
RESUL TS OF ANAL YSIS OF 
TWO WATER SAMPLES 

COLLECTED AT WILLOW GROVE 
ON 25 AND 26 APRIL 1989 

Prepared for: 

Northern Division 
Naval Facilities Enginering Command 

Prepared by: 

EA Laboratories 

( NOOI58.AR.000020 i 
NAS WILLOW GROVE I 

l ____ ._~92Q·3a___ ) 

EA Laboratories 

June 1989 
Rept. #890281 



l. 

2. 

3. 

TABLE OF CONTENTS 

WILLOW GROVE 

NARRATIVE 

CHAIN OF CUSTODY 

VOLATILES DATA 

A. Q.C. Summary 

l. Surrogate Percent Recovery (Form II) 
2. Matrix Spike/Matrix Spike Duplicate (Form III) 
3. Method Blank Summary (Form IV) 
4. BFB (Form V) 

B. Sample Data 
"t-

l. Data for Sample Source Water NELW-1 & 2 
2. Data for Sample Source Water NEL W-3 
3. Data for Trip Blank (4/25/89) 

C. Standards Data 

l. Initial Five Point Calibration (Form VI) 
2. Continuing Calibration Check (Form VII) 
3. Internal Standard Area Summary (Form VIII) 

D. Raw QC Data 

l. Method blank 
2. Matrix Spike Data 
3. Matrix Spike Duplicate Data 

E. Quality Assurance Summary 

1000 

2000 

3000 

3001 

3002 
3003 
3004 
3005 

3007 

3008 
3014 
3019 

3022 

3023 
3024 
3025 

3026 

3027 
3033 
3036 

3039 



1. NARRATIVE 
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NARRATIVE 

On 25 and 26 April 1989, EA Engineering, Science, and Technology, Inc. personnel 

collected two water samples at Willow Grove. The samples and one trip blank were 

taken to EA Laboratories in Sparks, Maryland for analysis. Upon receipt at the 

laboratory the samples were inspected, compared with the chain-of-custody record, 

logged, assigned laboratory accession numbers and distributed for the determination of 

volatile organic compounds. 

Results are summarized in the appended data package. 

In accepting analytical work, EA Laboratories, a division of EA Engineering, Science, and 

Technology, Inc., warrants the test results to be of precision normal for the sample type 

and methodology employed for each sample as submitted. The methods indicated were 

employed as stated to the extent permitted by sample and/or matrix limitation, if any. 

EA disclaims any other warranties, express or implied, including warranty of fitness for a 

particular purpose and warranty of merchantability. Also, EA accepts no legal 

responsibility for the purpose for which the client t1;ses test results. EA cannot accept any 

terms and conditions or purchase orders; work orders, or requests, and any analytical 

work performed by EA must be governed by the terms and conditions set forth herein. 

( 
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2. CHAIN OF CUSTODY 



, 
of o.t V . '."m"'" fo, An.'V'i, ~ EA L.bo"!mi,, 
1 Cham f Custody Record 15 LtC' I ove on Irc e , A 5o"k,. MO 21152 

Company Name Project Manager or Contact'UP 301-771-4950 

lEA £Ntrt/lecn'htr Cia'tc..i 1-104 ;' 1< ~ Special QA Pro t~cols (Circle) . 

Project No. Project Name ~ ~ EPA-CLP TIER I (NJ) OTHER (SPECIFY) 

/()3g;. ".3 tv,1/~ ~olle ~ USATHAMA TIER II (NJ) NA'7 level c 
.c Q. .. • '0 ~ EA Labs . ~ & Sample Identification c:i ,..., Accession 

Date Time t!l U (1.0. and Matrix) Z > Number Remarks 

'" 

~Wi" IS-SO X ,.5olll"ce w"..~~~~:~) Z ~ ~6 
~j" /DDT)( 5o'lrc,c 1"UA-7c;fPvEbJ·~) 2 '" 002f..o 
r./14,,/ss-s- X r~Ofl 4/"'~~ I. X OOZ 1 -

... 

~~ , ..... 

:. 

