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Center for Environmental Measurements 

Janua,.y 15, 1987 

M,.. Ralph Koenig 
Los Alamos National Labo,.atO'"Y 
Technical Area 50, Building 37 
SM-30 Btkini Road _ 
Los Alamos, New Mexico lf7545 

Dea,. M,.. Koenig: 

Enclosed, please find copies of the evaluations of your audit results. 

If you have any questions or comments concerning the audit, please feel 
f,.ee to call me at (919) 541-6483. 
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/2kJ/ /tZ5faalj 
0,.. R. K. M. lfayanty 
Pr-oject Leader 
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Telephone: 919 541-6000 
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FIELD AUDIT REPORT /NL.MBER 91 

~~PART A- To be filled out by organization supplying audit cylinders (RTI) 

1. Organization supplying audit sampl e(s) and shipping address 

Research Triangle Institute 
P. 0. Box 12194 
Cornwallis Road 
Research Triangle Park, N.C. 27709 

2. Individual requesting Audit, organization, and phone number 

Mark Sides, Region VI EPA, Dallas, TX (214) 767-8944 

3. Audit supervisor, organization, and phone nunber 

R. K.M. Jayanty, Research Triangle Institute, (919) 541-6483 

4. Shipping instructions- Name, Address, Attention 

Ralph Koenig, T.A. 50, Bldg. 37, SM-30 Bikini Rd., Los Alamos 

Nation a 1 La bora tory, Los Alamos, I'« 87545 

5. Shipping date for cylinder August 22, 1986 

6. Guaranteed arrival date for cylinder by Overnite Trans. Co. 

7. Audit cylinder(s) status/constituent concentration 

A. Cylinder number 

B. Cylinder pressure, psig 

C. Cylinder construction 

D. Audit Balance Gas 

E. Date of Last Analysis 

F. Audit Gas(es), ppb 

Carbon tetrachloride 

Chloroform 

Perchloroethylene 

Benzene 

Vinyl chloride 

cc : Darryl von Le hmden , EM SL /EPA 
Robert Lampe, EMSLIE PA 

AAL 11924 

1800 

Al uminun 

Nitrogen 

4/86 

16.9+0.5 

23. 2 + o. 5 

78 + 1. 9 

52.6 + 1.7 

31.8 + 1.0 

Florence Richardson, EPA/Washington 
Mark Sides, Region VI, EPA 
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FIELD AUDIT REPORT/NUMBER 91 

PART B -To be filled out by audit supervisor 
1. Organic chemical manufacturing process Hazardous Waste Trial 

Burn 
2. Name of individual/organization being audited 

Ralph Koenig, Los Alamos National Laboratory 
3. Location of audit Los Alamos National Laboratory, Los Alamos 

New Mexico 87545 

4. Use of audit material Ascertain accuracy of YOST sampling and 
GC/MS analysis procedures. 

5. Audit Results 

A. Cylinder number 
B. Pressure before audit, psig 
C. Pressure after audit, psig 
D. Audit date: 

AAL 11924 
1800 
1500 
9/7/86 

Compound 
Auditee 

Cone. (ppb) 

1 2 3 
Carbon 

Average 

tetrachloride 9.4 9.9 10.5 ---
Chloroform 

Perchloroethylene ___ 

Benzene 

Vi r;yl chloride 

E. Audit Accuracy* 

Carbon tetrachloride -39 
Chloroform N/A 
Perchloroethylene N/A 
Benzene N/A 
Vinyl chloride N/A 

10.3 

N/A 

N/A 

N/A 

N/A 

RTI 
Concentration 

16.9! 0.5 

23.2 + D. 5 -
78 + 1. 9 -
52. 6 + 1. 7 -
31.8+1.0 

* Percent accuracy = Auditee Cone. - RTI Cone. 

RTI Cone. 
X :.00 

6. Problems (if any) Calculations: assumed 1 atm pressure and 

standard room temperature (298°K) in converting NG/sample volume 
to PPB. (cks) 



FIELD AUDIT REPORT /NLMBER __ 9~2;.__ 
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PART A- To be filled out by organization supplying audit cylinders (RTI) 

1. Organization supplying audit sample(s) and shipping address 

Research Triangle Institute 
P. 0. Box 12194 
Cornwallis Road 
Research Triangle Park, N.C. 27709 

2. Individual requesting Audit, organization, and phone number 

Mark Sides, Region VI EPA, Dallas, TX (214) 767-8944 

3. Audit supervisor, organization, and phone nl.lllber 

R.K.M. Jayanty, Research Triangle Institute, (919) 541-6483 

4. Shipping instructions- Name, Address, Attention 

Ralph Koenig, T.A. 50, Bldg. 37, 9-1-30 Bikini Rd. Los Alamos 

National Laboratory, Los Alamos, N--1 87545 

5. Shipping date for cylinder August 22, 1986 

6. QJaranteed arrival date for cylinder by Overnite Trans. Co. 

7. Audit cylinder(s) status/constituent concentration 

A. Cylinder number 

B. Cylinder pressure, psig 

C. Cylinder construction 

D. Audit Balance Gas 

E. Date of Last Analysis 

F. Audit Gas(es) PPB 

Acetonitrile 

Methyl Ethyl Ketone 

Trichloroethylene 

1, 2-Di chl oroethane · 

Tri chl orofl uoromethane 

Bromomethane (7/85) 

Dichlorodifluoromethane 

1,2-Dibromoethane 

1,1,1-Trichloroethane 

cc: Darryl von Lehmden, EMSL/EPA 
Robert Lampe, EMSLIE PA 
Florence Richardson, EPA/Washington 
Mark Sides, Region VI, EPA 

AAL 12421 

1400 

Aluminum 

Nitrogen 

6/86 

14.9 + 1.0 

18. 1 + 1. 0 

13. 2 + 0. 7 

16.7 + 0.9 

15. 9 + o. 5 

15. 0 + o. 6 

15. 5 + o. 6 

16. 2 + o. 7 

16. 3 + o. 9 



FIELD AUDIT REPORT /NLMBER __ 9._2 __ 
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PART B -To be filled out by audit supervisor 
1. Organic chemical manufacturing process Hazardous Waste Trial 

Burn. 

• 2. Name of individual/organization being audited 
Ralph Koenig, Los Alamos National Laboratory 

3. Location of audit Los Alamos National Laboratory 
New Mexico 8 7545 

4. Use of audit material Ascertain accuracy of VOST sampling and 
GC/MS analysis procedure. 

5. Audit Results 
A. Cylinder number 
B. 
c. 
D. 

Pressure before audit, psig 
Pressure after audit, psig 
Audit date: 

AAL 12421 
1400 
1350 

9/7/86 

Aud itee RTI 
Compound Cone. ( ppb) Concentration 

1 
Ace toni tril e 

Methyl Ethyl Ketone 

Trichloroethylene 9.66 

1, 2-Di chl oroethane 

Trichl orofl uoromethane 

Bromomethane 

Dichlorodifluoromethane 

1,2-Dibromoethane 

1,1,1-Trichloroethane 

E. Audit Accuracy* 
Acetonitrile 
Methyl Ethyl Ketone 
Trichloroethylene 
1,2 -Di chl oroethane 
Trichlorofluoromethane 

2 

10.96 

N/A 
N/A 
-25 
N/A 
N/A 

Average 
N/A 14.9 + 1.0 

N/A 18.1 + 1.0 

9.33 13.2 + 0. 7 

N/A 16.7 + 0.9 

N/A 15. 9 + 0. 5 

N/A 15.0 + 0.6 -
N/A 15.5 + 0.6 

N/A 16.2 + 0. 7 -
N/A 16.3 +0.9 -

Bromomethane 
Dichlorodifluoromethane 
1,2-Dibromoethane 
1,1,1-Trichloroethane 

N/A 
N/A 
N/A 
N/A 

* Percent accuracy = Auditee Cone. - RTI Cone. 
X 100 

RTI Cone. 

6. Problems (if any) Calculations: assumed 1 atm pressure and 
standard room temperature (298°K) in converting NG/sample volume 
to PPB. (cks) 
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John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 I Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: -> Burn Test 

Sample Other ID cas. 
No. No. Number 

00.96591 46%cr 56235 
86.12412 LA-1-V-1-CCL4 56235 
86.12413 LA-1-V-1-TCE 79016 
PC.12414 LA-1-V-1-L.M.P'. 56235 

79016 
CL 
SOLIDS,DIS 

86.12415 LA-1-V-2-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12416 LA-1-V-3-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12417 LA-2-V-1-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12418 LA-2-V-2-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12419 LA-2-V-3-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

~~.oved, Contracting 

Analytical Report 

Date: 12101186 

Sample Sheet # 5425 

Analysis Analytical Uncertainty 
Type Result Units +I-

CC14 40 % 4 
CC14 100 % 5 
TCE 97 % 5 
CC14 32 ~ % 2 
TCE 16 % 1 
Chloride 1 MG/L .5 
Diso1ved Solids 12350 MG/L 1235 
CC14 43' % 2 
TCE 21 % 1 
Chloride 8 MG/L .5 
Disolved Solids 5460 MG/L 546 
CC14 40 v % 2 
TCE 20 % 1 
Chloride 3 MG/L .5 
Disolved Solids 2630 MG/L 263 
CC14 30 % 3 
TCE 16 % 1 
Chloride 5 MG/L .5 
Disolved Solids 6600 MG/L 660 
CC14 41 % 2 
TCE 2G % 1 
Chloride 3 MG/L .5 
Disolved Solids 5010 MG/L 501 
CC14 46 % 3 
TCE 18 % 1 
Chloride 4 MG/L .5 
Disolved Solids 10550 MG/L 1055 

Date: 1 L 1 ' I "'/ 

Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96584 24ug/gCT,32 TCE 56235 
79016 

00.96585 33ug/gCT,25 TCE 56235 
79016 

"'6589 32ug/L CT,40TCE 56235 
79016 

.16590 32ug/L CT,40TCE 56235 
79016 

00.96773 20ng/gCT20510TC 56235 
79016 

00.96774 38ng/gCT38494TE 56235 
79016 

00.96775 20ng;mlCT20280T 56235 
79016 

00.96776 60ng;mlCT60840T 56235 
79016 

86.10192 LA-1-V-1-F.O.F. 56235 
79016 
CL 

86.10193 LA-2-M5-1-ALGL 56235 
79016 
CL 

86.10194 LA-1-MS-1-ALGL 56235 
79016 
CL 

86.10195 LA-3,4-V-123PEL 56235 
79016 
CL 

86.10196 LA-3-V-3-I.A. 56235 
79016 
CL 
PH 

0197 LA-4-MS-123-I.A 56235 
79016 
CL 
PH 

86.10198 LA-1-V-1-HEPA 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet # 5422 

Analytical Uncertainty 
Result Units +I-

< 5 UG/L 2 
< 5 UG/L 2 
< 5 UG/L 2 
< 5 UG/L 2 

25 UG/L 3 
34 UG/L 4 
21 UG/L 3 
47 UG/L 5 
.1 UG/KG .1 
7.8 UG/KG 1 
.1 UG/KG .1 
.05 UG/KG .1 
44 UG/L 4 
8050 UG/L 805 
69 UG/L 7 
44000 UG/L 4400 

