. Jim Tooker 
~, 

) (maintenance operator) at Ext. 3153 or 3942. Utility maps must be referenced to 

avoid potential subsurface problems. All drilling activities will be conducted in 

accordance with the Health and Safety Plan in Appendix B. 

1-9 
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2.0 SURVEYI~G 

Task 2: Conduct Surveying 

The location Qf 77, wells will be surveyed. 

summarized by site in Table 2-1. 

Wells included in the 'surveying} ar~ 

All surveying ,activities will be conductE;ld .in acco~danoe with the HeaJth and Safety 

Plan in APPendix Iil. 

2-1 
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TA8lE 2-1 

WEllS 1:0 8E SURVEVED 
MCAS. CnERRv POINT. NORTII CAROLINA 

__ 1_ __ 2_ __ 4 _ __ 5 _ __ 6 _ __ 7_ 10 10 IPol'ablel 13 
"r'",'" ,",;:J" 

IOWOl 2GWOl 40WOl 50WO. 60WOl 10WOI 10EOWOl IOpW81 130WOl 
lGW02 2GW02 4GW02 5GW02 60W02 1OW02 IOEOW02 IOPW02 Il0wD2 
10W03 20W03- 40W03 50W03 60W03 76W03- 10EOW03 10PWOl 130W03 
10W04- 40W04 50W04 60W04 100W04 10P~04 130~~4 

40W05 5GW05 10EOW05 10PW05 1301111.05 
50W06 10EOW06 10PV)106 130WIJ6 
5GW07- 10EOW07 10P\\1:11 130W9? 

10EOW06 10P~13 Il0W08 
100W09 10P'lI/16 
lOOW10 10PWll 
100Wl1 
10GW12 
10EOW13 

Tolal 4 3 5 7 4 3 13 to 6 

N , 
N 

• ''To be Installed during Round 2 &leld actlvilies 

15 1111::-

~OWIl'1 190WO. 150WOl 
150W02 1;,!>OWO:2 '~;'190W02 ,;" 
15GW03 tIIGW03 ,~, t9Q\1v03" 

" .50W04 ijiOWo.~ 
,150W05 l:SGWOS-

150W06 160WOU-

--' ·c> 
6 6 3 

","'I 

';' 

2. 

21GWOl 
210W02 
2.0W03 
210W04 
210W05 

5 77 TOlal 

o 
"'C 

I 

o 
o 
w 
:a 
CD 
\ I o 
W . 
o 
cJi 
I' .... 
d -o .... 
~ 
,~ 
U'I 
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3.0 SAMPUNG 

Task 3: Conduct Sampling ", " 

Samples will be collected from Sites 1, 2, 4, 5, 6, 7, 10, 13, 15, 16, 17, 19, and 21. 
'} , 

A site-by-site tabulation of sample numbers and correspo,nding analysis is jJr~s~nted 
~ ~ I:;'.' 

in Tables 3-1 through 3-12. A, key to the chemical' analysis abbreviations is 

presented in Table 3-12. The location of each sample is shown on~fslte~by-~ite 

basis in Figures 3-1 through 3-11. Contact personnel fo~ site-specific s~iTlp'll~g are 

shown in Table 3-13. 
.:":' ~~ ~." 

:~' ~: l 
In addition to analysis shovin, the pH of all samples will be taken, water levels in 

all wells measured, and the petroleum, oil, and lub~icant layer: :rrfe~sured "in 
:" : '~ -"~ '\ 

monitoring wells at Sites 5 and 13. " :':' ' " .. ,'4, 

All work activities will be conducted in accordance ~with the:fHe,~I,th ',,~an~ ;~Saf~ty 
Plan in Appendix B. 

.J., 

3-1 
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TABLE 3-1 

SAMPUNG PLAN 
SITES 1 AND 2 

MCAS. CHERR¥ POINT. NORTH CAROUNA 

I) 
Sample Location 

cr6+ 10 Number ...ff.- eN EOB 

Site 1: Groundwater 

lGWOl X X X X 
1 GW02 X X X X 

J lGW03 ~, X X X X ;' 

1 GW04* X X X X 

Site 2: Groundwater 

2GW01 X X X X 
> 2GW02 X X X X 

2GW03* X X X X 

TOTAL 7 7 7 7 

*To be installed during Round 2. 

) 

3-2 



Sample Location 
10 Number 

Groundwater 

4GW01 
4GW02 
4GW03 
4GW04 
4GW05 

Surface Water 

4SW01 
" 

TOTAL (Water) 

Soils 

4S001 
4S002 
4S003 
4S004 
4S00'5 

TOTAL (Soil) 

CP-00348-03.05-1 % 1/8,5 

TABLE 3-2 

SAMPUNG PLAN 
SITE 4 

, 

MCAS1 CHERRY POlNT1 NORTH GAROWNA 

....ee.... Cr6+ CN 

X X X 
X X X 
X X X 
X X X 
X X X 

X X X 

6 6 .6 

3-3 

) 

EOB Asbestos 

X 
X 
X ~ 

X 
X 

,) 

X " 

6 

X 
X 
X 
X 
X 

5 
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TABLE 3-3 

SAMPUNG PLAN 'i' 

SITE 5 
MCAS, CHERRY 'POINT; NORTfh'GAROliNA 

Sample Location Organics 
10 Number l" ," 

pp SOB PCBr 

Groundwater 

5GW01 X X X 
5GW02· :X X X 
5GW03, 'x X X 
5GW04 ;)( X X 
5GW05 X X X 
5GW06 X X X 
5GW07* X X X 

Surface Water 

5SW01 X X X 

TOTAl (Water) 8 8 8 

Sediment 

5S001 X X 

TOTAl (Sediment) 1 1 

*To be installed during Round 2. 
NOTE: Measure POL layer in monitoring wells. 

TCOO (Screening Only) 
GC (gas chromatograph) 

3-4 

Oil & 
Grease TCOD 

X 
X 
X 
X 
X 
X 
X 

X 

8 

X 

1 

Ge 
..f1L ..&.. "Fuel 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 

8 8 

X 

1 



Sample I:p,oation 
10 Number 

Groundwater 

6GW01 
" 

6GW02 
6GW03 
6GW04 

TOTAL 

CP-00348-03'.05-1 % 1/85 

TABLE 3-4 

SAMPUNGJ~LAN ; 
SITE 6 \: 

MCAS, CHERRY POINT,. NORTH ,CAROUNA " 

VOA 
~P, , Phenolics 

X X 
X X 
X X 
X X 

4 4 

3-5 

Metals ...hL 

X X i/, 

;:X X , 

'x X"; " 

,x X,,' 

~4 4 
,;' 

" , 

\ 

, 
) 

('-' 

) 
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TABLE 3-5 

SAMPUNGPLAN 
SITE 7 

MCAS, CHERRY POINT, NORTH CAROUNA . 

*To be installed during Round 2. 

Note: 7SW02 and 7SWOa samples to ,be taken above treatment plant 
discharge point. 

3-6 
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TABLE 3-6 

SAMPUNG PLAN 
SITE 10. 

MCAS, CHERRY POiNt, NORTH CAROLINA 

Sample Location 
Cr6+ 10 Nymber ..ff.... ..§Q§. 

r 
, 

I 

Groundwater 

10EGW01 X X X 
10EGWo.2 X X X 
10EGW03 X X X 
1o.GWo.4 X X X 
10EGW05 X X X 
10EGW06 X X X 
10EGW07 X X X 
10EGW0.8 X X X 
10EGW09 X X /~ 10EGW10 X X 
10EGW11 X X X 
10GW12 X X X 
10EGW13 X X X 
'10PW01 X X X 
10PW02 X X X 
10PW03 X X' X 
10PW04 X X X 
10PW05 X X X 
10PW06 X X X 
10PW11 X X X 
10PW13 X X X 
10PW16 X X X 
10PW17 X X X 

SUBTOTAL (Water) 23 23 23 

Surface Water/Leachate 

10LW01 X X X 
1 o LW02 X X X 
10SW03 X X X 
1 o LW04 X X X 
10LW05 X X X 

SUBTOTAL (Water) 5 5 5 

TOTAL (Water) 28 28 28 

3-7 

,) 

GWCI 

X 
X 

,) 

X 
X 
X 
X 
X 
X 
X 
X 
X, 
X 
X '\ 
X ) 
X 
X 
X 
X 
X 

(:. 

X 
X 
X 
X 

23 

X 
X 
X 
X 
X 

5 

28 
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TABLE 3-6 
SAMPUNG PlAN 
SITE 10 
MCAS, CHERRY POINT, NORTH CAROLINA 
PAGE TWO 

'<Sample Location 
I't! 10 Number 

Sediment/Leachate Soil 

10LS01 
. 10LS02 

105003 
10LS04 
10LS05 

TOTAL (Soils) 

x 
X 
X 
X 
X 

5 

X 
X 
X 
X 
X 

5 

Note: Collection of a leachate sample in the vicinity of location 1 o LW05 
is critical :,because of its proximitY to the 'upgradient surface 
impoundments. 

3-8 
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TABLE 3-7 

SAMPUNG PLAN 
SITE 13 

MCAS, CHERRY POINT, NORTH CAROUNA 

Sample Location VOA 
10 Number: " ...ff... <,EDB 

Groundwater 

l3GW01 X X 
13GW02 X " X 
13GW03 X X 
13GW04 X X 
l3GWQ5 X X 
l3GW06 X X 
l3GW07 X X 
13GW08 X X 

, 'i'\' 

TOTAL (Water) , 8 ," 8 

Misc. 

l3F05 

TOTAL (Fuel Oil) 

NOTE: Measure POL layer in monitoring wells. 
GC: gas chromatograph 
Fuel Oil: JP4 

3-9 

Oil & 
Grease, 

X 
X 
X 
X 
X 
X 
X 
X 

8 

' "" 'l' tr3C 

..f!L .E!LiL 

, " ~ ", ' 

X 
X 

("' 

X X 
X X 
X X 
X X 
X ' , .-
X 

'8, : 4 ., 

'-. 

X 
I 

/ 

1 



Sample Location 
10 Number 

Groundwater 

1SGW01 
) 15GW02 

1SGW03 
1SGW04 
15GW05 
15GW06 

Surface Water 

1SSW01 
15SW02 
1SSW03 

, ) TOTAL (Water) 

Sediment 

15S001 
15S002 
1SS003 
15S004 
1SS005 
15S006 
158007 

"-
1SS008 

J 

TOTAL (Sediment) 

J 

) 

CP-00348-03.05-10 lO 1/85 
/ 

TABLE 3-8 

SAMPUNG, BLAN 
SITE lS 

MCAS, CHERRY POINT, NORTH eAROUNA 

VOA 
PP - CN Phenolics 

,X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X 
X X X 

( X X X 

9 9 9 

X 
X 
X 
X 
X 
X 
X 
X 

8 

3-10 

I Metals 

X 
X. 
X 
X 
X 

.X 

X 
X 
X 

9 
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TABLE 3-9' 

SAMPUNG"PlAN 
SITE 16 

" MCAS, CHERRY POINT, NQRTH "CAROUNA 

Sample Location 
"ID,,~NUmber .l!f.. '~ .. ~ ' r 

Groundwater 

l6GW01 X X X 
l66W02 X X X 
l6GW03 'X X X 
l6GW04 X X "X 
l6GW05* X X X 
16GW06* X X X 

TOTAl (Water) 6 6 6 

J" 

*To be in'stalled during Round 2. 
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(-, 
" -' 

EDB 

X 
X 

(, 

X 
X 
X 
X 

6 

'\ " 

) 



'J 

) 

) 
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TABLE 3-10 

SAMPUNG PLAN 
SITE 17' i, 

MCAS, CHERRY· POINT, NORTH CAROLINA' 

Sample Location 
ID Number PCB 

Soils 

17S04 X 
17S05 X 
17S06 X 

TOTAL 3 

3-12 

TCDD 

X 
X 
X 

3 



Sample location 
10 Number 

Groundwater 

19GW01 
19GW02 
19GW03* 
21GWOl 
21 GW02 
21GW03 
21GW04 
21GW05 

TOT At (Water) 

Soil 

21S001 
21S002 
21S003 
21S004 
21S005 

TOTAl (Soils) 

CP-00348-03,:05-1 01-01/85 
l 

TABLE 3-11 

SAMPLING, P~N 
SITES 19 and 21 

MCAS, CH~RRY POINT, NqRTH, ~AROUNA 

..ff.... Cr6+ .5Q5L 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

8 8 8 

*To be installed during Round 2. 

3-13 

Asbestos 
,j ~,. 

X 
'\ 

X 
j' 

X 
X 
X 

5 



) 

) 

) 

) 

) 

TABLE 3-12 c 

CHEMICAL ANALYSIS 
ABREVIATION ~ . 

MCAS, CHERRY POINT, NORTH CAROUNA 

PP: Pri9rity PoUutal),t (incl!J~Jng}yllBK, MEK, an~;~ylenes) 

Cr6+: Hexavalent Chromium', 

EDB: . ;E,tn?(Jepe .pJbromide 

VOA: Vol~tile Organic Analysis 

TCDD: Scr~~~ing for Qi,o)dn 

Metals: Cu, Cr, Pb, Zn, Cd, Ni, Ag 

GWOI: Groundwater Contaminant Indicators -

GC: 

Specific Conductance, pH, total organic halogens"total organic carbon 

Gas Chromatograph 

3-14 
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TABLE 3-13 

CONTACT PERSONNEL 
SAMPUNG 

Contact 

Mr. Hall {water pla'At manag'et} 
Mr. Osborne (laboratory manager) 

Colonel Watt 

Mr. Beasley, Manager of OPDO 

3-15 

Item 

Obtain keys to pump house 
of potable w~lIs 

\ 

Access/cle'arance asrie'c'essary 
. ' l 

Access for sampling inside 
OPOO gate only'" 
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) 

'\ ) 
,/ 

) 

) 

) 
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J-i JII.ni ' . 

~5~~~~~f artcoc~ .·RM 2 ' 

LEGEND 
S MONITORING WELL LOCATION " 
• PROPOSED ROUND 2 WELL •• 

, 

"'M'ONITORINGWELL LOCATIONS 
; srf:E NO;S;;l'S.2 
iMeAS, ··CMERRY POINt ,NC· 

.SCALE I" = 790' t. 
,"3'o--V_;~l,t 

i·i:;"." • 3-16 
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S MONITORING WELL LOCATION 
• SURFACE WATER SAMPLE LOCATION 
• SOIL SAMPLE, LOCATIONS ' 

MONITORING WELLS! SOIL AND SURFACE: WAT:ERt' 
, '-'?J' '." ls4MJ~t..E) LQCA TIONS, SITE,J~O,4 . 