Sam~; by: (Sign~~) Title: Date/Time Relinquished by: (Signature) Date/Time Received by: (Signature) 

~~~ n#-; C~~}r$ ~'/hlr7t~ I 
I R.~nqUi'h'd by, ISign"u,,) o.tol(m. R"i."" by, ISign"",.) R.linqui,h.d by' ISign"u,,) ~N1i~;D R~~~;;::' 

I ~ ~~J § S.mpl, Shippod by' ICi,,") Ai, Bill Nulnb", 
Sample Custody Notes: d -"~ ~ .V-

I . I J ~ Puro. UPS 

., Other (Specify) 
, 

__ t 

E A 0396 6/3/88 White - EA Sample Custody Yellow - EA Lab ManaQer Pink - Pro;prt M"n'l,"'r 
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2A 
WATER VOLATILE SURROGATE RECOVERY 

Lab Name: EAENG Contract: 68-01-7436 

Lab Cod : EAENG Case No.: WILLOW SAS No.: SDG No.: NF6SS 

pag 1 of 1 

EPA 1 Sl 1 S2 S3 OTHER TOT: 1 1 

SAMPLE NO. : ( TOL ). : ( BFB ). (DCE ). OUT: 
~~---.=._=._I======:====== =--==- ====== 

___ I 

---I 

1 NFFW5 101 99 110 0 
2 VBLK2 105 103 106 0 
3 NFFW2 106 102 104 0 
4 TRIP BL 108 108 112 0 
5, NFFW6 99 96 105 0 
6: RINSE BL '107 95 108 0 
7: TRIP BL 102 97 102 0 
9: NFFW7 101 99 106 0 
9: NFFW7MS 1 101 96 99 0 

10 NFFW7MSD 99 95 102 0 
11 VBLK3 99 101 101 0 
~2 NELW1+2 97 99 1 110 1 0 1 1 

'--""13 NELW1MS 96 91 
, 112 1 0 'I , 

1/14 NELW1MSD 101 98 1 111 1 0 1 1 

As J:-4ELW3 102 103 1 104 1 0 1 I 
16 TRIP BL 106 '109 1 111 1 0 1 , 
17 1 1 , 1_-

19 , 1 1 
1 ' __ I 

19' I 1 
1 

__ I 

20 1 1 , _I 

21 I 1 , __ I 

22 1 1 , __ I 

23 
, , 
1 

__ I 

24 1 1 
·1 

__ I 

25 1 1 
1 

1 __ 1 

26 1 1 1 
1 

1 __ 1 

27 , 1 1 , 1 __ 1 

28 , 1 1 
1 

1 __ 1 

29 1 , 1 
1 

' __ I 

30 1 1 1 
1 

1 __ 1 

Sl (TOL) = Toluene-d8 
S2 (BFB) = Bromofluorobenzene 

QC LIMITS 
(98-110 ) 
(96-115 ) 
(76-114 ) S3 (DCE) = l,2-Dichloroethane-d4 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II VOA-l 1/87 R v. 
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3A 
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Nam EAENG Contract: 68-01-7436 

Lab Cod EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix Spike - EPA Sample No.: NELW1+2 

'SPIKE : SAMPLE: MS : MS : QC 
ADDED : CONCENTRATION: CONCENTRATION: % :LIMITS 

: COMPOUND (UG/L ): (UG/L) : (UG/L) : REC t*: REC. 
:======================== =========:=============1=============1======1====== 

, 

1,1-Dichloroethene___ 50. : 0.: 64.: 129 : 61-145 
Tr ichloroethene 50. : 0.: 53.: 107 : 71-120 
B nzene 
Toluene 
Chlorobenzene 

50. : 0.: 53.: 105 : 76-127 
50. I 0.: 55. 109 176-125 
50. I 0.: 53. 107: 75-130 , , 

---------------------------- -----------, ,-------------- ------- -------

, 
SPIKE MSD MSD , , 
ADDED CONCENTRATION " " QC LIMITS , 

COMPOUND , ( UG/L ) ( UG/L ) REC t* RPD t* RPD REC. , 

, , , , , , 
,------------------------,--------- ------------- ====== ====== ====== ------, ,------------------------,--------- ------------- ------, , 1,1-Dichloroethene 50. 63. 125 3 14 61-145: I 
I Trichloroethene 50. 55. 111 4 14 71-120: , , 

Benzene 50. 53. 106 1 11 76-127: , , Toluen 50. 56. 111 2 13 76-125: , , Chlorob nzene 50. 56. 113 6 13 75-130: I 
I , 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 5 outside limits 
Spike Recovery: 0 out of 10 outside limits 

COMMENTS: 

FORM III VOA-l 1/87 Rev. 
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4A 
VOLATILE METHOD BLANK SUMMARY 

Lab Name: EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Lab File.ID: EF450 Lab Sample 10: t-"IS"n;,ol) ;3.L.1'-N1< 

Date Analyzed: 5/ 1/89 Time Analyzed: 9:27 . 

Matrix: (soil/water) WATER Level:(low/med) LOW 

Instrument 10: 7002E5 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

: EPA LAB LAB TIME 
: SAMPLE NO. t SAMPLE 10 I FILE 10 ANALYZED t 

:============l==============:==============:==========: 
1: NELW1+2 : E.~~ zozs 
2: NELW1MS : E::A;t 20Z.SPl~ 
3: NELW1MSD : E.A-1i:2.02.5/11SD 
4: NELW3 : ~ A #" 20z..Co 
5: TRIP BL : G. A .. 2.02""7 6: ______________ : ________________ _ 
7 : . : ________________ _ 8: : ___________ _ 
9: : _____________ _ 

10 : : ____________ _ 
11 : : __________ ~ __ _ 
12: ____________ ___ 
13 : ___________ ___ 

14: --------------15 : __________ ___ 
16: __________ ___ 
17: ___________ ___ 
18: ___________ ___ 
19: ___________ ___ 

20: --------------21: ___________ ___ 

22: -------------23: ___________ ___ 
24: ___________ __ 
25: ___________ ___ 
26: ___________ _ 
27: ____________ ___ 
28: ------------29: ___________ ___ 
30: ___________ _ 

EF451 
EF452 
EF453 
EF454 
EF455 

I 
t 
I 
t 
I 
t 
I 
t 
I 

10:28 
'11:14 
11:59 
12:45 
13:31 

--------------:-----~---------------:----------
---------------:~.-------------------------:-----------------------:------------------------:----------------------:-----------
----------------:------------------------:---------------------:----------------------:------------------------,-----------

pag 1 of 1 
FORM IV VOA 

3 

1/87 Rev. 
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SA 
VOLATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE <BFB) 

Lab Name: EAENG Contract: 68-01-7436 

Lab Cod EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Lab Fil 10: EF374 BFB Injection Date: 4/21/89 

Instrument IO.: 7002E5 BFB Injection Time: 12:30 

Matrix:< oil/water) WATER Level:(low/med): LOW Column:(pack/cap) PACK 

: % RELATIVE 
t m/: ION ABUNDANCE CRITERIA t ABUNDANCE t 

:=====:======================z==============================t==============: 
50 : 15.0 - 40.0% of mass 95 : 23.3 : 
75 : 30.0 - 60.0% of mass 95 ~ 53.2 : 
95 : Base peak, 100% relative abundance :100.0: 
96 : 5.0 - 9.0% of mass 95 ! 7.7 : 

173 : Less than 2.0% of mass 174 : .0_< .0)1: 
174 : Greater than 50.0% of mass 95 : 82.2 : 
175 5.0 - 9.0% of mass 1:74 : 6.9_< 8.4)1: 
176 Greater than 9S.0%, but less than 101.0% of mass 174: 81.8_< 99.4)1: 
177 5.0 - 9,,0% of mass 176 : 6.1_< 7.5)2: 

I 
__________ ~~ __ ~----------~--------------__ ----------~--~ _____ L __ ----~----__ __ 

1-Value is % mass 174 2-Value is % mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA LAB LAB I DATE TIME , 
SAMPLE NO. SAMPLE ID FILE ID t ANALYZED ANALYZED t 

:============:==============:==============:==========:==========: 
1 : VSTD20 loPP6 EF375 4/21/89 I 13:42 I 

2: VSTDSO SOpp~ 
, 

EF376 I 4/21/89 I 14:27 I ., , 
3: VSTD100 IOOPPS I EF377 I 4/21/89 I 15:13 t I t 4: VSTD150 )$"0 PP8 I EF378 , 4/21/89 , lS:58 , , , , I 

5: VSTD200 U)oPPB I EF379 I 4/21/89 , 16:43 I 
t , , , 

6: I I , I 
j I I I 

7: I I t I 
I I t I 

8: t I , I 
I J I 

9: I I I 
t I I 

10: 
, I I 
J I I 

11: I I I 
I I I 

12: I I I 
I I I 

13: t I I 
I I I 

14: I I I 
t I. I I 

15: I I I I 
t I I I 

16: I t I I 
I I I I 

17 t I t t , I I , 
18 I I I I 

I I I I 

19 I I I I 
I , I , 

20 I I I I 
I t t I 

21 I I I I , , I , 
22 I I I I 

l L t I 

pag 1 of 1 3 005 
FORM V VOA 1/87 R v. 



SA 
