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COMPARISON OF ROUND 1 AND ROUND 3 
GROUNDWATER RESULTS 

NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

This addendum presents the comparison of analytical results between Round ‘1 groundwater 

samples collected in January/February 1999 and Round 3 samples collected in July/August 1999. 

As summarized on Table 1 the maximum concentrations of detected compounds from the two 

data sets were compared. Highlighted analytes exceeded Region III Risked Basted 

Concentrations (RBCs) for tap water in Round 2 and but did not exceed Region III RBCs in 

Round 1. Additionally, maximum concentrations that exceeded the Region III RBC for tap water 

are bolded. 

SITE II- INDUSTRIAL DISPOSAL WASIEWATER AREA 100 

At Site 11, four additional volatile organic compounds (VOCs) were detected during Round 3, but 

none exceeded their RBC values. 1,1,2-Trichloroethane and benzene exceeded RSC values in 

Round 1, but were not detected in the Round 3 ground water samples (Table 1). 1,3- 

Dichlorobenzene and methylene chloride were new exceedances in Round 3. However, both 

organic compounds exceeded the RBC value in only 1 of 36 samples, and therefore are not 

considered significant contaminants. Overall, VOC concentrations did not significantly change 

during Round 3. 

One new semivolatile organic compound (SVOC), 4-methylphenol, was detected in Round 3. 

However, it was not detected at a concentration exceeding the RBC screening value. 

In general, organic compound concentrations did not significantly change in Round 3 samples 

(Figure 1). 

Of the metals, cadmium and silver were new detects and exceedances, while cobalt, selenium, 

and zinc were new exceedances in Round 3. Selenium and silver were not detected in filtered 

samples. Furthermore, zinc was not significantly different from background (based on screening 

done with the Wlwxon Rank Sum Test). Additionally, cadmium and cobalt had UCL values (2.2 

mg/L and 83 mg/L, respectively) below the RBC screening values. Therefore, no organic or 

inorganic compounds were retained as significant contributors to risk in Round 3 at Site 11. 



SECTION B 

COMPARlSCiN OF ROUND ‘I AND ROUND 3 DATA 



TABLE 1 
COMPARISON OF 1ST AND 3RD ROUND DATA 

SITE 11 
NSWC WHITE OAK 

SILVER SPRINGS. MARYLAND 

I I I 1 REGION Ill RBC 1 
I 1 FIRSTROUND t THIRD ROUND 1 CHANGE 1 FOR I 

PARAMETER 1 MAXIMUM 1 MAXIMUM I (+I-) I TAP WATER 
VOLATILE!3 I _--...--_ 
1 , I,1 -Trichloroethane 
1,1,2-Trichloroethane 
1.2.4~Triclorobenzene 
1 ,I-Dichloroethane 

ND 0.33 + 54 
1 I ND 0.19 

un n 97 .I. 40 
I.” I “.“I I I I” 

I 21 19 I I 80 
I 8.8 I rlndA I 

IRan7ane 12 I Nl-t I I n RR I 

I Bramodichlaromathane l 6.38 I ND I - I 0 17 ~1 
Bromomethane I ND I 0.37 + I 0.85 
Carbon Tetrachloride 5.2 4.6 I 0.16 I 

. .-. .- I --- I --- I I 
. ..-- 3 I 
mal I ND I 57 I + iR I 

L -----..‘.r --.- I 
PESTlClDESIPCBs I I 
Alpha-Chlordane 0.12 0.15 + 0.19 
Gamma-Chlordane 0.1 

! 
I 0.13 

EXPLOSlVEr 
! + ! 

I 
0.19 I 

s I I 
,A”F! I 079 I ND 72 I 

.“” I 

I annnno + I NA ’ 
0 I 73 

1. I I ..- I I I I. I 
I I 17A I I + I I 

I IQ I 2 I & I I 

..-.._. -.-._ I I 
84.7 I 190 I + 1 db) I 

(a) -Value shown for Mercury is based on Mercurk Chloride. 
(b) - Health Based Action Level (Calif. Dept. of Health Services Jan. 99) 
All Region III Tap Water RBC values have been divided by a factor of 10 for non-carcinogenic mmpunds. 
NOTES: Bolded first and third round maximums exceed Region Ill RBCs 
ND - Non Detect Bolded parameters exceeded the Region Ill RBC in the first round only 
NC - No Change Bolded and highlighted parameters exceeded the Region Ill RBC in the third round 
NA - Not Applicable only 
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SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
STATISTICAL SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER 

ROUND 3 DATA-JULY 1999 

POSlTlM NON-DETEC 

, -- , , -..- -.- . .I ..- 
I w!w 1 1 0.37 037 I I .I I I 

_.__ 1 15 1 1.2 
le 1 1138 1 25 1 0.57 ; 
.̂  I .I I 

“_ 
“hide 4l36 1 15 o.,. , -.- - ..- 

,-...- I-.-“..- I9f36 0.2 25 0.16 I 3.9 1 1 I 0.19-3.9 I 0.2-25 I II- ..-__._. , . . . , 
pZhlororom, 2oi36 1 1 0.21 1 19 I J I J 1 0.21-19 I 1 I llGW1100003 1 2.1 I 1.35 
lr!lnmmathe”s 25 0.26 I 0.26 I J .I l 0.26 I 0.29-25 I llGW720003 I 0.29 I 1.04 

744041-7 Beryllium 
7440459 Cadmium 
7440.7Q.2 Caldum 
744047.1 Ph....&.... 

” , 1 ,-- , ” 

-” YIII”IIIIY#II ,ee3 2.4 2.4 2.9 iv- - -.- -_- -. . 
IA Cobalt 29l36 3.8 3.9 6.1 269 K 6.1 - 269 3.8 1 ;; 
.- Copper 3w?e 1.4 4.2 3.3 3540 3.3 - 3540 1.4-4.2 I 11 
la Iron 36l33 0 0 22.3 155oow J J 22.3 - 155omo 0 
!-I Lead IS/38 1 1 1 1 193 L K I- 193 1 

..a-__- i..... *amm n n I 4IM 1 M(IM IIM.anlmn n 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
STATISTICAL SUMMARY OF CHEMICALS DETECTED IN GROUNDWATER 

ROUND 3 DATA -JULY 1999 

POSITIVE NON-DETEC OF POSITIVE AU SAMPLES MCL RECFOR RBCBASlS 
CONCENTRAll 

YISCEUANEOUS PARAMETERS 

I IParchlantOS 1 906 1 4 1 9 1 6 1 190 1 I 1 B-190 1 4-9 1 llGWXWOO3 1 47.611111 1 13.589444 1 NIA 1 N/A 1 I 

7~10 minimum and mazknum ccmmLWm$ w MOMI US@WJ both dupliia samples. However. ti avuage ol Ihe dupliiar is used in calculating lhs avercqws and lnbulatin9 tha franremv of daktion. 

(a)-vahmshownlorMsrarylsbuedonMaanlc-. 
AlR~ionIIITap~~RBCvdwshavsbesndvidedbyatadorof10twnomKa~~. 

AssodaIed Sampkm 
11Gwl01ooo3 11GWll1OOO%AVG 
llGWlO2CW3 11GwlllooMD 
llGwlo3ow3 llGw2ooo3 
llGWlwlmo3 II-AVG 
llGWlcaMo3 11-D 
llGwl080003 11~3MKM 
llGWlO70003 llGNmoLn3 
11Gwlm llGw2sow3 
llGwloBM)o3 1lGw?6mo3 
llGWl1owo3 ll-MVG 
llGwl1low3 11- 

11Gw?7ooo3 
11Gw28ca3 
llGmBOM)3 
II- 
11- 
llGbw4cm3 
llGMt5GOO3 
11- 
llGVUl7MX)3 
11- 
llGbwQow3 

11GbWODOW3 
llGw71coo3 
llGW7lOOOSAVG 
llGW710003-0 
1 lGWZWO3 
1 lGW730003 
11GWS4OOO3 
llGIllg5ooo3 
llG- 
llGW7OOO3 
IIG- 



SECTION D 

SUMMARY OF EXCEEDANCES OF REGION 3 RBCs 
FOR CRITICAL CONSTITUENTS IN GROUNDWATER 



I I 
llGW22 
Volatile Organic6 hmg/kg) 
CHLOROFORM 3.1 J 
TETRACHLOROETHENE 3.3 J 
TRICHLOROETHENE 96 
Inorganics Img/kg) 
ARSENIC 3.8 
MANGANESE 1040 
llGW22 IDUP) 
Volatile Organics Img/kg) 
CHLOROFORM 3.5 J 
TETRACHLOROETHENE 2.9 J 
TRICHLOROETHENE 91 
Inorganics Img/kg) 
ARSENIC 3.4 
MANGANESE 1030 

\ 

Volatile Organica Img/kg) 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
Inorganlcs Img/kgl 
MANGANESE 

Volatile Organlcs lmg/kg) 

le Organics img/kgl 

Inorganica sing/kg) 

Volatile Organics mg/kg) 
l,P-DICHLOROETHANE Inorganics Img/kg) 

Inorganlcs Img/kg) 

nits lmg/kg) 
Inorganxs *mg/kg) 

llGWlO6 
Volatile Organics Img/kg) 
l,l-DICHLOROETHENE 
1,2-DICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
Inorganics fmg/kg) 
ARSENIC 
Miscellaneous jmg/kg) 

0.18 J 
2.0 
0.22 J 
1.9 
1.4 
22 

1.6 

e Organlcs <mg/kg) 
HLOROETHENE 

1,2-DICHLOROETHANE 
CARBON TETRACHLORIDE 
CHLOROFORM 
TETRACHLOROETHENE 
TRICHLOROETHENE 
Inorganics Img/kg) 

e Organic8 Img/kg) 
TETRACHLORIDE 

Volatile Organic6 Img/kg) 
l,l-DICHLOROETHENE 

rganics tmg/kg) 

Volatile Organic8 Img/kg) CHLOROFORM 2.0 

36.8 
2720 

le Organics Img/kg) 

nits Img/kg) 

1J 

Volatile Organics img/kg) 
0.25 J 

Inorganlcs Img/kgl 

r) 
0.59 J 
2.6 

llGW68 

10. 1 DATE REVISIONS 1 BY 1 CHKD 1 APPp 1 REFERENCES 1 NO. 1 RELEASED FOR 1 BY 1 DAM 
I I I I I I I I I I I 

MANGANESE 

60 0 90 120 190 240 300 380 Feet 

maawwawawoRlaWl~TAQm t,oEca JUrrp*rC~m#Uvwr 
DRAWN BY 

---L 

DATE 1 

v/17/99 I I SUMMARY OF EXCEEDANCES OF REGION 3 RBCs I 
CONTRACT NO. 

I 
OWNER NO. 

0 R 
Tetra Tech NUS, Inc. 

FOR CRITICAL CONSTITUENTS IN GROUND WATER 
SITE 11 

INDUSTRIAL DISPOSAL WASTE WATER AREA 100 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 

APPROMD BY 

- 
APPROVED BY 

- 
DRAWING NO. 

I - 
DATE 

- 
DATE 

- 
1 REV. 

I I I I ! I AS NOTED ROUND 3 DATA - AUGUST 1999 I FIGURE 1 0 

1 OC406 Eo lK 



SECTION E 

ANALYTICAL DATA: POSITIVE DETECTIONS 



SITE 11 

GROUNDWATER DATA 
JULY/AUGUST 1999 

POSITIVE DETECTIONS 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING. MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 

ROUND 3 DATA-JULY 1999 
PAGE 1 OF 10 

---. .-. W”.T -. .I “.” Y 
COPPER 

PV., I\ 
3.7 3.7 6.6 232 5.2 

IRON 
5.2 

807 J 513 J 2480 J 190000 J 406 J 1460 J 1410 J 
LEAD 1.0 UL 1.0 UL 1.6 L 71.0 1.0 L 1.2 L 1.0 UL 
MAGNESIUM 1600 1540 1470 17700 2650 
MANGANESE 

14500 14600 
1040 1030 62.4 2720 218 

MERCURY 
28.5 27.1 

0.10 u 0.11 B 0.26 B 2.0 0.10 u 0.10 u 
NICKEL 

0.16 B 
14.2 K a.8 u a.8 u 135 L a.8 U 9.1 K 12.4 K 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 

ROUND 3 DATA -JULY 1999 
PAGE 2 OF 10 

SAMPLE I.D.: 1 lGW220003 1 lGW226003-D 11 GW236003 11 GW24gQQ3 
LOCATION: llGwZ2 llGW22 llGW23 llGW24 
SAMPLE DATE: 7120199 7120199 7119199 7114l99 
ASSOCIATED DUPLICATE: 11 GW226063-D 1 iGW220003 

VALIDATED VALIDATED VALIDATED VALIDATED 
2420 2390 1140 12100 

IVM 2.7 U 2.7 U 2.7 u 5.4 u 
LI II “1 . . . ..A I. I . . 

I 1.L ” I L.L ” I L.L ” I A.3 + 

U 1 24300 .I 1 24000 .I I 5570 .I I 5930 I 

llGW25 
7/l 9199 

VALIDATED VALIDATED 
1310 3910 

2.7 U 2.7 U 
2.2 u 

--._ _ --_- 

I 3.7 u I 4.8 B I 5.2 B I 13.1 B I THALLIUM 

VANADIUM I 2.4 U I 2.4 U I 2.5 I 246 I 
ZINC 22.1 35.0 la.4 B 531 

t 
MISCELLANEOUS PARAMETERS (pg/L) 

PERCHLORATES I 6 I 7 I 190 I 110 I 

10700 J 
4.4 B 

2.5 
19.6 B 

11 GW266gQ3 
llGw26 
7116199 

1 lGW266003-D 

2.2 u 

31100 J 
7.0 B 
2.4 U 
la.4 B 

1 lGW266063-D 
llGw26 
7116199 

1 lGW260003 
VALIDATED 

4240 
2.7 U 
2.2 u 

31500 J 
4.4 B 

2.4 
24.7 

7 I 8U I BU I 



SITE 11 

11 GW270003 11 GW260003 

llGW7 llGw26 
7/l 6199 7116199 

VALIDATED VALIDATED 

11 GW290003 

llGW29 
7llU99 

VALIDATED 

NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 
ROUND 3 DATA-JULY 1999 

PAGE 3 OF 10 

1 lGW620003 1 lGW630003 llGW640003 1 lGW660003 1 lGW660003 
llPZ62 11 PZ63 11 PZ64 llPZ66 llGw66 
711!399 7119139 7/14l99 7116199 7114199 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

1 lGW670003 11 GW660603 1 lGw690003 
llGW67 llGw66 llGW69 
7116199 7114199 7113199 

VALIDATED VALIDATED VALIDATED 

I 5u I 5u I 5U I 5u I 5u I 5u I 5u I 5u I 5U I 5u I 5u I 

0.15 1 0.050 u 1 0.050 IJ 1 0.050 IJ 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 
0.13 1 0.050 u 1 0.050 IJ 1 0.050 IJ 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 

1640 J 356 J 15500 J 265 J 1 135000 J 1 4550 J 85.7 J 15700 J 57.4 J 57100 J 44600 J 
1.1 u 1.1 u 3.1 1.1 u 50.2 K 5.2 1.1 u 2.4 1.1 u 9.0 14.1 
218 59.0 157 11.0 1130 lo6 31.0 13R *7 R 206 7.54 

1.8 B 0.60 B 2.5 0.11 B 91.1 0.95 B 0.72 B 1. 
cs" I I .3n 111 .3n II -xn II ,rn 111 --an 11 In ..I “1 

.- . . .- --. .-. 
7 0.12 B 4.1 13.2 

V.I L I 9.” “L I 3.” ” I 0.” ” I I”.” “L , “.” u I a.v UL I 3.v u 3.0 UL 3.0 u 4.1 J 
16500 8660 7330 5000 I 35000 I 53?" ?mx-i ram ,"*I-! .,.mn 9wmn 

I -n , ----- 
- J” “““V “~“V I-r”” 67”” LY”“” I 556 I 2.4 U 36.0 J 1.1 .I 339 17.6 J 3.7 91.4 J 2.4 U 80.8 J 146 

53.7 6.! 94.4 26.6 0110 L"" v I. 47.5 22.9 34:.3 3.8 u 42.0 i16 
3540 a 11.9 26.9 a.1 445 40.5 5.2 47.5 5.0 ia5 119 
520 J E 569 J 30700 J 458 J 1550000 J 20800 J 3340 J 49800 J 30.6 J 99900 J 158000 J 
1.2 L 1.4 L 13.4 1.0 UL 163 K 11.2 1.0 UL 9.9 1.0 UL 23.7 47.4 
17900 6250 7570 1720 60800 4810 4170 9290 1560 9490 25800 
2310 I 142 2950 40.2 a130 1110 511 797 35.3 980 3720 

RR I 010 UJ I 0.10 UJ I 0.73 B I 0.v ‘I’ ’ 
nrl\,, I n.rr,,, I nrn Ii l-Ill7 .I I 17 1 0.10 u I O.l- - I _.._ -_ "UJ 1 ".I" u 1 ".I" u. 