< 1 MG/L 1 
< 1 MG/L 1 
< 1.000 MG/L 1.000 

27 UG/KG 3 
1 UG/KG 1 

38.000 UG/G 2.000 
510 UG/KG 51 
628 UG/KG 63 

54.000 UG/G 2.000 
82 UG/KG 8 
70 UG/KG 7 
2,610.000 UG/G 130.000 

168 UG/KG 16 
150 UG/KG 15 
8,750.000 UG/G 435.000 

9.900 PH UNITS 0.200 
2000 UG/KG 200 
600 UG/KG 60 
26,700.000 UG/G 1,335.000 

8.900 PH UNITS 0.200 
38 UG/KG 4 

< 1 UG/KG 1 



CL 
PH 

86.10199 LA-4-V-3-HEPA4 56235 
79016 
CL 
PH 

~~~$ Date: /2-f I I ,y( 
~ ;· ( 

Approved, Contracting 

Chloride 
pH 
CC14 
TCE 
Chloride 
pH 

: (1_ .• 

9.000 UG/G 
8.300 PH UNITS 

150 UG/I<G 
10 UG/I<G 
87,700.000 UG/G 

5.900 PH UNITS 

15 

1.000 
0.200 

1 
4,335.000 

0.200 

Date: 1 : I - I ~ 1 
/ 

Approved, QUality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID cas. 
No. No. Number 

00.96767 80.8 p~ CL 
86.10186 LA-1-v-1-c.s. CL 
86.10187 LA-2-v-1-c.s. CL 
86.10188 LA-2-V-3-c.s. CL 

0189 LA-3-v-1-c.s. CL 
1190 LA-3-v-2-c.s. CL 
J191 LA-4-V-123-C.S. CL 

Approved, Contracting 

Analytical Report 

Date: 12101/86 

Sample Sheet # 5423 

Analysis Analytical Uncertainty 
Type Result Units +I-

Chloride 83.000 MG/L 1.000 
Chloride 1,050.000 MG/L 1.000 
Chloride 1,050.000 MG/L 1.000 
Chloride 1,375.000 MG/L 1.000 
Chloride 950.000 MG/L 1.000 
Chloride 1,300.000 MG/L 1.000 
Chloride 1,350.000 MG/L 1.000 

Approved,/~ ty Control 

Date: 1L 1 ' 1 Sl 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID cas. 
No. No. Number 

00.96586 4800ngCT,280TCE 56235 
79016 

00.96587 220ngCT,4500TCE 56235 
79016 

,.,.. q6588 800ngCT,1100TCE 56235 
79016 

5770 20ngCT,20280TCE 56235 
79016 

00.96771 10ngCT,10140TCE 56235 
79016 

00.96772 40ngCT,40560TCE 56235 
79016 

86.12449 1-V-1-T,TC 56235 
79016 

86.12450 1-V-2-T,TC 56235 
79016 

86.12451 1-V-3-T,TC 56235 
79016 

86.12452 1-V-4-T,TC 56235 
79016 

86.12453 1-V-5-T,TC 56235 
79016 

86.12454 1-V-6-T,TC 56235 
79016 

86.12455 1-V-(1-6)-T,TC 56235 
79016 

86.12456 2-V-1-T,TC 56235 
79016 

86.12457 2-V-2-T,TC 56235 
79016 

86.12458 2-V-3-T,TC 56235 
79016 

:459 2-V-4-T,TC 56235 
79016 

8b.J.2460 2-V-5-T,TC 56235 
79016 

86.12461 2-V-6-T,TC 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet # 5379 

Analytical uncertainty 
Result units +/-

2900 NG 299 
240 NG 24 
330 NG 33 
4800 NG 488 
1440 NG 144 
2100 NG 210 
8 NG 1 
1150 NG 115 
5.6 NG 1 
499 NG so 

rJ,~. K·,.. NG 
NG 

> 188 J NG 19 
J)L f C(, .. u,._- ~ NG 

6780 NG 678 
161 NG 16 
5110 NG 511 

< 10 NG 1 
> 5760 1 

j) ... f q..,,,...<.,,/ 
NG 576 
NG 

> 5410 ' NG 541 
p,J ()v<"t~ ,) NG 

5410 NG 541 
140 NG 14 

< 10 NG 1 
3 NG 1 
63 NG 6 

< 10 NG 1 
!},) Ci ".,..cl ,) NG 

r> ,t~ I<',..., NG 
NG 

< 10 NG 1 
1190 NG 119 
164 NG 16 
4580 NG 458 
115 NG 12 
5660 NG 566 
110 NG 12 



86.12462 2-V-(1-6)-T,TC 56235 CC14 8 NG 1 
79016 TCE < 10 NG 1 

86.12463 3-V-1-T,TC 56235 CC14 2170 NG 217 
79016 TCE 231 NG 23 

86.12464 3-V-2-T,TC 56235 CC14 2230 NG 223 
79016 TCE 235 NG 23 

2465 3-V-3-T,TC 56235 CC14 5660 NG 566 
79016 TCE 1240 NG 124 

86.12466 3-V-4-T,TC 56235 CC14 4440 NG 444 
79016 TCE 543 NG 54 

86.12467 3-V-5-T,TC 56235 CC14 258 NG 26 
79016 TCE 6 NG 1 

86.12468 3-V-6-T,TC 56235 CC14 2993 NG 300 
79016 TCE 8 NG 1 

86.12469 3-V-(1-6)-T,TC 56235 CC14 < 10 NG 1 
79016 TCE < 10 NG 1 

86.12470 4-V-1-T,TC 56235 CC14 5600 NG 560 
79016 TCE 52 NG 5 

86.12471 4-V-2-T,TC 56235 CC14 590 NG 59 
79016 TCE < 10 NG 1 

86.12472 4-V-3-T,TC 56235 CC14 2600 NG 260 
79016 TCE 36 NG 4 

86.12473 4-V-4-T,TC 56235 CC14 5200 NG 520 
79016 TCE 210 NG 21 

86.12474 4-V-5-T,TC 56235 CC14 6200 NG 620 
79016 TCE 162 NG 16 

86.12475 4-V-6-T,TC 56235 CC14 4900 NG 490 
79016 TCE 116 NG 12 

86.12476 4-V-(1-6)-T,TC 56235 CC14 < 10 NG 1 
79016 TCE < 10 NG 1 

86.12477 (1-4)-V-1-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 502 NG 50 

2478 (1-4)-V-2-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 605 NG 61 

c,_.J.2479 (1-4)-V-3-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 614 NG 61 

86.12480 (1-4)-V-4-T,TCA 56235 CC14 615 NG 62 
79016 TCE < 10 NG 1 

86.12481 (1-4)-V-5-T,TCA 56235 CC14 {Jfl,;,f. ;,.J 
NG 

79016 TCE NG 
86.12482 (1-4)-V-6-T,TCA 56235 CC14 730 NG 73 

79016 TCE < 10 NG 1 
86.12483 (1-4)V-ALL-T,TC 56235 CC14 < 10 NG 1 

79016 TCE < 10 NG 1 

Approve~ Contracting 

~ Date: Ill f If( Date: 1 L 1 ' 1 Y.::.' 

Approved, Ouali ty Control 
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John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID cas. 
No. No. Number 

00.96768 25.9 ppn CL 
00.96769 12.9 ppn CL 
86.12420 PA1234M5123IMPB CL 
86.12421 LA-1-MS-1-IMP CL 
~- 12422 LA-1-MS-2-IMP CL 

2423 LA-1-M5-3-IMP CL 
.2424 LA-2-M5-1-IMP CL 

8o.12425 LA-2-MS-2-IMP CL 
86.12426 LA-2-M5-3-IMP CL 
86.12427 LA-3-M5-1-IMP CL 
86.12428 LA-3-M5-2-IMP CL 
86.12429 LA-3-M5-3-IMP CL 
86.12430 LA-4-M5-1-IMP CL 
86.12431 LA-4-MS-2-IMP CL 
86.12432 LA-4-M5-3-IMP CL 

Approved, Contracting 

Analytical Report 

Date: 12101186 

L 

Sample Sheet # 5377 

Analysis Analytical Uncertainty 
Type Result Units +I-

Chloride 27.000 MG/L 1.000 
Chloride 13.000 MG/L 1.000 
Chloride < 1.000 MG/L 1.000 
Chloride < 1.000 MG/L 1.000 
Chloride < 1.000 MG/L 1.000 
Chloride < 1.000 MG/L 1.000 
Chloride < 1.000 MG/L 1.000 
Chloride 48.000 MG/L 1.000 
Chloride 325.000 MG/L 1.000 
Chloride 168.000 MG/L 1.000 
Chloride 72.000 MG/L 1.000 
Chloride 148. 000 MG/L 1.000 
Chloride 42.000 MG/L 1.000 
Chloride 220. 000 MG/L 1.000 
Chloride 270. 000 MG/L 1.000 

Date: /LI ' I 5'( 
/ 

Approved, 6uality Control 



From: 

John vavruska 
MS - E 517 
Tel. (505)-667-7391 

Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID cas. 
No. No. Number 

86.12400 LA-1-V-1-S.D.L. 56235 
79016 
CL 
PH , 

1 2401 LA-1-V-2-S.D.L. 56235 
79016 
CL 
PH 

86.12402 LA-1-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12403 LA-2-V-1-S.D.L. 56235 
79016 
CL 
PH 

86.12404 LA-2-V-2-S.D.L. 56235 
79016 
CL 
PH 

86.12405 LA-2-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12406 LA-3-V-1-S.D.L. 56235 
79016 
CL 
PH 

86.12407 LA-3-V-2-S.D.L. 56235 
79016 
CL 
PH 

~408 LA-3-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12409 LA-4-V-1-S.D.L. 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 

Date: 12/01/86 

I , 
'j ' J 

UJ( I . 

Sample Sheet # 5424 

Analytical uncertainty 
Result Units +/-

< .12 UG/L .1 
.14 UG/L .1 
14,000.000 MG/L 700.000 

10.300 PH UNITS 0.200 
< .12 UG/L .1 
< .12 UG/L .1 

18,000.000 MG/L 900.000 
2.900 PH UNITS 0.200 

< .12 UG/L .1 
.21 UG/L .1 
26,000.000 MG/L 1,300.000 

2.400 PH UNITS 0.200 
< .12 UG/L .1 
< .12 UG/L .1 

13,000.000 MG/L 650.000 
2. 200 PH UNITS 0.200 

< .12 UG/L .1 
.57 UG/L .1 
25,000.000 MG/L 1,250.000 

1.800 PH UNITS 0.200 
< .12 UG/L .1 

.18 UG/L .1 
28,000.000 MG/L 1,400.000 

1.600 PH UNITS 0.200 
< .12 UG/L .1 

.43 UG/L .1 
20,000.000 MG/L 1,000.000 

1.000 PH UNITS 0.200 
.14 UG/L .1 
.64 UG/L .1 
9,000.000 MG/L 450.000 

3.500 PH UNITS 0.200 
< .12 UG/L .1 

.59 UG/L .1 
19,000.000 MG/L 950.000 

4.100 PH UNITS 0.200 
< .12 UG/L .1 

.43 UG/L .1 



CL Chloride 12,000.000 MG/L 600.00( 
PH pH 2.000 PH UNITS 0 .20C 

86.12410 IA-4-V-2-S.D.L. 56235 CC14 < .12 UG/L .1 
79016 TCE .57 UG/L .1 
CL Chloride 18,000.000 MG/L 900.000 
PH pH 207.000 PH UNITS 0.200 

'2411 IA-4-V-3-S.D.L. 56235 CC14 < .12 UG/L .1 
79016 TCE .35 UG/L .1 
CL Chloride 22,000.000 MG/L 550.000 
PH pH 1.900 PH UNITS 0.200 

;_~4~/ Date: iL I ' I Jt _______ ;'..-.;..·' "4---------D-at_e_:_/_-z__;_.~_-_; ___ ;,_/ _ 

Approved' C~ting Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96764 6.4 ppn CL 
00.96765 3.2 ppn CL 
00.96766 12.9 ppn CL 
86.12433 LA-1-V-A.C. (F) 56235 

79016 
CL 
PH 

86.12434 LA-12Vl23-AC(U) 56235 
79016 
CL 
PH 

86.12435 LA-3-V-3-AC. (U) 56235 
79016 
CL 
PH 

86.12436 LA-4-V-123-AC(U 56235 
79016 
CL 
PH 

86.12437 LA-1-V-1-M.W. 56235 
79016 
CL 

86.12438 LA-1-V-2-M.W. 56235 
79016 
CL 

86.12439 LA-1-V-3-M.W. 56235 
79016 
CL 

86.12440 LA-2-V-1-M.W. 56235 
79016 
CL 

441 LA-2-V-2-M.W. 56235 
79016 
CL 

86.12442 LA-2-V-3-M.W. 56235 
79016 
CL 

86.12443 LA-3-V-1-M.W. 56235 

Analytical Report 

Analysis 
Type 

Chloride 
Chloride 
Chloride 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 

Date: 12/01/86 

Sample Sheet # 5378 

Analytical Uncertainty 
Result units +/-

7.000 MG/L 1.000 
3.600 MG/L 1.000 

14.500 MG/L 1.000 
990 UG/KG 99 

< 1 UG/KG 1 
2,300.000 UG/G 1.000 

9.900 PH UNITS 0.200 
< 1 UG/KG 1 

35 UG/KG 4 
9,780.000 UG/G 1.000 

5. 700 PH UNITS 0.200 
1100 UG/KG 110 
58 UG/KG 6 
30,100.000 UG/G 1.000 

6.000 PH UNITS 0.200 
620 UG/KG 62 
110 UG/KG 11 
12,550.000 UG/G 1.000 

4.900 PH UNITS 0.200 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 



79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12444 LA-3-V-2-M.W. 56235 CC14 < .1 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

1 2445 LA-3-V-3-M.W. 56235 CC14 < .1 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12446 LA-4-V-1-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE .13 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12447 LA-4-V-2-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE .13 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12448 LA-4-V-3-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

----~ ;;;!--/ _.--,.~~/0'-- Date: /z_; r If'( ____ / 1;..;;.--.;;..;:ct"~"~--------oa_t_e_=_~_z__;_;_;_.l'_t"'_ 
~APproved, Contracting Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Bum Test 

Sample other ID Cas. 
No. No. Number 

00.96584 24ug/gCT,32 TCE 56235 
79016 

00.96585 33ug/gCT,25 TCE 56235 
79016 ,. 'SS89 32ug/L CT,40TCE 56235 
79016 

JS90 32ug/L CT,40TCE 56235 
79016 

00.96773 20ng/gCT20510TC 56235 
79016 

00.96774 38ng/gCT38494TE 56235 
79016 

00.96775 20ng/.mlCT20280T 56235 
79016 

00.96776 60ng;mlCT60840T 56235 
79016 

86.10192 LA-1-V-1-F.O.F. 56235 
79016 
CL 

86.10193 LA-2-MS-1-ALGL 56235 
79016 
CL 

86.10194 LA-1-MS-1-ALGL 56235 
79016 
CL 

86.10195 LA-3,4-V-123PEL 56235 
79016 
CL 

86.10196 LA-3-V-3-I.A. 56235 
79016 
CL 
PH 

·197 LA-4-MS-123-I.A 56235 
79016 
CL 
PH 

86.10198 LA-1-V-1-HEPA 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet # 5422 

Analytical Uncertainty 
Result Units +I-

< 5 UG/L 2 
< 5 UG/L 2 
< 5 00/L 2 
< 5 00/L 2 

25 00/L 3 
34 00/L 4 
21 UG/L 3 
47 00/L 5 
.1 UG/KG .1 
7.8 00/KG 1 
.1 UG/KG .1 
.OS UG/KG .1 
44 UG/L 4 
8050 UG/L 805 
69 00/L 7 
44000 UG/L 4400 

< 1 MG/L 1 
< 1 MG/L 1 
< 1.000 MG/L 1.000 

27 UG/KG 3 
1 UG/KG 1 

38.000 00/G 2.000 
510 00/KG 51 
628 00/KG 63 

54.000 UG/G 2.000 
82 UG/KG 8 
70 00/KG 7 
2,610.000 00/G 130.000 

168 00/KG 16 
150 UG/KG 15 
8,750.000 UG/G 435.000 

9.900 PH UNITS 0.200 
2000 UG/KG 200 
600 UG/KG 60 
26,700.000 UG/G 1,335.000 

8.900 PH UNITS 0.200 
38 UG/KG 4 

< 1 UG/KG 1 



CL 
PH 

86.10199 LA-4-V-3-HEPA4 56235 
79016 
CL 
PH 

Date: /Z.j 1 I .?t-
/ 7 
Approved, Contracting 

Chloride 
pH 
CC14 
TCE 
Chloride 
pH 

: '-'---· 

9.000 UG/G 
8.300 PH UNITS 

150 UG/KG 
10 UG/KG 
87,700.000 UG/G 

5.900 PH UNITS 

15 

1.000 
0.200 

1 
4,335.000 

0.200 

Date: 1 : I - I -- /~ 

Approved, QUality Control 



John vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID Cas. 
No. No. Number 

86.10161 LANL-1-M5-1 AL 
FE 
NA 

86.10162 LANL-1-M5-2 AL 
FE 
NA 

... . .1.0163 LANL-1-M5-3 AL 
FE 
NA 

86.10164 LANL-2-M5-1 AL 
NA 

86.10165 LANL-2-M5-2 AL 
FE 
NA 

86.10166 LANL-2-M5-3 AL 
FE 
NA 

86.10167 LANL-3-M5-1 AL 
FE 
NA 

86.10168 LANL-3-M5-2 AL 
FE 
NA 

86.10169 LANL-3-M5-3 AL 
FE 
NA 

86.10170 LANL-4-M5-1 AL 
FE 
NA 

86.10171 LANL-4-M5-2 AL 
FE 
NA 

')172 LANL-4-M5-3 AL 
FE 
NA 

86.10173 BLANK AL 
FE 
NA 

Analytical Report 

Date: 12/01/86 

Sample Sheet i 5421 

Analysis Analytical uncertainty 
Type Result units +/-

Al 5.300 MG/L 0.100 
Fe 3.200 MG/L 0.100 
Na 2.500 MG/L 0.100 
Al 6. 700 MG/L 0.100 
Fe 5.000 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 5. 700 MG/L 0.100 
Fe 2.500 MG/L 0.100 
Na 2.100 MG/L 0.100 
Al 2.300 MG/L 0.100 
Na 2.100 MG/L 0.100 
Al 3.500 MG/L 0.100 
Fe 7.600 MG/L 0.100 
Na 2.000 MG/L 0.100 
Al 3.600 MG/L 0.100 
Fe 22.200 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.400 MG/L 0.100 
Fe 26.200 MG/L 0.100 
Na 2.200 MG/L 0.100 
Al 3. 700 MG/L 0.100 
Fe 31.100 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.100 MG/L 0.100 
Fe 51.200 MG/L 0.100 
Na 2.300 MG/L 0.100 
Al 4.100 MG/L 0.100 
Fe 18.400 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.300 MG/L 0.100 
Fe 29.300 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 5.400 MG/L 0.100 
Fe 65.600 MG/L 0.100 
Na 2.200 MG/L 0.100 
Al 8.100 MG/L 0.100 
Fe 0.600 MG/L 0.100 
Na 1. 700 MG/L 0.100 



86.12484 Fe• 0 . 099 mg/L AL 
FE 
NA 

86.12485 Fe•.08Al•.45mgL AL 
FE 
NA 

...-:<~:~ Date: /Z-11 IYt 

~pro~ed, 'contracting 

Al < 0.100 MG/L 0.100 
Fe 0.120 MG/L 0.100 
Na 6.900 MG/L 0.100 
Al 0.500 MG/L 0.100 
Fe 0.100 MG/L 0.100 
Na 0.100 MG/L 0.100 

Date: 1 .:.. 1 I 1 f( 

Approved, Quality Control 
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University of California 
CAE Project No: 3770 

Run 

Start Time 
Finish Time 

Gas Conditions 
Pressure (in Hg) 
Temperature, (F) 
Z.1oist. (Volume%) 
02, (Volume %) 
C02, (Volume %) 
Density, (lb/ft3) 

Gas Flow Rates 
volume Basis 

acfm 
scfm 
dscfm 

Mass Basis 
lb/hr 

Table 1 
Summary of Results 
September 4, 1986 

Condition 1 

1 2 

01:10 PM 06:52 PM 
02:45 PM 08:15 PM 

23.23 23.12 
209 213 

35.20 35.52 
9.2 9.2 
8.6 8.6 

0 .o 407 0.0 402 

1500 1546 
919 937 
596 604 

3660 3730 

3 

09:25 PM 
10:45 PM 

23.12 
212 

36.60 
9.2 
8.6 

0 .0 401 

1491 
905 
574 

3590 



University of California 
CAE Project No: 3770 

Run 

Start Time 
Finish Time 

Gas Conditions 
Pressure (in Hg) 
Temper at ur e, (F) 
Moist. (Volume%) 
02' (Volume %) 
C02, (Volume %) 
Density, (lb/ft3) 

Gas Flow Rates 
Volume Basis 

acfm 
scfm 
dscfm 

Mass Basis 
lb/hr 

Table 2 
Summary of Results 
September 5, 1986 

Condition 2 

1 2 

09:50 AM 12:20 PM 
11:20 AM 01:40 PM 

23.09 23.09 
216 226 

32.45 31.96 
10.4 10.4 

8.0 8.0 
0.040 5 0. 0 40 0 

1373 1378 
827 818 
559 557 

3340 3310 

3 

02:40 PM 
04:00 PM 

23.09 
229 

31.99 
10.4 

8.0 
0.0398 

1367 
808 
550 

3270 
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University of California 
CAE Project No: 3770 

Run 

Start Time 
Finish Time 

Gas Conditions 
Pressure (in Hg) 
Temperature, (F) 
Moist. (Volume%) 
02' (Volume %) 
C02, (Volume %) 
Density, (lb/ft3) 

Gas Flow Rates 
Volume Basis 

acfm 
scfm 
dscfm 

Mass Basis 
lb/hr 

Table 3 
Summary of Results 
September 6, 1986 

Condition 3 

1 2 

10:35 AM 05:07 PM 
11:55 AM 06:32 PM 

23.19 23.08 
225 216 

35.40 39.47 
10.1 10.0 

8.0 7.6 
0.0396 0.0391 

1569 1682 
937 1013 
605 613 

3730 3950 

3 

07:27 PM 
0 8:50 PM 

23.08 
210 

27.36 
10.2 

7.6 
0.0 417 

1592 
967 
702 

3980 



University of California 
CAE Project No: 3770 

Run 

Start Time 
Finish Time 

Gas Conditions 
Pressure, (in Hg) 
Temperature, (F) 
Moist. (Volume %) 
02, (Volume %) 
C02, (Volume %) 
Density, ( lb/ft3) 

Gas Flow Rates 
Volume Basis 

acfm 
scfm 
dscfm 

Mass Basis 
lb/hr 

Table 4 
Summary of Results 
September 7, 1986 

Condition 4 

l 2 

01:50 PM 03:57 PM 
03:12 PM 05:18 PM 

23.16 23.16 
213 211 

25.37 25.59 
12.3 11.0 

5.9 7.0 
0.0418 0 .o 420 

1492 1565 
906 951 
676 708 

3740 3944 

3 

07:10 PM 
08:30 PM 

23.13 
202 

26.07 
10.2 

8.0 
0 .o 426 

1562 
962 
711 

3992 



A 
An 
As 
Bwo 
Cp 
Df 
Fd 
Fe 
GCV 
DH 

(Dp) ~ -

DH@ 
%I 

Kp 

Kc 
Md 
Ms 
Mn 
N 
Pb 
Pf 
Pi 
Ps 
Qa 
Qstd 
std 
Tf 
Ti 
Tm 
Ts 
Tstd 
G 
Va 
Vf 
Vlc 

Vm 

Vmstd -

Vstd 
vsoln -
Vt 
Vtb 
Vwstd -
vs 
Yd 

·Nomenclature 

absorbance 
cross sectional area of nozzle (ft 2 ) 

cross sectional area of stack (ft 2 ) 

proportion of water vapor in the gas stream by volume (%) 
pitot tube coefficient (dimensionless) 
dilution factor 
ratio of dry gas generated to gross calories (dcfrniMBtu) 
ratio of gas generated to gross calories (dscf/MBtu) 
gross calorific value of fuel (Btu/lb) 
average pressure drop across the meter box orifice 
(in. H2 0) 

average of square roots of velocity heads of stack 
gas (in. H 2 0) 
meter orifice calibration coefficient (dimensionless) 
percent of isokinetic sampling (acceptable: 90%~%I~ll0%) 

[(lb/lb-mole) (in. Hg)J~ 
[(

0 R)(in. H 2 0)] ~ 
spectrophotometer calibration factor 
dry molecular weight of stack gas (lb/lb-mole) 
molecular weight of stack gas, wet basis (lb/lb-mole) 
total amount of particulate matter collected (gm) 
normality of titrant (meq/rnl) 
barometric pressure (in. Hg) 
final absolute pressure of flask (in. Hg) 
initial absolute pressure of flask (in. Hg) 
absolute stack gas pressure (in. Hg) 
volumetric flow rate, actual conditions 
volumetric flow rate, standard conditions, dry basis 
standard conditions, 29.92 in. Hg 68°F 
final absolute temperature of flask ( 0 R) 
initial absolute temperature of flask ( 0 R) 
average dry gas meter temperature (°F) 
average stack temperature (°F) 
absolute temperature, standard conditions (528°R) 
total sampling time (min) 
volume of aliquot (rnl) 
volume of flask (ml) 
total volume of liquid collected in impingers and silica 
gel (rnl) 
volume of gas sample through the dry gas meter at meter 
conditions (ft 3 ) 

volume of gas sample through the dry gas meter, 
standard conditions (ft 3

) 

volume of flask sample, standard conditions (ml) 
total volume of solution (rnl) 
volume of titrant used .t.Q.. titrate aliquot Crnl) 
volume of titrant used to titrate blank (rnl) 
val ume of water collected,_ standard conditions (ft 3 ) 

stack gas velocity (ft/sec) 
gas meter correction factor (dimensionless) 



UNIVERSITY OF CALIFORNIA 
CAE Project No: 3770 

Run No. 1 

STACK 

An .000534 

As • 7 9 

Bwo .3520 

%COz 8.6 

Cp .840 

DH • 7 40 

DH@ 1.807 

{DP)~ .415 

%I 103.9 

Md 29.7 4 

Mn .0000 

Ms 25.61 

%02 9.2 

Pb 23.19 

Ps 23.23 

e 64.0 

Tm 84 

Ts 209 

VIc 308.6 

Vm 35.50 

Vmstd 26.75 

Vs 31.64 

Vwstd 14.54 

Yd .9999 

-. :. , _- .:·: 

PARAMETERS 

Condition 1 ---------

2 3 

.000534 .000534 

• 7 9 • 79 

.3652 .3660 

8.6 8.6 

.840 .840 

• 7 40 .680 

1.807 1.807 

.425 .410 

104.1 104.9 

29.7 4 29.74 

.0000 .0000 

25.46 25.45 

9.2 9.2 

23.08 23.08 

23.12 23.12 

80.0 80.0 

79 66 

213 212 

409 399 

44.23 41.97 

33.48 32.55 

32.61 31.45 

19.26 18.79 

.9999 .9999 



UNIVERSITY OF CALIFORNIA.o ·. ~-- ~: 

CAE Project No: 3770 

PARAf.lE TERS 

Condition 2 

Run No. 1 2 3 

STACK 

An .000534 .000534 .000534 

As • 7 9 • 79 • 7 9 

Bwo .3245 .3196 .3199 

%COz 8.0 8.0 8.0 

Cp .840 .840 .840 

DH .570 .640 .6 20 

DH@ 1.807 1.807 1.807 

(DP)~ .379 .378 .375 

%! 98.5 102.2 101.2 

M<] 29.70 29.70 29.7 0 

Mn .0000 .0000 .0000 

Ms 25.90 25.96 25.95 

%0z 10.4 10.4 10.4 

Pb 23.05 23.05 23 .OS 

Ps 23.09 23.09 23.09 

e 80.0 80.0 80.0 

Tm 71 92 103 

Ts 216 226 229 

V1c 303 .a 307 300.6 

Vm 38.84 41.71 41.60 

Vmstd 29.79 30.7 8 30.10 

Vs 28.97 29.08 28.84 

Vwstd 14.31 14.46 14.16 

yd .9999 .9999 .9999 



UNIVERSITY OF CALIFORNIA 
CAE Project No: 3770 

Run No. 1 

STACK 

An .000534 

As • 7 9 

Bwo .3540 

%COz 8.0 

Cp .840 

DH • 7 80 

DH@ 1.807 

(DP) }z .429 

%I 104.7 

M(i 29.6 8 

Mn .0000 

Ms 25.55 

%02 10.1 

Pb 23.15 

Ps 23.19 

e 80.0 

Tm 78 

Ts 225 

V1c 399 

Vm 45.07 

Vmstd 34.29 

Vs 33.10 

Vwstd 18.79 

Ya .9999 

PARAMETERS 

Condition 3 

2 3 

.000534 .000534 

• 79 • 79 

.3 947 .27 36 

7.6 7.6 

.840 .840 

.840 .920 

1.807 1.807 

.457 .446 

105.7 98.0 

29.6 2 29.62 

.0000 .0000 

25.03 26.44 

10.0 10.2 

23.05 23.05 

23.08 23 .o 8 

80.0 80.0 

89 72 

216 210 

485.4 297.9 

47.21 48.6 0 

35.05 37.25 

35.49 33.5 9 

22.86 14.03 

.9999 .9999 



UNIVERSITY OF CALIFORNIA 
CAE Project No: 3770 

Run No. 1 

STACK 

An .000534 

As • 7 9 

Bwo .2537 

%C0 2 5.9 

Cp .840 

DH .820 

DH@ 1.807 

(DP)~ .419 

%I 96.3 

Md 29.44 

Mn .0000 

Ms 26.54 

%0z 12.3 

Pb 23.13 

Ps 23.16 

e 80 .o 

Tm 82 

Ts 213 

V1c 254.2 

Vm 46.68 

Vmstd 35.23 

Vs 31.49 

Vwstd 11.97 

Yd .9999 

PARAMETERS 

Condition 4 

2 3 

.000534 .000534 

• 7 9 • 7 9 

.2559 .2607 

7.0 8.0 

.840 .840 

1.04 1.02 

1.807 1.807 

.440 .443 

101.7 103.1 

29.56 29.69 

.0000 .0000 

26.60 26.64 

11.0 10.2 

23.13 23.10 

23.16 23.13 

80 .o 80.0 

86 68 

211 202 

284.7 297.4 

52.01 51.31 

38.99 39.72 

33.01 

13.41 

.9999 



GAS FLOWRATES 

Flowrate Velocity 
Sample Period (acfml (ft/s) 

LANL-1-M5-1 1500 32.2 
LANL-1-M5-2 1546 33.1 
LANL-1-M5-3 1491 32.0 

LANL-2-M5-1 1373 29.4 
LANL-2-M5-2 1378 29.5 
LANL-2-M5-3 1367 29.3 

LANL-3-M5-1 1569 33.6 
LANL-3-MS-3 1682 36.1 
LANL-3-MS-3 1592 34.1 

LANL-4-M5-1 1492 32.0 
LANL-4-M5-2 1565 33.6 
LANL-4-M5-3 1562 33.5 
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CLEAN AIR ENGINEERING, INC 
November 21, 1986 

CARBON MONOXIDE EMISSIONS 

UNIVERSITY OF CALIFORNIA 
LOS ALAHOS NATIONAL LABORATORY 
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UNIVERSITY OF CALIFORNIA // 
CAE Project No: 377 0 / 

Run 

Condition 1 
Sept. 4, 1986 

Condition 2 
Sept. 5, 1986 

Condition 3 
Sept. 6, 1986 

Condition 4 
Sept. 7, 1986 

I 

Summary of Results 
Carbon Monoxide Concentrations 

(as ppmv, dry basis) 

1- 2 

5 6 

5 6 

* 5** 

5 5 

*-Data out ot range ot chart recorder 

3 

12 

7 

5 

7 

**-Two peaks noted at 70 and 63 ppm during middle of run 

. - ·~ 



• , 
}J .. 
1 

I 

·- ·- -----.----,.----.---...------,---.--:--,---;--.-.~-,----
i I ::!ill Jt\, jtl,l 1111 Ill u-: ',;;/!j 

. 11!1 Ill~ il\1 Ill! II Ill I I 11·11 II I II:-~, 
~ .f:_,_;.' :~' 1..;.....:1 1_1----+--T-1 1-H-+ 1-H-11+1 H-1 +-JI 1-++++-'i-+' ·I-HI +-H-1 I-HI M-1+-+ 11-i-1 H-I-HI -++-+i-+-1 l--.!--1. I 
g , 1, : '' 1 1111 1111 111 '-' 1 11 1 1 1 ,-r 11 : '' 1 

·i!l II!: ,ill !Iii 11111111\1 I illi ill 1111 ::1] 

I! !:1: 11 1' !iii Ill! 1111 II I Ill! II 1!1 
I ' I ! I i II : II ! ! I : II Ill! II I I I I I ! I I 

I j I I 
I I 

1 ~ : ! I 

I i ~ : 

i : 

! ! j l 

I I I I 
I 1 r : 

j : : I 

I 
I I i 

I I 

: I t / 

I ' I i I i i i I I I I I I I i I I I i ! I ! i I I i : :I 

!111 !Iii itii ill\ 1!11 1111 ill! ~ 
I I I ! ! I I I ! I I I I I ! I I I :J I 

' ' ! I ! I I I i I ! I I I I i ti 

I ; ; I II I i !Ill Ill I I 
i : i ! I ! 

I iII 
i I ! ~ i r ! i i I 

I : l j l : ! I I 
! I 

j i; i 
i j ; ' : I I i : ' i i I 1 I ; i : ! ! II I I I i I I I I i ·=, .. 

!t~r:J!i91!\!y\i'l1i!ll3\ll!fll 1 l lo. p': I! 9\1 

O::F='' '· 1 
; 

i. ' ' 
I : 

I ... 
v '. 4 i si !17l!l:alill9lll!,o J 

i i II I i I j I 
1

1 II 
1

1

, li _::--1·.~ ! i : i Ill! I ! I 
, ' ! II I : !Ill II i T. ' I 

I . 
! : I ! 

! II I I itt 

1 
... 

1: 1 • "•;! !I !ill 1111 Jil! 0l 
w ~a·----+---~---+--~· ·~: __ '_'~i_;~ __ :_J_;~I~I j~i~i~l~l~l~ ll~i 
~~ ... · ';' ;:!:!' i''l IIi! IIi I!\! 

98j '} 

J 

] 
1 

J 
j 

~ : •;,', !• !':! i' ::II!! !ill/ii' ~ 
~ I }-: ! : i I ' I i I. I : I : l i i ! I l I l i I I ! : I ·- ~ 
~~·=~~=·~~~ ='=i~; ~i=:~~-:~~~~~-·~·~'--·~·--~'~~~~·-!_'~'~'~'~i~!~~~~'_L' ll4-~l l.l I i I 
~:r-: , . · ~: , -· !-, ·1 r 1 .. , . , ·: 1 1·r ~-~ TI 11 1 !.Ti '"1 
N;l-.07---+----~~~~~~7.~.-r+,~~!1-':~--~----i-r~!~,-~~4-!~r~'-,L+~,-.~-~~~ .. ~ I 
o·~ ---,r-.-,r-~--~--~~~1--~--~-,~.~:, ~~ 7 

- ! : ~ , ' I : i 
I : : : ' I ! ' : ; I I I ! ::;; 

i I : : i i ! i I ! : .L ~~ 

u' I 
, I i / I I I I t 

i . i ' I! I' IiI Iii I I ' 
I I 

I ; : I I ! ! I I' I I I ' I' . ' 

r,==-=· ~·~~----1-----~~·~·--·~~:~~~i~'~'~!--·~~'--~!~'4-~i~ l!~~~~~i~l~l~~:~l~;~--- l 
: ; I I : ; ' i : ! ! ! i : ! : : ; \ I II I ! ! II I Ill I l 

~ : i : 
i i 

I i 

:·! 

i ; ! I i i II i ! I i ' ' I! ; I Ill! ! I 11 I I 
~ : : : ; :: j ; : ! i i : ;i ; :! ; ; :; : l: ~ l l : : I 1 l: ~ -f 

i'l: ! 1 t, :!1 /Iii 1/11 1111 ZJ 

'' ' ! 

1 ~I~ :I 
"' I ] . : J : : t 

i I I 

! i I ; i j Iii I liT I i Ill II i I I J ; , , , -H-fi ·nH -H-~~- i·H-r -H-H- HI II 11 I ill Ill i 

J 
r:~:~;~! ~:~;~:;~·!~1 ;+;~,~~:~:~:H;+:~:Hl +:~,~::+~~~~::+~~~~~:+:~:~:~:~:~! ~~:: ggj 

i 1 
'· I 

! ! I I 1 

' ! :' 1: I; 1 t I II! i Ill II! i I! I I ill j II II I I ? 
~;~;i~l~i\T!~'~I~!'IH+IHI!~\+HII+!~J~I~Ii~il+l~l~l+l~li+LI~il~~l~ll ·~r 

] 
10 ' : i 9! I I :a, I ; I ! r: I I I 6 i I lis, I ! i '41 I : )3jl, : I 2 i II /1 I I 0 
I I . · I - · I I I . I i 
o:;!;1:i:i2i!l;~l:l:4\lii51 ::sli'l711!1e!lll9 11!10 · .. 

; .• I i:! I i! : i!! 11 l' I'; ! i \! IIi I I I! I I! I ? 
1 

..... 
:: : . .; ~ ... -·~ .. 

-·-· . 

... - :, ·-_~· ·. 

.·':.'":' .· 

--· - .. 

·-· .. 



r 
; ' ' / ; 

I i ' 
I 

! I ' ; 
I /' I I ' 

I i ; I ! I ; : • 
I : ' I i i ; 

I ! 
I I I 

r: ,. ' ,- '.J· t I., I ! r' ! t : I I 11 r t·: r- I I f . I ,. I I I ·i i ' I ' i 
• ! I I I· ··I· 1-t ~ :i : ! I I II II· 1·1 ! I·. II I ·I I I I I 

:1 .i-~·;1-~tl·l~~ '11·11 111·r llll 11. -1-·1 I I· I 
II I -i~~lll·l·l Ill!: lH I I fl.~ fT -II I I Ill 

} 
s I I I I I I 1:1·1 I I r I I I I I I ! 1·1 ., I I I I · t I I I I I I I 

• I ., 
• • 
\:_.I 
'-·:. 

J , p: : I . 9 I 1 ! a I I l ! r ! i I I 6 i I I : 9 I : i 4 I I I 3 I I I 2 I I I 1 I I i o 
I I I i 1.1 II i 2 II I ! 31 : I : 4J I I ! 5 : : I 6 ! I I 7 I I I I I I 9 II ,, 0 

-~-- IiI· I I I iII I! i i ! Ill ! I!: ! I i II I! II I I 
I II I : k II II II f ! I !· I I i I I : : 1- I I ! I .1 ! I I I I I 

,' ! II' II II I ill II II I!:! I: I: II! I II II 1 II Ill 
.. II II II II i !li \; l Ill I : ! I: I I IIi ill I II I 
L ::1: lili I I::;; lj! !ill i I l'll II!! !ill 1111 
. 0 - I! I i ·I' I ' : i i : I ! ! I ! ! : I ! I ! i I ! i ! I ! ! I i ! I ! 

I 

.~~ .. ~_·1 ~1• 1ir1'~1
1 !ill ~!l: !) 1 :'i~ ; 1 

I!J! li! i!!i l':l 
11!1 illl !iii ll:! I::' i 1111 !1: Iii: 

~ ·: i!ll ;i 1 ; ,:;: '
1

' ' il1i l!,i i!!l Jl!i 
·.1 i ! 11 i I II :I: ' ' ! I ' I i' II i '! i': i I i:! 

N I !·II IIi! : \!: ':: l ' ! I;!! IiI I ! ! i! 
~ :(--;_: ;_! ·;_I r--:-, .;_j ;_i -, J-, --:---,-. -f-,-~r-----',~,~i~J+i_;l_;1_1+--'i+!-i-:~-,--l 

< ~_;_,..+,......,......:.__!--_;_--+---r-----+------' --· -' . .;_~ ---'--:----:-+-,;.......;.._~ 1 l:: ! I I l! I I " ! I;' I I i; i i ': I 'i 

• ~ I I!! I i!! ' ' ' i I : 'i :';: I!:! 
I I I . ' I I ' ~ [ ~ 

; I j ' ~ 
: I I i 

' . . 
I ! I i i i ~ 

] I! 1-1:; ; ! ; i! i . l ! 1: i I 

.JI I I ! l : : ! I : ! I i ' ; ' i ! ! ! ! l ' : I I I ! : ! 

f ; ~ ' t- t f l I I ! : i ! : ! 1 : [ l l I I : ; : ! I I I I ! 
] iii I j I i! i I' :I ; i:: l i!! i iIi! IiI i 
il - i ! l ! II I i : ' I i : I f ! i : ! ' I : I I II ! : I I I i i I I 

:g I l I I I I I I I I I ! ! ! : I I I i i ! l I i I I I l I i I I ! I I I I 
] ~ I lll -1 I'll 1 i I: ·I!!! I! I; i' i I i I: I IIi I ; Ill IIi i 
!J I i I I ·I J I I ! ~ I l : I : I I I i : I I ! i i i I I i I i i : i I i I i 

] 
HI IJ I I ill II II 1111 I 1 I! I IiI Ill Ill I I 

_:,._· II I ·1--l· t· I Ill Ill! 1111 II ! i ! II f I II II l I 
~ .. 1111 Ill! 1 1 r I 11 ! ! I' 1 ' 1 . -' i i 1 ! 1 IiI 1 ! 11 1 1 ! 

] 
· Ill Ill iII i i, I! I i! I I:;! T: I I Ill Ill I I I I i 

. ·.:. ~I II II I I I ! I i Ill II ! l i I : I I ! I I I I I I I I I I i I 
•> 1 P: .i I gJI· I Ia; I ! i 71 I I : 6 i ! ! Is I : ' ! 4 I I I J31 I I l2l I I 1 I I o 

]
.<!II 1·111!21[1!31!il4\l\\sl:i\6!11 7JIIIalllls ll!1o 

l--11 1·1 ·J I I I I I II I I I II I ! i I I I I I .1 I ! I II I . - . 

I ! I I I i I i ! i : I I ! ! I I : I I ~ i i I ! I I I ! I I ! I I I I I l- ill llri IIi' i!lj 11, 1 I !: iill 1111 !ill Ill 
~. I I I I I l I i I I i I I I I I i I ' ! 1 ! I I ! I i I I I I I 

t! l -1 I i ! Ill I ill 1·1! I ; ! ;-: I: I I. I! II II 111 

J·. i II I I I I Ill I f I ! II! I I I ! I i I ! II I II I IIi 
I 11 · 1- I I l I! II II I ! II I I i ! l i I I II I I I 

1·1 I I l IiI! ! I i i I ! i i 11; i I ! I I I ! II i Ill 

J l! I l !·1 I I I I I i ~I I I i. i I. I I I I I I i! I ! ! ! ! I!!! 
·"'-..:. I ] ~, 

1-rl---~---+-' --+1--~-r-~;r-!~~~ 

i I ' i I I . I I 
; I i i I 

; 
i 

i I i ; 

' I 

• 

u . 
. I 

u 

r:.J ·.-.·_ ., 



I 
( 

1 

( 

g c 
i ~ 

--
; 

I 

\ 

~ 

7 

T 
: 

I 

6 f? 
4 .. 
I ' : I I 

I I I 

: : ! i I I I 

I r-· t N ~~~-~-+-
I 

I 
r ;; 

!2 -:: 

. (I I 

I ~~. 

+ 
~ I -- I 

} ; 
~ l:: 

~ ~ .I I I 

I I 
I 
I I 

I 

l ! 

I I 

1-+ I I 

' 
! I I' ! 
i ~ 

I I 
I I 

"?-
6 

~ : 

' 

I 
I 
I 

I 

i 
I 

~ . I I -L-t 1-------:----T-- 1 ---
-----

i\ i 

]' 

l 
~~ 
II 

] 
.3 

1 
] 
• 
] 
II 

1 

-~' I I 
·l ,, ! 

I 

i I I i 

I 
. I 

-~- .. I I i 
h .. ! I I r --...:._ ! i 

I 

I ! I 
---! 

I I I 

.. 
1'l ~ s 7 

0 1 2 6 

I I 
I 

I 

I 

I 
( I 

I I 

-l I I 
1 I I I I I I 

I I 

i _j I I -

o I I I . 

I 
I 
I 

I 
I I 

I 
I 
I 
I 

I I I 
I I 
! I 

I i I 
I I i 

I 

9 ·-·'? ~ 

~ 5 6 

I 

I 

I I 

I 

I 
I l__j 

I 
I 

.3 .2 '1 0 

I '7' l 8 ; 91 l 10 I . IT I I I ' I ! I I I I f I I 

; I I II I I I I ! ! Ill ! I 
I 

, : ! i ' . ; 
I 

I I : ! 
I ' 

I I I I I 

' I ~ 1 ' I ' : ' : 

I ! I l ! 
I 

! I ! 
I I 

' ! ! I 
i 

; : i i I 
I 

I I 

I ' i I I ' I : I I I ! i I 
I 

i 

' 

I ' I 

! ! 

I i 

I : 

I 

I 

' I i 

I I 

! I 
I I 

I 
-, 

I 

I I I 

I I I ! ~ I I : I a 
I I I II I 

I I I 
I 

' ; 

3 =? 1 ! ·o 

:7. 8 I I 
91 

I 10 

i : 

: I i ' ... 

I : ' ; i I 
' 

I 

' ! : I i i i 

: I : ; 
I 

I I I 

I ! I 
! 

! I 
I 

~ ' 

i I : I ; i i I 

' i i ' . : I i ; I 

I 

: I 

I ; 

: I I 

I I I 

I i : ; 
I 

! i : 

I i ! I I I I 
I 

:I 

i ; I I i I ! I __ _..._ ___ -~- ---- r------:--- -- __ , __ ---~---:--· ---r---

.. 
6·-:' -

·~::~.:- . ~~ . __ ... : 

·11~,~ ·-~~~-tir_: · · -· 
. ~= . _;··· ... -

.·: .··'~--- ·. :· ~ •: :. ; 
'.-:::: ': .:. ·-· 

.... - ..... ~ 

I ~-~~-,,:·.~:.·· .. --:. -:· ·-·-~ :.,· 
:..._ :_~; -~;~. -. 

>:..~-:~:. 
.- ·-· :.. 

::J 
~ ·: .- '-

...... _. 
·-·--. 

:::J : •· .. 
.•. 

... ~-:- ·-

:· .. - ·-

; __ - -· 

i ;:-::·~-: :.·.. . -... · .... ' -· .. 
- '.· ... ·. -.·· :.-:· ;!.-t .. __ ;··-~:·--.... 

~>f:: . :·. :: ·.- -'"'-.\ .. .' ; 
. - -~- .·::: -~·-:.· ~:. 

;.J ·---

., ..... 

:. - .. ·.- ... 
• .. ,h 

- -"<' 

~- :·- -.:.._ . 



.J 

J 
.J 

~ - --~r-. -~--~----t---+---t-.-+--1-h--i 

I ! I! 
I ! i : I 

~~-. ,._· 
u -·---t-~--+------r----~-----+----~--~~----~--~-~--~ 

I j 

I I 

It) 

I 
I I 

' ; 

0~~7t----~--~~----T---~-----+----~~--~----~--~ ,.. 
1--~---+----+---~---~ 

I L I • : 

i i 
I ' 

! ~-- .. 

~ . ·:·. 
i ·--~ . . .., -- ... ~. ·. 
I 

i 

·.· --·. 
:J ... 

i ' ..• :· ....... ; ·: 
' ·-· .•. 
• ~ 6 . ·. .• 

11 ;· ..... 
(_;:':/::· 
' . ;') ~ .;• .. 

I . .... . . .. ~ 

t----+---1--+-~:_-+--;--+----l-__:-l-.i!_'-----lg 0 ll ~ ;:>- -~-
i! ~ f 

i i . ! 

_._·=~~-·-~il---+1---+1----~~~~~~~ 
1J . !? . fil l E;:> 9 4 '3. I~ •1 :0 

----~2----~3_~----4~ .. ----~s----~s~----7~.~.~--.~e------:~g~i---:~10 
~-----~------~--r-----~~--~----~~~-·~-~~~~~~~~~ 

I I ! I I I I I ! 
I I ' I i I 

; . : -:~ • .>·. 
i 

:J 

-

1 .. :: ·-"::-.... ; __ . 

I 
:J 

.. _;:.". 

I 
~ I . ~-- . 

l .----+-,. --l-----+---H----1---J--.:-----+--~ . I 
)\) ~ l·<. 

I 

_: ~--:~: 
;_; :T,. 

-.. --, 

~-

: ... ·. -: ~ .. 

-~ .. .; .. ·_: 

.••. : ··!"· ... :- ·-. : • .. ·- ~ . 

. . . ......... -
: - ... - -· .• . -. 

. .. -·: .. - .. 

--: .. -~- -::- ~- ~:. 
... -... ·_· 

· . ... -:-. 

.. :-·. 

i: i! ... i 

-j ; I ! I ! I i 'i i:: .. ··:;' ~: .::· -_ 
I ! • ;J t~.:_~ --_- :· .:c>.:- . 

-: .. ·-

l · · . . : : : · ! i ; ; ~ J,:::.- : :-_·.rc·-- _.·- : 
I .-~. . . ··-- .. ··-·.' -:. --·' .• ~~·r • • 

I . -~___;_-+---,-:.....;.--+----'-t~:-+--;-. 71i i-;: ~~:-;--;--t--7-;--;--H 1' ~~!~~~~~·-::~::--~~_:-'~F-<:'}· ·;_ :;.- " - -- . 
It- I I i i ! i I 9l~j ,,._.,... j~·-·/\~::·V~ ~;cc~.- •· i ~t-:-..__ "'-.=: ~:::::: :::[:[:: :::=::::1 ::i .;_.Ji_-::=:i 1:1:++-T: T:\f-;1~ II !:===: \HI-t -t-;-!:: =, ..-1:-li ! ~-;~:~ ~:;;,-· St: .- .••. . ·.:: . 

lll 11-~:.4-l-~, ~--~--+-~+-r:!. :~~--4~-+~-7-+HI!-+\ -:--t-:""TT--;-t-tl-;-1 7711 I 
1::1 I' :::1 

1-
id 

-~-

' I 
I : I 

I' i I 

, ; I 
I i : 
. I 
I ' 

iII ! 

: \ : 

i i I 
I iII 

I I I ! ! I I 

I I 11! 
I , ! 

~~ 9 s 7 0 ~ ' ;3: 2 . 1 0 
·+--~:_ _ _:.:_ __ .:_ ___ +----:----. .,.:-----1-7-----18---~.-9±-_ ---:11,0 

!:J 

I 
u 
I ~ t. -. 

u : .. ·· ~ .. . .. I ._. .. ,. ·' -.-.. ···-,·:~::. ·- ~ 
u ;,_ ·. ~- --~ ...... : 
I, !: ~. . , .. 

-.· .·· 

. ·-'. 



, 
I 

, 
.I 

Iii 

.!! 

ll 

1"3 
• 

~~-~:~-~--~--~-r~~.-,4~ I I 

~~-·-:_: ___ ~------+------+------~------
I ' I ' 

-i'¥ i . i ' I 