VOLATILE ORGANIC GC/MS_TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Lab Name: EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6SS 

Lab File ID: EF448 BFB Injection Date: 5/ 1/89 

Instrument ID.: 7002E5 BFB Injection Time: 7:03 

Matrix:'(soil/water) WATER Level:(low/med): LOW Column:(pack/cap) PACK 

: % RELATIVE 
: m/e I ION ABUNDANCE CRITERIA I ABUNDANCE 
:=====:=====================================================:==============: 
: 50: 15.0 - 40.0% of mass 95 ' : 22.3 : 
: 75: 30.0 - 60.0% of mass 95 : 52.6 ________ __ 

95 Base peak, 100% relative abundance :100.0 ________ __ 
96 5 .0 - 9.0% of mass 95 6 .9 : 

173 Less than 2.0% of mass 174 .0_< .0)1: 
174 Greater than 50.0% of mass 95 : 77.3~------~: 
175 5.0 - 9.0% of mass 174 : 6.7_< 8.7)1: 
176 Greater than 95.0%, but less than 101.0% of mass 174: 75.1_< 97.1)1: 
177 5.0 - 9.0% of mass 176 5.1_( 6.8)2: 

i-Value is % mass 174 2-Value is % mass 176 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA LAB LAB DATE: TIME 
SAMPLE NO. I SAMPLE ID • FILE ID I ANALYZED: ANALYZED 

============:==============:==============:==========:==========: 
1 VSTD50 So 'PPB EF449 5/ 1/89 8:09 
2 VBLK3 H E"THOD 9L.At.lK EF450 5/ 1/89 9:27 
3 NELW1+2 EA+= 202.5 EF451 5/ 1/89 10:28 
4 NELW1MS E 1'\ it< Z. 0 '2.5" PI, EF452 5/ 1/89 11:14 
5 NELW1MSD E A ~ 20'2.5' /II)!) EF453 5/ 1/89 11:59 
6 NELW3 £ II P:< 2. 02(, EF454 5/ 1/89 12:45 
7 TRIP BL e A ~ 2.0"Z. -, EF455 5/ 1/89 13:31 
8 
9. 

10: I 
I 

11: I 

• 
12: • • 
13: • • 
14: I 

I 

15 • • 
16 I 

I 

17 • I 

18 • • 
19 • I 

~£ 
I 

I 
I 

22: I 
I 

page 1 of 1 3 "006 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

NELW1+2 
Lab Nam : EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 100. 

Lab Sample ID: £A It- 202.6 

Lab File IO: EF451 

Date Received: 4/27/89 

Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3-------Chloromethane : 
74-83-9-------Bromomethane ____________________ : 
75-01-4-------Vinyl Chloride : 
7S-00-3-------Chloroethane : 
75-09-2---"----Methy lene Chlor ide : 
67-64-1-------Acetone : 
75-15-0-------Carbon Disulfide : 
7S-35-4--~----1,1-0ichloroethene : 
75-34-3-------1,1-Dichloroethane : 

540-59-0-------1,2-0ichloroethene (total) __ : 
67-66-3-------Chloroform __________ _ 

107-06-2-------1,2-0ichloroethane ________ _ 
78-93-3-------2-Butanone __________ _ 
71-SS-6-------1,1,1-Trichloroethane : 
S6-23-S-------Carbon Tetrachloride : 

108-0S-4-------Vinyl Acetate : 
7S-27-4-------Bromodichloromethane : 

I 78-87-S-------1,2-0ichloropropane : 
:10061-01-S-------cis-l,3-0ichloropropene ____ : 

79-01-6-------Trichloroethene : 
124-48-1-------Dibromochloromethane : 
79-00-S-~-----1,1,2-Trichloroethane ': 

I 71-43-2-------Benzene : 
:10061-02-6-------trans-l,3-0ichloropropene __ I 

75-25-2-------Bromoform : 
108-10-1-------4-Methyl-2-Pentanone : 
S91-78-6-------2-Hexanone : 
127-18-4-------Tetrachloroethene : 
79-34-S-------1,1,2,2-Tetrachloroethane __ : 

108-88-3-------Toluene : 
108-90-7-------Chlorobenzene : 
100-41-4-------Ethylbenzene _______________ : 
100-42-S-------Styren : 

1330-20-7-------Xylene (total) : 

10. 
10. 
10. 
10. 
5. 

,10. 
5. 
S. 
5. 
S. 
5. 
5. 

10. 
S. 
S. 

10. 
1 . 
S. 
s. 
S. 
4. 
S. 
5. 
5. 
7. 

10. 
10. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 

I 
1 

:u 
lU :U :U 
:U :U 
:U :U 
:U :U 
:U 
lU 
:U :U 
:U :U 
: J :U 
:U :U 
: J :U 
:U 
lU 
I 
I :U 
:U 
:U 
:U :U 
:U :U :U :U 
I 

Q 

I 
I 
I 
I 
I 
I 
I 
l' 
I 
I 
I 
I 
I 
I 
I 
I 

----IT OOB 

FORM I VOA 1/87 Rev. 



TOTAL ION CHROMATOGRAM 
File ?EF451 35.13-2613.13 amu. ~ILLO~ GROVE 

TIC 
200 4ee 6ee 

! , , , I, " f t , , , I , , , , I , f , , , , I! , 

281313 

241313 LIl 

" 
'" 

I 
U c: C ... .. ... .. .. 2000 c: c: c: .. .E a .0 

..c: <to g <c e 11 ~ c>-'l 
E I ~ I.e 
~ II) '5 uO 

16ee c 0 c 0 0 I u :c .c. 
~ '" u - ;2 0- 0) 

E 2 
2 0 

121313 :c CD <> 
is 
I 

"'!. 

81313 

41313 

--L.J , I I 0 I 0 I 
12 16 

NELW 1+2,EA#2e25,70 

81313 
" , , , I , ! , 

.. 
c: 

~ .. 
.A 

~ 
0 
.3 
'0 
E e 
tC 

f\G;;~ 
0 I 0 I 0 I 0 I 0 I 
32 36 413 

Data File: >EF4S1::02 Quant Output File: AEF4S1: :QT 
Name: WILLOW GROVE 
Mise: NELW 1+2,EAt202S,7002ES,WATER,S.OML 

Id File: EVOA: :80 
Title: CLP protocol-Spt calibration, 7002ES 
Last Calibration: 890S01 09:24 

Operator 10: 
Quant Time: 
Injected at: 

CARL 
890S01 11:09 
890S01 10:28 

3 009 



QUANT REPORT 

Operator ID: CARL Quant Rev: 6 Quant Time: 
Injected at: Output File: ~EF451::QT 

Data Fil: >EF451::D2 Dilution Factor: 
Name: WILLOW GROVE 
Misc: NELW 1+2.EA#2025,7002E5,WATER,5.0ML 

ID File: EVOA::BD 
Title: CLP protocol-5pt calibration, 7002E~ 
Last Calibration: 890501 09:24 

Compound R.T. Q ion Area 

890501 11:09 
890501 10:28 

1.00000 

Conc Units 
------------------------------ ----- ----- -------- -------- -------

1 ) *Bromochloromethane 8.65 128.0 14225 50.00 UG/L 
13 ) 1,2-Dichloroethane-d4 11.21 65.0 36053 55.16 UG/L 
15 ) *1,4-Difluorobenzene 18.54 114.0 53786 50.00 UG/L 
20 ) Bromodichloromethane 13.46 83.0 1111 1.13 UG/L 
24 ) Dibromochloromethane 16.21 129.0 3921 3.94 UG/L 
28 ) Bromoform 18.85 173.0 6488 6.77 UG/L 
29 ) *Chlorobenzene-d5 23.42 117.0 50155 50.00 UG/L 
35 ) Toluene-d8 22.18 98.0 51735 48.60 UG/L 
40 ) Bromofluorobenzene 27.76 95.0 52409 49.64 UG/L 

* Compound is ISTD 

3 010 

q 

92 
82 
89 
76 
96 
99 
95 
98 
91 



REFERENCE ST~NO~RO SPECTRUM 
File )E0786 
8pk I=Ib 12~21 

Bromodichloromethane 
SUB 
83 

881010 11:21 Scan 312 
13.45 min. 

'···:l~(,~r~7~1 rl~~~rT~~rT~~rT~"~~8~5~~~~~~~~~~~'~llr!~~[:·" 
49 

SRMPLE SPECTRUM cBRCKGROUND 
File >EF451 WILLOW GROVE 
Bpk Rb 145 

SlIBTRRCTED) 
NELW 1+2,ER#2925,7ge2E5,W Scan 311 
SUB 13.46 min. 
83 

'"j~.r"T'""T"""i""1 1 1 """'-'-'1" 1rT""T""'T1 1 I-r-T'"TI 1 I""T""T""TI"'T""T""'T"" ~-r'T'-rJ(T"T'"'T"" 'T'"T'"'r"1 II 1"""""""" i l"""T""'T""Ti 1 i-r-T""Ti i i"'T""T"T'1 1 ''''''''''''''''' r" 
49 613 813 lea 1213 

SRMPLE SPECTRUM (UNRLTERED) 
File >EF451 WILLOU GROVE 
8pk Rb 145 

1 ' 

NELW 

83 

" 

i , , I 
813 

1+2,ER*2a25,7002E5,W Sca.n 311 
13.46 r~ in. 

['"' 85 

-" I ' , 1 • I ' , , 1 , Ii' I' , , 'I e 
11313 1213 

Data File: >EF4?1: :02 Quant Output File: AEF4?1: :QT 
Name: WILLOW GROUE 
Misc: NELW 1+2,EAI202?,7002E?,WATER,?OML 
IJuant Time: 890?0111:09 Quant 10 File: EUOA: :80 
Injected at: 890?Ol 10:28 Last Calibration: 890?Ol 09:24 

Compound No: 20 
Compound Name: Bromodichloromethane 
Scan Number: 311 
Retentl0n Time: 13.46 min. 
Quant Ion: 83.0 
Area: 1111 
Concentration: 1.13 UG/L 
q-value: 76 

3 011 



,,.,. . : 

REfERENCE ST~NO~RO SPECTRUM 
file "BIGOB 
BpI; ~b 9999 

1000] 
48 

"'-, 
• II. 
iii I 

413 

Methane, dibromochloro- (8CI9CI) 
FLT 

129 ,-

1 .. 1 