112 17.0 K I 20.3 I 8.6 u I 436 L I 22.9 I 22.7 K 92.9 
I .,..” - I -..- - I .., 

I a.8 u I 60.6 I 155 L i 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 

ROUND 3 DATA -JULY 1999 
PAGE 4 OF 10 

11 GW270003 llGW260003 11 GW290003 llGW620003 11 GW630003 llGW640003 1 lGW660003 1 lGW660003 1 lGW670003 11 GW660003 11 GW690003 
llGW27 llGW26 llGW29 llPZ62 llPZ63 llPZ64 llPZ66 llGW66 llGW67 llGW66 llGW69 
7116i99 7/l 6199 7114199 7l16l99 7119199 7114199 7116199 ‘1114199 7ll6l99 7114199 7/l 3l99 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
I 

_..- ._.__ -- _. .-.-. ..-- _. .-.-. ..-- ._ .-.-_ ..-- _. .-.-_ ..-- __ .-.-. ..-- __.-.-__.-_ 

I 
4960 I 2510 I 3780 

37 -. -- II 
I l-348 I I 40800 2540 3880 9290 756 6990 6630 

27 U -.. - I 27 11 -.. - I -.. - I 37 - .- II -.. - I : La.0 K 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 5.4 u 
2.2 u 2.2 u 2.2 u 2.2 u 28.9 2.2 u 2.2 u 2.4 2.2 u 2.2 u 3.7 

48600 J. 12300 J 53100 15500 57100 J 3480 3920 J 8040 5070 J 3890 48200 
i 
1 

n-B II a., u ! 
AA ,. 0.J a 

I I 
! 

..I 3.L r -I 4.8 B 18.5 UL 4.8 B 6.1 B 7.7 B 3.7 u 8.9 B 13.2 B 

I 

2.4 U 3.8 -.- I 33.5 

--.- 116 

2.4 U 

26.0 -.. - B 

255 K .- 

207 I 73.8 I I I --- 2110 I I 

19 1 

83.0 .-. I I 
24 II 

-.. 52.0 - I I 
71 R 

- 103 ..- I I 
94 II 

-.. 43.1 - I I 
Il.5 

188 .- I I 
1% 

301 .-- I 

I 9 I 4u I 4u I 4u I au I 4u I 4u I 14 I 4u I 4u I 4u I 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 

ROUND 3 DATA - JULY 1999 
PAGE 5 OF 10 

llGW7ODOOO3 1~0w710003 ~~GW719963-D 11 GM4720003 11 Gw730003 1 i GW640003 11GW660003 1 lGW860003 11 GW670003 1 lGW960003 
llGW7OD llGbI!71 llGW?l llGW72 llGW73 llGW64 llGw86 llGw66 llGW97 llGw66 

7120199 7119199 7119199 7116/99 7/l 6199 7116199 7120199 7114199 7121199 7119199 
llGW719003-D 11GW710003 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

I 5U I 5U I 5u I 5U I 5U I 5U I 5U I 5U I SU I 5u I 

I 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 1 1 0.050 0.050 u u 

8900 149 J 1620 J 1760 J 333 J 13300 J 4250 J 9370 J 246 B 199 J 
4.0 1.1 u 1.1 u 1.5 1.1 u 1.3 1.1 u 1.2 1.1 u 1.1 u 
141 41.2 55.6 74.7 16.8 73.6 80.8 258 287 26.7 

3.2 B 0.11 0 0.32 B 0.57 B 0.11 0 2.7 1.2 B 0.95 1.1 0 0.18 B 
3.0 UL 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 UL 
9800 4260 4240 10400 1940 3870 5170 11000 18800 3300 
29.2 7.7 19.4 6.6 8.1 24.6 14.2 15.2 3.9 2.4 U 
35.1 29.9 25.2 30.2 16.5 7.2 14.0 62.3 1 14:7 3.8 u 
25.1 3.3 5.8 33.0 12.4 12.3 14.9 36.2 4.2 0 3.8 

38200 779 J 5450 J 1890 J 1330 J 7090 J 6890 J 42600 J 33700 468 J 
12.6 1.0 UL 1.0 UL 1.7 L 1.0 UL 13.3 3.4 L 2.0 L 1.0 u 1.0 UL 
9490 1700 1840 8810 1460 2660 4510 11600 12600 2160 
2380 202 269 150 35.4 119 251 10900 2480 66.3 

0.10 u 0.10 u 0.10 u 0.12 J 0.10 B 0.10 u 0.10 u 0.10 UJ 0.10 u 0.10 u 
61.1 14.3 K 24.7 K 16.7 11.7 K 27.3 K 21.0 K 44.9 65.6 8.8 u 



SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 

ROUND 3 DATA -JULY 1999 
PAGE 6 OF 10 

VALIDATED 

110W710003 11GW710003-D 11 GW720003 I 7 GW730003 llGW949003 
llGW71 llGW71 lfGW72 llGW73 IIGW 
7119199 7119199 7116199 7116199 7115189 

11GW710003-D 11Gw710903 
VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

2030 2270 2040 1050 2450 
2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 
2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 

7000 J 425000 J 5010 2220 J 5290 J 
4.5 I3 7.8 I3 6.4 I3 6.7 0 3.7 u 

1 lGW960003 
llGw66 
7120139 

VALIDATED 
3260 
2.7 U 
2.2 u 

12300 J 
5.1 B 

5.0 2.4 U I 5.1 I 2.5 I -3.7 I 3.8 
26.1 18.7 B 40.5 23.8 48.6 36.4 77.2 

I 4u I 4u I 4u I 4u I 4u I 4u I 4U I 4u I 8U I 4u I 

1 lGW960003 
llGw66 
7114199 

VALIDATED 
7540 
5.4 u 
2.2 u 
20400 
10.2 B 

16.8 

11 GW670003 
llGW67 
7121199 

VALIDATED 
4770 
2.7 U 
2.2 u 
20200 
3.7 u 
2.4 u 
64.0 

1 lGW960003 -l llGw98 
7119199 



.  I . .  

SITE 11 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR GROUNDWATER 
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11Gw1010003 11GW1020003 11GW1030003 11GW1040003 11GW1060003 11GW1060003 llGWlO7OOO3 1lGW1080003 11GW1090003 ~lGWl100003 

~IGWIOI llGW102 llGWlO3 IIGWIM llGWlO6 110w106 llGW107 11GWl08 llGW109 llGWllO 
7113199 7114199 7llU99 7114139 7114199 7/14l99 7116199 7114i99 7113199 7116l99 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

I 5u I 5u I 5u I 5U I 5U I 5u I 5U I 5U I 5U I 5u I 

0.050 

u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

I 
0.050 u 

0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u I 

28200 J 1280 J 39500 J 794 J 145 J 254 J 66.8 J 49.5 J 29.4 u 3L.U J 

6.2 1.1 u 6.2 1.1 u 1.1 u 1.1 u 1.1 u 1.6 1.1 u 1.9 

128 17.4 377 41.8 52.5 74.9 37.6 10.6 33.1 6.8 

4.7 0.24 B 4.2 0.94 B 0.17 B 0.14 0 0.24 B 0.22 B 0.38 B 0.11 u 

3.6 J 3.0 u 3.0 u 3.0 u 3.0 u 3.0 u 3.0 UL 3.0 u 3.0 u- 3.0 u 

6590 , 1630 6100 6950 7510 33800 6380 4220 8850 6300 

73.4 J 2.8 J 3.1 J 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 

127 17.5 24.1 3.a u 7.3 11.0 3.8 'Ll 3.8 'Ll 
_- - 

cm.” J L.4 ” 

32.9 7.8 

.66.5 10.1 60.0 8.3 I 2.4 B I 1.4 u 3.4 3.7 I3 1.4 u 3.7 0 

43700 J 2200 J 52900 J 252 OJ I 258 J I 3 1200 J 22.3 J 54.6 J 9240 J 146 J 

9.6 1.0 UL 22.6 1.0 UL ' 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 

9010 1390 10800 4300 4420 5080 I 4280 I 1190 5190 I 3140 I 

616 185 4880 740 225 284 I 20.7 I 2.6 B I 903 I 77.5 I I 0.10 53.6 UJ I 1 0.10 8.8 u UJ I 0.10 132 UJ I 0.10 36.0 UJ I 0.10 13.0 UJ I 0.6 8.8 UJ u I 0.10 12.7 u K I 0.10 8.8 u UJ I 0.10 UJ I 0.10 UJ 
11.5 8.8 u 
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110W1010003 llGW1020003 llGW1030003 11GW1040003 11GW1060003 11GW1060003 11 GW1070003 11GW1080003 llGWlO90003 
IlGWlOl IIGWIOZ llGW103 IIGWIIM IlGWlOJ llGWlO6 llGWlO7 llGW108 llGWlO9 

7l13l99 7lw99 7114l99 7114199 713 4199 7114199 7116199 7114199 7/l 3199 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
10100 1870 15100 4290 2310 4110 2380 1090 3020 
2.7 U 2.7 U 2.7 U 2.7 U 2.7 u 2.7 u 2.7 U 2.7 U 2.7 U 
2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 

405000 2860 6050 12800 15100 7920 12400 J 5510 6430 
10.2 B 3.7 u 8.8 0 3.7 u 6.4 B 3.7 u 5.6 B 4.0 B 3.7 u 

30.2 2.4 U 43.6 2.4 U 2.4 U 6.9 2.4 U 2.4 U 2.4 U 
255 26.3 164 77.3 40.7 5.4 B 17.0 B 4.6 B 6.2 B 

flGWllOOOO3 
llGWll0 

711 s/99 

VALIDATED 
3150 
2.7 U 
2.2 u 
8080 
4.6 B 
2.4 U 
5.9 I3 

I 4u I 4u I 8 I 4u I 4u I 4u I 4u I 44 I 4u I 40 I 
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I 5u I 5u I 

0.050 u I 0.050 u 
0.050 u 0.050 u I 

841 J 547 J 
1.1 u 1.1 u 
27.9 26.1 

0.24 B 0.17 B 
3.0 u 3.0 u 
2630 2900 
3.7 J 2.4 U 
17.5 15.1 
10.1 9.1 
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29.5 I 34.8 I 

I 4u I 4u I 
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SAMPLE I.D.: 

LOCATION: 
SAMPLE DATE: 

ASSOCIATED DUPLICATE: 
VALIDATION STATUS: 
DISSOLVED INORGANICS (@L) 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
COBALT 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

1 lGW230003-F 

llGW23 
07119199 

VALIDATED 

39.9 J 
1.1 u 
31.6 

3.0 UL 
2820 
3.8 U 

2.8 
14.9 J 
1310 
15.2 

0.10 u 
8.6 u 
1190 

5470 J 
2.4 U 
12.3 B 

1 lGW240003.F 1 lGW260003-F 1 lGW260003-F-D 1 lGW290003.F 11 GW630003-F 1 lGVW40003-F 
llGW24 llGW26 llGW26 llGW29 11 PZ63 11 PZ64 
07llU99 07/I 6199 07/16/99 07114199 07119199 07114199 

llGW260003-F-D 1 lGW260003-F 
VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

51.6 J 59.9 J 57.5 J 64.5 J 76.1 J 29.4 u 
1.1 u 1.1 u 1.1 1.1 u 1.1 u 1.1 u 
14.8 79.9 81.4 45.7 91.3 7.3 

3.0 u 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 u 
12300 30200 30600 5590 9870 3510 
3.8 U 8 7.3 54.9 29.3 22.0 
4.9 B 1.4 u 1.6 1.4 u 1.4 u 1.4 u 
32.4 J 9.2 u 13.6 J 7360 J 14200 J 4470 J 
3450 14400 14700 4550 10400 2690 
62.1 10.6 8.5 2420 2680 760 

0.10 UJ 0.10 u 0.10 u 0.16 J 0.10 u 0.10 UJ 
8.8 u 9.2 K 15.2 K 8.8 u 61.6 K 8.8 u 
1090 4010 4090 1950 6110 1040 
4680 31000 J 31500 J 50500 59500 J 2730 
2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 
4.9 B 12.6 B 44.0 17.0 B 155 9.4 B 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
ASSOCIATED DUPLICATE: 

11 GW660003.F 1 lGW680003.F 11 GW690003-F 1 lGW70D0003-F 11 Gw720003-F 11 GW730003-F 1 lGW840003-F 
llGW66 llGw68 llGW69 llGW70D llGW72 llGW73 llGW84 
07114199 07114l99 07l13l99 07120199 07/I 6199 07l16199 07116l99 

VALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
DISSOLVED INORGANICS (pg/L) 

t ALUMINUM I 29.4 u I 29.4 u I 194 J I 33.2 0 I 32.1 J I 30.4 J I 202 J I .-_ 

ARSENIC 1.4 1.1 u 1.1 u I 1.1 u I 1.1 u I 1.1 u I 1.1 u BARIUM 14.7 8.2 311 Gel r; fiR 1 IA 1 77 7 I 

CADMIUM 3.0 u 3.0 u 3.7 J 
YY.” “V. I -7. * a.“.- 

1 
3.0 UL 3.0 u 3.0 UL 3.0 UL 

CALCIUM 4510 1070 21700 7710 9840 1670 2620 
COBALT 10.7 3.8 U 3.8 U 13.5 13.7 19.5 4.9 
COPPER 1.8 B 1.4 u 5.3 0 1.4 u 5.5 B 2.8 3.8 
IRON 1280 J 10.2. J 9.2 u 4020 20.8 J 26.8 J 117 J 
MAGNESIUM 2760 812 19500 5970 7170 1350 1620 

1 MANGANESE I 514 I 5.3 I 370 I 1720 I 50.8 I 19.1 I 22.6 I 

IIUM I 2.4 U I 2.5 I 2.4 U I 2.4 U I 2.4 U I 2.4 U I 2.4 U 
1 ZINC *IO.7 0 6.4 0 56.1 21.6 16.3 0 17.9 0 18.5 B 
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CALCIUM 
COBALT 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 
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1 lGW860003-F 
llGW86 
07120199 

VALIDATED 

73.4 J 
1.1 u 
60.3 

3.0 UL 
5100 
8.2 
2.4 

16.8 J 
3800 
91.5 

o.Ai u 
8.9 K 
2480 

12100 J 
2.4 -. 

23.7 

1 lGW860003-F 11 GW870003-F 11GW1010003-F llGWl020003-F 1 lGW1030003-F 11 GW1040003-F 
llGW86 llGW87 11GW101 IlGWIO2 llGW103 llGW104 
07lW99 07121199 07113l99 07/14/99 07114l99 07114l99 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
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SAMPLE I.D.: 11GW1110003-F llGWlllOOO3-F-D 
LOCATION: 11GW111 llGWlll 
SAMPLE DATE: 07115199 07/I 5199 
ASSOCIATED DUPLICATE: llGWlll0003-F-D 11GW1110003-F 

(VALIDATION STATUS: 1 VALIDATED I VALIDATED I 
DISSOLVED INORGANICS (pglL) 
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SAMPLE I.D.: 11 GW220003 11 GW220003-D 11 GW230003 11 GW240003 11 GW250003 11 GW260003 1 lGW260003-D 
LOCATION: llGW22 llGW22 llGW23 llGW24 llGW26 llGW26 llGW26 
SAMPLE DATE: 7120199 7120199 7119199 7/l 4199 7119199 7116199 7116199 
ASSOCIATED DUPLICATE: llGW220003-D 1 lGW220003 1 lGW260003.D 11 GW260003 
VALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
VOLATILES @g/L) 