~~~~-~~-~--.!.+' ----+---i-t---+-----+l-~-,-1 . I 
I 
I 
I 

.,-:;. 

'V , I I :'1 ~}:-.. : 
.• ~ :· 

i\ i ! i 
.....___,~ I I 

I 
I 

;:] :_ <' .. 

~I 
I i 

i : i ; ! i 

'{ 

:1)/; :li 

i i j! 
I ' ' I I ~ ! I ' : 

; I 

9' :3 I ~ ~ Q 
----~------~--~~ 

6 5 4 G 

. 1 2 3 -. : ,--'r----r-
I i r 

:: ! I I ' i i 't 
or-~~---+--~----+----r--~---1 ~·+---~~~~~89~ 

I I 
' ! 

7- • . ,._.-_ 

··-~-~·.: 

.r·.-

.··: . -. 

... -. .:._: . ..:.:-_- . 

. •. =--. 

·--· -:":-

·.··. :··-·· 

:·: ;;.,~ .. 

'-

··.·:.-· 

": .. ·. 

. : · .•. ~_:.._. 



}· 

l 
1 

.I 

] 
J 

] 
I 

] 
.!1 

] 

j 

1 

_, ~---~ -l;j:--11--+~- / ~ ~ () . I r----+---+--~';~+---l--'---.~..;_j_,___ ? ~ _, 
t--lf--1-="~---r--+~-+--h-/-:..i+~~_;__;_.:..!-:__j ~~ I I 

'l 

--------t--+--1---~--~-~:----r-~'-!~-!-' ~ ~ 
---r~. 7~--~,r-~--~--+-~~-+~~__J84i ----· --1----l-i-t----t-----'--+---- :1 

\ .· 

:1 I I 
9 6 ~ 7 

: i l :::t> .. 
I I I • I 1 

-~-t~---t---i3-c---.::.t---+s--~~:_ ___ ' _71-j-c·--·-~e1' __ : ___:_: .~9 _ _:..:_
1 
_ _::1, o 

I ' i I 

2 

, I II 

i ' 

I I I 
! I 

i I 
. I 
I i 

•• 

L ' I I : I I i -~- ..... ~-t--'---t---t--+--+--+_;_-+--+_:__:_.-
L I~ I 
l I~ I i 

I I 
I 

'I 
I 

f ~ , 1 ' ' I 1 : , 9 I ! ' ' .s 

I ~ 

'·\I. I ! 
i 1 

I 

I I I I j i I 

I I i I I • 
' ; 

! 6; ls: 

'' 

' ' 
I I 

I i 
I I 

I i 
i 

i i 
I I I 
II 1, 

! ! 

t , • I 
. ' ! ' 

I I 

! I ! 

. I 

' 

i I 

l :7: :a: 
I I i I i I 

I , 
I 

i I I 
' 
I ' 

I I 

I I I 
0 I 

I I 

l I I 
Ill 

i I 

:o 
~ I 0 10 

II 

' ! I 

'.! 

... , .. ,, 

-- .. _ ·. 

". 

: . --
. :· --·. ~- --

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

-.- - -:.-- . 

·. --:· '> ~. 
- ....... . : .-:. ;_ 

·. ·: 

. . . . 

. -· 

. ~.: ::. 
-t. :-

.... -.~ .. . -· . '- ·,.. 

.; 

-- ._ .. 