I I • I • I • I ' I • I • I iii I i 

613 e0 lel0 120 140 

160 173 
I ..!. 

iii iiI i 

160 180 

SRMPLE SPECTRUM (BRCKGROUND SUBTRRCTED) 

Scan 124481 
0.00 min. 

{

100 

20· 

,(,. 0 
, iii 
200 

File >Ef451 WILLOW GROVE NELW 1+2,ER#2025,70e2E5,W Scan 382 
8pk Rb 377 SUB 16.21 min. 

129 

4·:l,r~~~~~III~i~i-ri ~~--~9i~l~i~~~~~-ri ~i~i-r~i~i~,I~[~~i~i1~~_lri ~i-ri ~i-ri ~i~irTi~i-r'[:·· 
40 613 80 1130 120 140 160 180 200 

SRMPLE SPECTRUM (UNRLTERED) 
FIle >EF451 WILLOW GROVE 
8pk Rb 377 

NELW 1+2,ER#2025,7002E5,W Scan 382 
16.21 min. 

129 

40] 48 7!.._ ,..~1 11~1 r
1ee 

,"IIi II t 
~. ~J~"J-T'~J~'-'~'~i~'~~'~J~' '-~'~J-T~i~'~J~'~J~' ~i-r''-~'~J-T'-r~'-'J~'-ri 13 

40 613 80 1130 120 140 160 180 ee0 

Data File: >EF4?1::D2 Quant Output File: AEF4?1::QT 
Name: WILLOW GROVE 
Misc: NELW 1+2,EAI202?,7002E?,WATER,?OML 
Quant Time: 890?01 11:09 Quant 10 File: EVOA: :80 
Injected at: 890?01 10:28 Last Calibration: 890?01 09:24 

Compound No: 24 
Compound Name: Dibromochloromethane 
Scan Number: 382 
Retention Time: 16.21 min. 
Quant Ion: 129.0 
Area: 3921 
Concentration: 
q-va 1 ue: 96 

3.94 UG/L 
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REFERENCE ST~NO~RO SPECTRUM 
F i 1 e }E0812 Bromoform 8811311 21:47 Scan 4513 
8pk ~b 9351 SUB 18.85 min. 

173 '.0] I 
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iii I , , , 1 , , i 1 i i , 1 i , , 1 , , , 1 , , , 1 , 1 , , i i iii I 

89 129 169 2913 249 

S~MPLE SPECTRUM (BACKGROUND SUBTRACTED) 
File >EF451IJILLOIJ GROVE NELIJ 1+2,EA#2025,7e02E5,1J Scan 4513 
Bpk ~b 696 SUB 18.85 min. 

Iii iii 

1213 

S~MPLE SPECTRUM (UNALTERED) 
Flle >EF451 WILLOW GROVE 
8pk Ab 6136 
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Data File: >EF4S1::D2 Quant Output File: AEF4S1: :QT 
Name: WILLOW GROVE 
Misc: NELW 1+2,EAt202S,7002ES,WATER,S.OML . 
Quant Time: 890S01 11:09 Qu~nt ID File: EUOA: :BD 
'Injected at: 890S01 10:28 Last Calibration: 890S01 09:24 

Compound No: 28 
Compound Name: Bromoform 
Scan Number: 4S0 
Retention Time: 18.8S min. 
Quant Ion: 173.0 
Area: 6488 
Concentration: 
q-va lue: 99 

6.77 UG/L 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

I 
t 
I. 
I 

EPA SAMPLE NO. 

NELW3 
Lab Name: EAENG Contract: 68-01-7436 I 

1 ________________ _ 

Lab Cod EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ML 

Lab Sample 10: EA#=202(P 

Lab File ID: EF454 

Level: (low/med) LOW Date Received: 4/27/89 

% Moisture: not dec. 100. Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Dilution Factor: 1.00 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3-------Chloromethane 
74-83-9-------Bromomethane ________________ __ 
75-01-4-------Vinyl Chloride ________________ _ 
75-00-3-------Chloroethane __________________ _ 
75-09-2-------Methylene Chloride : 
67-64-1-------Acetone : 
75-15-0-------Carbon Disulfide l 
75-35-4-------1,1-0ichloroethene : 
75-34-3-------1,1-Dichloroethane : 

540-59-0-------1,2-0ichloroethene (total) __ : 
67-66-3-------Chloroform ____ ~--------------:. 

107-06-2-------1,2-0ichloroethane : 
78-93-3-------2-Butanone l 
71-55-6-------1,l,l-Trichloroethane : 
56-23-5-------Carbon Tetrachloride : 

108-05-4-------Vinyl Acetate : 
75-27-4-------Bromodichloromethane : 

: 78-87-5-------1,2-0ichloropropane : 
:10061-01-5-------cis-1,3-Dichloropropene ____ : 

79-01-6-------Trichloroethene : 
124-48-1-------Dibromochloromethane : 
79-00-5-------1,l,2-Trichloroethane : 

I 71-43-2-------Benzene : 
:10061-02-6-------trans-l,3-0ichloropropene __ : 

75-25-2-------Bromoform : 
108-10-1-------4-Methyl-2-Pentanone : 
591-78-6-------2-Hexanone : 
127-18-4-------Tetrachloroethene : 
79-34-5-------1,l,2,2-Tetrachloroethane __ l 

l08-88-3-------Toluene : 
108-90-7-------Chlorobenzene : 
100-41-4-------Ethylbenzene : 
100-42-5-------Styrene : 

1330-20-7-------Xyiene (total) : 
I 
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5. 
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:u 
:U :U 
: J :U 
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Q 

--------------------------------------------------_1-------------- ____ _ 

FORM I VOA 3 014 1/87 Rev. 



TOT~L ION CHROM~TOGRAM 
File >EF454 
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Data File: >EF474: :02 Quant Output File: AEF474: :QT 
Name: WILLOW GROUE 
Misc: NELW 3,EAI2026,7002E7,WATER,5.0ML 

Id FIle: EVOA: :80 
Title: CLP protocol-7pt calIbratIon, 7002E7 
Last CalIbration: 890701 09:24 

Operator 10: CARL 
Quant TIme: 890701 13:26 
InJected at: 890701 12:45 

3 015 



QUANT REPORT 

Quant Rev: 6 Quant Time: 
Injected at: 

Operator 1D: CARL 
Output File: ~EF454::QT 
Data Fil: >EF454::D2 Dilution Factor: 
Name: WILLOW GROVE 
Misc: NELW 3,EA#2026,7002E5,WATER,5.0ML 

1D File: EVOA::8D 
Title: CLP protocol-5pt calibration, 7002E5 
Last Calibration: 890501 09:24 

Compound R.T. Q ion Area 

890501 13:26 
890501 12:45 

1.00000 

Conc Uni ts . 
------------------------------ ----- ----- -------- -------- -------

1 ) *Bromochloromethane 8.64 128.0 13155 50.00 UG/L 
13 ) 1,2-Dichloroethane-d4 11.23 65.0 31477M 52.08 UG/L 
15 ) *1,4-Difluorobenzene 18.56 114.0 47324 50.00 UG/L 
24 ) Dibromochloromethane 16.19 129.0 3288 3.76 UG/L 
28 ) Bromoform 18.83 173.0 5793 6.87 UG/L 
29 ) *Chlorobenzene-d5 23.40 117.0 44570 50.00 UG/L 
35 ) Toluene-d8 22.20 98.0 48076 50.82 UG/L 
40 ) Bromofluorobenzene 27.74 95.0 48140 51.31 UG/L 

* Compound is 1STD 

3 016 

q 

97 
78 
90 
99 
98 
96 
97 
91 



REFERENCE ST~NO~RO SPECTRUM 
File "BIGOB 
8pk ~b 9999 

Methane, dibromochloro- (SCI9CI) 
FLT 

leee] 
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'" • II, 
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SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 
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File }EF454 ~ILLO~ GROVE NEL~ 3,ER*2e26,7ee2E5,~RT Scan 381 
8pk Rb 331 SUB 16.19 min. 
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SAMPLE SPECTRUM (UNALTERED) 
Flle >EF454 WILLO~ GROVE 
Bpk Ab 331 

79 81 ----II 
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6! 80 lee 

NEL~ 3,EA*2026,7002E5,WAT Scan 381 
16.19 min. 
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ro' 
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Data File: >EF4?4::D2Quant Output File: AEF4?4::QT 
Name: WILLOW GROVE , 
Misc: NELW 3,EAt2026,7002E?,WATER,?OML 
Quant Time: 890?Ol 13:26 Qua~t 10 File: EVOA: :80 
Injected at: 890?01 12:4? Last Calibration: 890?01 09:24 

Compound No: 24 
Compound Name: Dibromochloromethane 
Scan Number: 381 
Retention Time: 16.19 min. 
Quant Ion: 129.0 
Area: 3288 
Concentration: 
q-value: 99 

3.76 UG/L 
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REfERENCE SHINO~RO SPECTRUM 
file >ED812 Bromoform 881011 21:47 Scan 450 