I,l,I-TRICHLOROETHANE 15 u 15 u IU IU IU 1 u IU 
-7 

1 ,I .2.2-TETRACHLOROETHANE 15 u 15 u IU IU IU 1 u IU 
1 ,I .2-TRICHLOROETHANE 15 u 15 u IU 1u IU IU IU 
1 ,I-DICHLOROETHANE 15 u 15 u 1 u IU 1u 1 u IU 
1 ,I -DICHLOROETHENE 15u 15 u IU 1u IU 1 u IU 
1,2,4-TRICHLOROBENZENE 15 u 15 u IU IU IU 1 u IU 
1,2-DIBROMO-3XHLOROPROPANE 15 UR 15 UR 1 UR 1 UR 1 UR 1 UR 1 UR 
1 ,P-DIBROMOETHANE 15 u 15 u 1 u IU IU IU IU 
l,2-DICHLOROBENZENE 15 u 15 u IU IU IU IU IU 
1 ,2-DICHLOROETHANE 15 u 15 u IU IU IU IU IU 
1 ,P-DICHLOROPROPANE 15 u 15 u IU IU IU IU IU 
1,9DICHLOROBENZENE 15 u 15 u IU IU IU IU IU 
1 ,CDICHLOROBENZENE 15 u 15 u IU I. u IU 1u IU 
2-BUTANONE 75 UR 75 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
2-HEXANONE 75 u 75 u 5u 5u 5u 5u 5u 
1 ..I-.%-, ,“I .-I “#-.l-l-l.l~.lr VL II I TL II c II L 8, I L II 1: II r II 4-MT I n 1 L-L-l-cry I nlY"lYC 

ACETONr 
BEN=“’ 
BRCwwvt ILV~VIIIL I I ~I.L 
BROMODICHLOROMETHANE 

I ID " I ril v I i)" 2" il" vu i)” 
ve ,Ir3 -te III-9 2.7 J 2.7 J 3J 2.8 J 2.9 J 

I 1 II IU IU IU 1u 
I IV ” I I” ” I I " IU IU IU IU 

15 u 15 u IU IU IU IU IU 
BROMl 
BROMOMETHI 1 u 0.37 J 1u IU 
CARBON n’c’ ’ I 1” I IU IU IU IU 
CARBON I L I I-Y, ILV~.IYL I I" " I I" " I 1u I IU 0.58 J IU IU 
CHLOROBENZENE 15 u 15 u 0.24 J IU 0.28 J 0.36 J 0.26 J 

OFORM 15 u 15 u IU IU IU IU I IU 1 
iNE 15 u 15 u IU 

! __- ! 

ww,LFIDE 15 u 15 u 1 II 
TCTDAPUI nn,nlz lr: II 1% II 

tl”TLOCNLClvC I IQ ” I Ii) ” I I ” I I ” I I ” I I ” I I ” 
LaETUV’ CNE CHLORIDE 30 u 30 u 7 II 7 II 7 II 7 II 7 II I 

I IC II I IC II 

I.ILIIIILL 

STYRENL 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENI- 

ROPROPEilE TRANS-1,3-DICHLO 
TRICHLOROETHEN c 

-” a” L” -w -w 

c3 1 
I” ” 1u 1u IU IU IU 

2.9 J 0.66 J IU IU IU IU 
15 u 15 u IU IU IU IU IU 

I 
.L II IQ " I 

.lc ,I nil " I 
4 II 

;;; 
I IU IU IU IU 

I 15 u 15 u IU IU IU IU 
LlG I II I IA I IU 0.64 J IU IU 
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DIMETHYL PHTHALATE 5u I 5u I 5u I 5u 
FLUORANTHENE 5u 5u 5u 5u 
FLUORENE 
HEXA-. .__. .___ 
HEXACHLOROBU 
HEXACHLOROCY~LurcN tn~mv~ 
HEXACHLOROETHANE 
INDEI.-,..- 
I~c-IPH~R~N 

N 
t’bNI I KU3U” 

NAPHTHALEI 

I. 
PESTlClDESIPCBs (pglL) ..^. 

4,4’-DDD 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u ._ 
4,4’-DDE 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
4,4’-DDT 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u .,. 
ALDRIN 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u _ 
ALPHA-BHC 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
ALPHA-CHLORDANE 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
AROCLOR-1016 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1221 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
AROCLOR-1232 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1242 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1248 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1254 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1260 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
BETA-BHC 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
DELTA-BHC 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
DIELDRIN 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ENDOSULFAN I 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u _ 0.050 u 
ENDOSULFAN II 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ENDOSULFAN SULFATE 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ENDR::: n.n I, “.I” ” O.?O u 0.10 ‘U nrn II n.n II n4t-l Ii n4l-l I, “.I” ” “.I” ” “*I” ” “.I” ” 
ENDRIN ALDEHYDE 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ENDRIN KETONE 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
GAMMA-BHC (LINDANE) 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
GAMMA-CHLORDANE 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
HEPTACHLOR 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
HEPTACHLOR EPOXIDE 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
MFTHOXYCHI OR l-.50 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 

. 
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1 TOXAPHENE I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 

TETRYL I 0.2 u I 0.2 u I 0.2 u I 0.2 u I 0.2 u I 0.2 u I 0.2 u I 

MISCELLANEOUS PARAMETERS (pglL) 
1 PERCHLORATES I 6 I 7 I 190 I 110 I 7 I 8U I 8U I 
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11 GW270003 110w280003 1 lGW290003 llGW620003 1 -I GW630003 1 lGW640003 11 GW650003 1 lGW660003 1 lGW670003 11Gw680003 llGW690003 

llGW27 llGw28 - llGW29 llPZ62 llPZ63 llPZ64 llPZ65 llGw66 llGW67 llGw68 llGW69 

7/16/39 7116199 7114l99 ‘lllSi99 7119199 7114199 7115139 7114l99 7/l 6199 7114199 7113139 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

. - 10 i . - . Y I Y 

2u 2u 2u 2u 2u 2u 

1u 5U 1u 1u 1u 1u 1u 1u 1u IU 1 u 

1u 75 0.47 J ‘1U 1u 1u 1u 0.45 J 1u 1u 1u 

1u 5U 1u 1u 1u 1u 1u 1u 1u 1u 1u 

1u 5u 1u 1u 1u 1u 1u 1u 1u 1u 1 u 

1u 5U 1u 1u 1u 1u 1u 1u 1u 1u 1 u 

. II r). 49 0.25 J 1u 1u 1u 10 1u 1u 0.36 J 
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1u I 5u ,I 1 u I 1u I IU I 
1U 

IU I I 
5u 

1u I I 
I IU 

1u I 
1u 

1u 
1u 

IU 1u 
IU 1u 1u 1 u IU 1u I 
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5U 5U 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 5u 
5u 5u 5u 5u 5u 5u 5u 5U 5u 5U 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 
5u 5u 5u 5u 5u 5u 5u 5U 5u 5u 5U 
5u 5U 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5U 5u 5u .5u 5u 5u 5U 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5lJ 5u 5u 5u 5u 5u 5U 5u 5u 5u 
5U 5U 5lJ 5U 5lJ 5U 5U 5u 5u 5u 5U I 
5u 5U 5u 5u 5U 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 5u 
5u 5u 5u 5U 5u 5u 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u,, 

5U 5u 5u 5u 5u 5u 5u 5U 5u 5u 5U. 
5U 5U 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u I 0.10 u 0.10 u I 0.10 u I 0.10 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u I 0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

I 
_.._ - _.._ - _.._ - 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

0.050 u 0.050 u 0.050 u * 0.050 u Ii.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 

0.15 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

I.” ” I I.” ” I.” ” I.” ” I.” ” I.” ” i.” ” I.” ” 

I.U u I I.” ” I I.” ” I 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
1.0 u 

o.iio -u 
1.0 u 

O.&o-u 
1.0 u 

o.oio -u 
1.0 u I 1.0 u 1.0 u 1.0 u 

0.050 u 0.050 u 0.050 u 0.050 u 0.050 1.0 u u 0.050 1.0 u u 0.050 1.0 u u 0.050 1.0 u u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

I 0.050 u I 0.050 u I 0.050 u I 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
I.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

I 
0.10 u I 0.10 u 0.10 u I c 
0.10 u 0.10 u I 0.10 u 0.10 u I 0.10 u I 0.10 u I 

0.10 
u 

I 
0.10 u 

I 
0.10 u 0.10 u 

I 
0.10 u 

! O.!O u I I O.fO u I 0.10 u 1 
-..- - I -..- - -..- - I _.._ - -.._ _ 
O.!O u I O.!O u O.!O u I O.?O u O.!O u 0.10 u n4t-t II V..” w O.!O ? 

0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 
0.13 1 0.050 u 1 0.050 u 1 0.050 u I 0.050 u I 0. 55 

0.050 u 1 0.050 u 1 0.050 u 1 0 .050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 
0.050 u 1 0.050 u 1 0.050 u 1 0.050 u ] 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 
0.50 u I 0.50 u I 0.50 u I 0.50 u 1 0.50 u I 0.50 u I 0.50 u I 0.50 u I 0.50 u I 0.50 u I 0.50 u 

0 u I 0.050 u I 0.050 u I 0.050 u I 0.050 u I 0.050 u I 

.rr 
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I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 
0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.5 u 0.5 u 0.5 u 0.5 u 1.4 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.5 u 0.5 u 0.5 u 0.5 u 1.4 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.2 u 0.2 u 0.2 u 0.2 u 0.56 U 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

I 0.11 B I 91.1 I 0.95 B I 0.72 E 
*n u 15.0 UL I 3.0 u 3.0 UL I 3.” u 3.0 UL I AU u I 4.1 J 

I n I I I 1 
- .__ ----- ..“I” 

I I”” I I IO” I I LW I 754 
1 I 1.7 0.12 B 4.1 13.2 

“” II ^^ . . I a1 . 

“““Y Y”“” “““V 190” ew1 _____ 
17.6 J 3.7 91.4 J 2.4 U 80.8 

K 47.5 22.9 34.3 3.8 U 42S 

I 8.1 I 445 40.5 5.2 47.5 5.0 185 I 119 I 1.4 u 1.4 u 1.4 u 4 . II . . _ _ . . a_ - I 1.4 u 

I I I 4cmnnn I ““““” I I ““a” . 
I 1.9 ” I 1.4 u ! 1.4 il 1.3 B 

1.111111 I I *.n.. I I d0Rfl” I ’ nnr I tW-W,,W, J 158000 J 
:..A 7 47.4 

5U 9490 25800 
I I II” I 3, I I IJ, I 95.3 980 3720 

“.” II, I “.” a\ 1 0.10 UJ 1 0.10 u 0.18 J 1.7 
II Y 

LL,” I 
I 

I “.” I I $0.6 155 L 
I 2540 I 3880 I 9290 I 758 I ,““” 6xw 6830 -- I K 17 II 07 II I 1’1 I, -̂ .I 0.. II ” I- 5.4~! L., ” 0z.r ” .%.I ” 2.1 IJ 

U 28.9 2.2 u 2.2 u 2.4 2.2 u f:l u 3.7 
IO 57100 J 3480 3920 J 8040 5070 J 3890 48200 

4.0 B 18.5 UL 4.8 B 6.1 B 7.7 B 3.7 u 8.9 B 13.2 B 
“l II 1IL K 19.1 2.4 U 21.6 2.4 U 115 136 --- 

L0.V I5 I 2110 83.0 52.0 103 43.1 188 301 

I 9 I 4u I 4u I 4u I 8U I 4u 1 4u I 14 I 4u I 4u I 4u I 
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11 GW7OWOO3 llGW719993 llGW719993-D 11 GW720003 llGW739903 llGW940003 llGW959003 11 GW860003 1 lGW870003 11 GW980003 
llGW70D llGW71 llGW71 llGW2 llGW73 llGw84 llGW95 llGw96 llGW87 llGw88 

7120199 7119l99 7119199 7/l 5199 7l16l99 7115199 7120199 7/u/99 7121199 7119139 
llGW719993-D 1~GW7WO93 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED .VALIDATED 

I iu I IU I IU I 1U I 1U I 1u I 1u I 1 u I 1 u I 1u I 
1u IU IU IU IU IU 1u 1 u IU IU 
IU 1u 1u 1u IU 1u IU 1u 1u 1u 
1u 1u 1u IU 1u 1u IU 1 u 0.35 J IU 
1u 1u 1u 1u 1u 1u 1u 1 u 1u 1u 
1u 1u 1u 1u IU IU IU 1 u 1 u IU 

1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

3.8 B 5.3 J 2.7 J 2.6 J 3.2 J 2.9 J 2.5 J 5 UR 2.8 B 5 UR 
iu 1u 1u IU IU 1u 1u 1u 1u IU 
1u 1u IU 1u 1u IU 1u 1u IU 1u 
1u IU IU 1u 1u 1u iu 1u IU 1u 
1u 1u 1u 1u 1u 1u 1u IU IU 1u 
1 u 0.34 J IU 1u IU IU 1u 1u 1u 1u 

ii 4; i; 
IU 1u IU 1u 1 u 1u 

1u 1u IU 1u 1u 1u 1u 
0.2 B 1u 0.46 J 0.2 J 1u 0.33 J 1u iu 0.2 B 0.28 J 
IU 1 u 1u IU 1u 1u 1u IU 1 u 1u 
1u iu 1u 0.37 J IU 3.4 1 1u 1u 1u 
1u 0.33 B 0.51 B 0.26 J 1u iu 0.33 B IU IU 0.35 B 
iu 1u 1u 1u 1u IU IU 0.29 J 3.4 1u 
1u iu iu 1u IU 1u 1u 1u 1u 1u 
1u 1u IU iu 1u 1u 1u 1 u 1u 1 u 
1I-I . 1l-l . 1u . iu . IU . 1U . 1lJ . 111 . 1u 1u . 
2u 2u 2u 2u 2u 2u 2u 2u 2u 2u 
iu 1u 1u 1u 1u 1u 1u 1u 1u IU 
iu iu iu 1u .I u IU 1u 1 u 1 u 1u 
1u IU iu IU 1u 1u 1u 1u 1u 1 u 
1u 1u 1u iu 1u iu iu iu iu 1u 
1u 1u 1u 1u 1u 1u iu 1u 1 u iu 
IU iu 1u IU iu 1u 1U 0.25 J 3.2 1u 
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5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5U 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5U 5u 

5u 5u 5u 5u 5u 5u 5u 5U 5u 5u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u !iU 5u 5u '- 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u ^"- 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u 0.10 u 0.10 u 0.10 u 
0.10 ” n4n ii ntn 11 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 

I “..Y ” I I..- - I _..- - 
0.10 ” II I n4n II I n1n II I I310 u I 0.10 u I 0.10 u I 0 .I0 u 0.10 u 0.10 u 0.10 u “.I” ” “..” - -..- - 

0.050 u 0.050 u 0.050 u 0.050 u CL050 u 0.050 u 1 0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 1 0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 1 0.050 u 0.050 u 0.050 u 0.050 u 

1.0 u 1.0 u 1 - . . a ” *a .” II . n II I 1.0 u 1.0 u 1.0 u 1.0 u 
9l-l II 3n II !.O u 2.0 u 2.0 u 2.0 u 

1.0 u 1.0 u 1.0 u 1.0 u 

t 
&." " I I.” ” I a.1 ” I ..- - I 
I n 11 I 10 u 4n II I in iI I Ill u I 1.0 u I 1.0 u 1.0 u 1.0 u 1.0 u 

I 1.u u I 1.0 u I I.” ” I I.” v I I 

I G.” v- I ‘..” ” 2.0 u 2.0 u 2.0 u 2.0 u i 
4 h II I 4n II I 4n ii I II-I !I I 1.0 u I 1.0 u I 1 

..” - ..- - .._ - 

I 
..- - I .._ - I.” Y 

I 

.a” II 

A” I.” ” II 
I 

I , 
.ln ‘I 

.” I.” ” II 1.0 u 1.0 u 1.0 u 1.0 u 
1.0 u 

I 
1.0 u 

I 
1.0 u 

1.0 u 1.0 u 1.0 u 1.0 u 1 0 u 1.0 u 1.0 u I I. 1.0 u I 
1.0 u 1.0 u 1.0 u 1:o u 

n mm ii nnm u 0.050 u 0.050 u 0. 

l.OU I 
I.U u I.” ” 

1.0 u 1.0 u 
^ A-^ 

U 0.050 u , Y.""" " 
Ii 0.050 u I 0.05” 1 i 

-.--- - 
I nnsn if 0.050 u I 0.050 u 

..- - ..- - 
I.0 u 1.0 u 1.0 u 1.0 u 
050 u 0.050 u 0.050 u 0.050 u 

0.050 u 0.050 u 0.050 u 0.050 u I” ” “.“WV - , _.__. - 
R II I nin ll I nin II I nio u I 0.10 u I 0.10 u I 0.1 

1,s” ” I -..- - _.._ - 

nnm 11 1 0.050 u 0.050 u 0.050 u 0. 