.l 

::J 

-i 

I I I l I I ' I I I I U.l., 
' ' ; ' ' : : I I 

' ' ' I 

I I I I I i I ' i I i i I i I I f i I I I I I I I I I f I I I I ! ; I I 

I ' i I ; : I ' I ! i I 
' I I I I I : ! ' ' ' 

; I ' ' I I I I --r-, 
. 9 .v ~~ I 31 i 2 ~ 7 I 6 9 i' ' ' I , I ' 

: 
I I ', ' ' ~ -J ~_:,_~_2t----t3- 4 s s . I 1 . s
1 " I : : I I I I I ' 

i j i 
I : 

I : ' ' 
I 

I I 

I I ' 

I I I ! 

l ! i : 
I ; 

i 0 1 ! I 
I I : 
9, 1 , 10 

i i 

i\: ~ -1-+--· 1-1----'--li l f--"--1 ! _' f---1-' 1--'-----1 

~ ~-t---i---l---t-1 -t--c---t---! -+----i 

!'_":. . ":.·. 
! '":; .. , .. 

. .. .: ~.--'. 

·· ..... 
.:.I .... ";- . . -.. ' 

. p: _,._·. - ... ·-:·:· .·· .. · .. 
. ·.· 

•. ·:·· 
·• ·_j. 

•·· .. ,. ··-

. --:.·:.. 
. ' . , .. ·. 

: . .. -- ... -.. --
i i I ' ! . ~ f·::?:_:~ :.·;. 

- . . . .. _-
~-1 o:,<·:• :· ; • .. :- <· ~. -:·.c:·~-· ' f---c---f--'--~ . ' t-----i-'----f-'---'--+-:--1 -, +-, -.-,-,,...-~ ! ·'->·-. ~: .... , . . . 

I _... .- _;'-. - - • . . -

'------+--•+-~(l~-k-0--'--1---+--1' -+--~~-+----! q •--:::'f:_ ·.' :. _, -~-.-::.·-r- ~- '>-----r- ~ ·: ~~~ :· p '• ~ ·:.. _.· ~ ._-. 

r) ~-;:::,:· .. 

I I -~ I I . I : I . I ~>'~-. 
~----~,_ / I j I :1 .·.:-

1 :; --~. . 

1--+-----~---+--t---t--t---:-~' ' ~~ ,. ::·.'·:: .: :. 
,. . . 'I "'·-··-·. 

··~-!-----1:------!----!----1----1----!-~---+----1 8 ')~ :'· .. 
rr '-=1 · ... ~·. 

~i ___j __ _l __ _j __ --TII_~____,---'--1,.------..!----'-1-------i 
Ql~ .·~ 
CJ: I -,---, "I I ! I _,r--r---t---+----+----'--l 
i I I 

I I 
i 

I I ! 
I 

I I : 

9: 

I 
. I 
:J . -

• ... · .. 

:..J .... 
! -: :· .' 

;"J .. 

I ·. 
>1 ... 

;] 

l ; .. 
::I 

I 
I 

:.:.1 
I 

. · .. --·: .. - . -
·· .. ··· - .... -

· ..... 

.. _ -: .:.; 
. , .. 

.·.; 

.r·. _·-

·. •:- ...... -... 

-- ;-_·_ 

-----~---·:..-.. 

-1 I' --- - - - '-~- - ___ · -~-----+----~: , ---'-.. : . 
~J 1 " " 

I I 

I i' 
T. J 1 

I 

l 
.;J 

I 
::..! 

·t ! l I 
""-1 : ---~-------!---r---t----f----t--~.c__--+---+..,----~ 

;,. - . ·-· ·_. .. ·:~. :::·_~-
- .. ...... _ ·. 

. * 

··:,, 

.. ;...--

· ... .. .. - .... 



:r:~ 

l 
' I 

.. 
"' ' ' < I 

i : j i 
I I 

l/1 
! II 
I II 

I ill 
I! i I 

I 
.,_l :'. 

'- . 

: I I .,n ·/ I I 1 t I ! I ! 

I i ! 

, __ __ 
' I I ' 

-:·;-~: .. ·. •. 

., •·. . . ·,.--...,.. - · .. 
.;•• ~ 

:-1 .. 
.l '·--: I -.. 

.. 

~ 

l 
~] .. 
~J 

"'<11:::..:.:: --. ···-!·--·. I I 

j I 

! I 

i I j I I ; I I 

I ! ! ' ,. : ! i· I /I I 
I i : I I i ! i i ! J 

~+---4---~---+---+-----~--+---~--~---~ 

I 
I I 

i1 '-

'I 

~ . ·. '~-
;_ ,1._;._ 

·-·--·-·"' 
I ·-· 

. -· ·•·. --: .:.:··. 
. •. 

·-.. ,_ .. 

.· .. · · .. · ...... --~---.:... 

...... - ... -· 
- -. 

.. ·.- __ . .... 
j 

.. a 

tt----:--J--:-_.:--:-t---t---t---:-+---+-~1_;_1 +-:-,...:,-.~, -!-1_:!_:...~.1,~!_;_1 .:_ji 7 9:-J 

I i I II I ! I IiI! A 
~;l---+----c--t-----t---t---' -+i --t-~~--1--~+1--:! --:-"-1 J 
u~~-----t----:~------r-----+-----~----~-----+-----4--~--~~~-·~ ~ 

!'_;_//:·.- -- -.• . : . 
...... 

I. 

J,. 
I 
11-----r----~---r----+----+----~----4~--~--~~~~ 

~ , r I I i 

I . 
i !? . . ' ...... G 6 

I I I . 

8 

i ' ! 

! I ! ' 

' 

: 1 0 

. 9. 10 ( ~ 
~ i ----+---;-~-r---+---;----r--~-+-;-:~~---,-~--r-i-1-;-4: 

a 
'1 

.. -
__ ... 

I~ 
I! 
i I 

I 
! ! : . ~ 

I : 
; 

I I I I I : I 
I I llil 

I ! 
I ~ i I I I I I I i I I 

I I II ! I ll I 
·, : i ' ' ! i ' i !I I i l I I I I I I 

.61 ~ !:1 1 1 il Ill !Ill 1111 
~·-~~~~-4_.:~~~_.:~~~~~--~~r+~~~++~~rT~~ 

__ , ! l ; ' ~ ' ' . ! I I i ! I I : i l ; I Ill! 
i ' i I ' 

,_ 
' I ' '. I I I I·. : . 

- ___ ,___ __ ---f------- -1------f-----t-----+----
; i I I • I I I I 

! 

-· .. ~ 
I ·:~ -,~. 

!..:· ........ •• 

il ' - . ! --: . 
a ; :--~· 

i :<·-··_ 
!J i -· 

! 
:.J 

• 

.. · ~-
·.•· . . _. .. - .. -...· 

; .. ~ .. :. 
~ . . ---:-.. 

- : _ .. _ . 

. ·. ~---_··--

·: .. :.·~~: ~>~··. -
-- ..... 

·.-·· ... ' : 

:. ~-· ._ 
--

- ~-: .~--' 

J: •... 

. -. 
-· >·· 

.. . _ .. ·. 





___ j ____ j ___ -+---~ I 

1--,-r---;---t---+----+----+---!-/-;.----+--:_+---J 7 3 . , . 
' :A I I ' I 

1
1 I. I ' ' 

1-_:,-+-. -;.,-, -+--~~-:--+-~-+--,...--l_...:.,-':~r.:.;_. Hl-,-1-.~ -l----.,..++-.-!. -.. .,-I, -ll. I .: .' 

.. 
. ,'!'.I - .. _ .. ·:: 

' ' . ~ I'. ' I ; 1/: I l: I i ~ · .. ;.·. 
'-! ~ I . 'I' I L ... ··::---~-· ... , 

~ ~ I , /1 ~ 1 I I ' 

~ ~~-~--r-----1----t---t-~-t----1~-~+4~1~' -~~~~~~~~~~! 
PJ ., : I I ! ! ' i ' I : I 

-~-----1~----~,---+---+~~-: :-~~-~~---l 

.. ~. .. . 

:-1 
. ·o;·-~-.. 

::1 

I I I : 
! '· .. 

-~ 
I 

--, 
' 

/\ 
I 

----+----~----4-----~----4-·----+----~---4-~-4-~--4 
I 

! ! I I I I : i I 1 

; l 

4' 
[~ '-~'f------+-1 -+-! -1-------+-__::-+--; ·~-'-~-~ -l-: _I -----' 

1p ~' 8 T ~;> ~ 0 

( , 2 3 1 56 ! '7 i '8; ; 10 

:1 

! 

... - : .. : . 

l---1---- I I I I ----:! \ ; ~-1 '~::·'i..: . ·. ·. 
1. I I i : , 1 I i :. -·. ·' ..., '. -~ ·-~; --;, ' l I 
i ! i ! I I I j ' ' .;. ..... :.• .. 

! --· ~ ! I I i I I' I I .. ~.::. 
:J 
I 
l 

~~ -=-+~~~r~~-~-rJ~ -n---+--1 ---~-----:,____;.--~----~7 4~ ;;~·.:~; 
oi ~' I I ; ••. _. 

~~ i ! ' ~ 
,.:.! _i I i i ,. I I 

.~ orl---~~--~j --+,--~~--~---+---~--r---4-~~ 

...., :..J ~:-1-----l----l------l------l------l-----+----+-'--~---lf----1 
! ! l I 

I 

~ 
I 
I 

:::..1 

:J 

:-] 

... ·~· ... 
. .. !I. 

~ .. - ... ~ 

..., ~---~t---~-~,~ ----,~' ------!r---1~---~~ --~---~,I'----~-----! 
l <:: I I 

I l:l I I ' i : I 
I ·,. ·--· 

... .:... 
L~ u~l---~---~--4-----+-----+-----~,-~~~~--~~--,-4-----l ·r _, .... 

I 

i 
, I 

I 
' I I ! i 

l : ''-.. J ! i I ' : I : I I 
.~ -.1-~-+-----+l---+-----+---+----4-----4~~ .. -4-'~~~--~~ 

~~~ ~-~:_~~----~--~---L---+--1-~1-'--t-'-~'+--__,' 
-~ ;~:, --~~---+j'----+---~~----4---~'~--~r---+----+--~ 

I 

Ai 
. !.' 

• 

I I I ' ~.1 

: i I ! I i I ! ! I 
! I ' ; I i. I, ,I' i : ! , ~ 

~~·~--~--+---+---+---~~~~~~--~· 75: ., I ' I ' ' 
I ! I l I ! 

i I 

1 s a 1 6 '9 · -r , a 1 :2:: 1: o ~--~·----~----~· ----+---~-----r--·~·~~~~-·-·~~---+--~ 
0 1 2 3; 4 5 . 6: i i 7 i '8 I I . 9; : 10 

I I I I I ' i ' i i I i II i i ! ! ! I I! j : 

' I 

i I i 
I! ! 

I! 
I i I I , 

I! I 

I 
; I 

; ' : : I I ! I I i I I i I i i I 
I j 

! I : : : : i i i I I : I I ! I I : it 
I :! ! 
I: i i 

:I! I II: I! I II!; I! II I: l! 1 iTT 'I II Ill! II II 
, ___ _j ___ ; ___ J _______ .J ___ ~--· :~·~~- ~--L-· J __ _ 

.. ---- ·---- 9- -- .. --· .... - ~...__.... 

·. . :. 
. · .. 

;·_·: .. · . 

.. . . . , " . - . ~·-- -· 
.. 

. ·-

• .,a . ·::-... 
. · .... ~ .. 

:. .... _. 

_,.._. 

~ . :._ :._·. 

·. ~ - .. .- ., ... 
·. __ - . :·: -~- .. 

. :_ ... '-: : 

.. _;- .. 

.: .... 
. ·I~ .· .. · 

--------· 



... 
-. 
~ 
; --

.. 

.. 

_:J 

-"J 

I 

l 

I ... 
' 11 

... 

-

..... ~ ·-:~~ .. .,..... · . 

• 
.. ·. =-· .. :..-_'";"• ... 

l I i I ' I 

• 
I -----~----·~------~-----1-------+------~------~~----~--~~~~~-~'~~:~ : I i • 

1 11 1· ' 11 1 1 1 : 11 1·! 1 11 1 ,. ' , 1 1 : 11 1 11 r 1 1 i I 1 1 1 · • / 

' I i II I l I: ! II i ! I I II i 1 I i I I i ! I Ill ! I ill Ill g 

! ! ! i i: i i;!! I iII I! I! i ; I IiI I i:! Ill ill ~ 
i I ! II II i: II I ! Ill i I ; i i i i II II ! i I I I I I 
: i I I I ! I· I I ! ! I ! I I I I : I ! i ! 11 I I I : I I I I ::-1 .. 

1 i/!9ll!:ari!l7ill!s!llis!''!4lillalili~!ll11 lllo 
oH-'t -: -7:--i~ri 7l -'I'! -+2~,-:-,_ -:-i -:-: +3-:-\ ~,-'1:-:-, 4+-, -:-! '! -~-~-'st-:-1 -; ': -_-16~. .:.., .:...1 ..:.! -t7....:!_1:-:-l .:...! +a'! ....:1++-9+--:--:-11-:1-:-l:-11 o 'r 

I 

l iII : i·i iiI I ! I i I : : I i I i j I I iII Ill i . -~-~ 
IIi I II! I II ! IIi Iii: 1 'I! ! ! I I I I I ~ 

i i 
iII 

_. 

1!11 !Ill 1!11 :111 :::: 1!11 II IIIII Ill 1 
I 'V'- i I I I : j I : i i i ! i ! : I i ! i ! I I i I I I I ! l'j 

~~-.=-~-,~.~~~~--~~·,~~~~~~~--~~~-,r+·~~_L~~..:._~~~~~ 
:: :':1 !i:l 1!1: ii: l!ll !"~ !'I !Ill !ill 1111 71(1 

~~-:~,~~~~~-~--~~~~~~....:_~i~·~-~~~~1~:~7!~/~1 _1 ~-~~~--~~--~i ~'4-~~~~-~~: ~i4-L!_i~+l4-~l~l_l~l I 7 : ! i ! 1 I j ' I i : i : ! ! ' ' ! i I j i j l ! I! l ! 7 
':I 1 i 11 :: i I ! ! I i l!! 1 ' ! • II I: I i :II ! a 

~~==~~=~=~=i~~~~=·,~· ~==:~~=~~~ ~~~=~~~=~~ ~~~=~=~=:~ :=·=·===!:=~==~~~~:~~=~=~· ~~~~~~~=~~ ~~~~~=~~~~~~ I 
~~~~~~~~.~,:~~~~~-i~·~'~~'~!-r:~~~~:~'~·~~~~~4-~-~~~4-~i~:~·~~4-~~~·~~~~~·4-~'~:~~~~ 1 

~ ! I ! \ i i I i : i ' I ! ' \ l I : : i i i ; ! ' i i I i I I I ::t 
~4-~,--~ ~:....:...;..~~.+-----+---~~+--~---i+-----+-----,+-,-~~-+....:-~,71~1--'! -,~, I 

~~::,==· =.=:=:~ ... ~==~ =._-=,=~====!=·=~==:==:=~=~=~=,==:==~=:====~~--~=:1. ~:_~~~-i~; -:4-~:.-~~:, 7114-~,1:~1-.~,.~: ~1 
uH1 ~--~~----~----~-·~--~--~--~~----~~--~~~' --~~.:__-r~-L~~~~ ~! 

i I ' I i ! '!I i ! i I:;' ; ! ! iIi l 

i II 
~ : ! 

\ j 

. _ljJ_ ..;:~; ~'-1:...+_;_~! _· '-+-:-'-·~· ~· . ...:'-+~·-·_· .,..' -:--!-!-: ___ -+----' ~:-+-..:..! -'i-; ;+~·..:..',_,_1-jl~-!-!,..-i-!"-:1-i -~~ 
! : • i I ! ! i I i i i ; ~ ! I I ! ! i i I : I I ! I I I ! I I ' l 

:! ! ; I j I Ill! l 
H---:_._~+-': __ ; _:~·4----:~~--·--'+-·----4-----~-----~+-~-~--i~_:_.:_:~l~.~ T 

i; ; i! I I: ! : ! I ; '!I! iIi i il i i Ill 6 

I ! i ! i : i ; 
i I ! ! i 

~H--'--!~:~.,..I..:..; __ !~i~_'_'_..:..l._i~..:..'~i~'~'~..:..i.,..:~·.,..1 ~-·-'--~-'---~~~~..:..!.,..1 __ ~ __ '_i-'-~--'~l..:..l~i I 
'!l jlii !'I! ilil li!:: ,, ,':!II,! '!II 11!1 ~ 
; I I I If I . ! j I i I I I I : i I j I : I ' I I -, i i. i i I I I I ! I I 

0-~,_~~~~~5--t'H: i~l+-f Hj+j+H-+·1+-/ r-:1 1~1-:-7/l+i+_;.....r:,· \1-7-!+-·
1
1 H/

1
-+1/-+-1/'.· H1

1
_ -+1...;-1 H/1-l++-11

1
1
1
-HII 

'.I '!1::: ~ .. ~ ~~ ·I 1-1 I I II I ! I i I ! I ! I I I 

\'711 I I ! I i 1 I I I I I I i : I I i ! i ! I : I I I I : i I I I I I I 
1o· ~~ Ia i i,.l.J 7/l i 9lll i s1 · : ; 4 i i I i all i 121 I ! !1 I ill o 
o ! 1 I I 1 1·1 ! 1 2 ~. ! _j I () I 4 ! i I I s ! 1 ! ! 6 ! : ! I 711 I i a !_I I s I I I 11 o 
ilil T!J ~T~:f11 1111 l!!1 !'II 1111 li Ill 
! I I ..!.-l-:i1 i ! .1.1·1 I I I I I I I I ! I I I I I I I I I I I I 
! I I I I I ! ! t i ! I l I I II II I I I ! II II II I I I Ill 
I ill IIi IIi· II I ill IIi i I ITT I II II II 
! iII Il-l .1 1-1 J .Ill 1lll Ill I II II I I 



·-, -----~- !---, • ---~-: ~-· -+----1 -r .., 
: ' 

1
, I I, I I I I I 

-."'1 I ! j I I 
! I ! I 1 i I 

0 9
1 ~ ' ? 6 :~ I ' 1 : ·0 

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

! ~J<~·' .,;._:~.·- ..... 

-- IJ i 2 3 4 5 
1----+-----+-1 -+-1 -,-

,,, I I I I : ' 
I 

I ' I I '9 I I 
10 

: 1 r 
I I l i 

: ~' I ~~~t <l ~~;J{j I 0-j ~ v ;'-· __ _:___--+---_,.--.:....;----! 6 8 ' 
-. ~~--111-/-1~ '·----t,-='\.1-~--l---+---: -1--: -, -+---, -, -+--,-___j :1 

7t·====~~--T---~-----t---~----+---~~~~~----4---~ 
-!.J - I I : i : ' I : 

c•---t------1~1--- · ! : I, : 1 1 ! 1 I ! 1 
r I . ' 

~' :a I 
~ t 

~ ~~----~----~----~---7----~--~--~~--~----!+-----! 
or ;: I · i l I i 1 
~ l::::j --r---+--+-, ----i,:------+---1----J.----t,---+--,---! 

;; I . I 

2 ~r---'r-~'--~---+'---+---+'--'~·--~~:~~--~ 
I I 

I l I 1 
I I ,'n 

I I I I '~ 
I ' 

"iJ 
' ! 

I ~ i ( I , 
I 

t ; I l J ., ~ ! I ! ! ! I 1. ! i I ' : ; I 1 : 

: I i I 

! 

:J 
I 
I 

t:J 

I 
0 

.. - .. 

..... 

~ . . . 
. ·· ..... 

·.-. --· ·. ::.• __ \; . ---

. ". 

·- . 
. · . ~ -. . . 

:- ·._·-·.· .·. 

. · -,._.. 
. :. ·-.· ._. 

--:.-··· . 
-:.-- ... -~.--

-. ~ ... ~- . 

. ·.-· .. -- ·: ;~ .. :.: 

::..~.:--. : 
.. __ .- .---

·:· :: ·:. :~: ;:": ~- ----~-- -~ 
- - '":.- ... 

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

:...· •·· _.-_ 
,.::_ .. _-.-: 

.... -~-. 

, ·. ·-
.·· .. 
'. < ·-.·: 

... - .. -

. . .... - ~ .• 

' ~ 4~~~~-~=-· ~:~~:~: __ -_;~;~:~~~:~~:'.L :1:-i-:~,~, ~: :"-;-;~;:::~:: .L:~ '-'"':~! ~ lJf;~-.:yicf~~~L . 
: ~1-r--+--~_..;_-l_~-_--:_1~..:..-'1 ~:~;~.-·-~:'-:_-+f-----~~~::-t-!-=1=:=-i-:+-i ..:..! -'---ir-1-. _i -• ..:..:+:-~-~ ;_: -+_;_:_:..:..' -! .f-..:..TII-:-~-.-~· 70} F-<:'_~_\:-+¥-~:·:·-- . 
.. !.: -+----_;_---~-----:..-----~---..._ ·--+---+----.....:....-----"-------l ·- .. . 
_ i : I ! I ____ L ____________ l_ __ I __ _L __ i ,. 

. ... 

- <"' 

:..--



I I ' ' 

~1 ----. ~.-~~d.-~4--~--+----+----~--~--.-:~,~,-,-4-~+,-,~;~,~,~; 1 
0 -~· .\<\,.., ! . ' . J i I i I I I : I I 6 51 
~ -=r----:=4i ;' _., ~ _',-. l---l--~-, +-,-: -, --4-----'-;-:--f:-:-;-~- 11 .--.~ 

~-~-~-'\J .J-~ : ' : I i : I i : I 

~--

~ 
I 

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

. ·,, 
·: .,, . - ... 

.J~ :t--1-~ I I , ·. : ' ~ 
. ~ . 

.. ;··._ .:·· ·-.-· . :1 ~I I I I I I : : I i I ; : i ~ 
orJ :J 51L---l---+---+----+----+----:----, -+~:-:--+--:-:-1-1:-, +-I ---'1-:--i 1 <_.; . _ .. ·: · ~-·:,·_ ~~ . 