1:'': + ";1&4C:AS CHERRY POINT, Nt ' 
SG'A4E 111= 1500' 

'. 3-17 
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CERN'i.JS 
LD~TION o A Halliburton Company 
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• SURFACE WATER SAMPLE LOCATION 
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tAKEN AT EACif SURFACE WATER SAMPLE L.OCATION'J ______ _ 

) 

• PROPOSED ROUND 2 WELL 
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S MONITORING WELL 

MONITORING WELL 
LOCATIONS, SITE NO. 10 

MCAS CHERRY POINT, NC 
SCALE 1"= 1000' 
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FIGURE 3-5 

DRNUS LlJ CORPORATION o A Halliburton Company 
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RFACE WATER SAM tLS= SOIL LEACHATE SAMPLE, LW=SURFACEWATERLEACH-. 
BOTH SAMPLES TO BE TAKEN AT THE SAME LOCATION WHERe: INDICATED. 

SAMPLE LOCATIONS. SITE NO. 10 
MCAS CHERRY POINT, NC 

SCALE 1"= 1000' 
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SCALE I" = 675' 
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£ SEDIMENT SAMPLE LocATION 
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SURFACE WATER SAMPLE 
LOCATION 
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S MONITORlNG WELl- LOCATION 
.' ,--r' -". ,1 _" ' ~.: ! . .,,: '. t' ,F;/, '",-; "" 

• PROPOSED ROUND 2 W~L~ . 

'. , " . " ,;, " " , 

MONITOR I NG./WEl;.L .. LOOATIO NS,' , 
SITE NO. 16 

'MeA! CHERRY POINT,NC 
SCALE ,"=700·t 
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LEGEND ~ 

!J. SOIL SAMPLING LOCATION ~ 
S MONITORING WELL LOCATION) 
• PROPOSED ROUND 2 WELL ( 

SAMPLING LOCATIONS 
"" S,TENOS. 19 a 21 

tiMIAS CHERRY POINT, NC 
SCALE I": 1000

1 
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4.0 LABORATORY ANALYSIS 

Task 4: Perform Laboratory Analysis 

Samples collected during Task 3 will be analyzed as summarized in Table 4-1. 

) 

4-1 
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TADLE 4-' 

SUMMARY 
SAMPlE ANALYSIS 

MCAS. CIIEARY POINT. NORm CAROLINA 

Water Saln~le$/Round 2 Sarnl!!lng 

Organics VOA 011& EP OC 

~ PP PP ..ff.... crG· eN .m!!. Asbestos PCB Grease Phenolics Toxlclt]! !£Q.Q. OWCI Melals Pb ~ !!!!. 
1&2 7 7 7 7 .. 6 6 6 6 
5 8 8 8 8 8 8 
6 4 .. .. 4 
1 6 6 8 0 
10 28 28 28 28 "tJ 
13 8 8 8 8 4 I 

15 8 8 8 8 0 
16 6 6 6 6 0 
19&21 8 8 • 8 W 
Fuel 011 .j::Io 

Slandard ClO 
I 

0 

10tal 61 8 21 61 28 71 8 16 13 28 13 16 4 13 W . ~ 
Q 

"" Soli and Sedlmenl Samples/Round 2 Sampling 01 
I k 

N .-.. 5 0 5 -7 3 3 3 0 
10 5 5 .-
15 8 "'!--
11 3 3 ClO 
21 5 01 

Tolal 8 8 3 10 .. 8 4 .. 
l"'-:' 

Nole: PP (Priority Pollulnnl$l Includes MIBK, MEK, Xylenes 
OWCI: Speclrtc Conductance, pll, total organic halogens, tolal organic carbon 
Melals: Cu, Cr. Pb. Zn, Cd, NI. 1\0 
TCOD: DIoxin Screening, OC: Oas Chromatograph 
Key 10 abbreviations appears In Table 3-12 

~ 

_0 
\...... '-" :~ ,~ '-./ '>J o v 
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5.0 SLOCUM CREEK DATA 

Task: 5: Perform Slocum Creek: Study Evah,iati"or{ 
,.;-. '-',,-

The data collected for Slocum Creek (see Table 5-1) will be reduced, compiled, and 

evaluated. The results of these efforts will be presented in the Round 2 report. 

5-1 
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TABLE~5-1 

SLOCUM CREE~"s,ruDY 
DATA SUMMARY 

MCAS, CH,ERRY POINT, NORTH CAROUNA 

Sample Type and Description 

Aquatic Biota 

Fish FiJlet 

Whole Fish 

Crab 

Clam 

Sediment 

Water 

Total Number of Samples 

Number 

27 

28-

3 

4 

4 

20 

30 

118 

Analysis 

Pesticides & PCB 

Metals(1) & Organic;s 

Pesticides & PCB 

Metals(1) & Organics 

Pesticides & PCB 

r Metals(1) & Organics 

Organics, Metals(2), 

Pesticides & PCB 

Metals(3), Cyanide, Fluoride, 

Oil & Grease, & Surfactants 

(1)lncludes: As, Ag,'Be, Cd, Cr, Cu, Ni, Pb, Sb, Se, TI, Zn 

(2)lncludes: Ag, AI, Be, Cd, Cr, Cu, Hg, Ni, Pb, Se, Sb, TI, Zn 

(3)lncludes: Be, Cd, Cr, Cu, Fe, Ni, Pb, Zn 

5-2 
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6.0 REPORTS 

Task 6: Prepare Reports 

Reports to::be';submitteCt to the Departmentt:'of "the Navy viiI! includ,ii (1) the plan of 

action and milestones; (2) the Round 2 Report' sLnTfmar'izing· Roond 2 field 

activities, presenting evaluation results, and recommending Round 3 activities; and 

(3) monthly status reports. 

6-1 
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7.0 EXPOSURE ASSESSMENT 

Task: 7: Conduct Exposure Assessment of Surface Impoundments 

"rhe exposure asse,smentio.f the s.urface impoundments will be complE;tted according 

to the scoP,S, of work shown. in Appendix A.,,; h; 

7-1 
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8.0 MILESTONES 

The schedule for Round 2 activities and th~ I;xposure As.sessment of the Surface 

Impoundments is presented in Table 8-1. 

8-1 
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TABLE 8-1 

ROUND 2 SAMPUNG & EXPOSURE ASSESSMENT 
, MILESTON~ERCENi' COMPLETE 
MCAS, CHERRY POINT, ,NORTH CAROIJNA 

% Complete .' Month MI,lestone Cumulative 
' / 

October Submit Draft Report of Exposure Assessment 
1985 to Navy 

Submit Plan of Action and Milestones 

Conduct Task 1 Drilling 
~l 

Conduct Task 2 Surveying 

Conduct Task 3 Sampling 

Initiate Task 4 Laboratory Analysis 
') 

Initiate Task 5 Slocum Creek Study 15 

November Revise and Submit Exposure Assessment to USEPA 

1985 Complete Task 1, 2, and 3 Activities '\ , , 
} j 

Complete Task 4 Laboratory Analysis / 

Complete Task 5 Slocum Creek Study 35 

} 

December Prepare Task 6 Round 2 Report and Round 3 
) 1985 Recommendations 

Revise Exposure Assessment based on USEPA 
Comments 70 

January Submit Task 6 Draft Roun9 2 Report and Round 3 ) 

1986 Recommendations 90 

February Submit Task 6 Final Round 2 Report and Round 3 
1986 Recommendations 100 

) 

)J 
8-2 
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APPENDIX A 

;-~~; ~ 

PEPARTM~N"F OE,,:I'\IAVY WORK S.00P'E 
'.. . . ,:,." .... :;ft0VNQ .~ A,«T,!VJ1jlE~ AND 

EXPOSURE AS8,E$SMENT Of·. SURI7AC;E IM~QUNDMENTS . 

j , 
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_ _ _ •. _ ... _ ... ..,,,,,,'" ... "'" o:IIAlll"LIHG 

COKI'1W:% lf62470-84-B-6886 .. ~ ,\5, \~-S 

1. Install the aewm. add1t1oul mcmitoring wells desc::1bed below t~ aid. 1D. 
the verif1catiOl1 effort: . . 

SID NtlMBEa 
1 

. 2 
S 
7 

16 L .. 
19 

'!!'!li IDJl:!B!! 
l.GW04 
.2GW03 
SGW07 
'7GW03 
16GWOS 
l6GW06 
19GW03 

. . 

J)EP.rB 

6S' 
10' 
10' 
35" 
25' 
2.5' 
S' 

2. Perfom. the aapI:f.Da a:ad uaiys1a deta:Ued :In the- at:ta.ched %able 1-9.' . 
Sl1J1111ary of Step lA. Vmfl cad.aD. SamplJ:a.& !eCOIIIIleadat:1OU. . .. ,~ 

3. ComIuc:t: a'det:a11ed ute 8U%'e,'. both hod.zOl1tal.. a:a4 vert:1cal, to locate 
a::1st:l.:q ·1IGD1taz:!.:q weIla,. uwl.y 1D.sta,Uad 1IOIl1tcn:1.q .11 s. and the ten HCAS 
CheJ::I:oy Pt: potable..us sampled :t:a. t:h;1a, rcnmii. th.1s ct,ta. 18 ueded to 
det"""'ne aJ:o,md-tar now cl:I.nd:1cma at: each site and. the DI1g.r:ad.Ol1 .potential 

. of det:ec:.ted COlli wfn8Jll'1l. ' ;,' /. 

, . 
4. W1th1n 4S daye of cO'lple~ of the cm-s1te. 1:Irrest:1pticms, evaluate all. 
data pnerated. 1dtll each. jilcmpl'ng:c'e£va.U!·,aa Was. qti''':ta;5~.ely whether 
COAt-inaUOl1 baa tie potential: to OD":18· :p~eiltilItd!ece"g the env:LrOJ1Dle1lt 

': o~· hUII&D. heal th. besfD:l.'tr: .. ~ 'ifdllidfngls , •• ~p~. 6f t1i.\~tbl" :Pto~~s reports 
descrlbed :In the ~cope of Wo:rt.. lm::a:l.sh the lIe nth twa cop1es ad the 
Acti'9'1t:y 1d.th three cotdea of the p:rog:reas report nth the study results. ~e 
report sbould iDclude: a deac:nption of aU sampl:l:ng aDd. cbenrf cal au.lyt::1cal. 
methads used; a pnseleat:SoJ::L ad. evaluation of ~e azaalyt:1cal. elata; an 
aSBeaamea.t of ac::ua1Ipoterrtial contmpiDa:t:1m ad. mg:ra:t10J:l; g:r:oumi level. 
elevat10na ad a:tu lAmIla (0.01 foot accm:acy) m all wells; bor.t:a.g logs; a 
det:a1led. surnt,. s:lte plan aIu:rtr.f.:D& the locat:1.mrr of suspected COJ:ltam1"'~Dt 
soarc.ea. 'welJ.s, etc .. ;- 'k::a.oIn:I. tend c1 ty 1:afozmat1cm· em. CODtami DaD:ta fOtllld; 

- c'ut:eat sta1:ldaria/c:d""""a, for accept&hl.e levels" of Cmttam1"."ts fOtllld, 
~lud1"g those j,asge4Jpahllshed by EPA, CDC, nOSH, OSltA., State and local. 
replatary /health qendee tmd/or: any other -establ::tshed: regulatory I advisory 
agencies as app:oved by the !.Ie; and recammeuelations for 1mmed:1ate ai.te clean 
up or th:1rc1 rcnmd JIGD.1tm::lDg. 

s. As part of the- 'V'eJ:ificat::ton effort, per:fODl data %eductiOD., CompUatiOl1 
and. e'98J.u8:t1011 of t:b.e :results fro. the SlOCUll Creek study ccm.ducted by the 
GO'VeJ:mII.eD.t. Dua. ewI_dcm should. be ccmsisteD.t: nth that perfomed. for the 
cm:::r:eat canf! mat::tan s~ in:vest1gat:1ODB md ahoul.d. be mcorporated. 1D. the 
verlficaUcm step cfm.ft report .. 

,Enclosure (1) 
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Scope of York for·' E.:xpo,Sure Assessment 
of Surface: l:J'oub.dmeut's, I MCA.S Cherry ;PQint 

Obiecti~e: As required by section 3019 of RCR.A, compUe informatiou on the 
potential for public exposure to hazardous: wastes through releases from'; two 
fo==e~ surface impouuc1ments'10eated at the' old sanitary; landfill at l1.CAS 
Cherry Pt. N.C. >" ,.' 

Backgrouud: Industrial w49te/'t~eatment' plaut s+udges"and other liquid waste,s 
·· .. ere disposed of in two Wlil1~ed pi;a in the scu:U;tary la:D.df~ north ~f l:w:key 
Gut. Thitse pits were used from; the lilte 1970' sunt1\L J.nua:7;Y 24;,1983. 
Clea~g and backfilliug w:erit:bi:id~tecf ifi'! Deeemlier 19t5.a iii~f f1l:ia1 closure 
eom-p1eted iu August 1984. ; ~erl.y srOU11~water moultot-1n& has beeufcol),Qucted 
by MC&.S Cherry PoiD. t a1neL..s~ptemb.r ~984.: !b.epo~~t1~ for enVi;-Q.~tU 
coutaminatiOll! from these p1t.· rs aiso~ be1zig evaluated under the ~Aen ' ' 
program. OQe~'round ofgropnclwa~er"sampl1D.g has 'been:eoqaple~ed at the s~~ary 
landf·ill waste pita site ($i#I,10). ' , ,-' ,.," .,.... ' .. , 

• ,' ··~i~ ., " • ~. T 

1," i i .. .' 

The ch.~c:l41s~' 1IlAPpen~~·A:".O·f·;th.··guidanCe i!Wlu41 ~umma.r!ze8 the' .' ' 
in£o%:ma1:io~ r~ui;'ements. lB.e~omDmIeuded ao~es for' c:;omJjleting this chec.k..Ust 
include the f~llqw1ug: \' .': . 

1.:. Ii'l~ 'J (Applic.atiO)1, ~c..t.:s CherrY Point... 'l)he :e~su:"e ;assessmeut' 
will 'be an add~~Q.y.r. ;0. tlle.l?art' :B appllcatiou, 1fhich baa bee~ 
cQmp~eted by ~MCAS'. . . 