0.10 u 0.10 u 0.10 u 0.10 u I 
0.10 u n*n 11 nio U 0.10 u 

I -..- - I -..- - 
I I n4n 11 I nin If I 0.10 u I 0.10 u 1 

I 
-..- - 
njn Ii I a.ia u 

“..I ” 
0.10 u 

“‘0 u 
l-i II 

! O.?O 'U I 0.10 ‘Ll i 

I -..- - 
0.10 u 0.10 u 0.10 u 0.10 u I 0.10 'U 
0.10 u 0.10 u 0.10 u 0.10 u I 0.10 u I 0.1 
n*n 11 nin II nin 11 a 

_ . . ”  -  - . . -  -  

0.10 u 0.10 u IO u 0.10 u 
0.10 u 0.10 u LJ 0.10 u ” I “.I” ” I -..- - I “..V - I 1.10 u 0.10 u 0.10 u 

0.050 u 0.050 u 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u o.ov 11 I n nfio u I 0.050 U I 0.050 U I 0.050 U 0.050 u 0.050 u 0.050 u 

,” ” -. - - - - , 

0.050 u 0.050 u O.O!#" 3-i ii I n ncn u I 0.050 U I 0.050 U I O.o! 50 u 0.050 u 0.050 u 0.050 u " ".""_ - , I _ _ _ . , 
0.050 u 0.050 u 0.050 u 1 0.050 u 1 0.050 u 1 0.050 u I 0.050 u 0.050 u 0.050 u 0.050 u 
0.50 u 0.50 u 0.50 u I 0.50 u I 0.50 u I 0.50 u I 0.50 u 0.50 u 0.50 u 0.50 u 
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I 1T 8900 I, I 149 A_ II J I 1620 17 II J I 1760 1 -, 111 J 333 J 13300 J 4250 J 9370 J 248 B 199 J I 
1.7 u 1.7 u 1.7 u 1.7 UL 1.7 u 1.7 u 
1.1 u 1.3 1.1 u 1.2 1.1 u 1.1 u 

I.1 ” ,., ” ,.I ” ,.I “L 

4.0 1.1 u 1.1 u 1.5 
141 41.2 55.6 74.7 16.8 73.5 80.8- 258 287 26.7 

3.2 B 0.11 B 0.32 B 0.57 B 0.11 B 2.7 1.2 B 0.95 1.1 B 0.18 B 
3.0 UL 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 UL 
9800 4260 4240 10400 1940 3870 5170 11000 18800 3300 
29.2 7.7 19.4 6.6 8.1 24.6 14.2 15.2 3.9 2.4 U 
35.1 29.9 25.2 30.2 16.5 7.2 14.0 62.3 14.7 3.8 U 
25.1 3.3 5.8 33.0 

IA II IA II IA II 1A II 

.._ _-._ 
12.4 12.3 14.9 36.2 4.2 B 3.8 

. . . ” . . . ” . . . ” . . . - t 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 
38200 779 J 5450 J 1890 J 1330 J 7090 J 6890 J 42600 J 33700 468 J 
12.6 1.0 UL 1.0 UL 1.7 L 1.0 UL 13.3 3.4 L 2.0 L 1.0 u 1.0 UL 
9490 1700 1840 8810 1460 160 

I 
_ .__ __ .- ._ __._ 2660 4510 11600 12600 2’ .- 
2380 I I 

J 
7n7 7fa I im I 35.4 119 251 10900 2480 66.3 

0.10 B 0.10 u 0.10 u 0.10 UJ 0.10 u 0.10 u 
I I.7 ” n. ” 

---- I --- I --- I .-- 

0.10 u 
61.1 
690C 

I 
~J I 2030 I 2270 I ; 

2.7 U 2.7 U 2.7 U 2.7 U I 2.7 U I 2.7 U -.. - -.. - _.. - 2.7 U 5.4 u 2.7 U 2.7 U 
2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 
4660 7000 J 425000 J 5010 2220 J 5290 J 12300 J 20400 20200 9930 J 
7.6 4.5 B 7.8 B 6.4 B 6.7 B 3.7 u 5.1 B 10.2 B 3.7 u 5.2 B 

3.7 3.8 5.0 16.8 2.4 U 2.4 U 
23.8 46.6 36.4 77.2 64.0 29.4 

I 10.7 I 2.4 U I 5.1 I 2.5 I 
I Ii4 I 26 1 I 18.7 B I 40.5 I 

I 4u I 4u I 4u I 4u I 4u I 4u I 4u I 4u I 8U I 4u I 
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11GW1010003 11GW1020003 110W1030003 11GW1040003 11GW1060003 11GW1069003 11GW1070003 1 lGWlO8OOO3 110W1090003 11GW1100003 
llGWlOl llGW102 llGW103 llGW104 1 IGWIOS llGW106 llGW107 11Gwlo8 llGW109 IIGWHO 

7113139 7l14l99 7114139 7l14l99 7/14/99 7114l99 7116199 7114199 7113199 7115199 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

1u IU 1u 1u IU IU 0.23 J 1u 1 u 25 u 
IU 1u 1u 1u 1u 1 u 1u IU 1 u 25 u 
1u IU IU IU IU IU IU IU 1u 25 u 
IU IU IU 1u 1u 1.8 1u 0.80 J 1 u 19 J 
IU IU 1 u 1 u IU 0.52 J IU 0.18 J IU 8.8 J 
1u 1u 1 u 1 u IU 1 u IU 1 u 1 u 25 U 

1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 25 UR 
1U 1U 1 u 1 u 1u 1 u 1 u 1 u 1 u 25u _ 
IU IU IU 1U 1U IU IU IU 1U 25u _, 

1 lJ, 1 u 1 u 1 u 1u 7.7 1 u 2.0 1u 59 IU 1 u 1 u 1u IU IU 1 u 1 u IU 25 u . .,_ _ 
IU 1u 1u 1u IU 1 u 1U 1 u IU 25u -, 
1u 0.67 J IU IU IU 1 u 1 u IU IU 25 U 

5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 5 UR 120 UR 
5u 5U 5U 5U 5lJ 5u 5u 5u 5u 120 u 
5u 5U 5u 5U 5u 5u 5u 5u 5u 120 u 

5 UR 2.9 J 5 UR 5 UR 5 UR 5 UR 5 UR 2.8 J 2.6 J 120 UR 
1u I u IU 1U IU IU 1U IU IU 25 u 
1u 1 u 1 u IU IU 1u IU IU 1u 25 U 
IU 1 u 1 u 1u IU 1u IU IU 1u 25 U 
IU IU 1u 1u 1u IU 1u IU 1u 25 U 
IU 1u 1U IU 1u 1u 1u 1u 1lJ 25 U 
1u 1u 1lJ 1u IU IU IU IU 1u 25 U 
IU 1lJ 1u 1U 0.21 J 1u 1u 0.22 J IU 4.6 J 
1u 0.18 J 1u 1u IU 1u 1u 0.28 J 0.18 J 25 u 
1u 1 u 1u 1u IU IU IU 1u IU 25 U 

0.42 J 1u 1 u IU 0.75 J 1u 0.29 J 9.8 IU 18 J 
1u 1u 1U 1u 1u IU 1u 1u 1u 25 U 
1u 1u 0.63 J 1u 1.0 20 0.33 J 34 0.21 J 280 
1u 1, u 1u IU IU 1u 1u 1u IU 25 u 
1u IU 1U 1u 1U 1lJ IU IU IU 25 U 
IU 1u 1u 1u IU 1u !U !U ! u 25 u 
2u 2u 2u 2u 2u 2u 2u 2u 2u 6.8 J 
IU 1u 1 u 1u 1u 1u 1u 1u 1u 25 U 
1u IU 1 u 1u 0.29 J IU 12 1.4 IU 8.6 J 
1u IU 1 u 1u 1u 1u 1u 1u 1u 25 u 
IU IU IU 1u IU IU 1u 0.34 J 1u 25 U 
1U 1u 1u 1u 1u 1u 1u 1u 1u 25 U 
IU IU 1.0 1u 4.9 8.6 8.5 ,22 1u 370 
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1u I 1u I 1u I 1u I 1 IJ I IU I 1u 1 u I 1u I 25 U 

1U IU 1u IU IU IU 1u 1 u 1u 25 U I 

5u 5u 5u 5u 5U 5U 5u 5u 5u 5U 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5U 5u 5u 5lJ 5U 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5U 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5 U’ 5u 5u 5u 5U 5u 5U 5U 5U 5u 

5u 5u 5u 5u 5u 5U 5u 5U. 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 

5u 5u 5u 5u 5u 5U 5u 5u 5u 5U 

5u 5u 5u 5u 5u 5U 5u 5u 5u 5U 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5U 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 U’ 20 u 

5u 5u 5u 5u 5u 5U 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u I 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5U 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5U 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 

5.2 B 5.5 B 15 B 2.7 B 3.4 B 6.5 B 14 B 1.8 B 1.6 B 4.4 B 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5U 5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 

5u 5u 5u 5u 5u 5lJ 5u 5u 5u 5u 

, 51’ 5u 5u 5u 5u 5u 5u 5u 5u 5U 
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5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5U 5u 5u 5u 5u 5u 5U 5U 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5U 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5U 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 
5u 5u 5u 5u 5u 5u 5u 5U 5U 5u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
5u 5u 5u 5u 5u 5u 5U 5u 5u 5u -.’ 
5u 5u 5u 5u 5u 5u 5u 5U 5u 5u 
5u 5u 5u 5u 5U 5u 5u 5u 5u 5u 

I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u 0.10 u I . ..I” ” I “.I” ” n1n II n1n ” nrn II n.in ,I ^-^ . . ,-.A1 ** 1 
1 II I “.I” u I “.I” ” I “.,” ” I U.-Ill u I U.-Ill u I 0.10 u I 0.10 u ! 0.10 u I 0.11 I 

“.I” ” I 
n4l-l ,I I n4n 8, .-..in a, nin u 0.10 u 0.10 u 0.10 u 0.10 

II I n nLln II I n Al33 I I I - ^_^ . . i ^ ^C.. 
“.I” u “.I” L 0.6 ii 

I “.I” Y “. .” U 0.10 u 0.050 u 0.050 u 0.050 u 0.050 - “.“J” ” “.“J” ” I u.u3u u I u.u3u u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u I 0.050 u 0.050 u 0.050 ” nnm ,I 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u I nnm 11 0 n=n 
1.0 u 
,n II 

1.0 u 
sn ” 

I 
L.” Y L.” u I L.” L 
1.0 u 1.0 u 1.0 L 

I 1.0 u 

1 
_ 

1.0 u 
! 1.0 u I 1.1 d 
I 

. - 
1.0 u I 1.0 u I l.OU I I.” u I.” u 7” ,I ,,,,I _ 
1.0 u 
in I* 

1.0 u 
an II I.” u I.” ” 1.0 u I 1.0 u 
I.” ” 

0.050 u 0.050 u 0.050 u 0.050 “.“.I” ” V.“U” ” u.u3u u u.u3u u I 0.050 u 0.050 u 
- 

0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u o.o*n ” ..,“” ” I 
I 

nncn II V.““” ” 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u I I 0.‘” IJ -. I” I 0.10 u 

0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u ! 0.050 
,I 
” I 

nnm ‘I 
“.“d” ” I n,n I, n4n 11 a-t..-. I, n4l-l II ..a.. .* ,.a,. a. “.I” ” I “.I” u I “.I” ” I “.I” ” U.lU u I U.IU u 0.10 u 0.10 u ! 0.10 u I O.lC n4n II n4l-l ” --,. ‘I 0.10 u 0.10 u 0.10 u 0.10 u 0.10 

I I nil-i II 0.10 u ! 0.10 u 0.10 u 0.10 
#x1_ II I n.n II - ~- - .^ 

IU 
“.I” ” “.I” u u.,u t. U 0.10 u 0.10 u 0.10 u 0.10 u 0.10 L ! “.I” 1 U 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u I “.I” u I “.I” ” I 0.10 u u.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u I 0.10 u I 0.10 u I 0.10 u 0.10 u 0.10 u 0.10 u nncn If nnan I* “.““J u I “.I. ^--I50 u 0.050 IJ I n nm II .. V.““” Y I V.““” ” I nncn II V.““” Y I u.u: -50 u 0.050 u 0.050 u 0.050 u 

no50 u 0.05” ,’ ..r II I nnm I, I nncn II ^ ,.a _.--_ - _-- 
0.050 u I 0.05 ;I: 0.050 u.d50 u u 0.050 0.050 u - “.“.a” 0.050 ” u “.“d” 0.050 ” u 0.050 u.u50 u u 0.050 0.050 u u 0.050 0.050 u u 0.050 0.050 u u 0.050 u I 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.050 u 0.F” ” -.J.J” ” I n ncn , I I V.““” ” 

0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u 0.50 u I 0.50 u 
-- - I 0.50 u I I 
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I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 5.0 u I 

0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u I 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u * 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 

28200 J 1280 J 39500 J 794 J 145 J 254 J 66.8 J 49.5 J 29.4 U 52.8 J 
1.7 UL 1.7 UL 1.7 UL 1.7 UL 1.7 UL 1.7 UL 1.7 u 1.7 UL 1.7 UL 1.7 UL 

6.2 1.1 u 6.2 1.1 u 1.1 u 1.1 u 1.1 u 1.6 1.1 u 1.9 
128 174 377 418 52.5 74.9 37.6 106 33.1 6.8 .-_ 

4.7 0.24 B 
3.6 J 3.0 u 
6590 1630 

33.0 J 2.4 U 
32.9 7R 

I -. 

4.2 
3.0 u 
6100 

73.4 J 
127 

.._ 

0.94 B 
3.0 u 
6950 
2.8 J 
175 

_-._ 

0.17 B 
3.0 u 
7510 
3.1 J 
24.1 

I .._ 

0.14 B 
3.0 u 
33800 
2.4 U 
3.8 u 

_. ._ 

0.24 B 
3.0 UL 
6380 
2.4 U 

7.3 

i ._._ __. _._ 
0.22 B 0.36 B 0.11 u 
3.0 u 3.0 u 3.0 u 
4220 8850 6300 
2.4 U 2.4 U 2.4 U 
11.0 3.8 U 3.8 u t _-._ .- .-. .- _._ - ._ .._ , 

66.5 10.1 60.0 8.3 2.4 B 1.4 u 3.4 3.7 B 1.4 u s.; i 
2.9 B 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 2.2 B 1.7 B 1.4 u 

43700 J 2200 J 52900 J 2520 J 258 J 3200 J 22.3 J 54.6 J 9240 J 146 J 
9.6 1.0 UL 22.6 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 

9010 1390 10800 4300 4420 5080 4280 1190 5190 3140 
616 185 4880 740 225 284 20.7 2.6 B 903 77.5 

10.2 B 3.7 u 8.8 B 3.7 u I 6.4 B 3.7 u 5.6 B 4.0 B 3.7 u 4.6 B 
30.2 2.4 U 43.6 2.4 U 2.4 U 6.9 2.4 U 2.4 U 2.4 U 2.4 U 
255 28.3 164 77.3 I 40.7 5.4 B 17.0 B 4.6 B 6.2 B 5.9 B 

I 4u I 4u I 8 I 4u I 4u I 4u I 4u I 44 I 4u I 40 I 
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1 u 1; 
IU IU 
. I# . II 

;;I ;;; 
0.20 J IU 

IU IU 
0.28 J 0.28 J 

IU IU 
1 u IU 
1 u 1 u 

I I IU 
IU 1 u 
2u 2u 
IU IU 

~ 

IU IU 
IU IU 
1u IU 
IU IU 
1.2 1.1 

,TER 
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I 

IU I IU 
IU IU 

5u 5u 
20 u 20 u 
5u 5u 
5u 5u 
5u 5u 

20 u 20 u 
5u 5u 
5u 5u 
5u 5u 
5U 5u 

20 u I 20 u 
20 u 20 II 

5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 

21 B 52 B 
5u 5U 
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2.0 u 2.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 
1.0 u 1.0 u 

0.050 u 0.050 u 
0.050 u 0.050 u 
0.10 u 0.10 u 

0.050 u 0.050 u 
0.10 u 0.10 u 
0.10 u 0.10 u 
0:lO u 0:lO u 
0.10 u 0.10 u 
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841 J 547 J 
1.7 UL 1.7 UL 
1.1 u 1.1 u 
27.9 26.1 