~---l-----+----+-----+-----'--l------r---:-i~t~'---'--; '! ! , i, 1 .. ,.,,_ 
·-: .. ·-_· .. 

t ; : I ~i-J 

f : I, : I l \ ! I r ' ~ 1, 
I i ' i i i . I I : i ! 

~--~-----+-----1----+~--~---+----+-,----4--·--~,r-~---f 
I -- ). 

-~-~--+---+---~--~--~---+,'---+-~--~~--~r'--·~1 
· - In I i l : I _J 0 1-----''----_, __ -+--~---+---'-----+----'-+---'--t--,--:-i 

~ I ;':1; 

-::l 

-J 

-· 

~---+----+----+----4----4-----r----~,---+,----~,-----~ 
:J 

I 
i ::J 

! ! 
~~~~'~+---~----+----+----~--~----~----r---~66: i / I \),_]·'"'--+1-----,lf-----+--·+--+-----+'-: --i--~ ---t; -' ----i :J 
I J'- I i . I 

1~-+----r--~--+'---r--~--+---~--1-'~' 
~p. ~ ~ t 6 5 4 ~- 2 1 0 

3 5 
I I a · 9' ·' 10 7 

I I 1 I I 1 I , I 

., 
~ 

-.J 1 l--~-1 ~' --11--+-1-+-1 ---+-1 ·---'+· ,, --'--:--~ : -+--:-+-;--; i'-7--1: : j 
.L 

1 
i ' -I 

~ ...... -. -.. . . 
. ·-.. • ,;~ ·. 
:.-·:.:. 

. -·-
1. -~ . 

. ·-·.· 

\ I ! ! ; i :1 :·. 

·, , :~ : 

._-:·,"'. 

:· _- .·: ···'. ~ . . ·. ~ . 

.. - - -.. ·: 

.. 
. . . -: ':'; .• 

. -· . ·.-. -~: .--:.; . 

.·- : - .. -·· 

i r-~.·: ·.·: ..... ,.<'·''· :. 
L .. :: .. _ . - . : . . _-.. ~ .... : :- . -

l 
' 

·~ 
.J 

·I 

J 

i 

.J 
J 

-~~ , , ., : '\ ll 1
: \\rl!i\! 

: ] ' 'o..~,_~.~rv.:..!,,:r-:-·-=---+----! +---+---'-+-:'_;1__....;-t---"7! ~'-t-1 ~~ _' -:-1 

~--~· ---~-·-.. -· _:)~J~~ cP~-+-C-' _· -+--''-~+~---'~---'' ++i -; ...... ·-·_11--' _, _; ..,.:+r-i ~' :-: -:-11 

i V.l·:.:· · : !l \1\j 

j 
El 

.. -.. 

. - !':-.----- . 

,· .1:-. 
_.·:....· -

I : 

! i I 
f I ' '" I ; ' 

l ! ! : i 1 ! 

T . ..... .. . . : l\.\: ;.:;'::c ·_.·· .... 
Jl ~-·::·-·. •. -::··::.· • ... -

-· ' 
h-~i~· ~·OF-~~----~---r~~r---~--~~~~~~--.-__ :_i-T.~ 
~~~~~~~~··~· -~1~·~1:~'·~1:~:~-~·~~; 

I l _._: --l-- __ ____;1. __ _,_1 ____ ! __ 1 __ _ 
.------:--- :----, I : \ ~ ~ l 

1 ._,_•_,; .. . .: ':· :· .·. 

~I 



• -

-. 

i 1 I : : : I I : ' ~~- --:- -~-!~- r-;- I I ! ! I I I I ! I I : I i : : 
N I ! I I I I : i I I I ! I I I I ! \ I I I : I : l l I y'~l+l _;_I ~i-+1+~++1 l_:.i__:_l-'--11 
OH-~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~ 

z ! It ·!I !-1 I! I! Ill!~ II II I! I l II. 'I Ill i Ill Ill 
~ • 1 1 1 1 1 1 1 ! 1 ; 1 1· 1 1 TTT 1 1 : I '· ' .. r 1 1 1 1 1 i 1 1 1 1 1 1 

l: l ~ : I I ~':. : I : I ! I~: I ! : I i I ! I I I i i I I I I I I i 
I ~-?- -,-N-lc-l_l :':'\t_4-;.._;_-1-~~-H-~~-f-'--+-:--i-t+++-'-l _\f{_! I i ~. ~~I :U. ~: ~~ I ' I \ I I i I 11

! ' ! I i, I i \ i 
Ni! iiI! :I '! i I II~~ : ~ ! IiI II II :I! I I I': "-i I :iII I! I! I IIi I i!: I I i '!! II ! :! I! I: I I 

I i 

I I I I 
I i ' l 

1 ! I j l ! 
I~"' I· : I ' : i! 

::i· i!: :~~d: !,::' il 
:g ii!! ill ,";'jJ I!!' 1!!i ;~: !J 

I i l I : ! I I I I 
II I , I , I ! I 

I I I i i I ' i i ! ; 

I II : I i I ' 

:1 

I 
M 

I ., 
I 
~ 

1 
~j 

:J 
i 

I ;~~·~:~' ~~~~~.~~~-i~i~'~~~-;~~~~~~'~: ~:~'---·~~:~:~!_1~+1~1-~i1 _!~:~+i~i~~~~!~:~, T, 
- ::II i i ill; i i!! II I! : i:! :iII II II i I! I II I' ~ I i ~ 

' I I I i I : : ! ! I I ! I i ' I ! : I I I i II I ill I i I ! II I i I 

I .,.., 
tl 

I 

_.JI 

I 
' 

', ' I. -:-/_ ·.·. I ! I. I' . I I I I : I I' I I I I I 'I II I I :1 
r==I=I~,~~~~~Q~·.t7i~:~l-.~~--, ~~~~.~:~!~~---+--.--:~-,·71~1~,~~~~~1 ~:t+,~,-:-:~63~ 
. 7! '1\' ,'Y, . ! I i I I ! ' : I i i i I i I i I I ! ' i i i I ! ! i i 
'!~I'·! :i· !\\ 1 ~.1\! ,, I 1\/i ill! /Iii I 
:!is 1-e:t·~' r :s :iis' 4 :;aii 1 :4!:!;:1~li o -

: 'i i I I ! 

! l ' i t· ! ; 

, ! ! I .1! ll 

! ' I : i ! 

I I 

c4!:!'s• s' il7i\;:8: j:s!ill1o Y 

I 1 

I I ! 
i 

: ! 

I 
i i : ,. I, I I I I I' 11 ! ,. T: I I !i I . I I ' I 

! 

i ! l 
I 

i ! : ; ! : ·: 

I 
t 
I 
u 

Lj 

l 
El 
I 

: f I ; i !·:I : ; : ! l ; : ! i i i i Ill ! I I i : 
l i ; 1 : i , :; : ' ' ! ' : I II \ i ! ! \ i I \ 

i : i I I ! ! ! I i l j : ! : I ! !,: I ' i i 1 i i II : I i I 
ll:-::--'-·l..,.-1 -r-1 1-1-.,..J-+-i ~...-, ......... fl I : \~: II. I ; I ; ! I I I I I I I i ! I \ 

i I i 
!II 

..._!_.!....:.l.....,.i-+-'-!_...,J.JJ'!.1,_,_1_o~.~~~ : ?~J 1 i i'! i i i i I II I i 
-~.· :!!~!,(l~/\]:o..~il! 1111 l·i!l ::11 111 1!11 

-.·;.1·: ~ 1 ~! II !d I I r-.~11 I 4 I ! II II Ill/ II II II i I 1 II 

Ill 
Ill 
II I 

S II I I Ill\~ Ill II II Till Ill! II I II I I; I i 
! l f i I I I ~ ! ! I I I I I ; I I I i I I ! I ! i I I I I i I I i 

1111 
I ! II 
II II 

}. 
•t·~-.· 

~ 
~.1 

j 

J 

~ -..· .. ' .... 

H-'-i-1.;.....;.11~! Ill I iII II II 1·1·1 I 1111 II II . I I i ill 
i : I I I ! i': :I\ ! !Ill : II ! I : i I ! I II Ill I ! II 
~~~~~~~~~~~-r~~~~~. 

i I I i I i i i II ! ill! ! ! ! ! i ' ! I I I I I I i : I i I 

I H i t I i ·H+ i T h I j T I I I I I I I ! I I I ll i i I I 
II· I· I Ill ! rT II I ill I IIi I : i I IiI Ill I ! I! 

Ill 
I ! I 

II t I 
ill 

I i l ! I! I ! Ill I ! :I ! II ! i ; : ; \I! I II I :I I I II II 
t! ' I I!! I I IIi I I I i Ill I ! i I! ; i I II I II II Ill 
' iII : t I' ll!! I I : ! i II I I i I ! II I I Ill I i I 
,~illsil:lsilli7jll!sililsilll4ii Ia I /21111 lila 

.. : 1 H : : -~ 1 2 l ! I : a I I I ; 4 I · 1 I I s I i I ·i s ! i I 7 I I I s ! I I ! s I I 11 o 
I I I' : I ! I I I I I ~ I ., I I I I I I : I i ! I I I I I I I I I I I I 

~~l!!l,illi!llill!!lill!llll!llllll!lll 
! ' i : ! : I ' ; : I ! i I I I : I I I : : I ' I ! : I I I 

.... - .··~ 
..,. __ 

-,-·:-':' :.. .... -. ~ .. 



-. 
ll -.. 

-~ 

11 

I 

!I 

'! 

.!1 

.J 
,.;,; 

" I 
-.;' 

-• 

I I l.; I I 

I i I I 

' ' 
i ; 

I , ... •. 
..:., 

l ·:~_ .. 
·"'• 

i ..... :. 
I 

I 

;: . · L~--~~---t-1----+-----t-----+-:--:---l 
~ 'J 

'l 

- .... _· _·_·t·--+---+----+----t--·-~-+--' _' _. -~-+-~-· -~ _· -~-+----! I 
:J 

~-~--+---~--~--~--~---+--~--~--~60. 

t 5 . "3 

' 3 .6 ' e 

. i 

' I i I 

I I 

'0 

9! ' 10 

l j 
~ 

~1 r .-:r~~-~

' .-!-. 
.1. .,; ...... · 
' ~-~-:.: 
.I 

I -·-- .. : 

....., 

' i 
:J 

:I 
... ~: 

H--~~--~--~-+----+----t-----t------1-~·---1-~---1-~---1 ~ 
~--~--~----r---+---;----~--+---~--~--~sll 

I : 

~ i I 
! I I 

' I ~ ! ! 

: i I 
I i I 

I 

·! 

I 
I ; 

I • I 

' ! : I I I 

I t 

I
. · .... 

: . .- ; . 
• I_ 

I . ~. 
~ ::1 . . . 

·.·,-·: 

I 
.::.J 

I 
.: ... ~-- ' 

. ·. · .. 

' . . . 

-· . . :: .. 

.. _-:.-
. -~: -.. 

. ·:- . . •. 

-· ···-:-

.. : ..... 
. : -· .· 

_; -:-~ .- ::-"• . . ... . _. · . 

. . - . ·. ::_- .... 

. . . :· ---
.. 

.·. 
. -·. , .. _. 
. ·- .... __ 

3 ·-:·.··. I --- -· -.. ·. ~:-.:. -·. ... ~ ':·-' :: . -_ :..:. . • ... :;.- ,. ,_·. 

I ~ ' ~ ; • T . 9 $ 7 : ~ : ~ 0 :r ~-;~.,_ . - ::_~_:_<~':.<_~: 

~~-~--_-.:...._..;._,=,~~~·~~~-·-+2-:-·~~~;-i-..... -:-_-·:3:~· ~~~~=4~,....·-_-_-_-_·-G:, ~~~~~=~~~~:~.:....;,....+7+-'~·~:~~·:el-':-.;.-· :~-:---: ~9~._!'""..:..-~ ~·~--1:--1' o ~ ~f': A}(!~;;~:'~ 

~~f+ -:~J-:-~ :-_~-,~~~=~-~-,-:.:I_; -. :~~-.-=-~-=-:-=.-=.:-=.;::., """";"""'7 ....... ::-::-:_~ -=-j -=-: -~_:-·...,...:-=_:-=_! ~l :i-l~i-=-: 6 2~ [1.~\¥:~~~;:( 
;!! ______________ L ____ t-· __ L_' _: -t-·-·_: _, L __ J_~_._,_._J • t .. : · ·; _. 

- _:; ... -

! ' 

-· . . •: 

_-.--.--

·.- .;.. .. · 

.··.-·: 

...... _. 
-



..-

J 

• 

---t-·--:-~~t-:;-, -,-,-t-'-;--·--'-~,----+--:c....,-:,-i:-/1"''...;.;-.-1 -;~,+-;-:-1-+f-i 1'+-:-;-,-.,.., -:-! 

! I i \ i I II I I /I/ j i' I: ! ' :: v I! ! II II Ill 
~H-~~-~~~~~...:_...:_...;. 1!~1 1~1~1~1_·1_ l,~l~i~i_l~:~l--·~l~!~~~''-+~'~~~~~~~~~'~'~l~l~i~l~! 
~ -~~!_;--t-...;.:_1 

__ '_~.....,.....~~~~~-;~'-:+~'--i...:.!+_: __ , __ ~~--~l...:.l~..:._l...;.l_l...;.i~.~i...:.l~l ~~~~;_: __ :~ 
; r ~ I I ! , ; I I ' i I \ ! I i I ' ! ! I < I 

1 : 

' : I 1 
I ; l 

I 

I I 

' 

' o I 

I I ! f 
I ' I 

I ; l i 

; j 

: ' I : I : ; \ ! j 

I : 
: l ! j ; i i ; : I : I j i ! 

1r+---~-·-g~·.,...--'-!_i_ar'~:_:_..:._i~l_7~!_l_..:._!...:.i_s~·--~;_s~:-----4~'~·--l~i_a~!~!~;~;~~~i-'-!~l~l...:.1~i-~~~-:~o 
a 1 :i 2;!lla! j:41!i;s; 's'l!!7lil:8trji9lli!to 

! I 

' ' i 

I [ 

I ! 

J I I : 

I ; j 

i ! 

I I ! 

~~ 
1-+---1 ..:_I-~-~ . 

: I I 

i :.1 ! 
f ! l ! 

\ I 

j I ' ! 

I 

I l I 

: : \I 

i 

! : ! ! ! i I i i I ! I i 1 I ! i I ! ! i ! ! 
I i I I 

: l I i 
I ' ! I 
I l ! ! 
; i ~ I 

! I i ! 
!. ·I I ! 

; ~ I 

i I I ! 

, ! ! I 
i i I I 
I I i 1, 

I ! 

I ' I ! 
1; 1 I 

I ! ! I 

I 

l ; i I 

! ' I I 

;. 

! ! II 
i i ! l 
: ; I ' 
I i 
I 1 j 

I ' I I 
1 I 

I \ 
i I 

I I I ! i I II I ! ! ! 
II ! \ I I II I i I I 
I Ill I 1 II I ! i I 
i ! II ! I I I I ! ! ! 
! i I i I I j i II ! I 
I i II I II I I i II 
1111 1111 illl 
i i fi ! ! I I I iII 
l I I 

I \ I i ; ; ! ! ! I ! I 
i ! I i I I I ' ! I 

tf-----+------~~----.--~-:.~. --.~~------~,-~~·-,-----+--~...;._, +-,----~~· 

1 ;_:;::_ 

l 
T 
':'I 

I 

:l 
I 
I 

:J 

l : : < ! j I ~ ! > .l 
1---+--:---+-~--t-:...-:--+-----t--7---+-__;_--t--:--, ~_:_;_+..:......~ <I• 

r+---;-'-'t---~--t-----~r-~-...:.+~,_...:_-'~,-r...,.-: ~-.-;-+~'~~-·~r-'-1_...:_:~:-+~;-:~1 -·:...:.1~ 

~ I I ; : I I i I ' i I l 
~~___;_~--~--~--~~~---.~--~__;_~.~58~ 

~~ u~~-:...;.:~_·_;~~-:~--~~-:~-~...;.:~~-·~-!~...;.i_:~_i_:_...;.:~--~...:.· ...;.:_+-...;.:_i_:~~...;.i_i...;.;:~i4-~:-~_l~; I 
~ ~H---i...,.~~-~ ...:.'-,-4-i_' ..,.1,1 _1-l-..:._j_'_.:..;-+--i-'l~:_...;.i +-'!~.,...--1-1 

: ! ! i I ! I J I ! I I ! I 

--.-, . 
J 

c 
.fJ 

• 
~~ 

. , 
.:::.• 

--~ r . 
ra' 

g~--'-1+-'-·_i_~i.:..l_· __ ~i...:_:_'_!~..:._:_._...;.;.:..!~.:..i_,~i--~:_._...;.!_i~...:_l_l __ :_!~...;.l __ ...:.i...:.i~..:._i~!_...:.:_l~ '( 

: i ! ! ! ' ! \ I i I i I f \ l : ! I : I \ ' i I I : I ! ! I I I I i I \ lJ 

i ! I : ! iII Ill' I 1'1 ! I i I ! ! I i I I ! II 1 Iii I ill I 
'::! II; i I!! I II! i :iII II II I I II !II 0i 
i 1:11 II II i Ill i i 1 i II I I II I i Ill 1 II 

: \ i 
l I i! 

' l ! Ill! HI f II II Ill·! I!·~! ! ! I Ill 1111 I I 
i I I I 11! I i I I I I I I I I 1 I I I i I I I I I I I I I I .J 

t I I I I I 1 i l i I i I ! I I I I I I I I I I I I 
:! : I I; i Ill\ II II IiI~ I l! i Ill 1 I Ill I 

' 1J. I I ! I I I I ! I I I ! I l I ! ; I l I I I -1 I I I I I 
~ i i \ \: II I I i 1J \II! I i l: Ill I I Ill! 

~ :!·1! 1·1rl If l II II II II 1111 II I I 1_111 
I I I l I I I I I I I I l I I I I I I i i ! I I I I I I I I I 

I I I II i i I i I I ! II i ' I I I I ! ! I I Ill I I Ill II II 
- I j I I i : ; J I I I II I I i I I I I . ! I I I I I I I I I I I ' I 
f~~~~~:~:~~1~1~·:=il~:l~l~~l=l:l~l ~111:1~1:1~1~\=,::l~il~~~=l~ll~~~~~~~~~~~~~~l~l 
~r~~~~.-~1_.h~~1 ~;_;Hl~1 ~i~l H~.~l+l~l r!,~l~1 ~1 r1 -~~~~! ~1 ~!~1~1 ~'~~.~~ ~~~'~! .. ~',· ~~~:~:H! 
o~!~ ,...:.---...:....:.----~------L-----~----_...;.------~----~--:----J-~~~--~----

" ... i· -·~- ___ L_ ., ,;.. ! ' .. l --· 
.. ·~ ...-
! '",! .-. 

'-~ 

.~ .... :. . . . .. 



-~:--. 

-. 
-= .. 
• 

• 

'-ikfl{~~~~"*~ 
.. . .··.::· ..... ;: 

.:.···-.. : 
···.· 

· .· .·· > .. ~:~t:;W :''f't:·:; · , 
r •· -. ~ ' ·: _,:.;.·~~. ~ ·- •. ··.::-•: ;."'• . • 

' :. : -
c 

:_. 

·.: _-. ~-,; -· 
· .... -·::.-:; 

-'~"-_, __ 

... :~ 

. --·:= :·-
-=· .!--:·: 

. :~~-~~~-:;:(:: 
. :~ ;,;..· -- . .. :-:._::- . 

·.-
~ ·-- ; .. · 

.. .· -; -: .. ~- -·-:. 

....... -
-.• :: 

·-.--.--· 

·-:·.- ··. --·.· .. · ... 

... · ~··- ,---

·-·· ; .. 
. : ~.:. . . . . . .. ~ . ; 

. · .• 

-... 

--· .. 

;.· .. 

--

·-.-.· .. 

' ~: 
·,,-_.--

__ ..:-

.:·.--.· i : . . : ....... 

.._ ....... 
. -

.. .. .. - ·· ....... 
.. 

···.a.:-- ._ ~:.·--. 

' -.·. :·•• 
: ~ - ~ • ... . ·.=-·--··-
.. -.·._._::~·<·-~--;-:· .. ::-. 

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

,:.:_,_ 
-: ._ :· __ ~-.. -_ ..... ;_:: 

. :...~ 
:": .:.-: :·-_--=-.:-.. :~~-~ ; 
. ":;:· __ ~- -~-' 

: <J. ~;.~:::::: .. 
. --.. 

.. ·. -

-- -
-

. - .;-· ·' . ---
-·.-

::> . 

.. :-. -;:__.:_~_,_·,--l:--_~_·Z_-:-_~=_ .... _ ... 4. ,L_. _ _;__,,... ____ _:_·_:,.._.:+(---_-:--_·_=-_-+-.. -----__ __,,_ __ -t---·-..,-·---t----·i-i , __ :_~_--N; .•· 
.. -~ 

1'-. '• ...,-· .... ! I ,. \ 
I I ~~. 

1 0 i i i 9 .... o...~~· ; : : : 9 9 1- : 3 I 2 1 I ~ 0 'j :S,/ ~-· 
~·~-__;.f.J,~ ... :;;._..~·.~;..... ~0--+.-_;_~.---;-, --,.-':-, +7

1-
1
-,---r1---t-1 -, ----;1 ;, ~~-<-: ~ 

0 I ! t t 2 i : ~ · 4 G 6 6 9 ! 1 0 _, .,_ · 

I! 

,., i ) ':I i. j·: I': I I i 'I ·~'.\'~·-
-..;;;i-.. -'-~__:.~,_,.-.:....;..-£--t--....:.....C......:.-f~-..l...---+__:....;....c...+--'-~__:.. -.-+--+-! -, --i---,j it;J--

• 

I 

II 

_ .. 

I .... 

:E -~; 
0 

I I 

~~~~~~~~~~~~~--~4-----~--~~--~+---~t~~~ 
N I 

' ' 
I I I 

o'--~-r~_,--~+---~---4----~~~~~-+~~-~~~ 
II~~· il' jl ·I· 

I 

i ' 

! i 

r
• •••; .. ;, i~ ~ I ,'" : ; ,. 