2. Sloe-wa treek St;udy ])~ta, MCAS Cherry Po1.nt·cl' 

3.. '~loS1;:re Plan aUc1 Post-c.l.os~e Pla:n fDr t~ Surf.ce Impounc1ments, 
"MC'J.,S therry Poilut, . . , : 1 !, ' 

4. ;aqimd. One Vert1f1~t'1ou, St.p Ita. Data ,;NACIP prqgram~ anCi~ , 
5 .. ' rUes of MCAS dhei:ry' Potut ann those of other loea! govemmeut 
ageuc~'es .' '..., ~'" 

" ' ,4 ' 
:!-,'> ,;,. -

~ ~ 1 , 

• S ince' cl~s~re: of the s~rf.ce i~po~dme~~s ~aa P~.~ complet;.ed,. .many of the 
che:ck1ist(~.Q~tiou requir.en;a. ~reluot applid,able~ From discussiqns "''''ith 
E?A Regioii,'jV; t~se inc:lud~ ;,~aportatiou~elated rel.eases. and tau pathway 
e~osures '(:mUst state why ubt lappllc.able). :The ¢isc.ussiou o.f management 
p':"actices' should eover only the expDSUre to; work~rs from, sampling of . 
oouit.oring wells.,. ' .',. . , , . . 

)!t should be emphasized' in the report that hUman e:Z:P9sure to hazardoUs 
"''Gstes ca1+llOU 'be solely attr1.buted to releases from the ~ormersurface 
i:poundme:t:s. The sanitary lan~Ul, the fly ash pouds, aud the old 
inci~erator area are also poteutial sources of contaminants. 

, , 

R~no!"tin£': Re'lu'irelilen'ts: Within 60 days of the notice to proeeed, tWo copies 
of the typed d:aftrepo':"t shoullibe submitted to IA.N!'DIV Code U43 and three 
copies :0 t;'F.!.A XCAS for· Cherry Point review. After the receipt of gove=n:::lent 
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eoomeuts, ten copies of the final report "(unbound) should be submitted to the 
~atural R.esources and Environmental Affairs Division (NREA) and two copies 
I. bow:.d) to "l..A!crDIV Code 1143. Au add.itional copy of the final report shall be 
submitted to NREA on 8" diskette, compatible with a Wang 015-60. 

Travel Reouirements 
Please include the followiUS travel pla.n.s for this effort: 

R.eason 
On Board Reyiew meeting 
Meet with EPA 
Meet with Sta:e of N.C. 
* Includes travel time 

Pro1ect Milestones: 
1'1Uestone 

• Notice to proceed 

Location 
MCAS Cherry Point N.C. 
i.egion IV A:tlanta, GA. 
ll.a.leigh, N.C. 

Pay 

Submission of draft report 
Ret:uru of gover.mseut comments 
Submission of final report 

o 
60 
75 
90 

A-4 

*Time 
1 ~ay 
1 day 
1 day 
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"APPENDIX B 

NUS CORPORATION HEALTH AND SAFElY PLAN 
CHERRY POINT, NORTH CAROUNA 

MARINE CORPS AIR STATION 
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APPENDIX B 

INUS CORPORATION HEALTH AND SAFElY PLAN 

CHERRY POINT; NORTH ,CAROLINA 

.. ,' MARINI: ,OORPS cAIR STATION, 

1.0 INTRQDUCTION 

NUS Corporation has, :d,~v:eloped asite-speci,fle Health,;and Safe~y PIAn .. tor the 

drilling, sampling, and surveying to be done at the Cherry Point, North Carolina, 

Marine Corps ·Ajr Stat.ion. Tois Htt~lth and Safety Plan outlines eempanypoliaies 

and procedures to be used during the above tasks on the Cherry Point project. 

Rules and requirements referenced in this plan ar~, the. ,. poJieJes .Bf·c",NUS;: \ 

Corporation, along ·with Federal rules and .. ,regulations. These"p:Qlicle,s;.are,.adOPted 

,) from the NUS Health and SafetY Manual for activities. at. hazardQu,s. sU.b.stance 

, ') j 

\ 
/ 

) 

\ 
j 

facilities. 

The specific health and safety coneerns in this plan deal with chemical and . physical 

hazard exposure during the various phases of drilling, sampling, and surveying. The 

intent Is to carry out these dtJ,ties to' the degree ·that injuries, occupational 

illnesses, and' unwarranted property Io'sses are prevented; while, at the same time 

ensuring compliance with applicable laws and regulations. Emphasis willL be placed 

o'n individual awareness, personal protective equipment, and emergency resPo'nse. 

In this pro'ject, it Is expected that ~he work: identified will be,. installing 

groundwater mo'nito'ring wells and collecting samples of water, leachate., :and soil, 

from Io'cations o'f suspected hazardous conditio'ns. Surveying O,f Iba,th existing and 

new mO,nitoring wells also will be conducted, 

Because of the increased health and safety hazards asso'ci~ted with work at a 

PO,tential hazardous waste site, it Is imperative that this plan be understo'od and 

implemented. Compliance with this Health and Safety Plan is essential, and can be 
\ 

acco'mplished only with a dedicated effort in educating the work:ers. For this 

reaso'n, NUS has develO,ped a pre-job training program for subcontractors. 

B-1 
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2.0 TRAINING OF SUBCONTRACTOR 

Potentially hazardous waste sites, by their very' nature, require extraordinary 

precautions to prevent loss of life,lnjur:y,or,' health hazards ,:to any personnel on 

site. Clearly, every safety hazard associated with' a potEu\tially hazardous waste ' 
r 

site ~an not be anticipated; and accordingly, rules cannot be developed for every 

contingency that could arise. However, in order to provide guidance to field 

personnel, i.e., the subcontractor, and to minimize the risks associated with field 

operations/,a training, program has been devel'oped by NUS Corporation. 

The following topics will be covered in~the ,training session for the subcontractor: 
( 

• Film presentation including' " 
I 

- Introductory -' Ch'emical and Physical Hazards 

- Introductory - ,Toxicology 

- Introductory - Hazard Control 

- Introductory - Air Purifying Respiratory Protection 

Introductory - S'elf-Contained Breathing Apparatus (SCBA) 
r 

, f 

• Cherry ,Point ,Health a'no SafetyYWo'rk Plan including' 

, Chemical Hazards and Routes of Exposure 

Monitori hg' 'and COpe rating Procedures,' 

Protective Clothing Requirements 

- Respiratory Protection Requirements 

Decontamination 

- , Site "Operations Chain-of-Cammand 

- , Questions and ,Answers 

First-Aid and Emergency Medical Treatment 

• Respirator Work ShOp Including 

Inspection ' 

Cartridge Selection 

Donning 

Fit Checking (Pressure Test) 
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... Indiv;idual fitting and leal< checking of anUltratwin Respirator using 

Isoamyl acetate,:and ,irritant smoke· , .: 

- Introduction to SCBA 

Prior to the start of any worlcon site, each sU,boontractor employe.e must, present, a 

physician's physical ~e*aminatinn I verification,·pri0r'toi ,the startv of worK, 'stating 

that the employee is physically capable of doing the work associated with this 

project andi?is" medically ,fit~to wearrespiratory.prote,otion 'while' worl<in9. This 

requirement· :is : based, on the";@ccupational··Safety and Health Administration (OSHA) 

Safety and Health, Standard'{290FRl9·10.~34(a)10) stating·:.· ' ,. 

PersonsshouJd~ not b.e assigl1edij to. tasks' requiring use ;6f respirators 
unless it has been'~.~t~nniped Jh,~ Jh~YJ~,(e, .ph~s;:pallY; aqJ~, to . perfQrt!" 
the wo'rk and use'·'tl1e equipment: The' local 'p'nY-Slclan shall determirfe 
what health and physical conditions are pertinent. The respirator user's 
medicaL~fal~s ~hou!dpe r:evJew~d perj9,pi~,all'y ~{or, i.!l~taQce, anrtuaJly]. " 

-.' ~ ", :.' '; t{d :;,;)" '-.,. , - ~ -< " ' ~ ,,- .,:- ' ' " Y, 

It is the responsJbility,'of alhpercsonnelto obs-erve and check: for .safety 'equipment' 

and practices of feU.ow".;workers. ,t'TheField Team Leader Is 'resJj'onsible, for 

adherence to this Health and Safety Plan. 

3.0 PREVIOUS MONITORING/SITE IDENTIFICATION AND HISTORY 

Based on iofo.rmation; gathered from the Initial Ass.es$ment Study (IAS)/prepared by . 

Water and Research, Inc., on the Marine Corps Air Station, Oherry POint, North 

Carolina Site, there were 32 sites monitored, none of which have been determined 

to be an immediate threat to~ human, health .01' ,the environment. Although 14' sites 

warranted further investigation under the NACIP Program, in orde( to identify 

suspected contamination, the type of monitoring equipment was not identified in 

the study, although several area.s on site have leachate, . 

In October 1984, a Site Reconnaissance was performed at the Cherry Point Site by 

the NUS Corporation. During the Site Reconnaissance, groundwater monitoring 

wells, surface water, sediment, and soil sample locations were staked-out for the 

14 sites requiring further investigation. Also, monitoring was done with the use of 

B-3 
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an HNU (photo i.onization detector), explosimeter, 02:' meter; r:adiation' mini-alert, 

and the use of Drager tubes. Of the 14 sites,.,monitored, four,;' sites "showed minor 

indications of organic vapors above background levels with the use of an HNU. The 

other 10 sites showed no levels' above background. 

Site' 10 - While ,monitoring a cluster of existing wellsi low lev,els ,of organic vapors i 

of 1 part p~r million (ppm) above backmround"were indicated with the, HNU: 

Site 5 - At',the Iqading'and} Unloading 'point of the waste 'P0L:tal'lK, indications:fwith 

an HNU showed 50 .. ppm above'backgl!ound.> The: reading wtJs takenatthe,endlof the 

hose for loading and unloading of a taQj(., ,No otn"r Inditations ,:were niea:s~redj 

Site 13 - Background levels 'at this, "'site wer:e .2 ppmFI;J!nd·, at', the s'tbrm','drain 
'," , ~ ':,'," /-" ,',,:'!':,~~ .'.' \tt,~,,~~ ~ "{.'I' ~"<_': • __ <_--4--~ ;,/' ;:'·'r'.:' ., ,.-

location, an indi~;'~,i~n '19t, 1 ,~;p.'11 a~;Q'6~~a~kQrOl,lna,*as,$hQW~ I ~:(1' J;,(~Ur,;" 

Site 17 - This si~e i~,j~{~hemical waste"sto~~ge"~;e~.: T~~ '~nfi"r~";sit. shbw~cf levels 

of 1-3 ppmrabqve background with' the use: :ef "an 'HNU:: Some"of, t'he/chemi'cals 

being Stored were "identified as containing nickel, sulfate,' ,cyS"nide/,'lube oil, 'and 

zinc chromates. 

Site Identification and History 

Site 1 - 'rhe Borrow',PiVLandflll ,was ,originally a bOrrow area and:,:w'ssHeported to ' ' 

have unidentified chemical, waste .. ", ',' p' 

• !., 

Site 2 - The Borrow'PltlDump ~ite contains waste presumed' similar to waste· at 

Site 1. 

Site 4 - At the Borrow Pit!Landfill (nerth', of Runway 14)' there is a reasonable 

potential that waste sludges have been disposed here. Metal containers have been , 

observed at this site. 
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Site 5 - Contaminated Petroleum;, Oils, and Lubricants (POls) are held in thee tWo 

storage tanks No. 1771 and No.1 129 prior to oftsite disposal. There is evidence of 

spills having occurred. 
, , , 

Site 6 - The Fly Ash Pond was a disposal area· for fly ash" and cinders from the, old 

power plant. Since December 1'980, lime aluminum sludge from the potable water 

treatment plant has been put here.' 

Site 7 - Indications are that the incinerator located here did not functiOn properly 

and that waste was dumped and open burned or filled in the area. 

Site 10 ,.. The ,Old . Sanitary 'L.andfilL is, the main 'disposal Site on' the station. 

Hazardous waste;§ and POts ,have been stored' and buried here~ MonitQring well 

data at the .·site1 Is,how .some contamination from,. both metals and organics. In 

March 1982, seepage of· brown water with an oily appeara'nce was observed. 

Site 13 - POL contamination has been detected in the soil at Tank Farm IIAII 

There is a possibility of POL leakage. 

Site 15 - At this ditch, there is evidence of limited dumping of solid waste,material 

and sludge (observed In March 1983). 

Site 16 - There were personal recollections of up to 20,000 gallons of oil and one or 

more drums of potassium cyanide being disposed at the landfill at ·Sandy Bl"a'nch .. ' 

Site 17 - At the defe,nse property disposal :offlce. ,storage area, transformers 

containing PCBs were reportedly drained into a ditch adjacent to the railroad. 

Approximately 10,000 gallons of transformer all were channeled into the ditch. 

Site 19 - At the Borrow Pit/Landfill used for dumping or landfUling, fly' ash from 

the steam plant and wastes from the NAVAIREWORKFAC may have been disposed. 
( 

Site 21 - Small amounts of oily-type materials were observed seeping into a 
, 

roadway ditch in the Borrow .pit/Landfill ar~a. 
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4.0 LEVELS OF PROTECTIONIPERSONAL PROTECTIVE EQUIPMENT 

Personnel must wear protective equipment when work activities involve known of 

'suspe~ed atmospheric contamination; when vapors, gases, or particulates may be 

generatedr 015; when direct contact with skin~affectl"g substances' may occur. 

Respirators, can ,protect toe lungs, the gastrointestinal traGt, and the eyes against 

air toxicants. Chemical-resistant clothing can protect the skin from Qontact with 

skin-destructive and absorbable chemicals. Good personal hygiene limits or 

prevents i,ngestlon lofm,a~erial~ - / -

Equipment to protect the body against contact with known or anticipated chemical 

hazards has been divided into four,hcategor'ies\ according to"the c;1egree ofpr.otection 

afforded. LA 'gen,eral description of these foun levels of -protection are generally 

described ,below.' More specific, data can; be referenced 'I n' the, NUS Corporation 

Health and Safety Manual"Section 1:0rpa~s',5.3.1 through 5.3:4. ;'';' 

Level A 

This level should be worn when the highest 'level of respiratory, skin, and eye 

protection is, needed. 'T 

Level B 

This level should be' V(Qrn when the highest level of respiratonj proteetlon' is 'needed ", 

but a lesser level of skin protection is required. Level 9 protection is the minimum 
\ 

level of protection ,to be worn when con,taminantshave not been identified. 

Level C 

This level should be worn when tile types of airborne substances ,are knownj the 

concentrations measured, and the criteria" for using air-purifying, respirators are 

met. 
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Level 0 ' 

( 

This leveL,should IitOt be wO.rn on any site with respiratory' or skin ha2ards; It is 

primarily a work uni·form. 

The level of protection selected is based primarily on the following types of 

information: 

• Types and measured concentrations of chemical substances in the ambient 

atmosphere and their toxicity. 

• P,otential for" ,or measured exposure to substances in air, splashes ,of 

liquids, or otliJer t:lirect contact with material due to work being 

performed. 

The levels of prote~tion for each site and for the 'work associated with each site 

are depicted in Section ,5.0 ,:of this safety plan entitled Health and Safety 

Requirements for Each Site. 