Bpk ~b 9351 SUB 18.85 mln. 
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SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 
file >Ef454 WILLOW GROVE NELW 3,ER~2e26,70e2E5,WRT Scan 449 
Bpk Rb 518 SUB 18.83 min. 

40j 79 
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413 se 
SRMPLE SPECTRUM (UN~LTERED) 

File >Ef454 WILLOW GROVE 
8pk Ab 518 
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NELW 3,ER~2026.7002E5,WRT Scan 449 
18.83 min. 
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160 200 240 

Data File: >EF4?4: :02 Quant Output File: AEF4?4: :OT 
Name: WILLOW GROVE 
Misc: NELW 3,EAI2026,7002E?,WATER,?OML 
I)uant Time: 890?01 13:26 I)uant 10 Fi Ie: EVOA: :BO 
Injected at: 890?Ol 12:4? Last Calibration: 890?01 09:24 

Compound No: 28 
Compound Name: Bromoform 
Scan Number: 449 
Retention Time: 18.83 min. 
Quant Ion: 173.0 
Area: ?793 
Concentration: 6.87 UG/L 
q-va lue: 98 

3 018 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TRIP BL 
Lab Nam : EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SOG No.: NF6S5 

Matrix: (soil/water) WATER Lab Sample ID: EI! #- 202"1 

Sample wt/vol: 5.0 (g/mL) ML Lab File IO: EF455 

Level: (low/med) LOW Date Received: 4/27/89 

% Moisture: not dec. 100. Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3-------Chloromethane : 
74-83-9-------Bromomethane __________________ : 
75-01-4-------Vinyl Chloride : 
75-00-3-------Chloroethane : 
75-09-2-------Methylene Chloride : 
67-64-1-------Acetone : 
75-15-0-------Carbon Disulfide : 
75-35-4-------1,1-Oichloroethene : 
75-34-3-------1,l-DichloToethane : 

540-59-0-------1,2-0ichloroethene (total) __ : 
67-66-3-------Chloroform _____ ~-------------------: 

107-06-2-------1.2-Dichloroethane : 
78-93-3-------2-Butanone : 
71-55-6-------1.1.1-Trichloroethane : 
56-23-5-------Carbon Tetrachloride : 

108-05-4-------Vinyl Acetate : 
75-27-4-------Bromodichloromethane : 

I 78-87-5-------1.2-Dichloropropane : 
:10061-01-5-------cis-l,3-Dichloropropene ____ : 

79-01-6-------Trichloroethene : 
124-48-1-------0ibromochloromethane : 
79-00-5-------1,l,2-Trichloroethane : 

I 71-43-2-------Benzene : 
:10061-02-6-------trans-l,3-Dichloropropene __ : 

75-25-2-------Bromoform : 
108-10-1-------4-Methyl-2-Pentanone : 
591-78-6-------2-Hexanone : 
127-18-4-------Tetrachloroethene : 
79-34-5-------1,l,2,2-TetrachloToethane __ : 

108-88-3-------Toluene : 
108-90-7-------Chlorobenzene : 
100-41-4-------Ethylbenzene ________________________ : 
100-42-5-------Styrene : 

1330-20-7-------Xyi n (total) : 
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TOT~L ION CHROMRTOGR~M 

File ?EF455 35.13-2613.0 amu. WILLOW GROVE TRIP 8LANK,E~~2027, 
TIC 
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Data File: >EF4??::02 Quant Output File: AEF4??::QT 
Name: WILLOW GROUE 
Misc: TRIP 8LANK,EA#2027,7002E?,WATER,?OML 

I d F i 1 e: EIJOA:: 80 
Title: CLP protocol-?pt calibration, 7002E? 
Last Calibration: 890501 09:24 

Operator 10: CARL 
Quant Time: 890501 14:12 
Injected at: 890?01 13:31 

3' 020 



QUANT REPORT 

Quant Rev: 6 Quant Time: 
Injected at: 

Operator ID: tARL 
Output File: ~EF455::QT 
Data File: >EF455: :D2 Dilution Factor: 
Name: WILLOW GROVE 
Mise: TRIP BLANK,EA~2027,7002E5,WATER,5.0ML 

ID File: EVOA::BD 
Title: CLP protocol-5pt calibration, 7002E5 
Last Calibration: 890501 09:24 

Compound R.T. Q ion Area 

890501 14:12 
890501 13:31 

1.00000 

Cone Units 
------------------------------ ----- ----- -------- -------- -------

1 ) *Bromochloromethane 8.64 128.0 12766 50.00 UG/L 
13 ) 1,2-Dichloroethane-d4 11.20 65.0 32510M 55.43 UG/L 
15 ) *1,4-Difluorobenzene 18.57 114.0 48527 50.00 UG/L 
29 ) *Chlorobenzene-d5 23.41 117.0 43315 50.00 UG/L 
35 ) Toluene-d8 22.17 98.0 48820 53.10 UG/L 
40 ) Bromofluorobenzene 27.75 95.0 49367 54.14 UG/L 

* Compound is ISTD 

3 021 
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c. Standards Data 
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6A 
VOLATILE ORGANICS INITIAL CALI~RATION DATA 

Lab Nam EAENG Contract: 68-01-7436 

Lab Cod EAENG Case No.: WILLOW SAS No.: SOG No.: NF6S5 

Instrum nt 10: 7002E5 Calibration Oate(s): 4/21/89 4/21/89 

Matrix:( oil/water) WATER Level:(low/med): LOW Column:(pack/cap) PACK 

Min RRF for SpeC(.) = .300 (0.250 for Bromoform) Max %RSO for CCC(*) = 30.0% 

LAB FILE 10: 
RRF100= EF377 

RRF20 = EF375 
RRF150= EF378 

RRF50 = EF376 
RRF200= EF379 

: :: :: % : 
COMPOUND :RRF20 :RRF50 :RRF100 RRF150:RRF200: RRF RSO: 

===========================:======:==~===:====== ======:======:====== ====.: 
:Chlorom thane • .283: .556: .558 .593: .614' .521 25.9. 
: Sromomethane : .791: 1.045: 1.089 .943: .916 .957 12.2: 
:Vinyl Chloride * .603: .869: .918 .913: .778 .816 16.1* 
'Chloroethane : .437: .547: .581 .604: .609 .556 12.7: 
M thylen Chloride .: 1.262: 1.417: 1.379 1.240: 1.288 1.317' 5.9: 
Acetone : .084: .485: .458 .345: .367 .348 45.7: 
Carbon Disulfide : 2.923 3.178: 3.258 -3.203: 3.351 3.183 5.0: 
l,l-0ichloroethene * .996 1.116: 1.134 1.075: 1.144 1.093 5.5* 
l,l-0ichloroethane • 2.072 2.430: 2.531 2.345 1 2.502 2.376 7.8. 
l,2-0ichloroethene (total)_: ~963 1.220' 1.289 1.237 1.276 1.197 11.2: 
Chloroform * 3.381 3.815 3.927 3.515 3.693 3.666 6.0* 
l,2-0ichloroethane : 2.579 3.335 3.407 3.112 3.158 3.118 10.4 
2-Butanone l .045 .027 .031 .026 .027 .031 25.7 
l,l,l-Trichloroethane : .792: 1.063 1.011 .938 .928 .946 10.8 
Carbon Tetrachloride l 1.003: 1.199 1.112 1.010 .999 1.065 8.3 

,Vinyl Acetate : .584: .614 .712, .608 .685 .640 8.6 
:Sromodichloromethane : .914: 1.177 1.149 1.063 1.059 1.073, 9.6 
ll,2-Dichloropropane * .299: .356, .388 .331, .372 .349: 10.0* 
:cis-l,3-0ichloropropene _l .529: .704: .734 .650 .688 .661: 12.1: 
: Tr ichloroethene : .468: .504: .537 .457 .498 1 .493: 6.4: 
I Dibromochloromethane : .978 1.105: 1.113 .977 1.000: 1.035: 6.6: 
:l,l,2-Trichloroethane : .392 .417: .448 .373 .405: .407: 6.9: 
:e nz n : .640 .815: .844 .748 .796: .769 10.4: 
:trans-1,3-0ichloropropene _: .447 .572 .604 .540 .562: .545 10.9: 
:eromoform • .842 1.002 1.046 .933, .960: .957 8.0. 
:4-M thyl-2-Pentanone : .411 .347 .389 .312 .359: .364 10.5: 
'2-H xanone ~ .277 .239 .276 .211 .240 .249 11.2: 
T trachloroethene : .513 .576 .575 .498 .540 .541 6.5: 
1,1,2,2-Tetrachloroethane _. .620 .731 .755 .657 .696 .692 7.9. 
Tolu n * - .520 .651 .659 .584 .606 .604 9.3* 
Chlorob nzene # .919 1.015 1.025 .885 .948 .958 6.3. 
Ethylbenzene ~ .333 .431 .455 .400: .419 .408 11.4* 
Styren L .857 .982, 1.024 .877: .939 .936, 7.5: 
Xyl n (total) I .542 .625: .643 .553: .588: .590: 7.4: 

:============== •• == •• ======== ••••• -=~===---•••• ===.===-.=-= •••• ==-== •••••• _-: 
:Tolu n -d8 : 1.045: 1.061: 1.050: 1.044:- 1.045: 1.049: .7: 