--- -..-..1-'-·--t-----+----4~----t---- -1----'-~+....--~--
j i 

! ! ! 

--r--+--"-·---1 

~ __ ' I ~~f--t-' • ·---+-! .:..._;______'!- t----:-' • -'-t---'-----'-----'--'--1---'--'-i 

~-~--'---- --,----..:. ___ _.; ___ .... __ -'----'--------

~--'-. 

·-- -. 
_.-: 

·.> 
·.-

. ._ . 

. " 
··~ --. 

.- : '· ~-- : · . 

, ~ ~-.::· .. --. -
:_:_<:·-

• r_. 

:.. .. · 

. :...·-



-- I . ~ 

• Tl·-.. . --, . -· I I I' I I I I ~ ,. I I I I I i ·I I I l ! I : t i i i -~- [ : I t ' i ! I i I ! 
Ill I Ill I ill II ! !Ill i i II i 1-11 I I ' I I 11- I 

~~ :II 1
11

: I II Jill ; l
1
11 

1

1 IIi.: I! ! II : ! 1
1
. : ! Ill ! 

1
1 1

1 
: I II ! j ! I! ~ 

-• 1 11 : 1 i • 1 i 1 I 1. 1 1 1 i 'r 
I I I ! I I I I f I I I I I i i I i I I I i I i i ; I I I I I i \ ! ' I I ; ; ' 

~j ~'~'~'~' ~~~~--~~~~~~'-'~l~l~i_l~
1 

~~~~~~~~ ~:~~-·~·~ !,~i+-__ ,-~f:_i~'~' ~~~;~~~~~~~4-~i~l~~ 
-. ~i~l~l~l~'~'~l~'~'~'~l~i~'~','~!~j~i_:~·~! ~· ~· ~' _! ~~~~~~~~'~!-+~:-~~'~i~l~l~i~~ 
~I ~l l~l~'~'~'~l~l~rl~l~l4-i~l~i_l~-~' i~l_i4-'~·-~~~:~, ~~~~14-i~·~~-·~, '~l~l~i~l~l+zo 

a ~i~l~l~i~~~~~~~~l~l~l~i~i ~~ ~' ~i~l ~~~ i' ~I~~~~~~ ~i ~~ ~~·~'~I ~i ~~ ~i _, ~!~!~J~I~~~~~~-~N 
-~ ! iII Ill i i Ill 11 1 1 I! I: I i:; . i I: ! ! :! I! Iii ~ 
.-I ~·~~~~~~~rl~1_1~!~!-7!+1~1~+:~:~!~:4-~i~!~I-L!~·--;~'-~~~:~:_LI ~~4-~~ ~·~~~~:-·~-r~~~~~'~i~f46 

R I I II I I i i II ! i I : I I ! I i . I i : : ; \ ~ ! ! I i : i 
-~ ; IIi ! i I' I\! i jll i i! i: : I ! I I i i: l i i 1\) 

--.1 ~r ~~~'~1 -'~~~~1 ~!~'~'--1 ~:~~'-·~· -~~~: ~:_: __ , +----·-·~-----·4-~' ----~-~~~-·~~-'·b:~~~ 
-"I v ._:-'...;.i_,i-+-1 +-;-l...l.I...JI~! +-!--'-1_,!~1 ~i_;_i_1,-,-1 ~t___.i_1~i +---'·~i -'-+-,..;:-'--: _,_! -+-:_

1
:.L.. 1: -:+~ ~-~~~6$. ~ · 

• I I I I I I I ! I ! ! ! I I I I ! I ' i i ,:'\.'-a :. :u c ' ~·I~. 
oc: I - I I I I i I ' ! ! : ! I ! ; i I rA~ ~ ~ . ~ '.::)' ! : i -i I: II i! I' • ::: i I\ i' 

I ! i I I : i ! : \ " I i I ; i 

' ; ! 

-=1 or~-·-·_· ~~~~-9~;~1_! __ '~~-: __ i~!_;_:_L~i_,~-·~s __ , ____ ~s ______ ?L'-----·~~------· ~~----!--~~~:--~1 ~o 
-~ o : ! I j ~ ; i : · ~ , · ·. ' e · : ~ : , • . s · 9 · .L $ ! !6. 

I [ : I I i I I : : I i ' ' ' I 
• 

d 
I 

-J'I 

... 
~--

: i I 1 ; J I 1 ' I i ' 

I I ! I I-ll I I ' ~ ~. I I i ! 

i I II I! jl I i I II! ! ' 
! 

I i ; ~ 

' I j ; I,, 

j ! ! 
I ' ~ !- I i i _, 

I Ill Ill ! II I; ! ! I I 

! 1 i 

! I 1 

! \ 

l ! :-;.... .. _, t l I ! ! ~ • 

I I j i : 
i : ! I i i I i 

i II ; J I 
' I 

I 
\ I 

! I I 

: ! ! I 

!Ill ill ; I I! ! I!! ill iIi i I! i i I j i j /II iii I 

r-clc-+:-+: +j ++-1 :;-;:___:.: -+--; .;_i !.....:: :---+--!-: _:...: .;_: +--~) r---:.:_:_: _:...: .;_: -f--;_..;11 :_.:_; __;_: +-'-!--\:': ,, ,n ;~?J~~ I ~ : ! : : I ~-
'''i iTIIi'li _lli 1111 i:l! i 1 ll 1i1i 111!~! 

~E~~11ll:r~:~JI~It81!11~81111rl~~~~ll~:~l~11~18:=i~,l8~1~1!~i:~ll11~1~1~~~ 
_j .. r-:1~1+1 +I ~l~l+i-~1 Hl-+1 _,_1 ++rl-:-1-:-1 ~' Hl_:_i _,_1 ~i_:_i .LI .;__1 ~j_;_; .Lil-1 f-!.i_:_i .LI _!_i f-!.!....!..1 +I +-l;~~ 

&:;! 

• _J. 

~ 
I 

D 
I 

-··:·" 
I 

'f 
II __ I 

! Ill ill i II II i I i I i : I : I \ I ' i i I ! : i I I I I I i 
: I l I I I! Ill I I I I ! : i i I l ! i ' I i \ I I i i : II II i 
II I I Ill i I IIi I! i I ill i :! ! I ! II !1 i! ! I I ! i i l I 
, ! II II II Ill i I i ! I I i. i I ! 1li J i i: ! ! j I Ill i 
IiI I Ill i Tfl l: ! :I: i : i iII! :; I i i:! I IIi ( 

_I!_,)_ _
7

.:..· •. -i '.~- •. ~_~.~~·· 1 , I_[ I , - • -~ • i · 1 , -r~ 1.1. _ 
TITl ~l· r- I • -·~- ·rn -r,- - i·rn- -~ i·i . n n Tyr 1 t-

II II 111·1 l:.fW: · U 1111 ! II i ! II fjJ I Ill 1 I i 
I I II ! I I i !Ill- I I I I I I i ! I I I i l ~: I ~ ll lliJ..l : 
ill Ill i I {-II J I \Ill i ! I I II j.~! i ! "'"""..,_1 1"+1+-l""!"'t~ll+ll 

f II I Ill ! I IT· I I I I I I I I i I i II II, iII ~~! I {.;tr Ill 
I i I i I I Ill i i I I II I II II i I I i II inU'II !' I LPf Ill 

-~ i I I I I i -1 I ! ! I i I i ; ! : i I I ' i i i : I I I i i I ?.P : i IT - I I I 
~--~!~171.~1-~~ll~i~l~l ~I~'~~~~~ li _I L_l ~·~I ~I ~I ~~I L_'~-I~J~. L'~'~'_'_L~i-~~I-LI~\~-~~~~ 



-'' i -. 
i -· 

-t.. 

.-I 
c 

!l 
I 

.-I 

!II 

1---+-__;_...,--+----c-~--- - --- ----- ---- --- -- --. --
! ! ! I I l i i I ! · ! 1 , • 

1111 !II II ' Iii)''>.!! ! 1 1 
f--!-l-............ ~l-7--~+-+-~~-+.:___.'--4---'-__;_1-~ 1+-'-7~ "":\ ~~ ~ 

I I I I · ~:.-s . iJi_~ "t) :. . • ; ! , 

1---7-:-+----:--+-
1 

-, -+.,---.:-----;....;-~~--==--~~-"""'--. +-•' : ~ 7f~. -.- ~ 

1---+---1---+------ ·---+----~--+---~~ ; 
~---+---...,--+-~~~--+---~----4---~~---~-----;--~-;-N :s: I : I I 

i I 

i l ' : i 

I 
0 

-I 
• I i l I j ~ 

~~LTr--1 -+--1~1~--~---+-'-· ~----r---+---~---r--~o 
-1 I! I :s: 

• I I 
--I 

II 
-j 

II ..,, 
:J 

_ ...... 

c:-1 
I 

J' 

I I i . 

' i 
I I ' . 

z 
I 

01 ·~ 0 

0 

~--~--+---+---+---~'----+'---+~-+---+--~ 
I ! I I I ! i I 

il l 
~----L----r----~----~---~---~~--~----~---+----1~ 

' I I 
1--.;.' -'-+---!--...;...-:---:----'-----7-----ii---+- --+---"-·-7----J-~UI 
'~~~~~~~~~~~j·~ r--- t : 

~~~----~---+----~--~----~----~--~----~---r!H 
I i 
I I I I I ! 

j9T~~~~~~~~--~--~--~--~--~--~ 
--~ 

~ 
I 

--l 
J 

..; 
I 

• 
I 

-;' 

1' 

' ..... "i - . 

! l 

i I I i 
! I 

li 

; i 

' i 

I i 
! I 

I ' 

' 

. ! 
I I 

: ' ! 

I I 
IiI I 1 

I , 
I 

:a Li 

I 
I : ' ' : i 

I 

----.--
i ! I 

I ; 

t. !C c: l ; : 6 
I I I 

9 L • a s 1 
.___._r--1·-, t-~7"~ ; 

, . I . ~ ~ : . 

o:--, ~. · .• · . • . 

-:~· •... ·-..... . .... -.. •.· ~,.. ~>-! _ .... 
. ·--: 

·-.- .f: • -·: .. •, 

.. ·--·---·· - .... 
n 

::l :-::::-.. ' -. 

0 :->?·:,:~; 

-~ .. -

;::] .... 

', -.. ... . 

·-.-
: ~- •!.:' 

[;._) 
'.·-

-:- ;.-.· 
•''"1 -, ... -· ~ .• : ·: !-.. .. 

._ ._. "'"~ •. . 

·.;.,'_'; 

:· 

... ·.·· ... 

_j 

.. ,. . . . .._ .... ; .. .. -:· 
.. 

. ·. ; .. 

• ! --.:--·· 

: . -~ 

-~ ... - ··:-

-.: · ... 
.._ ... 

-·:-~ =--~ ~. ~:·. . .. 

. ·:. 

.. ' .. 
:".•·-

··-=--·-=-·";.:··_. 
... _ .. ·: . ~ 
-.. : _-, ~~ -~·· .. 

. · .. · ~--~ _ .... -. 
.. . .. ._. __ 

""--:::.··. · __ 

. .. . . . . . . . ~ -.. ~:.. 
·:.:·--· 

. -,: . . -. 

.. '. 
.. · ... 
. ·.·.--· 

··:- ._ 

.-;,... 



I -. 
--=l 

I -

I 

r--..:.....--t_:_.:.'.:.'--41-...:_;_+.,;_l_l:..__+----l-_:_-+---::-}t·-'_--:-_-\ ___ -_-!-__ ---til~ 
:I 'I' / ; I N 

, I 
' I ' 

I ' 
' I ! ' ! ; I :: 

I 
r--:-' ..:1-:-1 ++I_;'~~~· +-i--:1-'-1 ..:'-+~~! ..Jic....:.l +_;'_;_I ..:1_._1 -1---'---1----'-+~---t _ _:_ --~ 0 

I j 

-----r--~-+-----1--~--r-----4------~-----+-----1---·~--:--

I ' I I 

i i II II I I ! : ! I : : ! 
1-'--~+-'--'--:--t--'----..,~--+----+-'--_,,---'--+-----+--~,--- . 

0~ i 

0 

is! i~: L: ,s $ v 9 ·'-' , ~ · a 
z. c ~ s 9 l o 6 

~-.:-t,-.-t-_;__-'-t----t------l-----ll--+---l.-____;_ 

I 
I ' 

~ ! : I i I 

i i I I 

: ! 
I 

~+-: ~~~~---4 .. 1-~'~~~.~~-H 
' I I I 

1\) 

I 

c! 
I I I I i i ! ' 

_c , i 
~~~~--~-----+-----+-----r----~----~----+-----+----H 

I , 

d 
i 
I 

..fl 

~ 
i 
I 

4 

-~ 

·--

I . 
' I 

1 i 

t I 

' I ' . 

I ! ' 

. 8' ' 
I' 

: L I 

--. I : ' -~!: . <~- ' ··-
9 

----t------1----1-il -----1---- ~-i---~--+----1---

! __ , _______ -------·-----··-- I 
I -. 
--t-- --r----

0 
Ul 

_-_, ' 
' 

"~". 
f< .. .;-

---~ .. 
i""lf I ··~ • 

f .-
::1' 

i :::: .. 
--~~. •1 -

r-J 

.. ... 

... -.;_-._-

.. :·· . .-:· 

:::1 : ·-

~-

-·. ·.. . ... ·· .. :· 
' ...... ~--~~ ~ -:> : ·:' ':'" 

-:-.·.:.-, .:·_ 

~- -: ..: : . ~· ...... __ 

;·. 

-- _..t. _··· :..::_.:,__ .;. 
-: -. ~ .. ·:> .. _ . 

. ·: _,__. 

- :--... 

. . · : . . 
:-: .. 

: ··:- .. 

.· . .---· 
. :-.. __ ,.- --
- . 

. <-:~---

·- -.... -._.--:.. ..... -
·-··:-

.·_ ... 
... ·_ ·.··_:·. --

- -::-. -~-.. 
• ..... J ..?.-:-. ·-

.:· : ...... :•· ... 

-

·_::--·-. 

---.. · 

·.-.: ... 

:··. 

..:i. 
- .:..._~· .. :· 
. _. .. 

-· -· .. 
--:-=-~-- ;. ·-. 

.·.,·. 
..)-:• 

/ ....... . 

.. ..:_ ~ . 
·-'• ... 

. .-·..-··. 



_, '; /Ill i i :: i ! I I:' '!!! 
,Ezr-~~,1~1~,~~~~~--~---+~~~~--~~~~ -, ~ 
r~ I i : I ~ j I j -· I 
::J -· 

l 

I 

~ 
I 

-~ 
I .... 
j -· I 

! ... 
I -. 

! I _l; I ! ' i 

I I ' i i ! ; l 

I t . I I ' 

·£ .c: 0 . ' I 

J.. 8 6 

I ~-·r-: 

I I ! ! 

I I I I I ---+---li 
' It'! 

~-----+----'---'-+----!-~--i--l----!--+--~·!~ 

~zzr-~1~1~--~--~-~~-~-~--r---~--'-~~--~----~--~--·~ 
~~--~--4---+---~---+--~----~--~--~ 

-
J -
i. 
I 

-I 

I 

"""' I • _-I, 

I 
"""' I • _ _., 

I 
~ 

I 

----

-s: 
I 

1 
i --.. 

: I . ! . 
. I . I I 

I 
I 

I 

I i ' ,.hi~ __ .;_:_t--;__-+-__,....,-+----+--~-'---t------'-+------t-.c'1ll.,, __ 
: : : 

I I l 
I ! I 

- < U'\, [ 

I I' --~· 
~~'~'~~~~i~~~~~~i-·~~~~---+~-4~---~~-~ 

0~ i ~: : 1j1 ! L! ·s 'V 
I 

o L t 1 1 ; c: ;9 G 

I ' 

: f I I 

-'------- --- • --1 
I 
I I 

:====~=· :=====:====.=~=======:==================:==---+1~-~~-----~--:-.-r.~ 
!1 I 

I I I I 

l I 

'. 

0 
i J: 

'----·--'-----+-----<-----,----~-L __ L_ ---1--, ;~ 
'· --

.. . . . ·"• ......... 
. .. . . . ~ .. . -: .· . 

-
· .. ·~_-.·:._·,_':' ,· .:· .. - .. ~--- :--···: · __ . 

:-1 . '·.:: 

)··.······ 
"";: 

:-._ ..... _:.-::: 

:J ··-. 

;-: ... -.· 

ur 

l:l .. ·-;.· 

fl 

· ..... __ ·.-
:.._._ . ~ _: 

:.< 'Jo 

~ . . . ' 

:- ·:·".' 

. ·. ,. 

--~ . ; . 

·-.-.. 

.. :-· .• .·-··. 

, . . . 

. · ... 

-. _, ... 

--· . 
. -- ........... . 

-··· ... _ .. _. . . - -·-

.. •. 't.::_. _·_. ·,. 



ca
l 
1 
I 

--l 

I 
-·1 

' 

-I --, 
I 

----,---.-
I 1 I I I I I 1 

I I I I II 
! I ! 

; I ill 1111 1111 Ill I 
I I 

·T I 11: I I I I II i; I I j i 
~~--~----~~~+-~~+-----~~~~~~~--+---~+-----+-~~m 

-~~ ~--~~:._: __ ~~~~~·-·+----· -~+-----r-'-:---r----,_~: -!-+-----H~~ 
I I i i I ! I I I i ' I i I ! ; I i ; i I i I :f s z ~!.:.....:. ', :-+-.:.....:.', !...:..: ~' ...:.._ :..:.....: 11...:..1 .;.....::....:....~~I! :-+-_;_ 11....:...1 _;_I ~1....:...1....:... 11+.:.....:.11...:..!.:....-r '· ..;...1..:.....: ': ;...:..' +-1....:...1..:.....: 11~1 \....:....1-+l; 

-J 

1 

•i 
J 

-i 

-
J 
' 

, I 
1-' 

; . ! I 

~~~~--~-1~~-· ~--: -. --· -. --. ----~~-----+-~---r--~-r~~~~ 
I 

~-----: ~-H• . _ . .:._~----. ~--~~--+-~-H 
''1·:·· ·;; ~ 

I I i! I I I I I I 1·1 j I I I I I I': .·~....J_~. ~! ~-~~ ~ 
II II! 'it I!! ' 1 ·~,r--..~,~~~~-~ ~ 
I ! fll' , "" '11t 'J • 

' I 

1---' _i -"-'-~~ ...:.....t__;-,-!.....j- --~~~~-----+---.J.-f-'---'--+----1-; -~ 

' I ' . ' ' 

i I i I i I ! i I ' 

, 
I : l 1 i i I·! 

- .. ··: .. :-.:.._ . 

_,._ ·-. 
.• . 

. . .. ·.· .. -. ~ ... 
.. · ... 

...., ... -· ~!+'~l!-:-!~!~1~1~'~·~'--+~~~~~~1 -11+~~h---
'· .... ....... . - -.. ·.:. ; . 

li91i: e I'Li. :~ s ~: ·~ <;: 

\ = ol----+-i ...:.. --+z __ ·~· £+, _· --+-v ____ st-:----st'-~...,.---+-; .,----at-' -..,--,....6+----:-tl~~ 
1 I i i 

, I ' : ' ! 

~-=~ v Z'--__;._:_' _: -"---_:_ _ __;___-+-----,c---+---+---+--+~ 
i I I i I i : , : 

I -
' J --
-

L) 

I~ ._ ... 

i 
--t 

I I II I i 
! ' : I 

I 1 
~--~~,-,--~--.-4-----+----4---~+-----~---+-----r----H; 

~~_L~~..,--~...:.·~i~~l...:,i~i--~----~----~-~~~----+-~~~--~~ 

i 
I 1 I ! 

' i i i I 'I I i i I 

r-~:~lr-~~~~·~~~--~--~--~---"~~~~-~ 
I I I II 1 • :~ ' 1:: ~ 

o:o:..:.·· ,... __ 

> 
~~~~ ~~~~~~~-~~-rLj'~'--~'--~-----t---'--+---~r---~t-~~f1~ ~ 

I I i I z 
~~~-:~~~~~--+-~,--: ~----+-----~---+-----~----+-----+-----Ho ~ 

J..-.:.-~-!-+--'-..:._:--+-_:_:-+----+---+-'----+----H---+ .---+-'--. -+l~ '"';\,_:.:, 

-~.- EJ ... ·•·· 

·-... i I·. I' II u·.; . .::.·-·:.-:· ·:~- .... -.. -.. ·· 

~£ 2~ ~ '__..:_: .:_ji '--.:.1_: ~! -+-____;i I-f-:-' -! --t-H-- -~ : -~--~ I ~) : I ~j_tc·~~·(}i:f-;,:,_: 
:..._ _ __; __ __._ ___________________ --~--- .. ____ -----·-·---

..... 

: .. :.··. 

.· ... 
... -~. _. 

. . -::·· ~ 

: .: ~-- -;.' .. 

· .. ;.: --.::·-:...- -
_,.·;. ..... - ........ ~ 

' .. - . 

- --· .. ·: •·. 



.. I 
• 

~I 
j I ~ 

i.; I 

I , 

i I I I 

I ! I I ~ I I I :, I· I r ' 

I I IIi I ·1 f II I l!f I I I ! I I i I ,, I i I II 
! i II I i I Ill! I ! I 

! . I 1: I I I I 8 
r-~--1~----t----~~.~:~:-:~~~.~: +-~~+---~~-~--~~~~-~~~~~~~ LJ~ 

I I I I i I I I I I I I i I I I I I I I ! I i ! I I i I ' 

.·b G i I I. I I : : ; I i THt 
~ r-~~~~~-----+-----+--~~----~----4----· -i--~~-.----· 

1 

~J 
I 
I ..., 

-; 

j 
I 

1 

10 
I 

J 

--1 
I 

-=i 
I 
!I 

I 

i 

a;;;)' 
I 

-~ 

r---~~~,-,~~~~~-.~r-,----r-----1-----+-----+---.~~-:----. 
. I . I " I ' I 

I I 
1-----+--+~-+----+---+----+1-t-_J_~ _· -.-· 

I . ' . 