5.0 HEALTH ANQ SAf,ET;'Y REQUIREMENTS FOR EAOHSITE 

There are certain, saf~W requiremel)ts' that w.1II rapply to 'all sites while drilling and 

sampling activities are in progress. Eating, drinking, chewing gum or tobacco, , 

smOking, or any practice that increases the probability of hand-to-mouth transfer 

and ingestion of material is prohibited in any area designated as potentially 

contaminated. Hands must be thoroughly washed upon leaving the work area and 

before eating and/em,QrinkinQ,. This can be done at the, decontamination area set up 

at each site. A first-aid kit will be available at ea~h site ,l[ind will also include, for 

example, an eye wash kit. 

In the event that continuous air ,monitoring using a 'photoionlzation detector shows 

any organic vapors above background In the ,breathing zone and the substance 

cannot be identified, the team leader is to ,r~call all ,Personnel from that site and 

consult with the health and safety officer for a determination as to whether to 
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resume activities or move off site. During the interim, the plan for the field 

people will be to move off that particular site and continue work at another site. 

The site in question will be evaluated' by.· the health and safety officer .for· the, 

possibility of upgrading the level of protection prior to restarting of work at 'that 

site. 

. " 

The following includes the level of respiratory protection, field. dress, and anV 

additional safety requirements for each specific site: 

Sites 1 and 2 

Respiratory Protection: 

Field Dress: 

\ I 

LevelD protection ,Is required while 'workin!iJ 'on 

these' sites. No respirator is 'heede'd. 

Steel-toe/shank work boots, butyl rubber 

{tingley} boot covers, white tyvek' coveralls, 

surgical inner glo~s; blJtyl outer' gloves~ £tAd 

hard hat are required. 

Additional Safety Requirements: No sperildl: requireni'ent" ,for thes~two sites are" 

Site 4 

Respiratory Protection: 

Field Dress: 

needed, but continuous air monitoring using a 

photoibriization detector" ·'and . explosimeter '.' i·s . 

. reqlJired during drilling. 

, '. 'I 

.. 'LeVel;' 0, protection; but no "'reliplrator,:is 

. , required. 

Steel-toe/shank worK boots, butyl rubber 

(tingley)' boot COvers, Wl'iite tyveK coveralls, 

surgical inner gloves, butYl outer gloves, and 

hard hat will constitute the uniforin. 
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Additional Safety .Requirements: Hearing protection is required when ·~;worklng on 

this- site near .the runway. Ear plugs will be 

.s,utflcient and muffs will not be required. 

Gontinuous,:air"momitoring, as described for sites 

Respiratory Protection: 

Field Dress: 

Additional Safety Be.quiremeAts: 
, , ,> - " 

Site 6 

Respiratory Protection: 

Field Dress: 

··Iand 2 'mustb~ oo.nduoted. I 

/ 

Level 0 protection, but no respirator, is 

.required. " 

Steel-toe/shank work boots, butyl rubber 

(tingley) boot COY~I!S, white tyvek cover. list.,,>;; 

surgical inner 9IQV8.S, .butyl outer gloves, and 

hard hat are required • 

. ".,t., 

·MQnitoring i.~ .Ji)f" the -upmost of importance on 

thhr,s.ite,. and it is neoessary to keep as far as 

possible from the storage tanks. Any readings in 

the work location above background must be 

evaluated. The open pit 4 feet x 3-1/2 feet In 

dlameteral"!d located to, the left of Tank:· #1129,. 

must be roped Qff W"hile working in this area. 

The untilities must be checked prior to any 

.drilling, on site. 

~evel D. protection, but no respirator, is 

required. 

The Same dress as that specified under Site 5 is 

required. 
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Additional Safety Requirements: The lime alum sludge -on the Inbound· side of the 

site- must· ae avoided/ and work locations should 

be -monitored. The utilities must also be checked 

at this site ,prior to any drilling. Air monitoring 

Site 7 

Respiratory Protection: 

Field Oress:-, 

. must be perfarmed during drilling, as previously 

described. 

Level 0 protectlOri,but no respirator, is 

required. 

The same dress asthaf specified under Site 5 is 

required. 
, '\.' 

Additional Safety Requirements: Continuous air monitoring must be cond~cted 

While 'drilling 'snd .when talcin~ \ sUrface wliter i' 

samples to evaluate'·the ·need for PVC coveralls. 

Site 10 

Respiratory ,Protection: 

Field Dress: 

. Level 0 protection, but no respirator, is 

required. 

The s~\"ne dress as that specified under Site 5 is 

required. 

Additional Safety Requirements: Proper air monitoring at existing well locations 

prior ·to sampling must be conducted, for this is 

the largest and oldest landfill on site. In very 

moist areas, the need for PVC coveralls must be 

evaluated. There is the possibility that a sewer 
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Site 13 

Respiratory Protection: 

Field Dress: 

~ } ; 

c p - 0 0 3 48 -03: 05 -10 t 01/8~;, 

line is present on this site near the "10'-GW ... f2 

welL The Cherry Point drawings should be 

referred'to prior to drilling. 

Level D" pratection, but no respirator, is 

required. 

The same dress as that specified under Site 5 is 

,required, 

Additional Safety Requirements: All activities must be coordinated with the 

,:,y: 'drj:, '\ '; Cherry Point operations: group prior to the start 

Site 15 

Respiratory Protection: 

Field Dress: 

of work at this site. Drawings for drilling 

locations and underground ~Iectrical and high­

pressure',; lines:';'on site' must ~be'refel'red' to. 

,Qpe,rations 'staff, must be present when the drill 

rig is moved"'oMthissite. The drill rig must be 

grounded with 'a 1 0- to 20- foot ground stake 

when :drilling." Jim Tooker from Cherry Point, 

(extension 3153 or 3942) will coordinate all 

samples needed of JP5, MOGAS, and Diesel. 

Disposable ear plugs are required. Air 

,monitoring, ts"reqQired,during drilling. 

Level 0 protection~ , but no respirator, is 

required. 

The same dress as that specified under Site 5 is 

required. 
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Additional Safety Requirements: 'Op.eratlons staff at Cherry Point must be 

contacted prior to start of work. To assure that 

thereBre ,DO lpr:oblems with drilling near the 

helicopter landing pad, NARF should be 

contacted. Hearing protection and disposable 

ear plugs are required. Air monitoring during 

drilling is required. 

Site 16 

Respiratory Protection: 

Field Dress: t 

Level 0 proteCtion" but no respirator, is 

required. 

" 

Thesamedress';asthat~specified under Site 5 is 

required. 

Additional Safety Requirements:' The location ',;01" water, and sewer lines at 

16;-6W~01' well 'must;'dJe ascertained prior to 

Site 17 

Respiratory Protection: 

Field Dress: 

. dr'llIing!~{the','well~\fl)rums located on site did not 

" pose 'problems during the site reconaissance. 

Proper"a'ir monitoring will~ be required. 
".' , ~ 

Level ,1:)' protectioAi' but no respirator, is 

required. 

The same dress as that specified under Site 5 is 

'" requi,red~ 

Additional Safety Requirements: Continuous air monitoring must be done while 

taking samples at these sites. It may also be 

necessary to ,use Drager tubes if use of the HNU 

8-12 

() 
/ I) 

( ) 

) 

) 

) 



') 

J ) 

) 

) 

) 

) 

Sites 19 and 21 

Respiratory Protection: 

Field Dress: 

c P - 0 0 3 48 -,0 3: () 5 - 1 0 / 0 1,/8 5 

indicates that there are any' c'oncentrations 

above background levels. Ear plugs are required; 

Level D protection, but no respirator," is' 

required. 

I.:: 

The 'same dress as that, specified untler Site Sis' 

, rrequired. "f."-

Additional Safety ,Requirements: Lt. Col. H.G~" Hutchinson, Airfield', Operations 

Officer, 'must becontacte,d· at Ext. 2832 prior to 

, start ,of work. Site work may ,have ,to be 

,conducted ;on the weekend; -in' order to ,avoid 

working on an active r.unway. "Hearing 

protection is required while working' on this, site, 

Lt. Col. Hutchinson and the NUS team leader 

, will, coordinate drill rig, 'acquisition and transport 

of personnel to the s,ite. Air monitoring during 

drilling is required. 

At every site, proper, monitoring procedures must be followed. If there is any 

detection of organic vapors, the need to upgrade 'the level of protection being used 

must be assessed. 

6,.0 SUSPECTED SUBSTANCES ON SITE 

Select sampJinghas been done, and the following compounds are confirmed, present 

or anticipated. Potential health effects are also included. 

B-13 
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• PCBs ... PCS.s are bioaccumulative and carcinogenic and will penetrate 

clothing and skin." 

• Potassium Cyanide (KCN) - The chi orates and KCN will explode when 

heated. 1, ' 

• PhenQI - °rhe permissible exposure limit is 5 ppm, IOLH=100 ppm. Target 

organs, include the liver,," kidneys, and skin. Phe'riol will cause irritation to 

eyes, nose, and throat if inhaled and will cause;rnuscle aches and pains. 

• Methylene· Chloride -, :rJ"he:,:lpermissible ·:.exposure :lImit is,:··5CJO·ppm/" 
) 

IDLH,·{lmmecHately. C),angerous to'Life",or' HelJlth) - 5000 ppm. Target 

organsdnclude the' skin,"eyes,'and central neryous system. This compound 

wilh'cause fatigue,. .we·akness, and sleepines~ and the person will become 

light headed if ;the compound is;,,(nhaled. Methylene chloride has a low 

flammability, rating., .'; 

• Solveflts· - These substances 'or ol'gani'c; liquids used to dissolve other 

organic· materials,; of which 'some are flamm'able. Mineral spirits, a 

solvent, has a permissible exposure' limit of 500 ppm (lDLH - 5000 ppm). ,., 
Target organs are the skin, the eyes, the respiratory system, and the 

central nervous system, which ,includes the brain and spinal cordi" 

• P.O.L. (Petroleum, Oil, Lubricants) - If detected, these substances may· be 

toxic and/or flammable based on the concentration levels. 

• Methane - Commonly found in waste sites, methane Is very combustible, 

anddispla'ces 02 in the air. The lower explosive limit in air is 5 percent ;' 

by volume. 

Note: Special equipment will be used to determine the presence of these 

substances (see monitor procedures). Based on tne concentration, special 

clothing and respiratory protection may be necessary. In addition to the 
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chemicals noted above, a more complete -listing of chemicals found on the 

site during Round 1 sampling is included in Section 11.0 "Round 1 

Sampling Results". 

7.0 MONITORING PROCEDURES, SITE :MONITClRINGciEQUIPMENT, AND 
METHODS FOR SURVEILlANCE 

Personnel on all sites will be required to use the same monitoring procedures 

throughout ~he duration of the prqject. Sinqe the potential for contamination at 
, .. ' ,;;;, ¥ t,' " j ~ '-' , : 

each site is prim~rily the SElme, ~t~e following ,monitoring equipmem will be ~sed .at 
- '~' .' iJ ' ",,' < ' 

') each site for detectio,n Of any release of ~>rgani.c vapors while new groundwater 
, . "t- , • -;';;" >, 

) 

) 

) 

) 

) 

)~) 

) 

monitoring wells are being c:t~Jlled and while sampling is being conQucted. 
_,'; " , i""· " '; 

Monitoring equipment to be, used includes the following: 
.'. )" " . 

• HNU Portable photoionization _ detector, gives a _~uantitative 
, -~.;- :~';' '. "",;, ; ';',' 

characterization of compounds. 
~ ",~ ': 't-' ; 

., 

• Drager Tube and Pump - Colorimetric tubes give readings in ppm for 
, :,\" , " r " .'\ 

varioLJs sp~CifiC compounds. 

• TLD Badges (NUS Personnel only) - Thermoluminescent dosimeters, used 

to measure b~ta,~amma, and .,thTrmal ne.utron doses. Badges are read. 

quarterly by outside vendors. 

,\., .. 
• Radiation Mini-Alert - Detects very low levels of radiation. Set at .1 to 

.3 mrlhr, an alarm will sound. if radiati9n level exceeds .3 mr/hr. 
'; , . 

• Explosimeter - Detects and measures the presence of combustible gasses 

or vapors. 
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• HCN detector - :Detects the presence ofHCN on a real-time ba"sis. The 

unit gives both an audible alarm and dlgitaHeadout. 

• 02 Meter - Detects levels of oxygen found in air. 

19.5 percent 02 Is pres~nt»'an alarm 'w,illsourfd. 

If less than 

Method of Surveillance 

For, all drilling o'p'eratlons, continuous monito'i'ing 'With the use of an HNU 

(photoionizatibn det~c~or) wnt' be conducte~: If there are ~~y"fdetect~ble ine~~~'res 
of organic vlipors above bad'kground; 'the br~gertube will be usee 'a'nd; the ~ell 
pumped so that the: ~'uJb${ahce tan' b'e'ldEMtlfi'ed. ;"if:'the; s~bit~nc~ cannot be 

identified and the concentrations are above background in the breathing zone on an 
,'~ , ""~.,, .. " ,J:,~ .";' i~",~ ,,;<,~'-', (-t, ~ ')" '., 

HNU, the level of protection must be upgraded, based on the TLV of the worst 

substance suspected. The explosimeter must be used during drilling to determine 
,', "'.. ."" " ~,.:,'iJ' " :', ',"I., ;'$\" ",,;1 '-'; ./' , ':.-'~ 

whether there 'are any flammable' or 'combustible substances present. If a constant 

reading of a 10 percent lower Explosive Limit (lELl'" ~'n' the explosimeteri~ 
displayed, use extreme caution and back off. If a constant reading of 20 percent 

LEL on the explosimeter Is' dISplayed, alf 'work: must "stop and 'a'II' personnel' are :t'o 
. . - .~- ~ " ',' ,¥--: 1!~ 'lot '. ,;.', 

leave the area. If any readings below 19.5 percent oxygen are Indicated on the 02 

meter, there is to be, no work allowed without supplie,d air (SCBA). 
'; ~ '<~ f ': t _, S j 'I! : r ,r' I, .• :t" ~ ,. ,'I:) \'; }" , 

" .' " ',.' ~" ': ' , • ., :.' , 01 ' ''',,; _;" ,1- -'i',;: _, . ;' ' 

At each drilling location one person shall be eqUipped with a radiation mini-alert 

set at .1 to .3 mr/hr. If the radiation level increases;to a>bov~' ".i mr/hr, an' 
assessment must be done prior to continuation of work. 