0.24 B 0.17 B 
3.0 u 3.0 u 
2830 2900 
3.7 J I 2.4 U 
17.5 15.1 
10.1 9.1 

1.4 u 1.4 u 
1950 J 1230 J 
1.0 UL 1.0 UL 
1590 1510 
685 668 

0.10 UJ 0.10 UJ 
6.8 u 8.8 u 
2470 2220 
2.7 U 2.7 U 
2.2 u 2.2 u 
7900 7990 
3.7 u 5.8 B 

I 2.4 U I 2.4 U 
29.5 34.8 I 

I 4u I 4u I 
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1 lGW230003-F 1 1 lGW240003-F 1 1 lGW260003.F 1 i 1 GW260003-F-D ] 11 GW290003-F SAMPLE I.D.: 1 lGW640003-F 

LOCATION: llGW23 ilGW24 1 lGW26 llGW26 llGW29 llPZ64 

SAMPLE DATE: 07119199 07/14/99 07/I 6199 07116199 07114199 07114199 

ASSOCIATED DUPLICATE: 1 lGW260003-F-D 1 lGW260003-F 

VALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED VALIDATED VALIDATED 

DISSOLVED INORGANICS (pglL) 
ALUMINUM 39.9 J 51.6 J 59.9 J 57.5 J 64.5 J 76.1 J 29.4 u 

ANTIMONY 1.7 u 1.7 UL 1.7 u 1.7 u 1.7 UL 1.7 u 1.7 UL 

ARSENIC 1.1 u 1.1 u 1.1 u 1.1 1.1 u 1.1 u 1.1 u 

BARIUM 31.6 14.8 79.9 81.4 45.7 91.3 7.3 

BERYLLIUM 0.48 B 0.11 u 0.24 B 0.21 0 0.39 B 1.7 B 0.11 u 

CADMIUM 3.0 UL 3.0 u 3.0 UL 3.0 UL 3.0 u 3.0 UL 3.0 u 

CALCIUM 2820 12300 30200 30600 5590 9870 3510 

CHROMIUM 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 

COBALT 3.8 U 3.8 U 8 7.3 54.9 29.3 22.0 

COPPER 2.8 4.9 B 1.4 u 1.6 1.4 u 1.4 u 1.4 u 

IRON 14.9 J 32.4 J 9.2 u 13.6 J 7360 J 14200 J 4470 J 

LEAD 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 1.0 UL 

MAGNESIUM 1310 3450 14400 14700 4550 10400 2690 

MANGANESE 15.2 62.1 10.6 8.5 2420 2680 760 

MERCURY 0.10 u 0.10 UJ 0.10 u 0.10 u 0.16 J 0.10 u 0.10 UJ 

NICKEL 8.8 u 8.8 u 9.2 K 15.2 K 8.8 u 61.6 K 8.8 u 

POTASSIUM 1190 1090 4010 4090 1950 6110 1040 

SELENIUM 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 

SILVER 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 2.2 u 

SODIUM 5470 J 4680 31000 J 31500 J 50500 59500 J 2730 

THALLIUM 4.6 B 4.4 B 8.1 B 4.9 B 3.7 u 5.4 B 5.6 B 

VANADIUM 2.4 u 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 

ZINC 12.3 B 4.9 B 12.6 B 44.0 17.0 B 155 9.4 B 1 
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SAMPLE I.D.: 11 GW660003-F 11 GW680003-F 11 GW690003-F ii GW70D0003-F 
LOCATION: llGW66 llGW68 1 lGW69 IIGWTOD 
SAMPLE DATE: 07ll4l99 07114199 07/13/99 07lZOl99 
ASSOCIATED DUPLICATE: 

1 lGW720003-F 
llGW72 
07/l 5199 

/ 

N STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED VALIDATED VALIDATED (VALIDATIO 
DISSOLVED INORGANICS (pglL) 

ALUMINUM 29.4 u 29.4 u 194 J I 33.2 B I 32.1 J I 30.4 J 202 J 
ANTIMONY 1.7 UL 1.7 UL I 1.7 UL I 1.7 u 1.7 UL 1.7 u 1~ 1.7 u ~~~~ I 
ARSENIC 1.4 1.1 u I 1.1 u I 1.1 u 1.1 u I 1.1 u I 1.1 u I 
BARIUM 14.7 6.2 1 311 I 59.5 I 66.1 I 14.1 I 23.2 .LIUM 0.11 B 0.11 u I 0.94 0 077 R n17 R Ill5 R nsr R I 

1 3.0 u I 3.0 u 3.7 J 3.0 UL 3.0 u 3.0 UL 
.c*n 1070 21700 7710 9840 1670 LO‘” 

2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 2.4 U 
3.8 U 3.8 U 13.5 13.7 19.5 4.9 

IRON 1280 J 10.2 J 9.2 . . . ..- ., . 
LEAD 1.0 UL 1 UL 1.0 UL 1.0 u 1.0 UL 1.0 UL 1.0 UL 
MAGNESIUM 2760 812 19500 5970 7170 1350 1620 
MANGANESE 514 5.3 370 1720 50.8 19.1 22.6 
MERCURY 0.10 UJ 0.10 UJ 0.10 UJ 01n II nin 11.1 l-in 11 a10 u 
NICKEL 29.6 8.8 u 45.2 
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ISAMPLE I.D.: t 1 lGW660003-F 
LOCATION: llGW65 
SAMPLE DATE: 07l20199 
ASSOCIATED DUPLICATE: 

IVALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 
DISSOLVE” #.I.%~~..llne 1 -,I \ 

ALUMINUM ,a.4 d 
ANTIMONY 1.7 u I./ UL 1.7 u 

1.1 u 1.1 u 1.1 u 
60.3 143 308 

0.48 B 0.11 u 1.0 B 
“,-I 111 3.0 u 3.0 --- 
“l”” 10200 187cru 

ROMIUM 2.4 U 2.4 U 2.4 U 
IBALT 8.2 48.6 15.9 
lPPER 2.4 1.4 u 1.4 u 
\.. ma I 18200 J 31200 

1.0 UL 4n II 

nLLluM I 0.4 D I 0.4 D I 3.7 u 

I 01 L.4 2.4 U 2.4 U 
23.7 I 15.2 B I F7 n 
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m Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIIlT-10-9-030 

TO : R. KOTUN DATE: DECEMBER 1:3,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION -PERCHLORATE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELlVERY GROUP SDG - 994910 

SAMPLES: 3OlAqueousl 

11 GWI 020003 
11GW1110003 
11 GW229903 
11 GW250003 
11 GW270003 
11 GW630003 
11 GW670003 
11 GW719903 
11 GW840003 
2GW760003 

11 GWI 070003 
11GW1119903 
11 GW230003 
11 GW260003 
11 GW280003 
11 GW650003 
11 GW70D0003 
11 GW720003 
11 GW850003 
BGWI 010003 

11 GWI 100003 
11 GW220003 
11 GW240003 
11 GW269903 
11 GW620003 
11 GW660003 
11GW710003 
11 GW730003 
11 GW880003 
BGW400003 

Overview 

The sample set for SDG 994910, NSWC White Oak, consists of thirty (30) aqueous environmental 
samples. Four (4) fi&ld duplicate pairs (1 IGWI 110003 I 1 lGW1119903, llGW220003 / 
1 lGW229903, 1 lGW260003 / 1 jGW269903 and 1 lGW710003 I 1 lGW719903) were included 
within this SDG. 

The samples were analyzed for perchlorate. The samples were collected by Tetra Tech NUS on 
July 14-16,19 and 20, 1999 and analyzed by Applied Physiw and Chemistry Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control 
(QAIQC) criteria. Ammonium perchlorate analyses were conducted using Ion Chromatography. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, matrix spike results, laboratory 
duplicate results, detection limits and analyte quantitation. 

(Areas of concern with respect to data quality are listed below. 

Maior Problems 

l None 



_. 
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Minor Problems 

l None. 

The Form Is were amended by the data reviewer per laboratory request to eliminate results 
reported below the established reporting limit. It was determined that a positive result below the 
reporting limit could be caused by background noise or interference and therefore, should be 
considered as a nondetect. 

A comparison of field duplicate pairs (1 IGWI 110003 I 1 IGWI 119903, 1 lGW220003 / 
11 GW229903, 1 lGW260003 / 11 GW269903 and 11 GW710003 / 1 I GW719903) is’ included in 
Appendix C. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Chemical Data Quality Manual” 
(NFESC 6198). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

Pll-r-I l-9-035 

R. KOTUN DATE: DECEMBER 13,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

ORGANIC DATA VALIDATION -VOLATILES, SEMIVOLATILES, 
PESTlClDESIPCBs AND EXPLOSIVES 
CT0 296 - NSWC WHITE OAK, MD 
SAMPLE DELlVERY GROUP SDG - WOO62 

24lAqueousl 

11 GW70D0003 11 GW870003 2GW1000003 
2GW1010003 2GW1020003 2GW1029903 
2GW1030003 2GW1040003 2GWI 050003 
2GW300003 2GW310003 2GW320003 
2GW450003 2GW760003 3GW1070003 
3GW170003 3GW179903 3GW470003 
3GW770003 3GMBS0003 TB072199-00-03 
TB072299-00-03 TB072699-00-03 TB072799-00-03 

The sample set for CT0 298 SDG WO062, NSWC White Oak, consists of twenty (20) aqueous 
environmental samples and four (4) trip blanks (TB072199-00-03, TB072299-00-03, TIB072699- 
00-03 and TB-O72799-00-03). Two (2) field duplicate pairs (2GW1020003 I 2GW102!3903 and 
3GW170003 I3GW179903) were included within this SDG. 

All aqueous environmental samples were analyzed for target compound list (TCL) volatile organic, 
TCL semivolatile organ&, pesticides/PCBs and explosives. The samples were collected by Tetra 
Tech NUS on July, 20-22,26 and 27, 1999 and analyzed by Quanterra Laboratories under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance / Quality Control (QAIQC) 
criteria. Volatile and semivolatile analyses were conducted using CLP SOW method (OLCO2.1. 
PesticidelPCB analyses were conducted using CLP SOW method OLM03.2. Explosive analyses 
were conducted using SW 846 method 8330. 

Summary 

All analytes, with exception to those results that were qualified as rejected, were successfully 
analyzed. The findings offered in this report are based upon a general review of all available data. 
The data review was based on data completeness, holding times, GCYMS tuning and system 
performance, initial/continuing calibration, laboratory method blanks, field quality control blanks, 
surrogate spike recoveries, matrix spike/ matrix spike duplicate results, blank spike/blank spike 
duplicate results, internal standard performance, field duplicate results, compound identification, 
compound quanitation and detection limits. 

Areas of concern with respect to data quality are listed below. 
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Major Problems 

The initial and continuing calibrations RRFs for acetone, 2-butanone and 1,2dibromo-3- 
chloropropane were co.05 quality control. The nondetected results reported for the above listed 
compounds were qualified as rejected, ‘UR”. The positive results reported for acetone were 
qualified as estimated, “J”. 

Minor Problems 

The continuing calibration %D for 1,2dichloroethane was >25% quality control limit affecting the 
samples analyzed on July 26. The positive results reported for 1,2dichloroethane in the affected 
samples were qualified as estimated, “J”. 

The continuing calibration %D for acetone was >25% quality control limit affecting the samples 
analyzed on July 28. The positive results reported for acetone in the affected samples were 
qualified as estimated, “J”. 

The following volatile contaminants were present in the trip blanks at the following maximum 
concentrations: 

COmDOUnd 
Acetone 
Benzene 
Chlorobenzene 
Ethylbenzene 
Methylene Chloride 
Toluene 
Xylenes 

Maximum 
Concentration 
5.5pgIL 
0.62pglL 
0.31pgIL 
0.2Oj.lglL 
0.42j.lglL 
3.1pglL 
0.99pgIL 

Action 
m 
55.0f.lgIL 
3.lpglL 
1.55j.iglL 
1 .Oj.lg/L 
4.2pglL 
15.5uglL 
4.95pglL 

An action level of 5x or 10X the maximum concentration was used to evaluate the sample 
data for blank contamination. Sample aliquot and dilution factors were taken into 
consideration when evaluation for blank contamination. Positive results < the action levels 
for acetone, benzene, chlorobenzene and methylene chloride were qualified as, “B”, as a 
result of blank contamination. No validation action was required for the remaining 
compounds as all results reported were nondetected. It should be noted that field quality 
control blanks are not qualified for field or laboratory blank contamination. 

The following semivolatile contaminant was present in the laboratory method blanks at the 
following maximum concentration: 

Compound 
Bis(2-ethylhexyl)phthalate) 

Maximum Action 
Concentration w 
2.5pgIL 12.5j.lglL 

An action level of 5x the maximum concentration was used to evaluate the sample data for 
blank contamination. Sample aliquot and dilution factors were taken into consideration 
when evaluation for blank contamination. Positive results c the action levels for bis(Z 
ethylhexyl)phthalate were qualified as, ‘B”, as a result of blank contamination. 

Field duplicate imprecision (>30%) was noted for trichloroethene in field duplicate pair 
3GW170003 I 3GW179903. The positive and nondetected results reported for trichloroethene in 
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the affected field duplicate pair were qualified as estimated, “J” and “UJ”, respectively. The 
direction of bias could not be determined. 

Field duplicate imprecision (>30%) was noted for bis(2-ethylhexyl)phthalate in field duplicate pair 
2GW1020003 I 2GW1029903. The positive results reported for bis(2ethylhexyl)phthalate in the 
affected field duplicate pair were qualified as estimated, “J”. The direction of bias could not be 
determined. 

All positive results reported at concentrations less than the Contract Required Quanitation 
Limit (CRQL) were qualified as estimated, “J”. 

Notes 

The following compounds were analyzed as volatiles: 
dichlorobenzene, 1,3dichlorobenzene and I ,rldichlorobenzene. 

1,2,4-trichlorobenzene. 1,2- 

The following volatile compounds were analyzed in addition to those specified on’ the laboratory 
requirements: 1,2dibromo-3-chloropropane, 1,2-dibromoethane and bromochloromethane. 

Total 1,2dichloroethene was reported as cis and trans. 

Several continuing calibration %Ds were >25% quality control limit. However, no positive results 
were affected. Therefore, no validation action was required. 

A continuing calibration %D for acetone was >25% quality control limit. ,However, all results 
reported for acetone were qualified based on initial calibration RRF noncompliances. 

Several Tentatively Identified Compound (TIC) were reported in the volatile and sernivolatile 
samples and blanks. No validation action was taken. 

The Matrix Spike (MS) I Matrix Spike Duplicate (MSD) Percent Recoveries (%Rs) for 
benzo(a)pyrene, gamma-BHC (Lindane) and 4,4’-DDT affecting sample 2GW760003 were less 
than the lower quality control limit. However, no validation action was taken on this basis. 

The surrogate tetrachloro-m-xylene was less than the lower control limit on both columns 
affecting sample 2GWl029903. No validation action was taken. 

The Laboratory Control Sample (LCS) Percent Recovery (%R) for 2-amine-41,6- 
dinitrotoluene exceeded the upper quality control limit. No validation action was taken. 

Comparisons of the positive results in the field duplicate pairs are included in Appendix C. 

Sample 2GW320003 was analyzed for volatiles at a 3X dilution. Therefore, reporting limits 
are elevated. 

Executive Summary 

Laboratory Performance: Bis(2ethylhexyl)phthalate was present in the laboratonj method 
blanks. Several RRFs for acetone, 2-butanone and 1,2dibromo-3chloropropane were ~0.05 
quality control limit. A continuing calibration %D for 1,2dichloroethane was >25% quality control 
limit. 

Other Factors Affecting Data Quality: Several compounds were present in the trip blanks. Field 
duplicate imprecision was noted for trichloroethene and bis(2-ethylhexyl)phthalate. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic Data Validation”, September 1994 Revision as amended for use within USEPA Region 
III, and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS 
’ Gretchen A. Phipps 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should ‘not be considered present. 

J - Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 

UR - Nondetected result is considered rejected, “UR”, as a result of 
technical noncompliances. 



PITT-10-g-034 

TO: R. KOTUN DATE: DECEMBER 1:3,1999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: MISCELLANEOUS DATA VALIDATION - PERCHLORATE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - 995049 

SAMPLES: 24lAqueousl 

11 GW870003 13GWO30003 2GW1000003 
2GW1010003 2GW1020003 2GWlO29903 
2GW1030003 2GW1040003 2GWlO50003 
2GW300003 2GW310003 2GW320003 
2GW450003 3GWI 040003 3GW1070003 
3GW170003 3GWl79903 3GWI 80003 
3GW470003 3GW770003 3GW78D0003 
3GW78S0003 4GW500003 BGWI 020003 

Overview 

The sample set for SDG 995049, NSWC White Oak, consists of twenty-four (24) aqueous 
environmental samples. Two (2) field duplicate pairs (2GW1020003 I 2GW1029903 and 
3GW170003 I 3GW179903) were included within this SDG. 