:eromofluorobenzene t 1.052: 1.064: 1.075: 1.007: 1.063: 1.052: 2.5: 
:1,2-0ichloro thane-d4 : 2.400: 2.632: 2.761: 2.765: 2.879: 2.687: 6.S: 
, , 1 I 1 , 
1 I L J I J_ 

FORM VI VOA 3 02!f87 R v. 



7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: EAENG Contract: 68-01-7436 

Lab Cod : EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Instrument ID: 7002E5 Calibration Date: 5/ 1/89 Time: 8:09 

Lab File ID: EF449 Init. Calib. Date(s): 4/21/89 4/21/89 

Matrix:(soil/water) WATER Level:(low/med): LOW Column:(pack/cap) PACK 

Min RRF50 for SPCC(~) = .300 (0.250 for Bromoform) Max %D for CCC(*) = 25.0% 

1 1 1 1 1 __ 1 
: COMPOUND : RRF :RRF50 1 %D 1 
:===========================:======:======:======: 
: Chloromethane ~ .521: 
: Bromomethane___________________ .957 1 
:Vinyl Chloride * .816 
:Chloroethane__________________ .556 
:Methylene Chloride ________ 1.317 
: Acetone : 348 
lCarbon Disulfide ____________ 3.183 
1,1-Dichloroethene * 1.093 
1,1-Dichloroethane ~ 2.376 
1,2-Dichloroethene (total)_: 1.197 
Chloroform * 3.666 
1.2-Dichloroethane : 3.118' 
2-Butanone 1 .031 
1,1.1-Trichloroethane : .946 
Carbon Tetrachloride : 1.065 
Vinyl Acetate : .640 
Bromodichloromethane : 1.073 
1.2-Dichloropropane * 

' c is-l.3-Dichloropropene --: 
Trichloroethene : 
Dibromochloromethane ________ l 
1.1.2-Trichloroethane : 
Benzene 1 
trans-1.3-Dichloropropene _: 
Bromoform ~ 

,4-Methyl-2-Pentanone ______ __ 
:2-Hexanone __________________ _ 
: Tetrachloroethene 
:1.1.2.2-Tetrachloroethane 
: Toluene * 
:Chlorobenzene ~ 
:Ethylbenzene ________________ ~* 
1 Styrene 
Xylene (total) __________ _ 

.349 1 

.661 

.493 
1.035 

.407 

.769 

.545 

.957 

.364 

.249 

.5411 

.692 : 

.604: 

.958: 

.408: 

.936: 

.590: 

.538: 3.4 ~ 

.783: 18.2 

.744: 8.8 * 

.473: 14.9 
1.157: 12.2 

.916:163.2 
2.605: 18.2 

.973: 11.0 * 
2.058: 13.4 ~ 
t .077: 10.1 
3.102: 15.4 * 
2.586: 17.1 

.060: 91.4 

.765: 19.2 

.848: 20.3 

.651: 1.6 

.917: 14.5 

.338: 3.3 * 

.619: 6.3 

.466: 5.4 

.924: 10.7 

.395 1 2.9 

.723 6.0 

.495 9.3 

.890 6.9 ~ 

.437 20.2 : 

.306 23.0 : 

.505 6.5: 

.682 1.4 ~ 

.568 5.9 * 

.885: 7.7 ~ 

.364: 10.6 * 

.837: 10.6 

.511: 13.4 
================================================ 
Toluene-d8 ________________ __ 
Bromofluorobenzene ________ __ 
1.2-Dichloroethane-d4 

1.049: 1.061: 1.2 
1 .052: 1.053: . 1 
2.687: 2.297: 14.5 

FORM VII VOA 3 02,,87 R v. 



8A 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Lab File ID (Standard): EF449 Date Analyzed: 51 1/89 

Instrument ID: 7002E5 Time Analyzed: 8:09 

Matrix:(soil/water) WATER Level:(low/med): LOW Column:(pack/cap) PACK 

: IS1( BCM) 
: AREA # 

------------,----------------------,----------
12 HOUR STD: 16545. 

============ 
UPPER LIMIT 

------------------------
LOWER LIMIT 

============ 
EPA SAMPLE 

NO. 
============ 

1 VBLK3 
2 NELW1+2 
3, NELW1MS 
4: NELW1MSD 
5: NELW3 
6: TRIP BL 7: ______________ _ 8: ______________ _ 
9: ______________ _ 

10: ____________ __ 
11: ______________ _ 
12 : ________ __ 
13: ______________ _ 
14: ______ __ 
15: ______________ _ 
16 

--------------------
33090. 

--------------------
8273. 

--------------------

--------------------
15651. 
14225. 
11565. 
12588. 
13155. 
12766. 

RT 
====== 

8.61 
====== 

9.11 
====== 

8.11 
====== 

------------
8.66 
8.65 
8.62 
8.62 
8.64 
8.64 

1 17 ------------:----

IS2( DFB) 
AREA # 

--------------------
59092. 

========== 
118184. 

--------------------
29546. 

: I53( CBZ) 
RT : AREA # 

======:========== 
18.54: 53935. 

======:========== 
19.04: 107870. 

======:========== 
: 18.04: 26968. 

==========:====== --------------------

----______ 1 _____ -
--------------------1------ ----------

55099. 18.54 52023. 
53786. 18.54 50155. 
43593. 18.54 42349. 
48137. 18.55 46690. 
47324. 18.56 44570. 
48527. 18.57 43315. 

18 
19 
20 
21 
22 

--------: ' --------
--------------- ------------:---------------:----- ---------------------- --------:-------____ --1--__ - _______ _ 

UPPER LIMIT = + 100% 

RT 

, , 
1 
1 ______ 1 

------1 
23.38: 

======1 
23.88 

------------
22.88 

------------

______ 1 ------1 
23.42: 
23.42: 
23.38 1 
23.39 
23.40 
23.41 

I51 (BCM) = Bromochloromethane 
152 (DFB) = 1,4-Difluorobenzene 
I53 (CBZ) = Chlorobenzene-d5 

of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk 

page 1 of 1 3 025 
FORM VIII VOA 1/87 Rev. 



D. Raw QC Data 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK3 
Lab Nam : EAENG Contract: 6S-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER Lab Sample ID: METHOD eLAN~ 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: EF450 

Level: (low/med) LOW Date Received: 0/ 0/ 0 

% Moistur : not dec. 100. Date Analyzed: 5/ 1/S9 

Column: (pack/cap) PACK 

CAS NO. COMPOUND 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
I 

74-87-3-------Chloromethane : 10.:U 
74-S3-9-------Bromomethane~-------------------------------: 10.:U 
75-01-4-------Vinyl Chloride : 10.:U 
75-00-3-------Chloroethane : 10.:U 
75-09-2-------Methylene Chloride : 5. :U 
67-64-1-------Acetone : 10.:U 
75-15-0-------Carbon Disulfide : 5. :U 
75-35-4-------1,1-0ichloroethene : 5. :U 
75-34-3-------1,1-Dichloroethane : 5. :U 

540-59-0-------1,2-Dichloroethene (total) __ : 5. :U 
67-66-3-------Chloroform ______ ~--------------: 5. :U 
107-06-2-------1,2-Dich~oroethane : 5. :U 
78-93-3-------2-Butanone : 10.:U 
71-55-6-------1,l,l-Trichloroethane : 5. :U 
56-23-5-------Carbon Tetrachloride : 5. :U 

10S-05-4-------Vinyl Acetate : 10.:U 
75-27-4-------Bromodichloromethane : 5. :U 

I 78-87-5-------1,2-Dichloropropane : 5. :U 
:10061-01-5-------cis-l,3-Dichloropropene ____ : 5. :U 

79-01-6-------Trichloroethene : 5. :U 
124-4S-1-------Dibromochloromethane : 5. :U 
79-00-5-------1,1,2-Trichloroethane : 5. :U 

I 71-43-2-------Benzene : 5. :U 
:10061-02-6-------trans-l,3-Dichloropropene __ : 5. :U 

75-25-2-------Bromoform : 5. :U 
10S-10-1-------4-Methyl-2-Pentanone : 10.:U 
591-7S-6-------2-Hexanone : 10.:U 
127-1S-4-------Tetrachloroethene : 5. :U 
79-34-5-------1,1,2,2-Tetrachloroethane __ : 5. :U 

10S-SS-3-------Toluene : 5. :U 
10S-90-7-------Chlorobenzene : 5. :U 
100-41-4-------Ethylbenzene : 5. :U 
100-42-5-------Styrene : 5. :U 

1330-20-7-------Xylen (total) : 5. :U 

1.00 

Q 

I 1 I 
--------------------------------------------------------------------------------------------_1--------------1----_1 3 027 
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1E EPA SAMPLE NO. 

Lab Nam 

Lab Cod 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

V8LK3 
EAENG Contract: 68-01-7436 

EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER Lab Sample 10: MsntoD SLA~r-