, h 
".' '-J' , 

For all sampling tasks, e~ch sample loc~tion shall be checked with the use of an 

HNU. Any detectable measures above background must be, evaluated prior ~o 

taking the sample. 
~ ': < 

For all drilling tasks, one person shall be equipped with a hy~rogen cyanide 

detector. In addition, sampling activities at Site 16 will also require the use of this 

piece of equipment 
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8.0 DECONTAMINATION AND DISPOSAL 

Personnel working 'at a potentially hazardous waste site may become contaminated 

in a number,of ways, {includHlg" , ;" 

,', i 

.Contactihg vapors, gases, mists, or'particulates in"ithe air 

• '~:Being 'splashed by ma'terials'>while sampling or opening containers 

• Walking through puddles of liquids or walking on contaminated soil 

• I USing contaminated instruments or equipment 

Protective clothing and respirators help prevent the wearer from becoming 

contaminated or i"hsUng cOrltamil1ants, Whereas;'good:vlork'praotices heip tettuce; 

contamination on protective clothing, instruments, and equipment. 

Even 'with, these safegua'ras, ; 'c6ntamiH81ion' "may occUr. HartnfUI·;tnate'rials',;'can be 

transferred 'i·nto cle'an areas, exposing cunproteGted'ps'rsonriel." O'r'?'in "removing 

contaminated clothfn!!Ji per.so'nnel may contac~~ orinhale'LcontaminantS,'!~n "the', 

clothing. To prevent such occurrences, there are four levels of decontamination. / . 

Each level works in conjunction with the level of respiratory protection. 
I 

Level A 

Level A decontamination includes segregated equipment drop, boot cover and glove 

wash, boot, cover and glove rinse> tape' remov~Ui' 'boot cover "removal; 'outer'glove 

removal, ,suit', and hard hat removal, ;SGBA 'backpa'ck removal, inner gloVe ;\Was'h~ 

inner glove' removal, inner clothing removal, field wash; and redress. 

Level B 

Level B decontamination includes segregated equipment drop, boot, cover and glove 

wash, boot cover ang glove rinse, tape removal, boot cover removal, outer glove 

removal, suit/safety removal, SCBA backpack removal, inner glove removal, inner 

clothing removal, field wash, and redress. 
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Level C 

Level C decon~am~nation includes segregated equipment dro~" boot cover ,and glove 

wash, boot cover and glove rinse, tape removal, boot cover, reUloval, qu~.r glove 

removal, suit/safety boot wash, suit safety boot rinse (canister or mask ,change), 

safety boot removal, splastl suit removal, inner glove wa;;h, inner, glove rinse, 

facepiece removal, inner glove remoyal, il1l;ler cJothing remo,val, field wash, and 

redress. 

level 0 

Level D qeQqmarnination includes segregated equipment drop, boot and glove wash, 
/ 

and boot and glove rinse. 

Based on. the co,otamination levels, l.evel "'0" dec;ontamioation will Jle utilized for 

the drilling .and. sampling at the, Cherry, poJnt"North Car:olina Site.,.. If ,the level of, ' 

respiratoliYiprq~,ec:tion. ,j~, upgraded,' the,,' level' Qf' de.contamination must also be 

upgraded. ' <, : 

Prior to the start of work at each site, a'" decontamination station must' be set up 

for that particular site. This will avoid transfer of contaminants from a potentially 

contaminated area into a clean area. 

The Cherry; PqJnt, ~N~rth Carolina Marine ,Coll'psAir Statio I) , will handle ,the dispasaJ 

of all poteptially. ',con.taminated mater:ial. .. ,and ,pr:ot~ctive" clothing." <Disposal 

materials must' be double bagged and t secured on sit~. . This" ta.skl must be 

coordinated with the Cherry POint contact, Gary Edwards, at Ext. 3631 or 4186. If 

disposal Items are determined to be nonhazardous, arrangements will be made to 

dispose of them at a permitted sanitary landfill. !f disposal item, are determined 

to contain potential hazardou,srwaste, they will) .be disposed at~the O.P.D.O. 
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9.0 EMERGENCY PROCEDURES ANI); INFORMATION 

Part of the overall planning of onsite activities includes managing medical 

emergencies; The onsite"team leader is;responsible for ensuring that the,following 

items are provided .for: 

• Training Qf all,onslte p'erson'nel' :in ,the site-speeific Health a'Md;' Safety 

Plan. 

'J . 

• Traini'ng .forat least, eme ,member 'of, the onsite personnel infirest aid lind " 

CPR. ' 

• Ensuri09 that anangements',.have b:een., made· with the' ':nearest medical 

facility for' transpoFtatlon an d tneatme nt (::of ,',the .·:Inj u red:; a n,ck for :treatment" 

Qfper:$.ormehsufferlng from exposur,e to chemicals. ' Als0, all· access' fGutes 

"lust be mapped· ,out fem ;each 'site::"in order to' get medical attention 'to ·a)'" '. 

site the quickest way possible. This)must>be done priortQ'tRel~start of', ' 

work on any site. 

• ConsultatiQn services with a toxicolQgist .. 

• Emergency eye wash. 

• Provision ofonsite:,fil!st-ald kits.,' 

i" 

Emergency~irst-aidi tr.eatme.nt ,is.,only to 'be administered by trained individuals as 

a means ,of.' providing reliaf ,from:, injury and preventing ·further damage until' 

professional treatment can be obtained. 

The following is a list of some of the most common first-aid cases found in this 

type of operation. This list should be used as a reference guide in case of an 

accident. 
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When working at a potentially hazardous waste site; ,;there is always' 'the likelihood 

of a chemical exposure. Exposure to chemicals can be d.ivided into two categories: 

• Injurie,sfrom direct contact, such as acid burtns; or;,jnhalation of toxic 
\'1 • 

chemicals. 

• ~()te"tial injury due togro~s contamination,'on clothing,.,onequipment. ; 

J 
For the contaminant inhaled, treatment can only be administered by a qualified 

physician.. If un£onscious,\ the" vict,im should; be .pulledfrom theicQhtaminated a,rea 

immediately. Rescuers must wear appropriate respiratory and protec'tive 

equipment. If the contaminant is on the skin or in the eyes, immediate measures 

must be take,n, to;J~ouoteradt the" effect 011.·thesubstanoes. First-aid' treatment 

usually irwolves Alo,Q,ding the' affeoted",area "''Witb, water; 'however," for" a <few 
r 

chemicals, water ,may. caus.e·linore, severe, problems; 11>,:;&t.,all pbssible~ '.grossly 

contaminated clothing shauld"be nemoved,!,or1 decantaminatedj In order.',not to·· CrOSS) 

contaminate pe,rsonnel administering treatment., 

Should a' toxic material be ingested, consult a physician to determine whether 

vomiting ',Should be induced. If so, use a tablesp:aon' of;,salt, in a91ass of 'warm 

water. Vomiting may also be Induced by placing a finger down the throat of the 

victim. Treatment should continue until vomit is clear. 

In the event of injury to or exposure to any field personnel, tht!l:'on'site,team le'ader l 

will be responsible for the preparation and submission of an incident report to the 
r 

Marine ,Corps Air Station; Natural Resoure-es and Emiitonmental. Affairs· (NREA) 

and Paul Rakowski in, Norf.ollc, VA. A copy of an incident,repor't is providedi'at the 

end of this section. , ,0 

i 
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Emergency Information and Telephone Numbers 

Local Resources 

Ambulance: 

Hospital: . 

Police: 

Fire Dept.: 

Site Security 

Gary Edwards: 

~kip ConRlin:· 

Onsite Emergency 

Carteret Medical Genter 

On base Cherry Point 

On base Cherry Point 

On site 

NREA Contact 

Utilities 

Lt. Col H.mHutch'in~son: e ; Airfields ·ops. 

M~j. D.K. Brooks Public Affairs, Officer i.' ; 

3333 

274-16~r6 

3960 

3333 

3960 

363114186 

285"8 

223312671 . 

'424112536 

Paul Rakowski: ,Supervisary;Environmental Engineer ~ 804 .... 444:.9562 

Cheryl Barnett Supervisory Environmental Engineer 804-444-9566' I, 
I 

Lt. Commander Bates: MCAS Occupational &. Environmental Health 52.4.1,. 

Office Resources 

NUS Pittsburgh Office 

Manager Health &. Safety - Gary Smith (Home) 

Assistant Health &. Safety Contact Jack Peterson (Home) 

Project Manager - .Vlcki Pierce (Home) 

Emergency Contacts (Medical and Health) 

Dr. Parkinson {NUS Gonsulting PhYSician} 

{Office}- . 

(Home) 

,Poison Control Center (Pittsburgh) 

National Response Center (Environment Emergency Only) 

412-788-1080 

412-695-3667· 

412-653-6825 

412-741-1215 

412-624-0127 

j 412-963-0875 

412-681-6669 I 

800-424-8802 

As part of this procedure, LT. Commander Bates, MCAS Occupational and 

Environmental Health officer, should be contacted dally at extension 5241 on base 
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and informed of the sites on which work will· be 'in' Ilrogressfor ,that day. Als,o, 

should there be any questions concerning operations at Cherry Point, refer them to 

Major D.K. Brooks Joint Public Affairs Officer, at Ext. 4241 or 2536. He ;:wiII, 

answer the questions that they have. 

1 < ' 

The hospital, is lo,cated on Route 70 in Morehead; North 'Carolina; Carteret Medical; 

Center. 

Directions. -';' , 

- " 
; .; 

When leavin'g:, the site, make left at the main gate (Route 70) and follow Route -'lO i' 

to Moreheatk .'The hospi1al, is located approximately 6 miles· awa;y', on thedeft, side i -
, J 

of, road. AUT1:ap lot"the base with the fastest route-to""the;,hospitaliwill be developed 

for each sP,ecific site)': This map wilL be ,available "ate~ch '.s.ite (While site worJcc'is" 

being conduGted .. ' ", 

i /' '--,;; 

10.0 NUS Personnel and Responsibilities 

Personnel 

Vicki' Pi4;lrce 

Jim Ferguson 
( 

Bill Wells 

Carl Ketchem 

Bob Lucas 

Gary Waugh 
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Responsibilities 

Project Manager 

,Health and ,Safety'" 

Field Operatiorls/ 

Tea'm Leader 

Field Operations 

SurveyingfTeam Leader 

Surveyor 
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11.0 ROUND 1 SAMPUNG RESULTS 

This section illustrates the results gained from the round one sampling efforts 

conducted by NUS from January 6 through 15, 1985. In addition, the section also 

describes some of the known toxic effects of the chemicals found during the 

sampling. 

Acute Toxicity 

The acute toxicity data reported in Tables B-1 through 8-7 are taken from the 
, ' 

Registry of Toxic Effects of Chemic~1 Substances (RTECS) published by, the' 

National Institute for Occupational ~afety~'and Health. These 'data are not 
, , 

standards or criteria, but give a relative in,dication of the' acQte toxicity of the 

pure chemical. 

The toxic dose data include, in sequence,th.e route of exposure; the species of 

animal studies; the toxicity measure; andJ,th& I[Imount of sUbstanc;e per body weie,ht 

unit. The route of exposure used ,here is oral, I.e., the chemical is introduced 

through the food or drinking water of ithe animal. The adult rat is the animal 
,"', , 

studied. (A few chemicals have oral-route hQman study data. That information is 

presented when available.) The lethal dose, (LO,) is used as the toxicity ,measure. 

Specifically, the LD50 is presented. LDSO is a ,calculated dose of a :tubstan~e 

which is expected to cause the death of 50. percent of ,an entire defined 

experimental animal population. (LD4:0i the, fowest dose of a substance over any 

given period of time in one or more divided portions that is reported to have caused 
<~ -. 

" 

death in humans or animals, is presetlted, in conjunction with the oral-route human 

data.) 

Acceptable Daily Intakes 

Acceptable Daily Intakes (ADls) are defined as the "the amount of toxicant in 

mg/day (70/kg person) which is not anticipated to result in adverse effects after 
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TABLE B-1 

MCAS. CHERRY POINT 
CONFIRMATION STUDY 

ROUND 1 SAMPLING 
SITE NO.4 

Constituent Sample Number Chemical ToxlcHy Parameters 

Site Ilo. 4 

.......... -_ .... -.- ...................... ---_ ........................................ -_ .......... -,_ .... -~'--" ,,::,~"" ---_ .......... ----_ .... -~;. -_ ................ -_ ...... -.-" -:-' .. , ...... ~- ..... ;;;.~~ .................................... -,---.................................. .. 

" 4GWOl 4GW04 4GW05 
Ac.u;te Tox. 
mg/kIlO) 

Chronic Tox:lclty 
AD;ls (mg/d&:Y)(2) 

Ilea lth Advisory. Dermal Absorption 
SrrARlS ('IIg/n(3l-' and Toxlclty(4) .' AWQC (5) 

----chi ~;~f~;~ -(~~i 1 r-----6 -, 5) ----------------------:-~;;1-;;;-LD~O:goii------ -,-c---7.- - -"'l- - - - - - - - - - -----~- - - ~- ---., - - -- - -- - -- - - - - - - - - --------0 ~ ig -~~i 1;-----
CAS No. 67-66-3 

1.2j Trans-Dlchloroethylene' 
(ug/l) CAS 110. 127-10-4 

Trichloroethylene (ug/l) 
CAS flo. 79-01-6 

Vinyl chloride (ug/l) 
CAS No. 75-01-4 

33 

71 (5) .. 

57 (5) 

:'oral hmn lDlO-7.000 
oral rat lD~O-7193 

oral rat LD50-500 

1 day':2,700 
10 day-27Q 

.~~ . ~ 

1 day.';2,020 
10 day-2oo 
long term-i5 

,,-,',.: 

-F' 
High Pl!netratlon 
(gas). Extreme 
s'ystemlc and local 
potency. (gas). 

2.7 ug/1* 

2.0 ug/l* 

OJ 
I 
~ 1.1-Dlchloroethane (ugH) 68 'oral rat lD50-670 

oral. hmn.lDlO-428 
8:.1 ' 

NOTE: 

, ., 

Samples analyzed for specific conductance; pH,· total orgllnlc ha:logens. fotat: organic ca·rbon.:·Phen·Olli~:~. metals: Cu. Cr, 
In. Cd. NI. ~II' I'ild volatile organics. 8lank spac'e Indicates that .the contaminant was not f:ound abo.iie. detection limits. 

• .r,' , :-. • 

Pb. 