The samples were analyzed for perchlorate. The samples were collected by Tetra Tech NUS on 
July 21, 22, 26-28, 1999 and analyzed by Applied Physics and Chemistry Laboratories under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance / Quality Control 
(QAIQC) criteria. Ammonium perchlorate analyses were conducted using Ion Chromatography. 

,All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completenes,s, holding 
times, calibration data, laboratory method/preparation blanks, matrix spike results, laboratory 
duplicate results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. , 

Maior Problems 

l None 

Minor Problems 

l None. 
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Notes 
--.- .-.-- __-__ _-- - 

Several samples were analyzed at a dilution. Therefore, the reporting limits were elevated. A 
summary with dilution factors is included in Appendix C. 

A comparison of field duplicate pairs (2GW1020003 / 2GWI029903 and 3GW170003 I 
3GW179903) is included in Appendix C. 

Executive Summary 

Laboratory Performaflce: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Chemical Data Quality Manual” 
(NFESC 6198). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

- 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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_ .._. --. Data QualifierXev:- _,.. -. -. - -- 

u - Value is a nondetect as reported by the laboratory. 



TO: 

FROM: 

SUBJECT: 

R. KOTUN DATE: SEPTEMBER 27,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS 
AND CYANIDE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO62 

SAMPLES: 32lAqueousl 

11 GW7’0D0003 I I GW70D0003-F 11 GW670003 
11 GW870003-F 2GW1000003 2GW1010003 
2GW1010003-F 2GW1020003 2GW1029903 
2GWI 030003 2GWl030003-F 2GW1040003 
2GWlO46003-F 2GW1050003 2GW1050003-F 
2GW300003 2GW310003 2GW310003-F 
2GW320003 2GW450003 2GW450003-F 
2GW760003 2GW760003-F 3GW1070003 
3GW1070003-F 3GW170003 3GW179903 
3GW470003 3GW470003-F 3GW770003 
3GW770003-F 3GW76S003 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIlT-o9-9-239 

The sample set for SDG WOO35, NSWC White Oak, consists of thirty-two (3) aqueous 
environmental samples. Two (2) field duplicate (2GW1020003/ 2GW1029903 and 3GVV170003 I 
3GW179903) were included within this SDG. 

All samples, with exception to those designated -F, were analyzed for target analyte list (TAL) 
metals and cyanide. The samples designated with -F were analyzed for dissolved target analyte 
list (TAL) metals. The samples were collected by Tetra Tech NUS on July 20-22, 26 andl27, 1999 
and analyzed by Quanterra Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance I Quality Control (QAIQC) criteria. Metals and cyanide analyses were 
conducted using CLP ILM03.0/4.0 methodology. 

Summary: 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completenes:s, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, field 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 
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All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for cadmium was 
<90% quality control limit. The nondetected results reported for cadmium were qualified as 
biased low, “UL”. 

l The CRDL %R for lead was >llO% quality control limit. The positive results <2X CRDL 
reported for lead were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Barium 
Beryllium 

I Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium”’ 

Maximum 
Concentration 
52.OuglL 
l.lug/L 
1.3/.iglL 
425pglL 
2.0uglL 
24.1 uglL 
44.2pgIL 
1.6ugIL 
63.63OpglL 

Action 
Levekaqueous) 
260pglL 
5.5ugIL 
6.5ugIL 
212.5pgIL 
1 O.O/.lg/L 
120.5pglL 
22 1 ug/L 
8.0uglL 
318.15pglL 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results c the action level for aluminum, beryllium, copper and iron were qualified, 
“B”, as a result of blank contamination. No validation action was required for the 
remaining analytes since either the results were greater than the action level or 
were nondetects. 

,o The interfering analyte iron was present is sample 3GW1070003 at a concentration which 
was comparable to the level iron In the Interference Check Sample (ICS) solution. Several 
analyte namely antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, 
nickel, selenium, silver, thallium, vanadium and zinc were present in the ICS solution at 
concentration which exceeded the Instrument Detection Limit (IDL). Interference affects exist 
antimony, cadmium, selenium, silver and thallium in the affected sample. The nondetected 
results reported for antimony and cadmium were qualified as biased low, “UL”. The positive 
results reported for selenium and silver were qualified as biased high, “K”. The positive result 
reported for thallium was qualified as biased low, “L”. 

l The interfering analyte calcium was present is sample 2GW32003 at a concentration which 
was comparable to the level calcium In the Interference Check Sample (ICS) solution. 
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/ :... 
Several analyte namely antimony, arsenic, barium, cadmium, chromium, cobalt, lead, 
manganese, nickel, selenium, silver, thallium, vanadium and zinc were present in the ICS 
solution at concentration which exceeded the Instrument Detection Limit (IDL). Interference 
affects exist antimony, cadmium, chromium, cobalt, lead, nickel and thallium in the affected 
sample. The nondetected results reported for antimony, cadmium and lead were qualified as 
biased low, “UL’. The positive results reported for chromium and cobalt were qualified as 
biased high, “K”. The positive results reported for nickel and thallium were qualified as biased 
low, “L”. 

l The interfering analyte calcium was present is sample 2GW32003 at a concentrat.ion which 
was comparable to the level calcium In the Interference Check Sample (ICS) solution. 
Several analyte namely antimony, arsenic, barium, cadmium, chromium, cobalt, lead, 
manganese, nickel, selenium, silver, thallium, vanadium and zinc were present in the ICS 
solution at concentration which exceeded the Instrument Detection Limit (IDL). Interference 
affects exist antimony, cadmium, silver and thallium in the affected sample. The nondetected 
result reported for antimony was qualified as biased low, “UL’. The positive result reported for 
silver was qualified as biased high, “K”. The positive results reported for cadmium and 
thallium were qualified as biased low, “L”. 

A comparison of field duplicate pairs (2GW1020003/ 2GW1029903 and 3GW170003 / 
3GW179903) is included in Appendix C. 

Executive Summary 

Laboratory Performance: The CRDL %Rs for cadmium and lead were outside the 90-110% 
quality control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The interfering analytes calcium or iron were present in 
several samples. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the FC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 

..,.Joseph A. Samchuck 
‘ Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

c - Positive result is considered biased low, I”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 



P 

0 3 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 34lAqueousl 

Tetra Tech NUS 

R. KOTUN 

JENNIFER M. MALLE 

INTERNAL CORRESPONDENCE 

PITT-1 0-9-l 84 

DATE: OCTOBER 21, ‘1999 

COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS 
AND CYANIDE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO60 

11GWl010003 11 GWI 010003-F 
11 GWI 020003-F 11 GWI 030003 
11 GW1040003 11 GWI 040003-F 
11 GWI 060003 11 GWI 080003 
11 GWI 100003 11GW1110003 
11GW1119903 11 GWI 119903-F 
11 GW240003-F 11 GW290003 
11 GW620003 11 GW640003 
1 lGW660003 11 GW660003-F 
11 GW680003-F 11 GW690003 
11 GW720003 11 GW720003-F 
11 GW860003-F 

11 GWI 020003 
11 GWI 030003-F 
11 GWI 050003 
1 IGWI 090003 
11 GWI 110003-F 
11 GW240003 
11 GW290003-F 
11 GW640003-F 
11 GW680003 
11 GW690003-F 
11 GW860003 

The sample set for SDG WOO60, NSWC White Oak, consists of thirty-four (34) aqueous 
environmental samples. 

All samples, with exception to those designated “-F”, were analyzed for target analyte list (TAL) 
metals and cyanide. The samples designated with “-F” were analyzed for dissolved target 
analyte list (TAL) metals. The samples were collected by Tetra Tech NUS on July 13-15, 1999 
and analyzed by Quanterra Laboratories under Naval Facilities Engineering Service Center 
(NFESC) Navy Installation Restoration Laboratory Quality Assurance Guide (February 1996). 
Metals and cyanide analyses were conducted using EPA method ILM03.014.0. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor AA. 

Summarv 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sarnple (ICS) 



. 

MEMO TO: R. KOTUN - PAGE 2 PITT-1 o-9-1 94 
DATE: OCTOBER 21,1999 

results, matrix spike results, laboratory duplicate results, field duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. None. 

Minor Problems 

Calibration Data 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead were less 
than the 90% quality control limits. Positive results less than 2 times the CRDL value reported 
for lead were qualified as biased low, ‘I“, and nondetect results for lead were qualified as 
biased low, “UL”. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for mercury were 
both above and below the 90-110% quality control limits. Since a direction of bias could not 
be determined, positive results less than 2 times the CRDL value reported for mercury were 
qualified as estimated “J”, and nondetect results for lead were qualified as estimated “UJ”. 

Blank Analvsis 

The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analyte 
Beryllium 
Copper 
Cyanide 
Manganese 
Sodium (‘I 
Thallium (‘) 
Zinc (I) 

Maximum 
Concentration 
0.3 uglL 
1.5 ug/L 
3.3 uglL 
0.8 ugfL 
64.25 UglL 
5.660 uglL 
5.53 uglL 

Action 
Level (aqueous) 
1.5 uglL 
7.5 ug/L 
16.5 uglL 
4.0 uglL 
321.25 uglL 
28.30 ug/L 
27.65 uglL 

(‘) Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results less than the action level for beryllium, copper, cyanide, manganese, 
thallium and zinc were qualified, “B”, as a result of blank contamination, No 
validation action was required for the remaining analytes since either the results 
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were greater than the action level or were previously qualified nondetects, “U”, by 
the laboratory. 

Matrix Spike Results 

l The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony were less than the 75% 
quality control limits. Nondetect results reported for antimony were qualified as biased low, 
“UL”, for MS noncompliance. 

Laboratorv Duplicate Analvsis 

l Laboratory duplicate imprecision greater than the 20% quality control limits was noted for 
aluminum and cadmium. Positive results reported for aluminum and cadmium were qualified 
as estimated, “J”. 

Field Duplicate Analvsis 

l Field duplicate imprecision greater than the 30% quality control limits was noted for chromium 
and iron. Positive results for chromium and iron have been qualified as estimated, “J”, for field 
duplicate imprecision. 

ICP Interference Check Sample 

l The interfering analyte iron was present in sample llGW690003 at a concentration which 
was comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes, namely barium, cadmium, cobalt, copper, lead, manganese, nickel, thallium, 
vanadium, and zinc were present in the ICS solution at concentrations which exceeded the 
Instrument Detection Limits (IDLs). Interference affects exist for cadmium and nickel in the 
affected sample. The positive result reported for nickel was qualified as biased low, ‘I”. The 
positive result for cadmium was qualified as estimated, “J”, due to conflicting noncompliances. 

. The interfering analyte iron was present in sample llGW6240003 at a concentration which 
was comparable to the level of iron in the Interference Check Sample (ICS) solution Several 
analytes, namely barium, cadmium, cobalt, copper, lead, manganese, nickel, thallium, 
vanadium, and zinc were present in the ICS solution at concentrations which exceeded the 
Instrument Detection Limits (IDLs). Interference affects exist for cadmium, cobalt {and nickel 
in the affected sample. The positive result reported for nickel was qualified as biased low, “L 
and the nondetect result reported for cadmium was qualfied as biased low, “UL”. The positive 
result for cobalt was qualified as biased high, “K”. 

Field duplicate imprecision greater than the 30% quality control limits was noted for thallium. 
However, all results reported for thallium were either nondetected or qualified for blank 
contamination and therefore no action was taken. 

A Contract Required Detection Limit (CRDL) Percent Recovery (%R) for potassium was less than 
the 90% quality control limits. The %R is reported as 0%. However, this does not effect any of 
the results for potassium. Samples bracketing this CRDL were not reported for potassiu’m. 
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The Form 10 for cyanide was missing. The laboratory was contacted and the information was 
provided. 

The laboratory does a 2501500 ml prep for cyanide. See appendix C for a sample calculation. 

Summary Executive 

Laboratory Petformance: Several analytes were present in the laboratory method/preparation 
blanks. Lead and mercury were qualified for calibration noncompliances. Laboratory duplicate 
imprecision was noted for aluminum and cadmium. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for chromium, iron 
and thallium. Antimony was qualified for MS noncompliance. The Interfering analyte iron was 
present in two of the samples. 

The data for these analyses were reviewed with reference to the “National Fun,ctional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Jentifer M. Malle 
Environmentai&i&ntis@ 

qoseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

PITT-10-9-194 

U 

B 

UL 

L 

K 

J 

Value is a nondetect as reported by the laboratory. 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

Positive result is considered biased low, “L”, as a result of 
technical noncompliances. 

Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 

Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 

. . 



APPENDIX A 

Qualified Analytical Results 
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Qualifier Codes: 

A. 
B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L, 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

w 

X 
Y 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCWLCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA WA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedanoe 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCB D% between columns for positive results 

Non-linear calibrations, tuning r ( 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
% Solid content is less than 30% 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1010003 
070 3199 
C9Gl40153001 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 28200 J F 

ANTIMONY 1.7 UL D 

ARSENIC 6.2 

BARIUM 128 

BERYLLIUM 4.7 

CADMIUM 3.6 J F 

CALCIUM 6590 

CHROMIUM 33.0 J I G 
COBALT 32.9 

COPPER 66.5 

CYANIDE 2.9 0 I A 
IRON 43700 J G 
LEAD 9.6 
MAGNESIUM 9010 
MANGANESE 616 

MERCURY 0.10 UJ C 
NICKEL 53.6 

-.---.. 
SODIUM 405000 

THALLIUM 10.2 B A 

VANADIUM 30.2 

ZINC 255 

11 GWl Qi 0003-F 
07/13/99 
C9Gl40153001 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

i.2 

3.9 J G 
I.0 UL C 
!430 
136 
).I0 UJ C 
3.8 U 

I530 
1.7 U 

!.2 U 

3780 
3.8 B A 
2.4 U 
19.8 0 A 

11 GWI 020003 
07114199 
C9G160174002 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODE 

F+k-j-G 

1630 
7.8 
10.1 
I .4 U 

!200 J G 
I.0 UL C 

I390 
185 
1.10 UJ C 

3.8 U 

1870 
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11 GWI 020003-F 
07/14/99 
C9G160174002 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

!9.4 U 
I.7 UL D 
I.1 U 
i.5 
).I1 B A 
I.0 U 
1420 
!.4 U 
s.3 
j.0 U A 

3.2 U 
I.0 UL C 
358 
146 
I.27 J C 

3.8 U 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GWI 030003 11 GWlO30003-F 
07/14/99 07/14/99 
C9Gl50234002 C9Gl50234002 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
ALUMINUM 39500 J F 29.4 U 
ANTIMONY 1.7 UL D 1.7 UL D 
ARSENIC 6.2 1.1 U 
BARIUM 377 28.0 
BERYLLIUM 4.2 0.11 B A 

CADMIUM 3.0 U 3.0 U 
CALCIUM 6100 4310 

CHROMIUM 73.4 J G 12.4 U 

CftRAI T 127 I 128.5 I ---. .-. 
COPPEfi __. -.. 
CYANIDE 1.4 U 
IRON 52900 J G 1440 J G 
I CAI-I 22.6 1.0 UL C -- , ,- 
MA .._ hONESlUM 
L’4NGANESE I”“- ..- 

:E)l-Y IRV ME..,,.., I I 
NICKFI 132 144.2 

10800 

4880 
0.10 UJ C 

‘2860 
13800 
IO.10 UJ C 

. ..-..-- 
fwYTACC,I I&” 15100 I I5590 I 1a”I”I I I I 

,,,,...JM 2.7 U 12.7 U 

Sii VFR 2.2 U 12.2 U -.- - -. . 
SOD ---1lUM 

THALLIUM 
VANADIUM 
71Nt-t 

6050 5160 

a.8 . B A 4.8 B A 
43.6 2.4 U 
164 11 B A 

11 GW1040003 
07/I 4199 
CSGI 50234008 
NORMAL 
0.0 % 
UGlL 

IRESULT QUAL CODE 

12000 

3.7 U 

2.4 U 
77.3 

11 GWI 040003-F 
07/14/99 
C9Gl50234008 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL CODE 

1.5 B A 

216 J G 
1.0 UL C 
3630 
689 
0.10 UJ C 
22.6 
3690 
2.7 U 
2.2 U 
11700 
3.7 U 

2.4 U 
58.6 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

SAMPLE NUMBER: 
SAMPLE DATE: - 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW1050003 
07114199 
C9Gl50234004 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 145 J F 

ANTIMONY 1.7 UL D 

ARSENIC 1.1 U 
BARIUM 52.5 I 
BERYLLIUM 0.17 B A I 
CADMIUM 3.0 U 
CALCIUM 7510 I -. .--.-._. I 
CHROMIUM 3.1 J G 

COBALT 24.1 
COPPER 2.4 B I A __. -.. 
CYANIDE 1.4 U 

IRON 258 J G 

LEAD 1.0 UL C 
MAGNESIUM 4420 

MANGANESE 225 

MERCURY 
NICKEL 
POTASSIUM 

0.10 UJ C 
13.0 
2310 

SELENIUM 2.7 U I 
SILVER 2.2 U 

SODIUM 15100 

THALLIUM 6.4 B A 

VANADIUM 2.4 U 
7lNC 40.7 I 

11 GWlO60003 
07/l 4199 
C9Gl50234005 
NORMAL 
0.0 % 
UGIL 

1ESULT QUAL CODE 

!54 J F 
I.7 UL D 
I.1 U 
‘4.9 
I.14 B A 
I.0 U 
13800 

!.4 U 
I.8 U 
.4 U 
.4 U 

1200 J G 
.O UL C 
iO80 
!84 

1.10 UJ C 

I.8 U 

1110 

1 iGWlO80003 
07/14/99 

C9Gl50234009 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

19.5 J F 

.7 UL 0 

.6 

0.6 

I.22 B A 
I.0 U 
1220 

1.4 U 
1.0 

I.7 B A 
!.2 B A 
i4.6 J G 
.O UL C 
190 

!.6 B A 
I.10 UJ C 
1.8 U 
090 
!.7 U 
!.2 U 
i510 
1.0 B A 

!.4 U 

1.6 B A 
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11 GWI 090003 
07/l 3199 
C9Gl40153003 
NORMAL 
0.0% 
UGlL 

LESULT QUAL CODE 

!9.4 U 
.7 UL D 
.I U 
13.1 

1.36 0 A 
I.0 U 
1850 

!.4 U 
1.8 U 
.4 U 
.7 B A 

1240 J G 
.O UL C 
il90 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGWl100003 
07/l 5199 
C9G160174004 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODI 
INORGANICS 
ALUMINUM 52.8 J F 

ANTIMONY 1.7 UL D 

ARSENIC 1.9 

BARIUM 6.8 

BERYLLIUM 0.11 U 

_.... - . -... 
COBALT 
COPPER 
CYANIDE 
IRON 

3.8 U 
3.7 B A 
1.4 U 

146 J G 

’ ‘=A0 
ii.,.. 