Sample wt/vol: 5.0 (g/mL) ML Lab File 10: EF450 

Level: (low/med) LOW Date Received: 0/ 0/ 0 

% Moisture: not dec. 100. Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Dilution Factor: 1.00 

Number TICs found: 2 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

I 
I 

I CAS NUMBER I COMPOUND NAME : RT I EST. CONCa : Q : 
:================:============================:========:=============:=====: 

1. 
2. 
3. _______ _ 
4. ______ _ 

5. ____ --:-__ 
6. ______ _ 
7. ______ _ 
8. ______ _ 
9~ _____ _ 

10. _____ _ 
11. _____ _ 
12. _____ _ 
13. _____ _ 
14. _______ _ 
15. _____ _ 
16. _____ _ 
17. _____ _ 
18. _____ _ 

:UNKNOWN 
: UNKNOWN 

2.42 
6.41 

19. ____________________________ : ____ _ 
20. ___________________________ : _____ _ 
21 . ____ ------ ___________________ : ____ _ 

6. 
7. 

22. ____________________________ : _____ _ 
23. _______________________________ : _______________ __ 
24 . ____________ I ____ _ 

25 . _________ : _____ __ 
26 . ________ : _____ _ 
27 . _________ : _-_____ ' : ________ __ 
28 . ________ :: _______ _ 
29 . _________ :: _______ __ 
30 . __________ :: ________ _ 

1 t 
_____________________ 1 t _______ _ 

J 
J 

FORM I VOA-TIC , 1/87 Rev. 

3 028 



TOT~L ION CHROM~TOGR~M 
File )EF450 35.0-260.13 amu. 8913501 VBLK,METHOD BL~NK,7 

TIC 
200 400 6130 800 

320e~~.~~~~o~o ~o~l~o~o~o~o~l~o~o~o~o~l~o ~o~o.o~I~~o ~o~o~!~o~o~o ~o~!.o~o~o~o ~!.o~o~o~o_I~~~ 

280130-

241390-

~ c 
a 

200130- .:5 ..,. ., 
l' f: e .. 
,;: 

0 ~ 

~ ~ 0 
~ :: 0 

~ ::c 
.£ 
0 

1613130-

1213130-
1 

C"! 

80130-

4 •• :~ 
..4 

.... Iii 4 i ' I I iii 
4 8 12 

o 1 0 

16 

~ c 
&:I 
N 
C 

"" .a e 
0 
:::r 
!6 
Q 
1 
~ 

.... -ii' 
213 

'" <: 

.n ~ ~ 
1 '" ..Q .. 

~ c: .. Q 
N ::r c: 

~ .. 
.I:I E a, f e .." 0 

11: al 

~<.) 

'" -= ~ 

, I ' o 1 0 , i • , I ' o I 
24 28 3.2 36 40 

Data File: )EF4~0::D2 Quant Outp~t File: AEF4~0: :QT 
Name: 890~01 

Misc: VBLK,METHOD BLANK,7002E? 

Id File: EVOA::BD 
Title: CLP protocol-?pt calibration, 7002E? 
Last Calibration: 890?01 09:24 

Operator IO: CARL 
Quant Time: 890?01 10:08 
Injected at: 890?Ol 09:27 

3 029 



Operator ro: 
Output File: 
Oa t a F i 1 e: 

CARL 
"EF4'?0: : I)T 
> EF 413 0 : : 02 

Name: 8901301 
Misc: VBLK,METHOD BLANK,7002E'? 

ID File: EVOA: :BD 

QUANT REPORT 

Quant Rev: 6 Quant Time: 
InJected at: 

Di lut ion Factor: 

Title: CLP protocol-'?pt calibration, 7002E'? 
Last Calibration: 8901301 09:24 

Compound R.T. Q ion Area 

8901301 10:08 
8901301 09:27 

1. 00000 

Conc Un 1 t 5 . 
------------------------------ ----- ----- -------- -------- -------

1) *Bromochloromethane 8.66 128.0 1136131 130.00 UG/L 
13) 1,2-Dichloroethane-d4 11. 22 613.0 36482 13 0 . 73 UG/L 
113 ) *1,4-D1fluorobenzene 18.134 114.0 1313099 130.00 UG/L 
29) ~Chlorobenzene-d,? 23.42 117.0 132023 130.00 UG/L 
313) Toluene-d8 22.18 98.0 134453 49.32 UG/L 
':'1)) Bromofluorobenzene 27.69 95.0 135432 50.62 UG/L 

.. Compound 15 ISTO 

3 030 

q 

97 
84 
92 
'713 
98 
'70 



Flle >EF450 
8pk Ab 97 

413 

40.0 

89135131 

, , iii iii i i 

40.5 41.0 

Retent10n t1me = 

iii i , 

41.5 

VBLK,METHOO BLANK,7ee2E5 
SUB ~OD Dve 

, iii i 

42.0 

2.42 

iii i i 

42.5 

43 

43.0 
, iii i 

43.5 

44 
"-

"I" 44.0 

Area = 13083.00 Tentative Concentration lS 

Samp Ie f i Ie: >EF4t;0 Spec t rum ~~: 27 

No data base entries were retrleved. 

Sca.n 27 
2.42 min. 

iii i i 

44.5 45.0 

6.00 

3 031 



Flle )EF450 
8pk Ab 374 

13 k 
40 

890501 

I ( I 

42 

43 44 

r r 
iii 

44 

Retention tlme = 

45 

( 
Iii 

46 

VBL~,METHOD BLRNK,7G02E5 
SUB ADO Dve 

iii ii' 
48 50 

, i i 

52 
iii 

54 

6.41 

Area = 14312.00 Tentat1ve Concentration 15 

Sa mp 1 e f i 1 e: > EF 415 0 Spec t rum ~F: 130 

No data base entries were retrieved. 

iii 

56 

Scan 1313 
6.41 mln. 

58 

7.00 

3 032 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

NELW1MS 
Lab Name: EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER Lab Samp!e ID: E.A~ 2oZS"' 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: EF452 

Leve!: (!ow/med) LOW Oate Received: 4/27/89 

% Moisture: not dec. 100. Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or U9/Kg) UG/L 

74-87-3-------Chloromethane ________________ ! 
74-83-9-------Bromomethane __________________ , 
75-01-4-------Vinyl Chloride : 
75-00-3-------Chloroethane : 
75-09-2-------Methylene Chloride : 
67-64-1-------Acetone : 
75-15-0-------Carbon Disulfide : 
75-35-4-------1,1-0ichloroethene : 
75-34-3-------1,1-Dichloroethane : 

540-59-0-------1,2-0ichloroethene (total) ___ : 
67-66-3-------Chloroform ____ ~------__ -----

107-06-2-------1,2-0ichloroethane ______________ __ 
78-93-3-------2-Butanone __ -----------------
71-55-6-------1,1,1-Trichloroethane 
56-23-5-------Carbon Tetrachloride ______ __ 

108-05-4-------Vinyl Acetate 
75-27-4-------Bromodichloromethane ______ __ 

I 78-87-5-------1,2-Dich!oropropane 
:10061-01-5-------cis-l,3-Dichloropropene ____ : 

79-01-6-------Trich!oroethene : 
124-48-1-------Dibromochloromethane __________ : 
79-00-5-------1,1,2-Trichloroethane : 

I 71-43-2-------Benzene : 
110061-02-6-------trans-1,3-Dichloropropene __ I 

7S-25-2-------Bromoform : 
108-10-1-------4-Methyl-2-Pentanone : 
591-78-6-------2-Hexanone : 
127-18-4-------Tetrachloroethene : 
79-34-5-------1,1,2,2-Tetrachloroethane __ : 

108-88-3-------To!uene : 
108-90-7-------Chlorobenzene : 
100-41-4-------Ethylbenzene : 
100-42-S-------Styrene : 

1330-20-7-------Xyl ne (tota!) : 
I 

10. 
10. 
10. 
10. 
5. 

10. 
5. 

S. 
5. 
5. 
5. 

10. 
5. 
5. 

10. 
5. 
5 . 
5. 

6. 
5. 

5. 
7. 

10. 
10. 
5. 
5. 

5. 
5. 
5. 

--------------------------------------------------_1---------------

1.00 

Q 

I , 
:U 
:U 
:U :U 
:u 
:U 
:u 
I , 
:u :u 
:U :u 
:U 
:U 
:u 
:U 
:U 
:U 
:u 
I 
I 
I 
I :U 
I 
I :U 
I 
I :U 
:u 
:U 
:u 
I 
I 
1 
I :U 
:u :U 
I 
I 

3 033 
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TOTAL ION CHROMATOGRAM 
File >EF452 35.0-260.0 amu. WILLOW GROVE NELU 1+2(MS),EA#202 

TIC 
200 400 600 800 

, , , , I . , , , I , ! I !«, ,! t , , , ! , I , , I , , . " t" f ! , , , 

I/) 
.." 
I 
Q ... 

Q c:: 
C ~ 
" c: ... 

.8 c: 

" ...,. ~ 
OD e 

~ 
0 c • 0 .a 

"" 
.., 

~ "0 -'= I I 
~ (> Ci '" E c: 
E c 

I 

~ 
2 

~ t "":. CD 
0 .-
:r: ~ <.> 0 0 :E E !.! f:! 0 , 

~ 

iii' I j , I • I' 'I' i i • i ' J • i ' i 
4 8 12 16 20 24 36 40 

Data File: >EF452::D2 Quant Output File: AEF4?2: :QT 
Name: WILLOW GROVE 
Mise: NELW 1+2(MS),EA*202?,7002E?,WATER,?OML 

Id File: EVOA::8D 
Title: CLP protocol-?pt calibration, 7002E? 
Last Calibration: 890?Ol 09:24 

Operator ID: CARL 
Quant Time: 890?Ol 11:S? 
Injected at: 890?Ol 11:14 

3 034 



QUANT REPORT 

Quant Rev: 6 Quant Time: 