* Indicates that the su~stance Is Identtfle~ as :. potenUal i:ard;~oge-n and' th~.amb.1ent water c~nCe!1trait:lon should be zero based 
on the non-threshold assumption for this chemical.. Since zero ·Jeve·l may not· be .. attalnable a.tahl! ... pr,esent time the level whlch'_ 
may result In an Incremental Increase of cancer rls'k of 0.000001 Is tabtihtect. -; 
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TABLE B-2 

MeAS. CHERR' PaiN' 
CONFIRMAtiON STUD' 

ROUND 1 SAMPLING 
SITE NO. 5 

'-./ 

Con,Utuent Sample Humber Chemical Toxh:tty Parameters 

u 

Site No. 5 

-_ ....... _ .............. _--_ .. _ .......... ---...... _ ....... _-' ...... _-.-_ .............. _-............... -----........... ---_ ... -....... ----_ ...... -.. ----_ ... -..... ----...... ----............... ---' .. _-""---... __ .......... ---...... -...... -_._----_ .. _-_ ................ _------......... _'-- ...... _--.--- ... _--- .. ----_ ... -
Acute Tox. Chronl,e ToxleUr Health Advisory Oennii Absorpt.lon 

5&W2 6GW] 6GW4 611W6 5111106 5SWI IIIl1/h (1' Allis (mg/day) (2, SNARLS (uil/H (.3) and Toxicity (4) AWQC (6) ....... __ ..... -----_ ... _-_ .......................... __ ...... ---.. __ ...... -----_ ... -.. ----........... --_ .. _ ............ ----_ ............ ---.... _---_ .. _ ............... __ .......... _---_ ........... _----_ ........ -----_ ..... _-_ ... --_ .............. ---_ ... _ .. --.. _- ... _ ...... __ .... _-........ __ ........ _"" ...... _--................ _--,--
I.I-Dlchloroethane (ug/l) 

CAS No. 15-34-3 

on (1IIg11) 

1 

2.1 2.1 2.4 8.1 4.2 

oral rat L050·670 
oral hmn LOLO-42B 

m "OTE: S.IAlples analyzed for PCI. on and grease. phenoUet. Pb. specUte conductanct. 
~ pH. tot~l .orgln.lc halogens an4 t.otl,l erganJ~ cI.rbon. The p.tr:olel/lll.~ on' Ind· 
Ut lubrt.cant·layar In the Ilroundw.t~r wu lIII!:ilsuJ'ed. ,tWit spact:;ctndJ,cates that 

the eontal!ltnant wils not found .abov:e detectt,on limits,. 
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TABLE 8-3 

HCAS. CHERRY polin· 
CONFIRMATION STUDY 

ROUND 1 SAMPLlIG 
SITE 10. 7 

Chemical Toxicity Parameters 

SUe No.7 

Acute Tox. Chrontc Toxtctt~ lIealth Advisory Dennal Absorp~lon 
7SWOI mg/kg (1) ADIs (mg/day) (2) SNARLS (ug/I) (3) and Toxtclty (4) ANQC (ft) 

---------~----------.---~ ----------------------------~----------------.-------,-----------------~-------------.-~----.---.---------------------------------Chlorodlbromomethane 
(ug/1) 

CAS No. 124-48-1 

Chloro.fonn' (ug/l) 
CAS No. 67-66-3 

Dtchlorobromomethane 
(ug/l) CAS tlo. 75-27-4 

1.1.1-Trtchloroethane 
(ug/I) CAS No. 71-55-6 

97 (2) oral rat lDSO-848 

38 (5) oral rlt lDSO-908 

6 orll rat lD50-916 

7 oral hmn LDlO-670 
oral rat lD50-10,300 

0.036 

0.039 

38 
floderate penetration 
(1 Iquld). tloderile 
local and systemic 
potenc,y (J Iquld) 

NOTE: Samples analyzed for specifiC conductance. pH, total organic ha.logens, total orglntc carbon, phenol1cs. metals: Cr, Pb, In. Cd, 
NI, and Ag. Ind vohtl1e organics. Blank space tndlcates that the conhmlnlnt WIS riot found Ibove detection 11mtts. ' 

* Indlca,tes that .the substanc,e h Identified IS I potenUal carcinogen Ind the ambient wlter concentration should be zero based on 
the" I)oll:-threshold usumpUonfortb.t,s chemt,Q;A,k stnce zero ,;tevd may not be Ittalnable It the present time the level which may 
result t·n an tncrementa,) fncreaS'e of cance,r rhk 01',0.000001 ,Is 'tabulated. 
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0.19 ug/I* 

18.4 1119/1 
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TABLE 8-4 

lEAS, PIla, "'IT 
(1IIf11llll"" S1I81 

IIlIIIID I SMPUQ 
Sill III. 10 

Sit. ~. ,0 

ct'_lell lodellr .. ,_lor" 
---.. -----------------.-.... -.. --.-------------.-------.. ----.:-~------------,-,:-~::~-------------.-------.-.---...... ----..... -.... -.--- ---·----------k~t;-j;;:-.. ·-tb;;1~·j;;i;j;;--·--';;i;i;;;;i;;;;-···o;;;j·;;;;;;i;;-··········---··-·----
. "rOlIil102 100GliOl 100GWO' IlIKIi06'IO[GIiOl 10E~. JOGIiOt. I~IO 14!Glll k 10000IZ 10UI0,l.·.JOl1lOt •. ,,' .. /k, ('It· AOh ( .. 'd'J~UJ SIIIIUS ( •• II'UI •• d I""leU, (41 AIIQ( 151 
.. - ....... ' ..... "' ..... _"" ........ ~ ......... - ........ - .. _-- .. ' ............................... "' ....... ,.. ... ! ; .• :;.."'_ ........ ' ......... -_ ..... \"':- ~ ~ ·;~7;;''' .'':'';' .. "'.:.. ... - .......... .;:..:10. ............ _ ...... ~: ...... "',,7--.. ':''" .................. ' ... a. ":.- ..... ;:'-~ ... :.--!,W::"';:;:!:'" :~<::. :~.~~ ...... ~""''::'' ... ---...... -... -......................... _'" ....... - '"' ...... --....... _ .......... ---.. _ ........ -........ -.............. _ .... ~ .... ____ ... __ 

(Mo'n' ..... · ( •• 11 14 15 t500 U' . '12 - •• 
CAS~. 76-00-3 

I,t 1I' •• lor ........ (".111 20 
CAS _ •• 11-"34'·3 

',I'K.I.,o.lb,l •• _ 
( .. II' CAS ••• 121-11,4 

l.tctr ... ·lllcliro.o-

,:~'!~·M"!l 
Irkl\lol)l:ll_'Whl)lt .... /11 

. CAS _,0. ".'·01-6 

101" 

50 

11 (6, 

20 1000121' it 

" IlIOOU' 480 UI 

, .6' 410 150 
U)15, 1311,5' 

11 "Il 

U 14 

'50 UM6, 

1300UI 

teO 
Ulf51 

I .. 
13U" 

• <!'''~Ufl:~~~~i':~: 1.1 

0 •• 1 .. , l050-I.I50 

0,.1 ... llllO-l,OOO 
oral "It J~5O., .193 

I 4.,-t.3OO 
to d'r-I1S 
I ••• ",.·20 
I 0,-t,700 
10 dor·t70 

I 0,-2.020 
104a,.200 
lOll t ..... '·6 

0 .. utll· 

2.7 .,11' 

to 
I 

N ........ Uu ( .. III ...... .p .... oll CAS 110. 101-95-1 
0.40 0.17 0.04 8.17 0.01 0.06 0.01 0.02 tRI r.t lO50·J84 

...... 011 '.0 
(p .... o1l 

l.& .. II 
.Ipb ••• ' , 

ChIOro......... ..'.'11 
US 110;. 100·iIl-J 

'.1 .... h,1I1 
CAS~. 108~~ •• 3 

""115 c:!~r:~ot~tl1' 

' ........ 1"11'" 
CAS~. 11-0-2 

Itb,1 Ii ..... (ug/II 
CAS~. 100-41·4 

• .. 
17 1100 

H Ii' UOO(i' 

no 
131(5' 

35 

II Ii' 

nIl, 51. ..... .: ••• 1.,. •• for ,pttlflc .00ducU •••• pII. tol •. 1 o~ •• ftI, ... 1 ••• , 1 ... 1 orc •• lt co ....... 

'. : f::~:!:::' t:::'::; ~~:t.!~~.:~· .. ~: .. ~:'.:!M .::.,~: . ..:~:~:.;!:* n:;~~'''ln- .... . ,p.~-

120 

31 

• Il14lnt .. Iblt lbo ..... II.t. II ·Id •• llfl ...... po, •• il.1 corel ••• ' i.d tbo .... '1111 ... , •• 'c:'C_,t .. UH l"';'ld III .or. baud·H·tlle 
.o.-Ih.ub.ld ." ..... 1101 'or Ihl. ch •• le.1. 510co u.o I ...... , 0.1 II. Itut .. bl_ .1 .... p.ISt.t It .. , ... 1 ••.• 1 .... Ich .. , , .. ,lit 
1 ... I.trt.e.~.' IIK ..... _ ., ca.u. rhk ol 0.000001 h hbliltl.~: 

.,,1 rat tD5O- Z ,"0 

.r.1 .at lO5O-5.ooo 

0 •• 1 .. I lO50-500 

... 1 .at l050.5.2OO . 

0,.1 rat l050-l.1IOO 

'1,0 

JO 

t.i 

I •• ,-tl;iOo 
10 0,.2';200':" 
10 •• II .... MO·. 

I '"f·2JO 
I •• ·• 1.,.-10 

_ .. tl .... I& .. tt •• 
·'II~uld'. 1Iod •• lt. 
10ClI .Id I,ot •• le 
pot"c"f.HI~.ld.'. 

Sltltl,t >'r.';"';.,tnUon 
fiUquld . SII,hl . ....... "'e ,nd 1.cII 
p.I ••• , (1t~.141. 

H.I.~ .... 11<1110<1 ( .• n,. ,bl .... 
'rd .. I ••.• nd 10c.1 

,poh.<, 1' .... , . 
tIodtrltl ,enelra-UoA 

IU ... ld', IIod ... I. 
oeal poI ••• , .n. 

=~!:~ . m!:1!f. 
1Iod.~ ••.• • ..... I,.tl." 
lllll..:.·'··· ........ t. 
1000.n i ... ,".t •• le 
,o1"",,·'(nq.141. 

• 3 .. ,t .rg •••. I .. U. 

411 •• '1 

'4.) •• 11 

2.0 •• 11' 

0." •• 11' 

1.4..,1 

'-..J 

o 
"D 

I 

o 
o 
c,.) 
,f:iIo 
CO 

I 

o 
c,.) . 
o 
c.n 

I ..... 
o 
-:­o 
..... -CO 
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TABLE B-5 

"tAS. tlEll' POIiIT 
COIInllMnOll S1II8' 

IObID I SAHPLII' 
SITE 10. U 

COIIsUtuent SlIIpl. NIl"er 'fIa'eal lodelty Par •• ters 

Site No. 11 

-----.-.----'.--------:----.. -.---... -----' ... ----: .... ----····,.······,.---··-···· ... ·-·---:··----~.-.. ~7·~;i;··1~;:-------c;;;.;;1~·1~;i;.t;-···ii;;it;;·Ad;i;;;;----P;;;;i .. Ab;~;;ii;;·----;;j;~i-ii;i;;·---
13fl1101 I3fl1102 13G1103 I3G11O. llGIID5 llGI/06 UGllD1 1Ig/.g0) AOb(lIg/day.)(2) SNARLS (ug/UU) .nd loxlclly(4) Qlllltty CrUerll(5) ____ ............ ____ ......... ' __ .. __ .... __ ...... _____ ,_ ... ""' ... __ ...... _____ ,._.:.....I ... __ .. ~ .. _ ...... ___ ........... _, ___ .. ____ .. _ ...... ______ •• _. __ ... ___ ___ .... _____ .......... _ ........................ __ .... _ ............... _ .... __ ... _ .. __ .......... __ .......... ___ • __ ...... ____ .... _ ........ __ .. _ ...... ____ .. ... 

'.nzel)8 (1Ifj/1) 31 (5) .2,1 (If"28 (51' or.1 rlt l050-'.B" I. d.y-230 KotIerlte p'en~tr,l.t~OII 0.66 ugll*' 
CAS Ho: 7'l-43-2' long tena-1.o (lIqlltd). i!Qjfee;.h 

locil Ind .sY$ulIl'c 
potency (lIquid). 

Cillorofona (ugll) 
CAS No. 67-66-3 

7 (5) 
[ 

oral r.t l050-90a 

U'ylbenzene (ugll) 14 12 73 oral rlt LD50-3.500 9.5 
US Ho. 100-41-4 

Tolilene (ug/I) 21 18 oral rlt L05O-5.000 30 I dly-21.500 
CAS NO. lOB-88-3 10 dly-2.200 

OJ lonll te ... -340 
I 

N 
()O 

1.2-Trllts·d,lchloro- 8 18 6 1 dly-i.700 
.tJll!IAAeJllg/f) 10 dly-UOi 

US No: 156-60-5 

011 (119/1) 6t 2600 I.a 2.3 1.4 

l.l-DlchIGro B 01'11 rat lD50-916 0.0~9 
hr~th.nfl!'~(lIiI/1.) 

CAS NO. 75-21-4 
'.', 

JPS ,HATCIl X 
(fllel ch.ntlerl'z.UolI) 

NOTE: SllIIples.all'bzed for on .nd greue. Illd yohtn. 0l)lnlcs. The petrol .. _, oil Ind lubrlcllIl 1.,.1" In tlie gro,iin4'l"ler: "~i 
.lslIred. 811.' spice Indicates thlt the cOIIt .. lnlrit Nas not, fOillld' 111o". detection U.tt,. . 

* Indicate, Urat"tlle ,1III5tance Is IdenUUed IS • potential eardnogenln4 th .... lent .,.ter cj)lltlntra,Uon ,hould,lIe,Jero bas.d on the 
IIOII-thresh"ld ISslIIRption,for thIs' che.ISII; St!lc;enro le,v.el 'l!"~;"~ot li~i,Aittll~'.I!le It the present tllM~>lhe 1~"eI wIItc.II, •• , .1"e51l1t 
In .n IncreNntal Increue of cancer rfSlt of O.DOOOOI h tabul.tell. I· . , 

'- '.J J ~ :) 

0.19 Ilgll* 

Modent.e penetnUOII 
(lIqllld). ·HOd.er.te 

1.4 1119/1 

Iota I and 'systemc 
potency (l'Iqu.ld). 