1.0 UL C 

=NESIUM 3140 

. . . _ JiNESE 77.5 
CDP, ID” 0.10 UJ C 

MAN0 

Mw\uw,, 

NICKEL 8.8 U 

~TARSII IM 3150 
2.7 U 

PC . . ..,.,... 
SELENIUM 
El, \IEP 2.2 U I “I&IL-I\ I 
nnnii IM 8080 
..wl.-... 

THALLIUM 4.6 B A 
VpNA”” 1M 2.4 U “,~“I”I”I I I 
71 INt? 5.9 B I A 

llGW1110003 
07/l 5/99 
C9G160174006 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODE 

141 J F 
.7 UL D 
.I U 
17.9 
I.24 B A 

I.0 U 
1830 
1.7 J G 

7.5 
0.1 
.4 U 

950 J G 

.O UL C 

590 
i85 
1.10 UJ C 

1.8 U 

!470 
!.7 U 
!.2 U 

‘900 
I.7 U 

!.4 U 
!9.5 

1 lGWlllOOO3-F 
07/l 5199 
C9G160174006 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

16.6 J F 
I.7 UL D 
.I U 

t.16 B A 

1.0 U 

!830 

13.1 J I G 

27q= 
fiY-p 
1970 
!.7 U 

!.2 U i 
‘110 I I 
i.7 U 
,4 U I 
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11GW1119903 
07/l 5199 
C9G160174007 
NORMAL 
0.0 % 
UG/L 
11GW1110003 

!ESULT QUAL CODE 

I.1 
.4 U I 
230 J G 
.O UL C 
510 
i68 
1.10 UJ C 
1.8 U 
!220 
!.7 U 
1.2 U 
‘990 
i.8 B A 
!.4 U 
14.8 

t 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

11GW1119903-F 11 GW240003 
07/15/99 07/14/99 
C9Gl60174007 C9G150234012 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGIL 
11GW1110003-F 

RESULT QUAL CODE RESULT QUAL CODt 

-* ‘JMINUM 40.4 J F 1108000 J F 
Fl..st.I” 47 I II I n 134 IIt I n 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

BAKIUM --.” 

BET”’ ’ ” ‘-* A 10.3 i , LL,“lvl 0.14 B 

wdMIUM 3.0 U 3.0 UL K 

CALCIUM 2590 23000 

-’ ‘ROMIUM 2.4 U 165 J G 

buBALT 14.0 99.7 K K 

COPPER 1.4 U 232 

CYANIDE 1.4 U 

9.2 U 190000 J G IRON 
LEAD 1.0 UL c 71.0 

MA - - - GNESIUM 1330 17700 

MA NGANESE 622 2720 , 
..r 
MIzRCURY 0.10 UJ c 2.0 

8.8 NICKEL U 135 L K 

12100 tw --TASSIUM 2380 
IC aeLENlUM 2.7 U 5.4 U 

SILVER 2.2 U 3.5 
encn ---.. . . _ 

SODIUM 
-. . . . . . . . . . 3.7 u 13. I d A 
I HALLIUM 

* ‘- 
VAI 

‘IADIUM 2.4 U 246 

ZIN 
C 10.2 B A 531 
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1 iGW240003-F 
07/14/99 
C9Gl50234012 C9G150234003 
NORMAL 
0.0 % 
UGIL 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW290003-F 
07/l 4199 
C9G150234003 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

INORGANICS 
ALUMINUM 64.5 J F 

ANTIMONY 1.7 UL D 

ARSENIC 1.1 U 

BARIUM 45.7 

BERYLLIUM 0.39 B A --. ..--.-... 
CAD!“” ‘M ~.I,“,.. 3.0 U I 

I 

CALC.,.. 111 l&j 5590 

CHROMIL... UM 2.4 U 

COBALT 54.9 

COPPER 1.4 U 

CYANIDE 
IRON 7360 J G 

fi”A”NESIUM 4550 

MANGANESE 2420 

MFRCURY 0.16 J C 

,.I”,.LL I 
DfiVSSIUM 1950 

:NII IM 2.7 U SELL. .._... 
P,, \,cc) 2.2 U 

I 
UlL”Ll3 

SODIUM 50500 I 
THAI I II IM 3.7 U ..” .--.-... 
,,Af+,“#, Ik” 2.4 U I 

ZINC 

11 GW620003 
07/15/99 
C9G160174005 
NORMAL 
0.0 % 
UG/L 

LESULT QUAL CODE 

11.0 
I.11 B A 
3.0 U 
iooo 
r.2 J G 
?6.6 
l.1 
1.4 U 
158 J G 
I.0 UL C 
1720 
10.2 
I.10 
;f8 “J’ 1 c 

!.7 U 
!.2 U 
15500 
1.8 B A 
I.4 U 
?6.0 B A 

1 lGW640003 
07/l 4/99 
C9G150234006 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODE 

1550 J I F 
1.7 UL D 
5.2 
106 
1.95 B A 
3.0 U 
5330 

e 

22.9 

!yo 

2.2 

ij++ 

B A 
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11 GW640003-F 
07/l 4199 
C9G150234006 
NORMAL 
0.0 % 
UGIL 

7ESULT QUAL CODE 

t9.4 U 
1.7 UL D 
1.1 U 
7.3 
I.11 U 
5.0 U 
$510 
!.4 U 
l2.0 
1.4 U 

1470 J G 
I.0 UL C 
2690 

'60 
1.10 UJ C 
3.8 U 
I040 

2.2 U 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

Page i 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
ClC, I-, I,, ID, IPATE AC. 

1 lGW660003 
07/14/99 
CSGI 50234011 
NORMAL 
0.0 % 
UGlL 

07/l 4199 
~ C9Gl50234011 

NORMAL 
0.0% 
UGIL 

11 GW680003 11 GW680003-F 
07/I 4199 07114199 
C9Gl50234010 CQGI 50234010 
NORMAL NORMAL 
0.0% 0.0 % 
UGlL UGlL 

ALUMINUM 15700 J F 29.4 U 57100 J F 29.4 U 
ANTIMONY 1.7 UL D 1.7 UL D 1.7 UL D 1.7 UL D 
ARSENIC 2.4 1.4 9.0 1.1 U 

, 
BARIUM 138 14.7 204 6.2 I 
BERYLLIUM 1.7 0.11 B A 4.1 0.11 U I 
CADMll IM 3.0 U 3.0 U 3.0 U 3.0 U 
-. .- ._..-... -. .- ._..-... I I 
CALCIUM CALCIUM 6960 6960 4510 4510 2490 2490 1070 1070 
CHROMIUM CHROMIUM 91.4 91.4 J J G G 2.4 2.4 U U 80.8 80.8 J J G G 2.4 2.4 U U 
COBALT COBALT 34.3 34.3 10.7 10.7 42.0 42.0 3.8 3.8 U U 
COPPER COPPER 47.5 47.5 1.8 1.8 B B A A 185 185 1.4 1.4 U U 
CYANIDE CYANIDE 1.4 1.4 U U 1.4 1.4 U U 
lPnN lPnN 49800 49800 J J G G 1280 1280 J J G G 99900 99900 J J G G 10.2 10.2 J J G G 

MI 

-- .- 

MAGNESIUM 9290 2760 9490 
M4NGANESE 797 514 980 
. ..ERCURY 0.10 UJ c 0.10 UJ C 0.18 J C 
NICKEL 92.9 29.6 60.6 
DtTl-ASS,, IM 9290 3100 6990 I”.., 1 I I I 

2.7 U 2.7 U 2.7 U .e---...., M 
SILVER 2.4 2.2 U 2.2 U 
SODIUM 8040 6440 3890 
THALLIUM 7.7 B A 6.0 B A 8.9 B A 
VANADIUM 21.6 2.4 U 115 
ZINC 103 10.7 B A 188 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

Page 8 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE,OF: 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 

CYANIDE 
IRON 
LEAD 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 

VANADIUM 
ZINC 

1 iGW690003 11 GW690003-F 11 GW720003 11 GW720003-F 
07/l 3/99 07/I 3199 07/I 5/99 07/l 5199 
C9Gl40153002 C9G140153002 C9G160174003 CQG160174003 
NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 
UGlL UGlL UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

44800 J F 194 J F 1760 J‘ F 32.1 J F 
3.4 UL D 1.7 UL D 3.7 UL D 1.7 UL D 
14.1 1.1 U 1.5 1.1 U 
754 311 74.7 66.1 
13.2 0.94 B A 0.57 B A 0.17 B A 
4.1 J FK 3.7 J F 3.0 U 3.0 U 
26300 21700 10400 9840 
146 2.4 U 6.6 2.4 U 
116 3.8 U 30.2 13.7 
119 5.3 B A 33.0 5.5 0 A 
1.5 B A 1.4 U 
158000 J G 9.2 U 1890 J G 20.6 J G 
47.4 1.0 UL c 1.7 L c 1.0 UL C 
25800 19500 8810 7170 
3720 370 150 50.8 
1.7 0.10 UJ c 0.12 J c 0.10 UJ C 
155 L K 45.2 16.7 8.8 U 
6630 3080 2040 1790 
5.4 U 2.7 U 2.7 U 2.7 U 
3.7 2.2 U 2.2 U 2.2 U 
48200 49000 5010 4280 
13.2 B A 5.2 0 A 6.4 B A 4.2 0 A 
136 2.4 U 2.5 2.4 U 
301 58.1 40.5 16.3 B A 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO60 

SAMPLE NUMBER: 
SAMPLE DATE: I 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW860003 
07/l 4199 
CQGI 50234007 
NORMAL 
0.0 % 
UG/L 

1 lGW860003-F 
07/i 4/99 
CQGI 50234007 
NORMAL 
0.0 %. 
UGIL 

II 

100.0 % 
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I I 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
ALUMINUM 9370 J F 29.4 U 

ANTIMONY 1.7 UL D f.7 UL / D. 

ARSENIC 1.2 1.1 U I 

I BERYLLIUM 0.95 0.11 u 

CADMIUM 3.0 U 3.0 U 

CALCIUM 11000 10200 
CHROMIUM 15.2 2.4 U 

COBALT 62.3 48.6 
COPPER 36.2 1.4 U 

IRON 42600 J G 18200 J G 

LEAD 2.0 L c 1.0 UL C 

MAGNESIUM 11600 7280 

MANGANESE 10900 10300 
MERCURY 0.10 UJ c 0.10 UJ C 

NICKEL 44.9 20.9 
POTASSIUM 7540 2270 
SELENIUM 5.4 U 2.7 U 
SILVER 2.2 U 2.2 U 

SODIUM 20400 19000 
THALLIUM 10.2 B A 8.4 B A 

VANADIUM 16.8 2.4 U 
7lNC 77.2 15.2 B A 
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DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, DISSOLVED TAL METALS 
AND CYANIDE 
CT0 296 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO61 

11 GWI 07-00-03 11 GW22-00-03 11 GW22-99-03 
11 GW23-00-03 11 GW23-00-03-F 11 GW25-00-03 
11 GW26-00-03 11 GW26-00-03-F 11 GW26-99-03 
11 GW26-99-03-F 11 GW27-00-03 11 GW28-00-03 
11 GW63-00-03 11 GW63-00-03-F 11 GW65-00-03 
11 GW67-00-03 11 GW71-00-03 11 GW71-99-03 
11 GW73-00-03 11 GW73-00-03-F 11 GW84-00-03 
11 GW84-00-03-F 11 GW85-00-03 11 GW85-00-03-F 
11 GW88-00-03 BGWI 01-00-03 BGWI 01-00-03-F 
BGW40-00-03 BGW40-00-03-F 

Overview 

The sample set for SDG WO069, NSWC White Oak, consists of twenty-nine (29) aqueous 
environmental samples. 

All samples, with exception to those designated “ -F”, were analyzed for target analyte list (TAL) 
metals and cyanide. The samples designated with ‘I- F” were analyzed for dissolved .target 
analyte list (TAL) metals. The samples were collected by Tetra Tech NUS on July 15, 16, 19, and 
20, 1999 and analyzed by Quanterra Laboratories under Naval Facilities Engineering Service 
Center (NFESC) Navy Installation Restoration Laboratory Quality Assurance Guide (February 
1996). Metals and cyanide analyses were conducted using EPA method ILM03.0/4.0. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor AA. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, laboratory duplicate results, field duplicate results, laboratory control 
sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

Areas of concern with respect to data quality are listed below. 
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l None. 

Minor Problems 

Calibration Data 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) bracketing 
samples for nickel and selenium were greater than the 110% quality control limits. Positive 
results less than 2 times the CRDL value reported for nickel and selenium were qualified as 
biased high, “K”, as a result of calibration noncompliances. 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) bracketing 
samples for cadmium and lead were less than the 90% quality control limits. Positive results 
less than 2 times the CRDL value reported for cadmium and lead were qualified as biased 
low, “L” and nondetect results for cadmium and lead were qualified as biased low, “UL”, as a 
result of calibration noncompliances. 

Blank Analvsis 

. The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analyte 
Antimony 
Barium 
Beryllium 
Mercury 
Magnesium 
Sodium (‘r 
Thallium 
Zinc (‘I 

Maximum 
Concentration 
1.9 pgJL 
0.5 pgJL 
0.5 pg/L 
0.2 fig/L 
21.6 pg/L 
53.97 pglL 
4.4 I.IgIL 
4.12 pg/L 

Action 
Level (aqueous) 
9.5 pg/L 
2.5 pg/L 
2.5 PglL 
1.0 pgIL 
108 ug/L 
269.85 ug/L 
22 f.lglL 
20.6 ugIL 

(I) Maximum concentration present in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results less than the action level for beryllium, mercury, thallium and zinc were 
qualified, “B”, as a result of blank contamination. No validation action was 
required for the remaining analytes since either-the results were greater than the 
action level or were previously qualified nondetects, “U”, by the laboratory. 
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Field Duplicate Analvsis 

l Field duplicate imprecision greater than the 30% relative percent difference (RPD) was noted 
for aluminum, iron and sodium. Positive results for aluminum, iron and sodium have been 
qualified as estimated, “J”, for field duplicate imprecision. 