' ' 

Oi-1l ___ • ..,6 ___ .;,.s __ ~+~--· -+s ___ ._s+-----!v---+~---<::+-1 ----!---1> 
o c: £. t. 9 9 i. 8 6 o 

I j I I I ; ; . 

--1 
~----~--~----~-----+~--~--~~--~4-----~----+---~:; 

~----~------~--~~----~~~~--·~r-----~~~~~--~~--~~~~~~~ 
: 

. . 
I f 

' : I ! 

! i I I I j I i I 

I I ! j i i ~~ 
> 

i I ::::1 
~~~~~~~~~~~~+-~~+---~+---~+---~+---~~~~~~ 

! I Z 
~--~~~~~~~~--~----~----~--~4-----+-----+---~~ 

I j 
I ' 

I ! I I I 

" I 
I I I 

; I; I I 

;g 
. ' 

·c 
:"=f . ? 

I lil +: 
9--~--L•' Z C . ~ S g L -- -----~-----'-' ----'---.------------ ------4~------,.. 

•• 

; i i 
i! I 

6 

I I I 
I 

N 
:: 
I 

0 

' c l 

i_ 
P'.l I· ~ . 

'·'~··.-. 

::-1 ;· ... : 
::· : :_;. ___ _ 

n .. ;_-:-. 

..:. -.. _ .. . ~ 

·' .. ~--. 

!..J -.: 

: .J f. ·--

... ·_ -· 

A i.. ... 
! . ,. 

nl _ 
f .. :. : -

=:! '··" .·-: 

... ~ 
- -. -: .. --. 
-;·.·: -

. -.. ·: 
··-. 

··.· -· 
. ·. ·• ..:... -~--

._ ... 

. . ·. 
·: .. :'.. .· 

-.. -~ ;_.. . 

---· --· 

.---- - - . 

... -.· . ·~· 

r_ 

: . -~- ~ ~-

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

-~-.. · .. 

.:· ... 

.. . : .··: : 

·· ... ·_· .. 

.... -. •: ··;·-

... ~-

.. -- .· 

· .. -· . -· 

.· ·.-

.. · . .... :· 



- ~ I E 1r---:--t---:--t-; -~ -7
1

'-::-71 -~ -~-·-+----+---t-_;_-' +-1 
_;_'_'_;_.l.-_:__· +1 _:__-I 

I i , I I 

--~,1 
' · II II Ill ! I I 

-~' r-~~~''-+~~11,_1~'~-~---~r-~~~--+-~ 

! l i I 

__ I_ 
! ! I I 1 f : 1 I 

__ r-

' _I 
... 
I 

- .-' u 
I 

cail 

i 
n 
I 

""' 

-I 
g 

1----+------'-+-'--r ._i -+---1-----+-----;-___,
1 

'-t-: _: _' 4 ~ -·~ I , I · 

~ 0 I 

I ' 

! ' ] I 

' 
. : ' i 

: : i : I ' I 
~---~~,-~~-~---~1-----+---~~-----~----+---~ 

I I I I I 
o~ :e '8' :L' '9' ·s -v, :c: c: ' 
~---~~-----~~-·-..;.._~----+----~---~---~--~·r--;_-~--4 
o t £ t. s 9 L 8 s: . c~ 
~----+-----+---~~-----r-----+---------- ---~-·~,~----+---~ 

' : 

c.: 0 Sl----, +---+----...!-----+----+---i----;----+----+---4 
:J ' ' I I _, 

I 

II 

I -~ 
1-----+---,-' ..:!_+-_.;__+---+---t-----T--- -+--- ~..ll..--..;-----1-i' 0 

il i' 
~----4-;_~~----~i-----+-----~-----i-----+-----~-----i-----vi~ 

I. I : --· 
I i 

' "' ! 
~ , __ 

I ! I! ' ' I 
i ' 

_ _. 0 

! ~ 
-=3 I I ~~~~ !:i' 1111 loll 1,,, :: ·.---6. 

__ ...u ./! :, 'L. :1 1
-

J ! i i i I I I i i i i N 

_JL/~~~~~~~~~~~~~~~-~ ~~7+--~-·~~~~--~~-+~!~~~ ~ 
-'.IV (., I I I I I I i i ~- s: 
I ~~~~~~~+-~----+-~~----~------- ----~----~--~ 
~ 1 i I: i;, 

I T i I i i I i i II i ! I i I I I i ' I ' I 
f I I ' 

' . 
' I -1 ill I Ill I II II 

I ~ 111 
L,l ot-~---:-+e-~_--:-'-'_8+--:-i~i--:-l --:-i ~L;_; ..;..~_~_· -+~-· __ ._si-' --:--· -+? ___ :_ct-:-'--·-<fr----+-~--Jp 

l, : t: :i::: ill :j j: .T. 't: _j: !f i c~ 

I ! 

i II Ill I ill II I : 
I I 

! I I: 

l"rt 
j I 

'--t j I I I 1· i I II f I 
I 

t--'-'-+--'--l_i-t-_1...;_1 ~--+--~---~---1--. !-·-+----t---

~-------------..;.._ _____ ;_ ___ ~-----c------~---~ 
,><~" ... --

.- ~ <..., 
~- _..: ~-.:-... .: .. 

-·· , .. ..... · . :-

~ ~- ~ .. __ ·-.. , ~ . .-.··. ·.·: . . : ..... .,..;...-,.: .... ,. ':·:·, .. 
-··" 1 _-.- ..... .., . ',. 

i"•; 

·-·· 
t.-•. 

:-.·. I • 
~ .• :" . 

(:") (,>·· .• '-; 
~ . . 

!:J ·-
;. '::' __ -. 

u;.·_:· 

i I [0:~~:~:. 
~ . . ... ... · 

·.- .. ~. -:. ·-:..· .. · ... 

-.·-: ..... 
.· ... 

.. -...... - - -.. _~ . -

' -.·· 

-- .... -. ' 

-··. 

-~ . . 
.._, 

.. 

11 i·-·' .. 
~ .4.. . • . .. :,. 

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

.. _ .. .-. --. 
,..· .. ·-·· 

;..JI [ .. 
i -. 

~~ 

·.: :...~ .. ~ ·. ·.--

--· ... 
·.·· 

-·:..--



_. 
I 

~· I' 
l .... 

I I I 

I 

II I 
I Ill 
I i II 

I I I I I I t I ~- I 1.. I I I' 1'>-f I ! I I I I ! I :.... 

·· -1·1-!. t .Ill J Ill- II; II II !1·1 

II I 
i II ! 
I II 

ll I · ·l: .J: 'I·!· : .l · I!:J. ·1·11 ·111·1 I I' I 
I I. I I I I I I I I Ill I I I I I!Ti 1111 

ltll Iii i!li Ill ill Iii\ 1111 J..LU_ 
Ill! Ill! II I lili 111r 1111 'ill 1111 

.J i I! I I! I: I iII IiI i IIi I i I!! i 1 II iII I I i 1 l! 
;] : i I I ! I I i I I I I i I I ! I I I I I i l i i i I i 1 i ! ' ! I I I i i 

-~ ! I I I ! I I II I I i II I I I ! I II I r j i ! I I I Till 
~I o~lil ell i8lii!LII i911 lsii!!v!:IJE:Illjc:i !l~l!!i< 

-1 0 i ! II il ~ ', II il z !I II II il £ I : : : v : i ', ', s I i I ! 9 I ; : ! J. ! : : : 8 . i : I 6 l I : 10 r ll I I I I :! i ! I : I; I!: ! ' j; I r 

... J. II I I II i ! I i IIi I I I I I ! I ! i I t I ! I ! i · : l I' ! i 
-liEE I I IIi I I! i! ! i! i ill I iII i ! ! I II; I: i I 

~ . :I I :! I i I! f! II:! :iII I ; ! I i' i I'' i I; I I i! 
~1 II II i 1 II ill· I i!: I I r 1 I:: i ; ; :! i 1 

, 1 1: -1 i! II l:! I ! l! i I i: I ! I: l I l 'I I. i I :; :' 

3 ::I I ! ! ! ! i: I l;; :! j i i I! i :: : I;' I! I; E 
.:.1 ~ I ! · ~ i ~ ; ! : r • : j ; • ! ' ! t i i i ; ~ , i ! ' ~ 

2 ' I I ' I I ' • I : ' ~ : 1 • i ! ! 

-, i! I l ' I• i :' ''I ; : ··: i ' : I 

J ; ill ! i I 'i i ' I I;: I I ' .. : ' i; I i 

-1 ~~~~~'~'~!_!~! -+~~;~·~'----+-·~i_i~_: ---'+-·-· ~:; __ ~: < ~+--·-·-·~~~-:_:~~~~ 
I Jl ,! I i lj i_,:: I i 1 It ; ~ ~ ! I 

~~~~~-+~+-~----+-~~r-~-+~~~;·~ i 
....:1 I i j I i i I : : ! i : ' I I f-.. : 

j_l, ::; : : i; : 
i . ' 
1 I 

! I ll· I : I 
. I I 

I : : I t I 

·-'J 

I 
""'J 

:· II i 
I 

i 

I I I 
I! I i ' I 

I I 

' I I ' ! l ' 

I : ~ ! 
! I i' 

iiI : 
I I 1 I 

I 

' ' 

I j 

~ ! ! l 

.. :· I 

: ; ! 
\.! ! ; 
I ! , 
I i 1 ! 

i 

I ! 

! I~ 

:~ 
.~ 

i i -;: 
! ; ! ! ;). 

--S l I i : I ! ! I ~ ! ! I I ! : ! : I i ' I : ; : i ' I ; i i 1!, 

~ iII I I! j· i Ill I i: I It I i I l i '~-I; iii i '' .j iiI· I ~ 
II I . I I I. I I': . I I II I 'II' I i II,' I t. . I j I I 1 i I I i I I j I I I 1 j I' i ' I I 1 rv 

I ! I II Ill i Ill Ill II II I I I i 1:1 1. Ill : I i I I II I ~---t. .. 7 c !-!-~+~~_:_:.-'--l.++~-"+.!...7-7-7-r:--~~~~--+1 .. -;-
1
..:.

1

. -7
11
r_:_:_-:++-+-.;-;-1E 

c.,c II Ill Ill i IIi; ! i I i Ill iii i': I I iII ~ 
~ 1111 l!li !ill llli iill iiii ·~:-1 lli: '1 i Ill: 
-1 Ill 11 ! II II I II ! Ill I II I -l ; i i I II I : I ! ! i i I i 
~ -: I I r l I ~ I i 1-1 1· I i 1 I I ill I H I I I I ! · \ i I H I I . 

1 l!li II I llli llil lill liH ii!l !!1: ~~~ Jill 
~ 0~11 lyllliFfl·l 'tlllir''l'rl'"r'-''~r''l'rl~;~tl11! 1 ;) 6 1 I ~ I 1 ~ I I II c I I 1 v I I s I i 9 i i I ~~J. I t- I i 8 ; : l i 6 I I I ,o, 
1 I I I I I II I I I I II r.. 1_~);, I I I I I 1 : ! : Tf ! 2 h 

--4 II I I I 1·1 I I I II ! ~ ~~~~ I I. I I ! : I : ·: I ! ~ -.... 
1 I I I I I I l J I I I I I I I i R. I I I I I I i I J I l 1 ' • 

1 -o· ' , 
1 111111·!~ 1 1 lilll~ll !illllll i; 1:11 

r-~ \"b -~~ /1 ; I I I I I i ·I I I I I I I I I i I i ,. l i i I I ' i i i I i 
II II I ill! !I! ill 1111 Ill !Ill 1!11 rfll 
II IiI I II I I I' I': I I I II i! II I j I·! !lil ll I 

r:ql 

li I 1: il I Ill II I II ill! lri! ~r--LJ.II 
II I !Ill II I I ill I Ill il !ill~ l.ii ilii !11\ t::~~--:,..:---~-~-.. , ....•... ·-- ... ·. · 

: : : I I : : : : : : : : : : I I : : : : : : I+ : t : : : : : : : : : ~ . : ~.;_:_·~-~_.7_~-~----_-~_::i.·_~_"'_:_~_;_:_:_~_-_-_;_·_:• __ :_J ___ ,_~_--~_,_:_~_:.~~----~~--~_:.x:--~_~.r_~_-_:.~_;_·--_~_~·;_;. -_:,~.--2_;_: "~: ·_:_:;.>: - -
I I i ! ; I ~ I : : i ! I : I i ' I ! ! ! i I I ! I I' i I ! 'I f f i : I : : ~ i 1llU . f • • - •. - - - -

·-.~~.loo..... .. -·)._.~.,- _.a.,e ~· • ......... _'_._ ...... ~- ~-:-:'- "~~IC""'_ !.~~·~;;. ~-



1-: 'I -I 

( 
J ' l I I I i II II 'I I I Ill i I : ! 

; ~' I \ L I . 9. :s 
) . 

' ! 

l I 

-J I: 

-I 

-, 
-J 

~.. C=_ 
I .{D -~~~ 

r---~--~----+----+----~--~----~ I ~~ l 

"'l . . . . 
.. _:•. 

~ •..... 
·'";; -.. . _.· ... 

· .. -· ·-.: · . 

.. -~-;~~- . : - ..... 
::: ... - . .. . 

. --... --
--:.-·:· 

'···:-.-- ... --.:-_ 
:'-: __ :-:, . - .· ..... ·- :. . • .. -~ .. ·_ -_. 

::1 : ·---. 
I . ~ ·.: • 

~-_, , .. ·• 
:.-·:-·: 
. :--:~_-_ .. .' 
:":"">/·" 

-.. ~ --

\:_<~ :~- -~ 
. -- __ ;_~::_--~-

---:·: .. --.-.-. 

-:- .. 

\ : . 

.. ! ~:. 

;._ .. -

J ~. !:J 

J 

.. 
J 

] 

"" 
i 

__ J 

..... 
I 
I 

_..J 

,. 

, 
I 

~----~----~----~----+-----+-----+-----+-----+---+-+-----~N 
~ 

; l 
I 

i : 
1 I 

i i 

: I 
I ' 

o~~-----~~~-s~!~ __ ·_e~·-·--~!_L~i~ __ :._g~·--·----~r-----~rr-----·~c------:~9--·----~----~) 
o· ~!i :z' 1€:! i7 ·s· 9 1.:·::9 :6: 

II I ! I : I 

' . 

! ! ! 
I I I . 

I I 

i! I 
i t I 

: t ! t I ' i 

---< :t.. 

u:. ·.··: 

. . ..., .. -~-: ·:. -..... _.· . 

.. _-:.·-· 
•. - - . 

· ... . •· 

·. ,.· 

.. ;'·: ·. 

.. _· 

-.·.· ..... _ 

: .. ·. 
-·:-';; 

.:,.__::··· .. .-

. -· 
...... .. . 

. __ .. 

·-----



I 

0' : '9: . ' 8 ' L' ' 9 ' 
0 ' ~ ' 

I : ' ' c ' P' 

' I 

--~ 

I I I I I 
! 

I I I 

' i , , I. : 

I I 

I I 

s P' 

s 9 . I 

-- I 
I 

/1---1---l--
/C' z L . 

. L: 0 £l' CL 

' ,-----. ~ 
-+----

i + ~--. -- --'-'---

-- -

. . ~ 

·•·· 

..,,._ 
' .. 
! .·.· 

;-, !. :; 

;:, .. 
i -~ 

, .:· ... 
·----.: .. ·. '. .. 

. · .. . . .. ~. 
I ~----~ I I I 

I -::1 _.., ' .:·. 

:'1 : ·~·--
I I -~-

Q 

' U1 
. I I ' . I ; I 

I -----~---I 
I I 

:J 

I ~ I I 
I 

__ _J __ --,----

I I I 

I I I I -H I 
I I I I n 

:X: -
l : I 

. i I I 

I I I 
:> 

I 
:0 .... 

I I i ¥~~-fr\i. 2 
I I i ' 

I I I : I I . I ct__:~q._::\~~~-~ . ., .... 

I : I . I 
., " 1-t I 

I 

I 0~1~ I I I I I 
l _:J 

' I 
' _.1 

I ~8~...;.,' ~·-7-: --+---!{--==~: ;;::=:::~==' =-~----t-----1~1~--: --~I~ 
': I I I ! I ! i 1 .. _! ~~ 

I I I i ·)~ i I jN I 
I I I 

I I ' I I I I I I -' 0 

... 
I 

J 

o ~ . 9 I . $ + ~ 9 r f:: 9 -~ --

19 

I I 

I i 

: i ! 

' i ' 

~ . C:. 
I I i 

•c .y 

I ' ... , I .. 
I I I . ' . I . 
I I ' ' t · 

! ! I ! 
I ' I , 
I . ' 

! I 

i : : . ~ I ' ~ I ! ' 
j • 
I J j : 

I , 
' I 

. ' 
; j : 

I : : ; : 
I I t l 

• ! 

L 
I . 

. '6 -. OL 

- .. 
-~-

. 1 

- . 
I 

. "f\. 
. \ 

· ... 

a L.·:~ 
a i ~: .. 

. ... :.-· 

::J ; :. 

.. .'.•· ... 

i-~l ;~-'?: .. ~· 
:::J ;f .- o._ 

- ~···: . . · 
.!":_<·.-

.· -. 
... ·: ._ .. _. -··· 

- -- . -. . .. 

; __ .· .::; . 

,· . . . . 

•. --... . 
.. ·=-. -. 

·-·:· 

.. - - .. 

::.::J ' . -..-.. _,. :· .. . -: . 

' i i : ; : i i I i ; jB ~· 9-~·:}'._-:- __ >. :~ _: ·_'-~- : -
t~, =·!!1ijj'='ct~ t: ti:1!1iJ!jJ1Ct~ :· :~ t~;;;~~~~~~l~:~::E::;::~:::::~::~:~'--- f:;.;·::_ .. - ·_;:·--'.::.:;. .::·-,~-
,:;I ::I: v.l! I i! i :! I I iII ; i .i l,: ; ' , 

:::. . I I I { • I I ; : : I . I I f . ' • 
~LS~--~~~-+~.~~~~. ~.~~~~~ ~.~.+---~~~~-----+~.~~ 

.. 
I 

' l 
I 

~ 

l : : ~ I ! I I ' ' t ' ; I : J I • ' ! ! : ' ; 

:I I! \I I : i : ; i I l I 
:, ;_i , l I! i I:: ::; ; i I 

. ! I 
I ; I 

. ,~1 t11~ l,jl illt 1:11 II !1,1 
~ "" 1111 ,,., il 1~11 

i ! ; : 
! ; 

• I : 
i I j 

+ ; I ' I I I I 

I ~ ! 

' ' 
! ! : 

i : j I 
i I I I 

. ! I 
I i ' 

I ,• , r,; . 
lj! 1.1 
I il I I 

~i ~-~· 
Ill ! i 

... ·: 

, ____ . .:...· 

. -· 



_.. 
I 

--1 

.... I 

-1 

I 

! I 

! i 

I ' i ; j I 

-~-~---. -----. 
I : i ~ · 

i ' 
; ! ,

' 'l 

1 • n 
: I :t 

r-----~------~----~--.--,~~----~----~~----~~--~----~~~--~1~ 
!-1 
I 
12 

~--~----~----~----~--~-----+----~----~--~r----+,0 

~~~---+--~~--~-~-r---4----+---~---4--~j~ 

I - : ! ; ' ' . '~ '\ 
I i N 

~~~+---~1------r-----+----~----~~----~~--+---~-r-----~1 -.I v ~__,...~---.--, ~--~-------+------+------:---~~---+-----+---t~~ 
~~~r-~--r-----r-----r-----1-----~----+-----i-----i-:~ 

I 

_J 

: I 
. , / ..,..-/ I 

~---'~-+s-; ~---+-e __ ___,+r------t~----9+-, ----1r----r+~,.,-.. "-Y:Jdi---, ~-t~-~-- ~ 
~ g 9 j_ 0 

I 

---~~~~--~--~~--~--~---+----rl ---+--~ 
~~:~~~~~,-~~-~-.~:~i+-~-r--~~--4--~~-~-~~~~·-r-----=-ti 

! !II •I V; ~rf.._; 
I I ! 

I I ' I 

! ' 

' , I 
I ! ' ' 

' ' 

' ' 

""K : I!Jl 

;,~~ 
I ' ' ' . I I 

... . . ~ - ov~--~--~--~----+---~--~----+----r--~~~ 

l l ! 

.I 

'"'I j.: .. 
~- ·· ... 

nr. 

·· .... 

":"1 '·..__ 
~-- .-·· 

··.-··". 
··•··. 

n: >>~:. ..... ·. 
-· ... ·-

i-.i .... 

;:-] . ,_ 

!. · .• .: .. .... 

.. ":- .. :-

.·:.r-._ 

·.·· . -~ ... -

-. ._ .. 

··: .. : '. -
:...:-·-

···.·· ... - .. _, .. _· - --:· ··-. 

. .. 

.:'·-· 

·_..·.·-

·' · .• ·. 
. ::'"":.-·· .-
~--. ·: .. 

. - -: ...... ·.-

.·. -. 
: -·; ·: 

.. ·. 
·.·• .. 

.-

~- ... · 

. : ~-: :·:< >~ ::, . 
: -

. ~.,-;.·: .. ··· .. : __ 
..... -- .... · •... 

.. ~ .;. -

.. : ' 

(_.:._-:<~::··-. 
~:-·:· 

·· . ... :: .. ....... 
·. ~ .: .. ~: · .. : ...: ~~:.-.:;: ... : . CJ ;-.~ ... -:.:. 

l I 
! 

I ' , 
I. ::,-.:_ .. 

. ' .. ·-

t.:l 

__ j 
r-----T-----;------r-----+----~-----~------r-----~----

I I I i i i I I I Ill I I ! I! I 1 I I I I I I I I I 
! I I I I I I II Ill I I i ; ! I 

I I 
! I 
' ' 

.. ! I 

I 1 : i ~ I • I l ! • i-t-,-_ .... , ..,.,....,,~, -, -,,..-, -+-1 ----- ----- i_--;. ~·~ 
~ --...._,___.... ........... !V'fli'~ . .;;~,,.~-::.~%.~~~...:-..::·:6~~,~~--;;:~ ........ :._~~-:~........_ .. _._'l"'"''"·"'~ ~~~~-:~~~.~.,...-.- ...... · 

. -: ... :. -; . ·: :' : ·- .. 
·- ·- .... --.· _·: . ·. 

'. ~ ·-·. ,-.;._~ ~ 

.. 
·'. 

.. 



.~ 

II -

-1'2 

--~ 
I 

_I 

- ..... 
' 

~j 

' r·r 

r----r--~T7---+----~--~----~---7~---L-'---+--~i: I ~ 

It ~ . 
i ; I I ' I ;: 

I ! 

r-----+---~~-----r-----+-----4------~ ___ ,_~ __ ,_ __ ~~-.-.-

t-----+----t-----+-----1f-----+----l-----·+-+----- -1 --- ~~ 
I I I ·----~~ r-----+----r-----~---~~---~-----l--------~----~!.·---
1 I ·-~----~-----+----~r----~-----r----~----+------T------l-----1~~ 

I~ 
I 

~-----4-------+------~------~------~------+-------~----~~-------~ io 1-

~--~----~-----+----~----~----~----~----~----r---~ 

_, r-----~~~-r----~------7-----~-----.------+-----~----~------f.ll 
a iN 

~-----4-------+-------r-------r------,_------+-------~----~~~----~~-----IJ I 

-~vv 1 1
; 

1--------+---~--+---~-+--+--------:.-----~! ---_L_ Is 

-. 
' 

:1 -· 

0~ 

0 
I 

i ' 

6 
I 

8 

z 
L 

! ' E: • 

I I I . 

! 

g v 
I I 

' c-
I I 

s 9. j_ 8 6 

II 
., 

-"l.· 
~--~----~----,_----+---~-----+-----r----~----~---4il 

! I 

... r1 
! ..,. 

--'I 

I 
"ii 

i --. 

' ' : i 

j I 

! i 

, I 

I I I I I · 
I I 

I II ' 

I 

! I : ' ! ~Ev~~+-~~~~~-+--~----r---~~~---r--~ 
--' 1 ! I ( 1 I 

J I i 
i 

iJ 

.. 
0 

I' 
i • 

~~~~ 

j I 

• I 
I I 

I ' 

I I 

I I 
. I I I . 