Injected at: 

Operator ID: CARL 
Output File: ~EF452::QT 
Data File: >EF452::D2 Dilution Factor: 
Name: WILLOW GROVE 
Mise: NELW 1+2(MS),EA#2025,7002E5,WATER,5.0ML 

ID Fil : EVOA::BD 
Titl : CLP protocol-5pt calibration, 7002E5 
Last Calibration: 890501 09:24 

Compound R. T . Q ion Area 

890501 11:55 
890501 11:14 

1.00000 

Cone Units 
------------------------------ ----- ----- -------- -------- -------

1 ) *Bromochloromethane 8.62 128.0 11565 50.00 UG/L 
9) 1,1-Dichloroethene 8.15 96.0 14499 64.43 UG/L 

13 ) 1,2-Dichloroethane-d4 11.21 65.0 29807 56.09 UG/L 
15 ) *1,4-Difluorobenzene 18.54 114.0 43593 50.00 UG/L 
23 ) Trichloroethene 15.55 130.0 21685 53.35 UG/L 
24 ) Dibromochloromethane 16.17 129.0 4516 5.61 UG/L 
26 ) Benzene 16.02 78.0 33217 52.72 UG/L 
28 ) Bromoform 18.85 173.0 5735 7.39 UG/L 
29 ) *Chlorobenzene-d5 23.38 117.0 42349 50.00 UG/L 
34 ) Toluene 22.38 92.0 26259 54.55 UG/L 
35 ) Toluene-d8 22.18 98.0 43093 47.94 UG/L 
36 ) Chlorobenzene 23.50 112.0 39917 53.26 UG/L 
40 ) Bromofluorobenzene 27.72 95.0 40572 45.51 UG/L 

* Compound is ISTD 

3 035 

q 

96 
89 
80 
92 
85 
94 
89 
97 
97 
96 
98 
94 
88 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

NELW1MSD 
Lab Nam : EAENG Contract: 68-01-7436 

Lab Code: EAENG Case No.: WILLOW SAS No.: SDG No.: NF6S5 

Matrix: (soil/water) WATER Lab Sample ID: E:A .... 202.5 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: EF453 

Level: (low/med) LOW Oate Received: 4/27/89 

% Moisture: not dec. 100. Date Analyzed: 5/ 1/89 

Column: (pack/cap) PACK Oilution Factor: 1.00 

CAS NO. COMPOUND 

74-87-3-------Chloromethane 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-83-9---~---8romomethane __________________ _ 
75-01-4-------Vinyl Chloride ____________ __ 
75-00-3-------Chloroethane __________________ _ 
75-09-2-------Methylene Chloride : 
67-64-1-------Acetone : 
75-15-0-------Carbon Disulfide : 
75-35-4-------1,l-0ichloroethene l 
75-34-3-------1,1-Dichloroethane : 

540-59-0-------1,2-Dichloroethene (total) ___ : 
67-66-3-------Chloroform ____________________ _ 

107-06-2-------1,2-0ichloroethane ______________ _ 
7S-93-3-------2-8utanone ____________________ _ 
71-55-6-------1,1,1-Trichloroethane 
56-23-5-------Carbon Tetrachloride __________ _ 

108-05-4-------Vinyl Acetate 
75-27-4-------Bromodichloromethane ________ _ 

I 78-87-5-------1.2-0ichloropropane 
l10061-01-5-------cis-l,3-Dichloropropene ____ t 

79-01-6-------Trichloroethene : 
124-48-1-------Dibromochloromethane _________ : 
79-00-5-------1,l,2-Trichloroethane : 

t 71-43-2-------Benzene : 
ll0061-02-6-------trans-l,3-Dichloropropene ___ : 

75-25-2-------Bromoform : 
108-10-1-------4-Methyl-2-Pentanone : 
591-78-6-------2-Hexanone : 
127-18-4-------Tetrachloroethene l 
79-34-5-------1,1,2,2-Tetrachloroethane ___ l 

l08-S8-3-------Toluene : 
108-90-7-------Chlorobenzene : 
100-41-4-------Ethylbenzene l 
100-42-5-------Strrene I 

1330-20-7-------Xy n (total) r 

FORM I VOA 

Q 

I 
I 

10. :U 
10. :U 
10. :U 
10. :U 
5. :U 

10. :U 
5. :U 

I 
I 

5. :U 
5. :U 
5. :U 
5. :U 

10. :U 
5. :U 
5. :U 

10. :U 
2. I J t 

5. :U 
5. tu 

I 
I 

5. I J I 

5. :U 
I 
t 

5. :U 
7. I 

t 

10. :U 
10. :u 
5. :U 
5. :U 

I , 
t 
t 

5. lU 
5. :U 
5. :U 

, I 
t 

3 036 
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TOTAL ION CHROMATOGRAM 
F i 1 e >EF453 35.13-2613.13 amu. ~ILLO~ GROVE NEL~ 1+2~MSO),E~#2e 

TIC 
200 41313 61313 81313 

32013 ~ 
" , , ! « , , ! ! , , , . 

v 
, I , I , , " "" I , ! ,! "., I, , ! , I , , , , 

281313 e- .., 
-0 
I 
Il 
0:: 

2400 e- u .. Q C C 

2131313 e- ... c: 
~ C' .c l' '0 ... 

161313 e- E c: 
~ " co ~ - :2 
<.> 

U 
.., 

C "" Q .:: .. ~ c 
.8 0 

l5 e !8 ..2 Q 
'0 2 I 

~ 
<D E c 

~ 
J: 

<II 
::J a:. 

- ;2 
o 0 e-121313 E :.: 
~ .2 

III 0 - I 
C'i 

8ec 0-
,.... 

4 •• ~~ 
- 'I' , I ' , I ' , I ' , I-f'" , I ' , I' 'I' , I' 'I 

4 8 12 16 213 24 28 32 36 413 

Data File: >EF4~3::D2 Quant Output File: AEF4~3::QT 

Name: WILLOW GROUE 
Mise: NELW 1+2(MSD),EA.202~,7002E~,WATER,~.OML 

Id File: EUOA: :8D 
T~tle: CLP protocol-~pt calibration, 7002E~ 
Last CalIbratIon: 890~Ol 09:24 

Operator 10: CARL 
Quant Time: 890~Ol 12:40 
Injected at: 890~Ol 11:~9 

3 037 



Operator ID: CARL 
Output File: ~EF453::QT 
Da ta F i 1 e : > EF 453: : D2 
Name: WILLOW GROVE 

QUANT REPORT 

Quant Rev: 6 Quant Time: 
Injected at: 

Dilution Factor: 

Misc: NELW 1+2(MSD).EA#2025,7002E5,WATER,5.0ML 

10 File: EVOA::BO 
Title: CLP protocol-5pt calibration, 7002E5 
Last Calibration: 890501 09:24 

Compound R.T. Q ion Area 

890501 12:40 
890501 11:59 

1.00000 

Conc Units 
------------------------------ ----- ----- -------- -------- -------

1 ) *Bromochloromethane 8.62 128.0 12588 50.00 UG/L 
9) 1,1-0ichloroethene 8.15 96.0 15330 62.58 UG/L 

13 ) 1,2-0ichloroethane-d4 11.22 65.0 32012M 55.35 UG/L 
15 ) *1,4-0ifluorobenzene 18.55 114.0 48137 50.00 UG/L 
20 ) Bromodichloromethane 13.46 83.0 1419 1.61 UG/L 
23 ) Trichloroethene 15.52 130.0 24862 55.39 UG/L 
24 ) Oibromochloromethane 16.18 129.0 4356 4.90 UG/L 
26 ) Benzene 15.99 78.0 36953 53.11 UG/L 
28 ) Bromoform 18.82 173.0 6154 7.18 UG/L 
29 ) *Chlorobenzene-d5 23.39 117.0 46690 50.00 UG/L 
34 ) Toluene 22.38 92.0 29569 55.72 UG/L 
35 ) Toluene-d8 22 .. 19 98.0 49983 50.44 UG/L 
36 ) Chlorobenzene 23.51 112.0 46649 56.45 UG/L 
40 ) Bromofluorobenzene 27.73 95.0 48340 49.18 UG/L 

* Compound is 1STO 
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Project: Analysis: TCL'volatiles 

EA Laboratories Rep~rt~o. 

Rev i ewed b~: \l::.:..th.~\1~-lI~o.lo."jl:lo,l:C--:""";;::=--____ _ 

~ 

Hethod: U.S. EPA-CLP 

Date: 5'" 1'1 ~ 

1. The la-day holding time requirement from sample c071e tion to analysis 
was met for all samples. 

Yes No ---..;:::::.-

2. The 12-hour tuning period for BFB was met for 

. 

all samples. 

~Yes No ---
3. Initial calibration criteria were met for all samples: the RSD is ~O% 

for all CCC compounds, and the RRF for SPCC compounds is >0.3QO (0.250 
for bromoform). . \ ~ 

~ Yes No 
-~:,r--

4. Continuing calibration criteria were met for all samples: the response 
factor percent deviation from the mean initial calibration response 
factor for all CCC compounds was $Z5%, and the RRF for SPCC compounds 
is >0.300 (0.250 for bromoform). tAjVJ,.I--

~""'!'\ V' Yes No 

5. Surrogate recovery limits were Met for all samples. 

6. HS and HSO criteria were met for all samples. 
" . ... +-\ \ , 

~ Yes 

IX' ~es 

---

7. Method blank criteria were met for all samples: common laboratory 
c~ntaminants are ~X CRQL, all other compounds are <CRQL. • 

~IMI- ~ ~/ 
l-lv", &'1 I V,l Yes ---

No 

No 

(Revised 8 Hay 1989) 
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