ICP Interference Check Sample 

. The interfering analytes aluminum and iron were present in sample 1 lGW63-00-03 at 
concentrations which were comparable to the levels of aluminum and iron in the Interference 
Check Sample (ICS) solution. Several analytes, namely arsenic, barium, cadmium, cobalt, 
copper, lead, manganese, nickel, thallium vanadium and zinc were present in the ICS solution 
at concentrations which exceeded the Instrument Detection Limits (IDLs). Interferenc:e affects 
exist for arsenic, cadmium, cobalt, lead, nickel, thallium, and vanadium in the affecteal sample. 
The nondetect results reported for cadmium and thallium were qualified as biased low, “UL”, 
and positive results reported for nickel were qualified as biased low, ‘I”. Positive results 
reported for arsenic, cobalt, lead and vanadium were qualified as biased high, “K”. 

. The interfering analytes aluminum and iron were present in sample BGW-4040-03 at 
concentrations which were comparable to the levels of aluminum and iron in the Interference 
Check Sample (ICS) solution. Several analytes, namely arsenic, barium, cadmium, cobalt, 
copper, lead, manganese, nickel, thallium vanadium and zinc were present in the ICS solution 
at concentrations which exceeded the Instrument Detection Limits (IDLs). Interference affects 
exist for arsenic, cadmium, and thallium in the affected sample. The nondetect results 
reported for cadmium and thallium were qualified as biased low, “UL”. Positive results 
reported for arsenic were qualified as biased high, “K”. 

The Form 10 for cyanide was missing. The laboratory was contacted and the information was 
provided. 

The laboratory does a 2501500 ml prep for cyanide. See appendix C for a sample calculation. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method/preparation 
blanks. Cadmium, lead, nickel and selenium were qualified for calibration noncompliances. The 
Interfering analytes aluminum and iron were present in two of the samples. Field duplicate 
imprecision was noted for aluminum, iron and sodium. 

Other Factors Affecting Data Quality: None 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Yoseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Ke& 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

L - Positive result is considered biased low, “L”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 

J - Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 



APPENDIX A 

Qualified Analytical Results 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

W 

X 
Y 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e.; % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedanoe 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesUPCB D% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Oh Solid content is less than 30% 

_ 



CT0298 - NSWC WHITE OAK 
WATER D:4TA 
QUANTERRA 
SDG: WOO61 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GWI 070003 
07/l 6/99 
C9G180103003 
NORMAL 
0.0 % 
UGIL 

RESULT PUAL CODI 
INORGANICS 
ALUMINUM 66.8 J G 

. 
ANTIMONY 1.7 U 

ARSENIC 1.1 U 

BARIUM 37.6 

PE.RYLLIUM 0.24 B A 
“I. 

\DMIUM 3.0 UL C 
m-m- 

__ 4LCIUM 
CHROMIUM 
COBALT 
COPPER 
CydLllnC 

II2 

tiJ&W 

2.4 U 
7.3 
3.4 
1.4 U 

I C)I.IYL I 

. ..ON 22.3 J G 
I rlin 10 UL I C 

- LIZMU I 

L”\GNESIUM 4280 ,“I, 

Ml 4NGANESE 20.7 
. ..ERCURY 0.10 U 

NICKEL 12.7 K C 
“‘ITASSIUM 2380 

-37 II 

MI 

r\ 

SELENIUM L., I 
RII \/FE) 2.2 ; 

I Gi 
.,.-.-.. 
“3DIUM 12400 J 

iALLIUM 5.6 B A 

~NADIUM 2.4 U 
17.0 B A 

-. 
Tt 
WI 

11 GW220003 
07/20/99 
C9G210144005 
NORMAL 
0.0 % 
UG/L 

LESULT QUAL CODE 

131 J G 
1.7 U 
I.0 I 

I 
i4.3 I 
I.30 B A 
3.0 UL C 
1180 
5.2 
,a.4 
3.7 
1.4 U 
307 J G 

I.0 UL C 

1600 

14.2 K C 

2420 

2.7 U 
2.2 U 
24300 J G 

11 GW229903 
07/20/99 
C9G210144004 
NORMAL 
0.0 % 
UGlL 
11 GW220003 

:ESULT QUAL CODE 

143 J G 
.7 U 
1.4 

I 
!7.5 
i.7 
I .4 U 
jl3 J G 
I.0 UL C 

1540 
1030 
1.11 B A 
3.8 U 
2390 

!.7 U 

2.2 u 
24000 J G 
1.8 B A 

2.4 U 

35.0 

Page .I 

11 GW230003 
07/l 9199 
C9G200195000 
NORMAL 
0.0 % 
UGIL 

tESULT PUAL CODE 

1220 J G 

1.7 U 
I.1 U 
39.1 
I.70 B A 
3.0 UL C 

2920 L’ 
5.1 
3.0 U 
5.6 
1.4 U 
2480 J G 
1.6 L C 
1470 
62.4 
0.26 B A 
0.8 U 
1140 
2.7 U 
2.2 U 
5570 J G 
5.2 B A 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO61 

SAMPLE NUMBER: II GW230003-F 
SAMPLE DATE: 07/I 9199 
LABORATORY ID: C9G200195008 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 

1 lGW250003 
07/19/99 
C9G200195006 
NORMAL 
0.0 % 
UGIL 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODf 

INORGANICS 
A’ “‘1INUM 39.9 J G 248 J G 

““NY 1.7 U 1.7 U 
. 11 u 1.1 U 

nL”lYl 

ANTII.,,, 
ARSENIL I I I 
D”wJM 31.6 136.6 

>“I I II IM 0.48 0 I A IO.29 6 A 
_. 
BEI,, tiL,w... I I 
f?AmmI IM 3.0 UL I c 13.0 UL C 
wn .I,.*.-... 

PA, I.,, ‘41 2820 4030 

v. .,.,,...UM 2.4 U 2.4 U 
COBALT 3.8 U 3.8 U 
COPPER 2.8 5.2 
PVdNlllC 1.4 U 
” I rv.I”L I I 4 

Il?ftN 14.9 J G 1406 J G 

- 

,“IC\“I.L. 

MANCAh 

I..-,. 

LEAD 1.0 UL c 1.0 L C 
rr*nNEquM 1310 2650 

9.” .,.w, ..JESE 15.2 218 
“TRCURY 0.10 U 0.10 U 
,.dKEL 0.0 U 0.8 U 
RT\TACCII IM 1190 1310 

~CCCI”I”IYI -.. I 1 I 
SILVER 2.2 U 12.2 U 

9nnit w.4 5470 J G 110700 J G 
“““.“I.. 

TUAI I II IM 4.6 0 A 14.4 B A 
,. “,.--.-... 

VANADIUM 2.4 U (2.5 

12.3 B I A 119.6 B A 

Page 2 

1 lGW260003 11 GW260003-F 
07/l 6199 07/16/99 
C9G180103005 C9G180103005 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE 

823 J G 59.9 J G 
1.7 U 1.7 U 
1.1 U 1.1 U 
82.0 79.9 
0.21 I3 A 0.24 B A 
3.0 UL c 3.0 UL C 
29200 30200 
2.4 U 2.4 U 
9.1 8 
4.2 1.4 U 

1.4 U 
1460 J G 

1.2 L C 

14500 
28.5 
0.10 U 
9.1 K C 

3910 
2.7 U 
2.2 U 
31100 J G 
7.0 B A 

2.4 U 
10.4 B A 

10.6 
0.10 U 

9.2 K C 
,401o 
2.7 U 
2.2 u 

31000 J G 
8.1 0 A 
2.4 U 
12.6 B A 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO61 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW269903 11 GW269903-F 
07116/99 07116199 
C9G180103006 C9G180103006 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 
11 GW260003 11 GW260003-F 

RESULT QUAL CODE RESULT QUAL CODE - 
INORGANICS 
ALUMINUM 772 J G 57.5 J G 
ANTIMONY 1.7 U 1.7 U 
ARSENIC 1.1 U 1.1 
BARIUM 83.1 81.4 I 
RFRVI I II IM 0.20 B A 0.21 B A 
IL. I. Lb.“... 

I 

CADMIUM 3.0 UL c 13.0 UL C 
CALCIUM 29400 130600 
CHROMIUM 2.4 U 2.4 U 
COBALT 9.4 7.3 
COPPER 5.2 1.6 
CYANIDE 1.4 U 
IRON 1410 J G 13.6 J G 
LEAD 1.0 UL c, 1.0 UL C 

IllA~NFCII I,,” 14600 Id $700 
I.#r,“,.L”IYI.. I 
MANCANFSF 27.1 18.5 

NICKEL 12.4 K C 15.2 K C 
POTASSIUM 4240 4090 
SELENIUM 2.7 U 2.7 U 
SILVER 2.2 U 2.2 U 
SODIUM 31500 J G 31500 J G 
THALllUM 4.4 B A 4.9 6 A 
VANAIW IM 2.4 2.4 U _..._.-.-._. 
ZINC 24.7 144.0 

1 lGW270003 
07/16/99 
C9G180103004 
NORMAL 
0.0 % 
UG/L 

Page 3 

1 lGW280003 
07/l 6199 
C9G180103002 
NORMAL 
0.0 % 
UG/L 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO61 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW630003 
07/I 9199 
C9G200195003 
NORMAL 
0.0 % 
UGlL 

INORGANICS 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 

IRON 
LEAD 
MAGNESIUM 

RESULT PUAL CODI 

135000 J G 
8.5 U 
50.2 K K 
1130 
91.1 

15.0 UL CK 
35000 
339 
289 K K 
445 
1.4 U 
1550000 J G 

183 K K 

60800 
^a^^ 

MANGANESE UlJU 

MERCURY 0.73 0 A 

NICKEL 436 L K 

DATACCII IM 40800 
. “,r.““..e.-. 

SELENIUM 28.0 K C 

SILVER 28.9 

snlw IM 57100 J G 
““Y.“... 

THALLIUM 18.5 UL K 

VANADIUM 255 K K 

7lNP 2110 
&II.” 

1 lGW630003-F 
07/l 9199 
C9G200195003 
NORMAL 
0.0 % 
UGlL 

tESULT QUAL CODE 

76.1 J G 
1.7 U 
1.1 U 
91.3 
1.7 0 A 
3.0 UL C 
9870 
2.4 U 
29.3 
1.4 U 

14200 J G 
1.0 UL C 
10400 
2680 
0.10 U 
61.6 K C 

6110 
2.7 U 
2.2 U 
59500 J G 
5.4 B A 
2.4 U 

155 - 

11 GW650003 
07/15/99 
C9Gl60176001 
NORMAL 
0.0 % 
UGlL 

11 GW670003 
07/l 6199 
C9G180103007 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE lESULT QUAL CODE 

15.7 J G i7.4 J G 
.7 U 1.7 U 
.I U I.1 U 
II .o 17.8 

I.72 0 A I.12 B A 
I.0 UL C LO UL C 
1660 1480 

1.7 !.4 U 
!2.9 5.8 U 
i.2 5.0 

.4 U 1.4 U 

1340 .I G 10.6 J G 
.O UL C I.0 UL C 

1170 1560 

ill s5.3 

I.10 U I.10 U 

!2.7 K C 3.8 U 

I880 ‘56 

!.7 U !.7 U 

!.2 u !.2 U 

I920 J G iO70 J G 
i.1 B A s.7 U 

!.4 U !.4 U 

i2.0 13.1 

Page 4 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO61 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW840003 
07/I 5199 
C9G160176002 
NORMAL 
0.0 36 
UGlL 

RESULT QUAL CODI 

INORGANICS 
ALUMINUM 13300 J G 
ANTIMONY 1.7 U 
ARSENIC 1.3 
BARIUM 73.5 
BERYLLIUM 2.7 

CADMIUM 3.0 UL C 
CALCIUM 3870 
CHROMIUM 24.6 

COBALT 7.2 - _-. .-. 
COPPER 
CYANIDE 
IRON 
LEAD 

12.3 
1.4 U 
7090 J G 
13.3 

YAGNESIUM 2660 
.- 

N 

IL. . - -. . 
NIPYE, 27.3 K I C 

IANGANESE 11Y 

IFRCI IRY 0.10 U 

I.IYnLL 1 

DOTASSIUM 2450 

,Fl FNII IM 2.7 U S ---...-... 
CII \,cm 2.2 U I VILVLrt I 

cnn,, 11” 5290 J G 

T 
v 

z 

HALLIUM 3.7 u 

‘ANADIUM 3.8 

INP 48.6 
Il.” 1 

1 lGW840003-F 
07/I 5/99 
C9G180176002 
NORMAL 
0.0 % 
UGlL 

:ESULT QUAL CODE 

02 J G 
.7 U 
.I U 
3.2 
1.24 0 A 
‘.O UL C 
i820 
.4 U 

..9 
8.8 

17 J G 
.O UL C 
620 

‘2.6 
I.10 U 
8.8 U 
620 
.7 U 
.2 U 

560 J G 
.5 0 A 
.4 U 

8.5 0 A 

11 GW850003 
07/20/99 
C9G210144002 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

1250 J G 
I .7 U 
1.1 U 
30.8 
1.2 0 A 
I.0 UL C 
5170 
14.2 
14.0 
14.9 
1.4 U 
3890 J G 
5.4 L C 

1510 
!51 
I.10 U 
!I.0 K C 

i260 
!.7 U 
!.2 U 

12300 J G 

i.1 0 A 

LO 
16.4 

11 GW850003-F 
07/20/99 
C9G210144002 
NORMAL 
0.0 % 
UGIL 

?ESULT QUAL CODE 

* 
50.3 I 

2.4 I 

16.8 J G 
1.0 UL C 
3800 
31.5 
1.10 U 
3.9 K C 
2480 
2.7 U 
!.2 U 

12100 J G 
3.4 0 A 
!.4 
23.7 
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WATER DATA 
QUANTERRA 
SDG: WOO61 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW880003 
07/l 9199 
C9G200195002 . 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODI 
INORGANICS 
ALUMINUM 199 J G 
ANTIMONY 1.7 U 
ARSENIC 1.1 U 
BARIUM 28.7 

BERYLLIUM 0.18 B A 

CADMIUM 3.0 UL C 
CALCIUM 3300 
CHROMIUM 2.4 U 
COBALT 3.8 U 
COPPER 3.8 
CYANIDE 1.4 U 

IRON 468 J G 

I FAIY 1.0 UL C -- .- 
MAGNESIUM 2160 
MANGANESE 66.3 
MERCURY 0.10 U 
NICKEL 8.8 U 
POTASSIUM 1190 
SELENIUM 2.7 U 
SILVFR 2.2 U 

BGWl 010003 BGWl 010003-F 
07/l 9199 07/19/99 
CSG200195007 C9G200195007 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

!fSULT QUAL CODE 

183 J G 
.7 U 

.l U 
19.3 
I.29 B A 
1.0 UL C 
1510 
i.8 
!0.8 
i.8 
.4 U 

510 J G 
.6 L C 
1770 
09 
b.10 U 

6.1 K C 

!340 
!.7 U 

!.2 U 

!6600 J G 

I.7 B A 
i.0 
17.6 

IESULT QUAL CODE 

36.3 J G 
I.7 U 
1.1 U 
36 
1.27 B A 
3.0 UL C 
$410 
2.4 U 
21.7 
2.4 

16.0 J G 
1.0 UL C 
$910 
38.8 
1.10 U 
11.9 K C 
2150 
2.7 U 
2.2 U 
28100 J G 
3.7 U 
2.4 U 

30.1 

BGW400003 
07/20/99 
C9G210144003 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

119000 J G 
I.5 U 
17.2 K K 
154 
14.5 
I.0 UL CK 
3740 
177. 

‘5.8 
17900 
3340 
I.10 U 
!07 
39100 
13.5 U 

I.9 
‘710 J G 
18.5 UL K 
!68 
180 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO61 

BGW400003-F 
07/20/99 II II 
C9G210144003 
NORMAL 
0.0 % 100.0 % 100.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: _ 
LABORATORY ID: 
CIC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
ALUMINUM 46.4 J G I I 
ANTIMONY 1.7 U I I I I I 

Page 8 

BARIUM 35.8 

BERYLLIUM 0.48 B A 

CADMIUM 3.0 UL C 

CALCIUM 4650 

CHROMIUM 2.4 U 

COBALT 3.8 U 

COPPER 2.0 

IRON 9.4 J G 

LFAIY 1.0 UL C -- .- 
MAGNESIUM 2840 

MANGANESE 63.4 

MFRCURY 0.10 U 

THALLIUM 5.6 B A 

VANADIUM 2.4 U 

ZINC 19.0 B A 
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