SHaht r.net"atlon 14.3 1119/1 
(lhlilid • SlI:Qht 
lcic.1 and ,ystealc 
potency (U4lul,d)" 

o 
"'C 
I 

o 
o 
w 
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o 
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o 
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o -0-..... -0) 
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TABLE B-6 

HCAS. CHERRV POINT 
CONFIRMATION STUDY 

ROUND I SAMPLING 
SITE NO. 16 

-J v 

Chemical Toxicity Parameters 

\ 
'-.J \ .. _) 

u 

Site No. 16 

------------------------------------------------------------------------------------------------------------ -.-------------------------------------~----------------------------

16GWOI 

1.1.2.2-Tetrachloro- 340 
ethane (ug/I) (3)(5) 

CAS No. 79-34-5 

Tetrachloroethylene (ug/I 8 (5) 
CAS No. 127-18-4 

1.2-Trans-D!.chloro- '- 120 
ethylene (ug/I) 

CAS·No. 156-60-5 

Trichloroethylene (ug/I) . ISO (5) 
CAS No. 79-01-6 

Vinyl chloride (ug/I) 19 (5):" 
CAS No. 75-01-4 

16GW02 16GW03 

12 (5) 75 
(3)( 5) 

7 (5) 

86 

72 (5) 97 (5) 

16GW04 

2000(3) 

410(5) 

Acute Tox. 
mg/kg(l) 

oral rat LD50-800 
oral hmn LDLO-30 

oral rat LD50-8.850 

oral hmn LDLO-7.000 
oral rat LD50-7.193 

oral rat LD50-500 

Chronic Toxlclt¥ 
ADIs (.mg/day)( 2) 

( 

NOTE: Sample.s were analyzed for specific conductance. pH. tota,! organic .tialogens'. total '0l:'9anlc carbon. phenollcs. 
metals: Cu. Cr. Pb. In. Cd. Nl. and Ag: and volatile organics. Blank space lndlcate-s that the contaminant 

_was .not found above de,tectton I1mtt.s. 

* Indicates that the ,substance 15 ldenttfied as a potenthl carcinogen and the ambient water concentratton should 
be/zero based on the non-threshold assumption for th15 chemical. Since zero level may not be attainable at the 
presen't'tfme the level which may result In an Incremental Increase of cancer risk of 0.000001 15 tabulated. 

lIealth Adv150ry Dermal Absorption 
SNARLS (UII/I )(3) and Toxlctty(4) 

I day-2.300 
10 day-175 
long term-20 

I day - 2.300 
10 day-175 
long te.rm-20· 

I day-2.700 
10 day-270 

" I day-2.020 
10 day-200 
long term-75 

High penetration 
(gas). Extreme 
local and systemic 
potency (gas). 

AWQC(5) 

0.17 uII!l* 

0.8 ug/I* 

2.7 uII!l* 

2.0 ug/I* 

v 
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OJ 
I 

tAl 
o 

\ 

Constituent 

PCB 1254+1260 (ug/g) 
CAS Hos. 11091~69-1 

+ 11096-82-5 

PCB 1260 (ug/g) 
CAS, No'. 11096·62·5 

17S01 

5.9 

Sample Humber 

17S03 17SD06 

1.7 

1., 

TABLE B-1 

MCAS. CHERRY POINT 
CONFlRHATlON STUDY 

RtJUNO 1 SAMPLING 
SIlt NO. 17 

Chemical Toxicity Parameters 

Acute Tox. 
mg/kg(t) 

oral rat lp50·1,315 
+ 

oral rat L050-1,OlO 

oral rat (050-1,315 

C.hronlc ToxlcH,y 
AOls (mg/day)(2) 

) "- .'-

Jlealth Adv150ry Dermal Absorption 
SNARLS ~ug/1)(3) and Tox1c1ty(4) 

1 day-125 
10 day-12.5 

1 day-125 
10 day-12.5 

HOTE~ Sall!Pll~s were analyzed for PC~s. Blank space Indicates that the contaminant was not found above detection limits. 

* In~t~'ates.that thesu~.stance, Is td~nt:I"fled as' A po,tmtla1 ,~~r!=1,,0~en. andt~e amb.!ent ~aterconceffti~tI4n 
shou~d be based on the nqn-threshold assumption f~ tHis chemical. Stnce zero level may not be athfnable 
at the present time the level which may ruult In lin Incremental increase of cancer r15k of 0.000001 15 
tabulated. 

** Hater quality crHerta are presented for generaJ discussion, hGwever, .they do not correlate specUlcally with 
concentration levels detected In soils or sediments. 

"-' L u v '--' u 

Site No. 17 

AWQC(5)** 

0.79 ng/l* 

0.79 ng/1* 
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chronic exposure" (U.S. EPA, 1984). Assuming a 2-lIter consumptiCim of water per 

day, the calculated value' gives an indication of the potential for toxic effects from 

long-term ingestion of the contaminant in water. ADls are derived from human or 

animal studies and do not consider carcinogenic health risks. 

EPA Health Advisories 

EPA Health Advisories or ·'Suggested No' Adverse RS'sp0nse LevelsN (SNARLS) are 

guidelines develGped, by 'itheEPA Office of· ~Dril1ldng ,Water for n'on..-regu/ated 

contaminants in!cfrir"lking' watei" {USEPA, 1984). Health,·Advisoriesare cal<:ulated to 

consider the effects of a substance on a la-Kg child who consumes one liter of 

water per day for three exposure levels: 1 day, la-day, and long-term (chronic). 

Health Advisories"EioY nOt consider carcinogenic";or synergistic effects. 

If a contaminant exceeds the one-day limit there is a potential for acute health 

effects from short-term Ingestion. If a contaminant exceeds the la-day limit, 

there is a potential for subchronic health effects associated wit" ·consumptio'n. If a 

contaminant exceeds ·th'e long-term' limit, there is a potential for chronic health 

impacts over Ib'ng-'term ingestion. 

Dermal Toxicity 

Dermal toxicity data are taken from the on and Hazardous Materials Technical 

Assistance System (OHMTADS),which indentifies approximately, ,350 chemicals as 

dermally active. The data are' for the pure chemicals; mixtures of chemicals may 

have synergistic or antagonistic effects on the skin. 

The toxicity descriptions discuss three areas of concern: skin penetration, systemic 

potency, and local potency. Skin penetration is described as either negligible, 

slight, moderate, or high. Systemic potency (lethal amount to a 70-kg man) is 

described as an extreme (tissue destruction/necrosis), moderate 

(irritationlinflammation of skin), or slight (reddening of skin). 

8-31 
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These data, in 'conjunction with other site-specifi~ knowledge, are usef", I for 

evaluating the potential for dermal ~oxic;: . effec~s and in ,s.electing protective 

clothing for ac:;tivitie& at the site,. 

Ambient Water Quality Criteria 

Ambient Water Quality Criteria (AWaC) have been developed for 64 classes of 

toxic pollutants "under the Clean ,Wate( ~ct (USeaA, .H)80k:USEPA, .,1e84). ,The 
I "\ 

criteria presente~ here repres~mt ambient, "Water \ccmcentratlons that dCih nqt re,sult· 

in adverse 'effects .in' humanS ,andtne ooncentratipns,ass~oqiated lwlth ",increa:nental 

cancer risks. 

Water quality criteria for. non...,carclnogens al',e, calcul~te~ to. ;l"ef,I"~t . thEt ·tngesti.ol1, 

of water and aquatic organisms (70-kg adult, two liters water and 6.5 g of aquatic 

organisms per day)~' 

Water quality clliteria,' 'fo(· carcinogens are estil11ated swater.,concentratiQns> that 

correspond· to incremeotaLcancer, risk' levels •. , Ambi.ent water. ,.q.ualitycrlte,ria· for 

carcinogens, which are tabulated in Tables B-1 through B''''7~",q,9rrespond ·to ·an 

Incremental lifetime cancer risk of' 10-6 (i.e., one-in-one-million incremental 

Increase in cancer risk over a lifetime). 

Appendix C, includes the field notes, compiled during weH sampling in ;;January of 

1985. Of particular Importance are. the OVA reading'S found during this ett:ort. 
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----------~----------------------------------------------------------------

Introduction 

Sampling was performed at the United States Marine Corps Air Station in Cherry 
Point, North Carolina. The sampling team included BUI Wells .(team leader), Carl 
Ketchem (sampler), Jim Ferguson (sampler) with support from Larry Reitz (site 
~~~~ '. 

Scope of Work 

The Scope of Work included the (sampling of: 52 newly installed monitoring wells, 
14 existing potable wells; 8 surface water points; 25 sediments, and 12 soil 
locations. Samples were also to be taken of JP-5; MOGAS, leaded, unleaded, and 
deisel fuels at Site 13. All metals samples were to be filtered before shipment to 
the NUS Laboratory. All monitoring wells were to be developed by F &: R of 
Raleigh, North Carolina. 

Field Opera tj~ 

Sunday, January 6, 1985, the sampling crew traveled to Cherry Point, North 
Carolina. Bill Wells and Carl Ketchem arrived by ground transportation and Jim 
Ferguson by a.i!'. 

Monday, Janaury 7, 1985, the sampling crew met the drillers at 0730 hours at the 
site storage trailer. After reviewing the scope of work, the drillers were 
in~tructed as to their day's activities - setting forms at the monitoring wells for 
concrete pad and protective pipe installation. The sampling crew checked-in at the 
front gate for a temporary vehicle pass and proceeded to the NREA office on base. 
A storage p'rea at NREA was acquired and equipment unloaded. The remainder of 
the day the sampling crew made a reconnaisssance of the 14 sites, checked 
periodically with the drillers and shopped for the necessary supplies not brought 
from Pittsburgh. 
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Tuesday, January 8, 198', the sampling crew arrived at the site storage trailer at 
0730 hours .. and waite~c;f approximately, 30 mimutesfor 'the drillers 'to arrive to 
receive thei:~ tin~tru!=t~pn$,~ . :De'lelop,ed;'purged, ,anc!l sampled mOr\~~orfpg';"~ell15 
IGWOl, IGWO~, IGWO~,',2.QWOl,"2G\v02,. 7GW,(ll, 7G;W02psampled 7SWOl. ", 

, " ::'i'" ~t . .f,: 
. k ->-< ~ 

WednesdaY".!i;~~tJary 9" .1.?8;?,/,developed,I);purged,aJiid sampled mohitdflngw~lls' 
4.GWOl, 4.GW02, .4·0WOJ, "Jf.GWO~h400W05, t9.GWOl, 19GWOz, 21GW02; 210W03, ( 
sample 4.SWQl. ,. ' , , ~ , 

Thursday, janl,lary:,lO,\ '198;, ,,~evelQPed,",~,p~rged, and,; sample'd monitoring 'wells 
21GW02, 21CW04', ~lGWOS,l3CHV08fUG'W(n, l.3:GW02,and UeW07. <Pilterea aHd 
prepared sa1f!pl~s itor sttipmeri't. . ' .. '. . I ." '. ,". "', " , 

Friday, January, J.~, ,.19i~1 devel0Ped~: purged;· ~d: $aml'l~d 'monltoringw~lls' .50W61 , 
5GW02, 5GW03, 5GW04., 'GW05, 5GW06, 13GW03, tlGWG40,13(lPNG.5, t9GW06;' 
16GWOl, 16GW02, 16GW0.3, IGW04.; sampled 5SWOl and 5SDOl. 

Saturday, January 12, 1985, developed, purged and sampled moni~Qring W;~lls 
10GW04., 10~,Q~.,,}, lQ,GW-llJ" ~OGWll, J06W12, 10EGWQl; 10£GW02; 10El{;w03, ' 
10EGW05, 10EGW06, 10EGW07, 10EGW08, 10EGWl.3 (not sarftpledj well conta1ned 
0.400 foot of water), 6GW02. Sampled 10LWOl, lOL W02, 10SW0.3, 10L W04., 10LW05, 
105001, 10L502, 10L5040, and 10L505. Installed new 'locks '.on' all existing' 
monitoring wells on 5ite No. 10. 

.lunday, January 1.3, 1985, developed, purged and sampledmon;itorin'g wel1s'6'GWOf, 
GGWO.3, GGW040, 15GWOl, 15GW02, 15GW03, 15GW04., 15GW05, ·J§GW06; sarTipl~d' 
155001, 155002, 155003, 155004., 155D05, 15SD06, 155007, 1';55008, 1850 lA, 
18501B, 18501C, 18502A, 18502B, 18502C, 18S0.3A, 1850.3B, 18S03C, 1850'4.A, 
185040B, and 185040C. 

Monday, January 14., 198.5, sampled 10PWOl, lCPW02, 10PW0.3, 10P'W05: and 
fuels - JP-5, MOGAS - leaded, MOGA5 - unleaded and diesel. Filit~.red, packed and 
shipped samples; packed truck for return to Pittsburgh and cleaned NREA storage 
area. '-', 

Tue~day, January 15, 1985, Bill Wells drove Carl Ketchem and Jim '.Ferguson to the 
Kinston, North Carolina Airport for their return to Pittsburgh. BiB Wells then 
drove to the Tybouts Landfill in New Castle, Delaware (lf65 total miles). 

Changes - Scope of Work 

The drillers, F &: R of Raleigh, North Carlina was s~pposed tQ deyelop'the 52 NUS 
monitoring wells on site. Instead they developed 6 wells and the sampling crew did 
the other 4.6 wells. They were using a hand pump that produced about .3 gallons per 
minute and had to be deconned after each usage, while the sampling crew, using a 
teel suction pump, could produce 10 to 12 gallons per minute. The sampling crew 

J '" )150 used 3/4 inch or I inch polyethylene flexible tubing (9, 30 foot sections) and 
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had to be d~cQnn~d ohce a day. We,UsdeveJQ(l>ed ,by F&: R 'are rioted on the 
monitoring w~li data c~art., Sampl~s of 2 production we'lls, 10PW04 and rOPW06, 
were not taken. rOPwQ4 becat,lse the' pump was 'under repair., "10PWG4, will be: it, 
service for the second round of sampling and 10PW06 could be substituted with 
another prod .... ction well in the vicinjty. One existiFlg well at Site N6'. 10; lOEGW'q, 
was not sampled because it "cof;ltained 0.lf.0 foot of 's'tanding'·'wa"tEm. 'Three soH 
samples at Site No. 17 were not taken (17504, 17505, and 17506) because fill 
material has been placed in this area and the sample would not have been 
representative, of the, site., SCBNs were taken because 'ofJ'high 'OV 1'\;., and HeN 
detector readings, in ' some,. sites. While Iligh, OVA readings were recorded in 
monitoring wells (see monitoring weH data sheet) 5,GW0.3, 7GW02, rOGW09, 
10GWll, 10EGW1.3, 16GW02, 16GW0.3, and 16GW04 the breathing zone and 
discharge water.,~rea re~dings ,\1{e~e ,unc(~r, the ~ ppm action level. HCN 'readings at 
Site No. 16 w~re 0 in aH monitoring wells. ,.'" 

General Site Notes 

Flourescent pi~t<, pin fia~s, ,w,t:e placed ,at all sUrface water, ~eachate, wat~r,' 
sediment and SQ~'l .sal'J'1ple .lqcation!$. , " 

Site No. 1 an~fSiteJ~~o .. "2 Borrow Pit, 

IGWOl .. Easy access from road 
1 GW02 ~ Access d709.d , very wet and",muddy , 
1GW03~ Easy acqeS$ from road, 
2GW02 ~ Easy access from road 
2GWOl .. Handcar:ry all equipment from 2GW02 

Site No.4 .. Borrow Pit/Landfill North of Runway 14 

All sampling lqcationsare easiJy accessible. . "'¢ 

I' 

Site No.5 - Stdr~ge Tank for Wa,ste POL (Petroleum, Oil, and Lubricants) 

All sampling locrations are easily aCGessible. 

Site No.6 .. Fly Ash Ponds 

All sampling locations are easily accessible. See Figure 2-5 for chang ... s. 

Site No.7 - Old lociner,ator and Adjacent,Area 

JI' 

All sampling locations are easily accessible. Monitoring Well 7GW03 not installed. 
See Figure 2-5 for changes. 
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') Site No. 10 .. Old Sanitary Landfill 

Monitoring well locations are easily accessible from dirt roads. The landfill area 
should nofbe driven on, as it is very 50ft in spots. Surface water, leachat~ soil, 
and leachate water sample points are flagged and accessibility should not be 
difficult for future sampling rounds. Warm weather will produce foliage, insects 

') and snakes and caution should be taken in these areas. See Figure 2-7 for changes. 

) 

) 

Keys for production wells can be obtain~d fror.n Mr. Hall at the water plant. 

Site No.' 13 - Tank Farm A 

All mQnltori~g w~lls are e~sHy accessible. High ,oVA rec;tdlngs were record~d iii 
13GW02, 13G'W03;' 13GW04, and 13,GWI2. Discharge water from all 8 monitoring " 
wells was containerized in 55 gallon drums. All wells had a strong petroleum odor 
with an Qily residue on top. " 

Site No. 15 - Area and Ditch Behind NAVAIREWCRKFAC 

All sampling locatior:ts ar~ easily accessible. 
, 

Site No. 16 - Landfill at Sandy Branch 
,. 

Monitoring wells are easl1y accessible. Discharge water from 16GW02, 16GW03, 
nd 16GW04 was containerized in 55 gaUon drums. HCN detector readings wer~ 0 

.n all monitoring wells. 16GW01 can be hang b~i1ed. " ,. , ' 

Site No. 17 .. Defense Property Disposal ,office (DPDC) Storage Area 

AU sampling locations are easily, accessible. These locations are' located In the 
) DPD,o compound. AcceSs to,: the sampling points must be cleared with 

Connie Beasley, Area Manager, before sampling proceeds. Soil sampling points 
17S,04-, 17SC5, andI7S,06l;>ej:al,lse fill, material placement in ,this area. 

, ',,' , 

Site No. 18 .. Facilities Maintenance Compound 

) All sampling points easily accessible on the east and west sides of Building No. 82. 

Site No,~ 19 anci Site No. 21 -Bo,Trow Pit/I.,.aridfHl 

All sampling points are easily accessible. Access mbni"':oring wells 19GWOl, 
19GW02, 21 GW02, and 21 GW03 must be cleared through the Crash Crew j 

Command~r for an escorj: across and around the runways. Monitoring wells 
21GWOl, 21GW04, and 21GW05 can be reached from Route 101 through a landfill 
area. 

Access to all sampling preas was coord ina ted through Jthe NREA office. 

(JKW:Ud 
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U1 

Well No. 

IGWOI 

ICW02 

I C\1l'O) 

2CU101 

2CW02 

4CWOI 

4CW02 

4CW03 

4CW04 

4CW05 

5GWOI 

5CW02 

5CW03 

5CW04 

5CW05 

5GW06 

6CWOI 

6CW02 

6CW03 

6CW04 

7CWOI 

7CW02 

IOCW04 

IOGW09 

IOCWIO 
) 

10CWII 

IOCWI2 

IOEC\1l'OI 

Date 
Sampled 

1/8/85 

1/8/85 

1/8/85 

1/8/85 

1/8/85 

1/9/85 

1/9/85 

1/9/85 

1/9/85 

1/'/85 

1/11185 

1/11/85 

1/11/85 

1/11/85 

1/11/85 

1/11/85 

l/ll/85 

1/12/85 

l/ll/85 

1/1l/85 

1/8/85 

1/8/85 

1/12/85 

1/12/85 

1/12/S5 

1/12/85 

1/12/85 

1/12/85 

f~ 

Time 
Sampled 
(hours) 

0928 

1228 

1318 

1415 

14.37 

1140 

1106 

1030 

09~til 

09'5 

1430 

1515 

1·6)0 

1530 

1450 

1'00 
0904 

1650 

0845 

0806 

1654 

1625 
1203 

IO}() 

0915 

l.OOO 

081f8 

1146 

, / 

Sampled 
8v 

WKW/RC,K 

WKW/RCK 

lRF/RCK 

WKW/RCK 

WKW/RCK 

WKW 

RCK/WKW 

WKWIJRF 

RCK/JRF 

WKW/RCK 

WKW/RCK 

WKW/RGK 

WKW/RCK 

WKW/RCK 

WKW/RCK 

WKW/RGK 

WKW/RCK 

WKW/RCK 

RCK'/JRF 

RCK/WKW 

WKW/RCK 

WKW/RCK 

RCK/JRF 

RCK/WKW 

HCK/lHF 

RCK 

JllF/RCK 

IlCK/lllF 

OVA 
Reading 

(PP.!!.l) 

o 
o 
o 
o 
o 
o 
o 
3 

6 

l 

o 
o 
8 
O. 

o 
4 

Q' 

() 

o 
o 
o 

100 

o 

Static 
Water 
Level 
(tt)· 

15.00 

12.0) 

8.00 

1.90 

1.70 

11.02 

.10.30 

10:.27 

1l.41 

15.12 

8.80 

5.10 
~ 7;.17 

7~65 

II.U 

9.80 

8.30 

5.10 

IO~U 
. 

2~f9.s 

3.60 

100' 17.50 

o 15.00 

100 

o 
o 

i6.'63 

7.60 

"-' 

Water 
Level 

At Sample 
sam. piing Temf' 

) (tt)!I (oC ..2.!!. 
15.53 

11.97 

8.52 

4.&5 

2.10 

12.25 

10.60 

10.37 

n.94 

15.32 

9.0? 

5.23 

7.19 

7.93 

12.10 

til.:17 

8.:40 

6.07 

10.27 

2.95 

4.20 

17~U 

15 .52 

16.61 

7.97 

16 

17 

17 

16 
. 17 

17 

17 

17 

17 

18 

19 

17 

18 

19 

19 

18 

17 

17 

7.15 

7.04 

6.04 

.6.16 

5.40 

6,40 

6.72 

8.81 

5.26 

6.05 

6.03 

7.Q2 

18 5.79 

17 6.68 

14 6.17 

17 7.25 

17 

17 

17 

17 

17 

17 

6.80 

6.55 

'6.6,3 

6.60 

6.50 

5.4:8 

v 

Specific Callons 
Condo Purged 

600 

600 

260 

7 til 

580 

700 

890 

260 

.300 

560 

330 

320 

.sao 
500 

510 

860 
640-' 

'10· 

. 1100 

1500 

1100 

140' 

96 
40 
,80 

180 

~2 

Hio 
80 

140 

100 
tOO 

70 

25 

2' 
100 
100 

100 

80 

80 

50 

1.00 

90 

100 

70 

70 

40 

70 

60 

\.J 

Sample 
Color 

Cloudy 

Clear 

Clear 

Clear 

Cloudy 

Clear 

Cloudy 

Clear 

Iron 
Oxide 

Clear 

Clear 

Clear' 

Clear 

Clear 

J:lear 

Clear 

Clear 

Cloudy 

Clear 

Clear 

Clear 

Cloudy 

Cloudy 

Clear 

. Clear 

Cloudy 

Cloudy 

Clear 

l., 

Remarks 

Developed by F & R 

Developed by F & R 

Sampl~d after development 
by the Drillers (F & R) 

. Sampled after development 
by th&'drillers (F & R) 

Sampled after development. 
by the drillers (F & R) 

Sampled after develo.pment 
by the drillers (F & R) 

TotaJ depth:; 19.721 . 

,J ~, ) 

o 
"C 

I 

o 
o 
(,,) 
.j::IIo 
CD 
I 

o 
(,,) . 
o 
01 
I .-
o -o .--CD 
01 
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U Watt.. 
Static Level 

Time OVA Water At Sample 
Date Sampled Sampled Reading Level Sampling T e~. Specific Gallons Sample 

Well No. Sampled (hours) B~ (Iillill) (ld- Ud. (oC .J!!L Condo Purged Color Itemarks 

IOEGW02 1/12/U /l45 RCK/JRF 0 17.00 17.25 17 6.45 500 12 Clear Total depth - 19.72' 
Hand bailed with stainless 
steel bailer 

IOEGW03 1/12/35 l:nO {JRF/WKW 0 Iti.OO 14.57 17 6".44 510 100 Clear Total depth - 20.77 

IOEGW05 1/12/35 1450 WKW/JRF 0 ,15.92 16.17 17 6.43 830 12 Cloudy Total depth" 19 . .721WeU No- 71 
Hand bailed with stainless 
steel bailer 0 

IOEGW06 1/12/8.5 1530 WKwllltF 0 15 .~J2 16:01 17 6.'65 300 20 Cloudy Total depth" 33.33'/Well No " I 

Hand bailed with stainless 0 
steel bailer 0 

Col) 

IOEGW07 I hUB 5 1600 WKW/RCK 0 15.92 15.97 17 7.45.; 371;1 35 Cloudy Total depth" 46.60'/Well No ~ 

1/12/85 
eo 

IOEGW03 1620 WKW/IlCK 0 17.17 17.35 17 ",.5 230 20, Cloudy Total depth:; 42.57'/Well No, I 

Hand bailed with stainless 0 
Col) 

steel bailer' . 
0 

(') 10PW'OI 1/14/35 0955 WK,WlJRF 0 17 7.5'5 780 Cloudy Near DPOO Well No. 17 by bl (JI 

No. 12 I 
I ..... ' m 

1/14/85 W~',V/JRF 0 IOPW02 09 to 0 17 7.45 560 Clear WeU No. 4 by Building No. 10 -IOPW03 1/14/85 toto WKW/JRF 0 17 7.48 540 Clear Well No.8 by Building No. 10, 0 ..... 
IOPW04 Sample Not Taken Well No. 10 by Building No. II "'-eo 
IOPW05 1114/85 09lfO WKW/JRF 0 17 7.53 430 Clear Welt No. 13 by Building No.'1 (JI 

IOPW06 Sample Not Taken - Pump Out of Service Well No. J 3 by Building No. I: 

10EGW13 100 20.52 Sample Not Taken Total depth:: 20.92' or 0.50' of 
Standing water 

J3GWOI 1/10/85 1113 RCK/wKW 0 11.80 12.00 22 30 Gray_to Purge water drummed 
clear 

13GW02 1/.10/35 1157 RCK/WKW' 80 10.25 10.47 13 ;5 Gray to Petroleum odor - I" of oil 
clear Purge water drummed 

13GWfll 1/11/85 0910 WKW/RCK 100 11.10 12.01 19 55 Gray to Petroleum odor - I" of oil 
clear Purge wa ter drummed 

/lGW04 1/1 J/35 0910 WKW/RCK 80 15.40 16.10 19 5; Gray to Petroleum odor - I" of oil 
clear Purge wa ter drummed 

13GWO; 1/1 J l85 1005 WKW/R€K 0 10.70 11.01 19 55 Gray to PeKo,leum odor - l/2" 0·( oil 
clear Purge wa ter drummed 

/lGW06 1/11/85 1025 WKW/RCK 12 3.90 9.:12 19 55 Gray to Petroleum odor - III of oil 
clear Purge water drummed 
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Water 
Static Level 

Time OVA Water At Sample 
Date Sampled Sampled Reading Level Sampling Temf' Specific GaJlons Sample 

Well No. Sampled (hours) B~ (1!J?!!.l) (ft)· (tt). ,(oC .Jill.. Condo Purged "Color "- Remarks 

'11GW07 1/10/85 1210 RCK/WKW 0 IS 25 Gray ,Purge water drummed 

IlGWOS 1/101S5 lII7 WKW/RCK 0 10.52 10.82 17 20 "Gray to ~urge water drummed 
c;lear 

15GWOI 1111/S5 0933 RCK/WKW 0 12.20 12'.:n 17 7.1.5 360 SO Very silty 

"GW02 1/1l/85 1002 RCK/WKW 0 11.20 11.,32 IS 6.90 260 .. 100 Clear 

15GWOl 1/11/85 1010 RCK/WKW 0 9.95 JO.OI 18 6.1 " 200 100 ' Cloudy 0 
15GW04 1/13/85 1055 ~CK/WKW 0 10.00 10,.00 18 6.08 100 ' 'too Cloudy "'a 

• _.',',; 0 IlGW05 1/Il/S5 IIIl RCK/WKW 0 I J. 7.5 11.82 18 5.46 160 90 qqudy 0 
IlGW06 1/1l/85 1142 WKwlRCK 0 11.10 II.Il 18 5.20 110 90 Cloudy W 

.r::a. 
16GWOI 1/11/S5 1230 WKW/RCK 0 , 21.00 21.1.5 18 '.5,2: 270 34 Tan, HCr";r':; O,'HantJ bailed CO 

sediment • 0 

16G~102 1/II/S5 1110 WKW/RCK 8 8.55 9.17 18 5~SO 260 55 Gcay'to HCN = 0, purge water drul W . 
clear O. 

0 Con 
1.6GWOl 1/11/85 1128 WKW/RCK 20 7.15 ".].56 18 '.75 300 55 Gray to HCN :: 0, Purge water drul ." I .... ...... dear 0 

16GW04 1/11/85 1147 WKW/RCK 20 ,8.55 ,9.00 18 6.}6 ",40 55 ' Gray to HCN = O~ 'Purge w~ tel' drUi ~ 0 
clear .... ...... 

19GWOI 1/9/85 1.540 WKW/~CK 0 4.79 5.11 J7 6:,.52 " '140 100 '. Cloudy CO 

19GW02 1/9/85 RCK/WKW 
Con 

1610 0 1.44 2.07 17 7.18 160 100 Cloudy 

21GWOI 1/10/85 0910~ WKW/RCK 0 n.70 U.9' \ 17 (, .. 18 .. 11200 JiOO Clear 

21GWOZ H91S5 1.505 WKW/RCK 2 ,0 .• 00 0.'0 ,17 7 ,,79 , }80 WO Clear 

WKwlRCK 
, 

21 GW03 1}9/&5 1630 I 5.05 '.1.5 17 6.29 280 70 Clear 

21GW04 1/IO/S5 1000 WKW/RCK' 0 10.20 10.27 17 6.S8 3.50 100 Clear 
; '4.93 

"::" , 

21 GW05 l/tOtS5 09,35 RCK/3RF 0 ' 4i70 17 i.iH ' t40 100 Clear 

11 Waler level measurements, taken from the \op'of the outside protective casing.~tickops wiUbe'measured wben the wells are surveyed. 
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