I I 

I'' , I 

I 
: I 

0 I 

• 

I ! j i I I 

i l 

i i 

i 
' l ! ! I 

! t 

i '~--~----+-~i~·+---~~~~----r-~~~--+----+~~ 
.. ' I I I 
'I 

I c' OL i 6: Iii ; f I ! : 9; · S v· 

., o z c v s 9 L e ~ o 
~-----·--------------~·------~------~------4------L------+------i-----·l 

........ 
...., ..,;. 

~(~ ... ~ ... 
.. ·.--

I' 

~- . 
~· . -

::J ; <:·: 
~ •. 
I'· .. 

~ ... , 
' ..... -.-' .... ··· ; . ~ ....... . 

~ :·~-_;· .·. 

:· ... : ... 

'""' :--, .... 
;_ ·_·~: 

CJ 

... -
., .. • .. _, ___ ....... _ .. 

.. _ ...... . - ·; 

-· .. 

.. :._.-·-.: .-· 

.- .: --. ·.·- ·-. 

.. ~· :.-· 

.• 



,. -· ! 
-- J1 

1. 
I 

-n 
I 

r .... s 

i -' • 
r-~ 
'-I ::-1 

i f ..- I 

i ·~· 
I-; 

:J 
~J 

:1 
~ - i 

~----~----~----~-----r----~----~------r-----,-----~----~u 

--- N 

i ; i i f 1 I 
s: 

I I ! i ~ ~ . . ; ' ~ 
1-_;_.!._;-+_:_~-l--'--+---li--:--~----+---- +-- ------ 1-

; ! i :I 

1
·:.. I "' ~~~~~~~-----~---~--~-r---+---b-----,_--------·. I 

~--~-----+---~----+---~---f----r----,------t----fO 

1----i--+...;._:_;_: '-+-1 .--'--l---14----+----+1------4--i-: : :::: 
• • I I I I ; 

! I i I I !. 
0 lj lis i I I :a i L I c· I o : z' 

r 
r I 

l I i I 

I ' • 
I I I I I I 

9, 

I 
I 

. I 

1.1 
I 

: 0: i C .L 

I 
0 

I 

.-:--.._ I i I 

! ~~-II 

[] i · I 
,-1 , I 
i-i :; I 

II I 

=r ~~~~~-~--~----~~--r-~--r-----~-~-~~~---_-_-_~,----.--=====~~~ 
·- j 1----'-! ~· --+------i----+--+---+-·-,_-_1 .. -- I I I~ 
-~·~~~-~i-'-r~--~--~----~----~---~----~~----~----f---~ 

I 

1 --.,a . 

f -· I .,. 
'I --· I' 

""'• I --. I 
I 

""'"' ... 
I 
I 

---~ L. 

i ! 

I 1; j '1.1 1'1 

II I II II 

j I 

. i 

' ' I 

I 
I I 

t·t 1'1 .I 1 I I 1· j I I I I I I 

I I I! I! II II! I ! ! ·! 

' ' 

I I I I 
I I 
I : 

I ; 
! I 

' .-

ot-L ~~-~:r-IIi-! I s+--'-~ ~~~ li +~ -. ~-. +f-i ...:.......;..-t!jl-'---'--'. -Ts-'. ---'~vf----'~-'--.-£1-.'-i '-1 "'""'! -z+---t--'---..c_ ~ 
0 ! .z; ,£! .v ;s! ·9 1 !Lt a Sl I Cl 

I I I . I 
I 

. ~' II I i i j l ';!' ! 

-·Svr·~:-~~~~~~~-+~~~~~7TII·II~I~~i~~~~~~--~·-·~i~ 
(. ' ! ! i ! 11 I ' : j ! · • I 

~~ ~-i·~,-.~~.~-.~~-~i~~~i-;~-~~~,-r~,~l~i~i--i-,-r~-rl-71.4-,~,_~i~l~~~-.~~~---.--! ~ 

II 1111 1111 Jl! 

i I Ill : I ,j I 1; I 1 iII I ! 

I I, ' I : I, ' ! 
i· 

l • I l ! i I l l ! ; 1 I l I j (: l I ! 

~11'~--~:.,._':!":.:J.±,'-~~-~~~~~~-- - ..... -.:·.~.:.;·!;:.,\l~..k"'~~-9-l:c~:C~~~;_~--~-· .. ~~-----

I I 
l j ' 

~:-·t ,. 
' -.-

'1 .. 

.. · 

-· . ~ . -
. - . . . . --... ,.. . 

'" .. - .,-. .· .. 
~--··:: ..... · .... 
.. ~' .. . . ~ ~-
:-r·-:·: . . · 

_ ....... __ 

!:'.1 I 

f"'; ":'" 
Fl 

I·,,· 

n 
!-·-·-

1·::·:. 

::::1 -:'~. 

...... ··. 

.. · ... .. 
-~-- .' .-. ·. ~ 

.. - : ·-·-

. ~- · .. _-. . 
< .. :_ ': . 

. -
:-~--: ·. --

-"':·-: :.. 

~:~/~:·> .. .. :.: ... 
:;.._j _-.. -· . .. 

. _..._.,., 



'---+----+-----t-----" --- ----~-- ·-- /u / 7 ~-, ; 
-I 

I I j ; : i i ; !J I I i ; i ' I • / . I ' : ' : ;;; .~, t ·:. ' .: > __ .-: .. ~-. 3 --1 !09 H,t,it ,,h;-7:t, tH. illiit~:· 1H·-H-~--t~ .==r~~~=4~~:J~---..:..~n~,=:=9·~ _, !.::_- ... _ ... -:-:'~: .. :_: ~ 
t ; ; f I ! :: i i I ~ s: • • •. ••. · ... : 
I I : : \ i i --+-~-1-:--1---- ., -~· ·:_ ._ .. ' ... 

; r I i I .. ' : i . 

·\!! "i[ i.j :\ i I 1: I 
---

0.• lE i; '! J 1 , ~- ? 

J-:i 
I ; • : ; $ ~ ~- . OL 

r-.-~~-~~~~~!--.. ~:--~-.-.-1---~---~----~.---- ~ 

I ;j 1 ! i i I j i I i • ' : 
~ 

I i . 

I I 

. • 
-'· 

~--

::-'1 .. 
· .. .. 

-·- ._ ... .. 
·--~ 

........ ... ·-· . 
-:- ·':- ~ ·_._-- ·.- .. 

--: .. . 

- -. - ·.: . -- .. 
. . -·-: 

-
' . - r .. -· ·~ 

. . ~ ·. . . ~ : .. ~ .. :. 

: i ; ~ ~--:·.. . . -. ·. · .. 
""""'-.. .. -~--.. ">·~--:_- .· -" ~,_.~·- ·.~ ~ ... -.·' . 

~---~-+---+----+---i----+---t---:---;-~,rl.. ::1 - - .- :·. -_ ·< _.'--·:-· 

I r--., I, ,;il 

~ i ' l i : ' : : ; ' 

~ ! '.,· .. ; . ; 
I I ' ' I : : ; • ' 

~ ..J ~ , _I_ i f I 

1~ jj :; ; I ';~~ ' . 

iL .., 0 ' i! . : I : ! I : : i 

I• ~I ' I i i i : ' ? : ; i : I i ~ . " I ; 

I~ . i i I : ; : ! I I ! I 

~ ~ '! i :~:' ~~l : 
: 

: ' 

' I 

; 

I 
I 

l 

. i : 

; ' . 

~18v . :: i' . ! : 

~ 1 . I 
1 ~ : i-t-.-!~:1,·-t-;-:----1----t---1---+-~-+----f-----l 

~ : I I ! . I ! I I i i I ! : ' ' I I ! : ' : ' : : I ; : 

~ . --~ 
:.~-.. .. 
. _ .... 

'· -.. .-

~J :· _ _;. 

n i--~-•. ..~ 

L_ 

:---

;:;::]• 
~ . 

.-· ... _-

c ~-~-
._;-~ ~.u! : : . : ' : i I ! i ! i !_ , 1 

~ ~ • ·' ! i i ! I ' I i l j i ; : I i ! ; . i I ! ' i i i ' .i 1. i i l ~ El ·::C 

: I I I 1 I I ! I I I I ! ! : : l i • , : : : , i ! 1 I i I i '_, ~ l_:-b01 i ~ ·--
f ; . ! ! I I i ! ' I i I I ! . I 'lJ I I ; 0 I J. I :. _i. ! i I '~1:)) ~~; I . - t;J E 
~ 1--f.o'-·l~ /'I ' I 

1 ! f I I 1 
: Ul .!_I . l I • : I i i l i i ! I I f &oJ 8:, 

1 I l ,"'; "'/, .... t ...!. 
0 

-' J I t : i I I I I ' i I ! : i ! i I ! I l I _lj I . _: i . -- i.'f; 
~Jot! .t~k"h. , .. ---- ii==""'Si!ll ~ 
... -,~-L.... (· f;. 

·.· ... _ .. 

<' • •• •• '- •• ·- .. - .. . ... _; 

: .. ~ ..... -. ·_. ; . 

·". ·-

·-. ·· .. - . 
' ..... · ' .... ;. -

·- -. ____ :· 

·. . ... -::..·. ~;-. ~ 

-·:: .. 



• -
I 

I 
~ 

_ _.J 

• 

' i ... 

"j 

.J 
I 

I ; :I ; I I I ' I I I I I I I 
i!llli; I il: ,I-~~~~ I I 

01-~-:-j ""-! ...:.! -T-! -+6--'J~J:-1:---. ~8+-, 7! -:-1-:-i '/-+L--'1-j-j:----. 9-t-. --~-tg-.--. r : : : r:-; : : Z ·--i , ' 9 

I · I 

I o 

! : : 

'. ' 

: I 
i 

! i ~ 

I: 

. 1. r , e :6' 

.,.._._.. ~ 
I I --t 

;-,~I ' . , 

~zg~·(\~~r·~'~·-~~-~~---+~-----r-----+----~----~---7----...:.---~ 
.I. e,~~~ { ' I I 
, i:' in: f ' 1 --,. 

l 

--
J 

J .__ 

• .! 

i ._ ... 
- ... 

I 
L ... 

: ~ I I ; ....., ' I I I I I i 
' ..!._ 
~~ 

• , : 1 I I I '1 ! I 
r-~~,~+~--~~~~---+--~,r-~--~,----t~~~ . 

___ :+-:_: __ ~--+----~---4---~---~'---~-----~;----~. 
: i ! ~ I 

... ,.; I I i _L . 1 
.__--:-+--+---+----i---t---+----+----+-- ~-· -: 

: ( i I I 

~~4----+-----t-----+----~----+-----~--~----~--~ 
• ; • 1 : • I l 

I I; I,' ! i l I I 

! i ' j i ! 
I l • 

. ""i1 ' I ·, I 
1 IC ~·II 1 " "'-. I 

.'---.:. ... r.-:~, .,.....,.' ~~: . __ . ...,--t--+---+-\ 1)--:-.~- 1:1-- ~~t J jL _}~ -J"I--
l I I i I l l I ,..,.- ,Q ~' \.. ,t:t ' K ..s ~ k-

. '---I I-'-:-:..;..:..,..;+-':-=;-:,....,....:-~---: -:-:-.+-'--+---.-"--'-"-+----i'~o.'J . ... 'f 1~ 

i! I I i I I ! ; ! i I i i . j' I ! ' i i 

~: :' ~- . · .... 
'.···_·. . .. 

--:~ -~.; -.. · .... 
. ~ .. : . 

;:-,' ',.· .. 
~ ... 

r:1 : · .... . -;· .· .... _ ... -._ 

::1 .. -

~ •. 

-,·: ... _. 
. ... . -· . 

·::·_,. . .·· ..... : . 

·. · .. : . . - .. -.:; . 

··-~ :: ~: ; 

::J :. 

! . 

-.. .: 

.-: .· 
;_I 

.· ... 
:-.1 .. ·.-_ 

·- - -
: _- .: 

.- . . : 

~~: 
.. ., ~. 

2: ~:- ~~-:: ·, - . . . . 

: :;;, ·::~. : . . . . , 

.··.: :· ... :. 

.. :- -· ·~ .. 
... .,. · .. 

,. 
: :;....· 

... 
. . ·. ·.·· 

- ... .. -· .. --~-



.:··· . .; .... 
•. --; .:.!, .. · 

· ..• 

_~, 

~~~~~~-~~~~~ -'~t-~-4-----r---7t-~~~~--~--~-·-1~ 
1 1 :I ·I' 
l-;SSr---1~--~----+---~----r---~---+--'-·_:+----r--~ 

-J 

1 -l 

--
-

i I 
~--~----~,~,-.-!~:~:+ 1,~:~--r-----t~----r----~----~,-----~----~ 

~~~~~!~~4-~~+-----+-~--~---+-----r----t----+---~ 

; i 

I 
I I 

' . 
' I 

... 
I 

I I 
I 

• i 
I I I 

r-~,~1 ---+,~~---r--~--~--+---~~~---~r-

I I I I I I I l 
Or.~------'~6~~~--~s ____ ~:_L~~--------$~----~9--------~; _______ c~·------~~------~r ______ ~~ 
o. :i!!: 1 c t. s 9 ~- !fl 6 l 

I 

:! 
! I 

! 1 i ! 

I . 

I I 

I I ; I 

I 

i 11 II I i I i I ! 

i ' ' ' 
l---:-+-'--'---:--;-:.+-:....0..-~--~---+---+-·---~---i- -:-: - ~ 

~~~~,~ ~-1-----+---1----~-~h ~ 
~~++~~~·~~~~r',~.--+---~----~--~+---~,~-----.~ 1:----~.~ 
t---:-!H il -r-:-:--t---:--'-t-,......;--r-"-t-____;.-t---+-;_-~1 ' I : I ' 0 

r------:~--'-~~!-+--7-~_..;....-' _. +-----+----!-----+· 1_. -· I_.-·_· ~ 
1

i ,~ ~ r 

-----·--· ---- -------- --------l--------1 . I -
0 
:;: 

. -~ .· . . .. ~ .. ·.;: .... 

~ .. , .. .. 
-·t_ .. . 

.::x.· 

:. .. ·•--;; 

.. - _ ... ; 
··.; .. · .. _-

- -=:! -::·.·· . 

·' --~--. ·. 
::1 !-~~;\. 
:::l .. --~ '. 

-~-- :-.-. 

._.; 

-:.I -. --
. -~-

:2,::..;.: .. , ·- ... 
/:·~ : .. 
L:.;~>:.- .;. 

..... 

·"'!'·---.·- .. 

.• 

-. --

-. 
: -~ '· 

. . . . ~ .. : .. . . . -·~- --~~--

-·.-;.· . 

.. ·; 

.- ·-:--

. . 
: ... _.: .. 

:.:._. ~. -

-· - .. 

. .. -~· ~; ·.~:.-. -~:.' .. 

:· .. :-- ...... _:. 

. .. 
. . : ~' :-. . . 



EPA METHOD-S & VOST SAMPLE PERIODS 

METHOD 5 RUNS 

LA-1-M5-1-IMP 
9/4 1310-1445 

LA-1-M5-2-IMP 
9/4 1852-2015 

LA-1-M5-3-IMP 
9/4 2125-2245 

LA-2-M5-1-IMP 
9/5 0950-1120 

LA-2-M5-2-IMP 
9/5 1220-1340 

LA-2-M5-3-IMP 
9/5 1440-1600 

LA-3-M5-1-IMP 
9/6 1035-1155 

LA-3-M5-2-IMP 
9/6 1707-1832 

VOST RUNS 

LA-1-V-1-T,TC 
9/4 1315-1335 

LA-1-V-2-T,TC 
9/4 1401-1421 

LA-1-V-5-T,TC 
9/4 1824-1844 

LA-1-V-6-T,TC 
9/4 1938-1958 

LA-2-V-1-T,TC 
9/5 0958-1018 

LA-2-V-2-T,TC 
9/5 1044-1104 

LA-2-V-3-T,TC 
9/5 1216-1236 

LA-2-V-4-T,TC 
9/5 1302-1322 

LA-2-V-5-T,TC 
9/5 1448-1508 

LA-2-V-6-T,TC 
9/5 1527-1547 

LA-3-V-1-T,TC 
9/6 1036-1056 

LA-3-V-2-T,TC 
9/6 1117-1137 

LA-3-V-3-T,TC 
9/6 1709-1729 

LA-3-V-4-T,TC 
9/6 1756-1816 

LA-1-V-3-T,TC 
9/4 1443-1503 

LA-1-V-4-T,TC 
9/4 1525-1545 



METHOD 5 RUNS 

LA-3-M5-3-IMP 
9/6 1927-2050 

LA-4-M5-1-IMP 
9/7 1350-1512 

LA-4-M5-2-IMP 
9/7 1557-1718 

LA-4-M5-3-IMP 
9/7 1910-2030 

VOST RUNS 

LA-3-V-5-T,TC 
9/6 1924-1944 

LA-3-V-6-T,TC 
9/6 1957-2017 

LA-4-V-1-T,TC 
9/7 1349-1409 

LA-4-V-2-T,TC 
9/7 1430-1450 

LA-4-V-3-T,'l'C 
9/7 1558-1618 

LA-4-V-4-'l','l'C 
9/7 1638-1658 

LA-4-V-5-'l',TC 
9/7 1809-1829 

LA-4-V-6-'l','l'C 
9/7 1846-1906 
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: Ambient Temperature, "F __ -
_;_; Barometric Pressure, ln. Hg OJ.?.· - '· 
'•· Assumed Moisture,% 

H ea I er Box Sc It lng ---,f~SO.c::;_0 ___ --:---:-

(l) Probe Length, Ft. .3 No. &(CJ,;?~ 
Nozzle Diameter, ln. 
Probe H ea tor Set t1 ng --=OJ'-' .... SD..w....6 _____ _ 
% o, :) ·6 
% co, __ ~L-71-'7"-=--------
H,o,ml 

LeakRatoBeforo ·)-.()I CFM® /7 Hg 
Leak Rate After ..( N l CFM! 1 ~ Hg 
Static Press., ln. H,Ot±)- )___.:0~,-~1----- SCHEMATIC OF TESTING LOCATION 

Silica Gel, gm -;-?;~~r------
. Total Vic-----L-..::::;~-/-;-;---;;:----:-~...
.. Stack Area, Ft.'_~~--4--~:.-=..~~-

Pyrometer No. --1-"~+----------
-~-

MIN/PT_ PRESSUHE Initial . TEMP. OF ··; ~ ~--

DIFFERENTIAL 
_9~0~U!f:,07 GAS LEAVING :· ,·~·; i· So\MPLE 

ACROSS 
to"! 

GAS SAMPLE TEMPERATURE . COfWENSER, ·:. ' . oox 
TRAVERSE SAMPLING STACK VELOCITY ORIFICE ,GAS SAMPLE ALDAY GAS 1-.I_ETER ' OR LAST i:_ . TEMPE!lATU 

TEMPERATURE : IIEAD MElEfl "' POINT TIME VACUUM VOLUME If !LET OUTLET IMPINGER · • . ' 
NUMBER 9, rnin. ln. llg T1, "F DP, 011, ln. H,O Vm. Fl' T,. In, °F TmOUI,°F • Tc, oF Tb °F 

[ 

7-/ -Ll. ,c;- & 2-l1 .14 .. '16 Cj 3,14 R'h f?Cj· --~4 Z'5~1zj 
%/0 L - .. z_s 17 10 St' f~. :sz_ Ull/z~ . 7--L~ 1-0 ~;,< 

lz~; z -~ rs- & zz.1- ,]-.4 -lJh /00.31 cg-{ 70 s~ ~ <>l/ z..:;c;, 
·-. 

' ;!) zo b 7..-2-~ ,Lt/ ~1fo loJ·-4~ · 7o ?() "54 l?4z/zs-h ......... 

5 -f: L<) 
5 I{ z.__ L{){ ~lO ,go tob, 34 ~8' 9() 0-7 Zc;3/z·s-

.!f. 30 5~( 1-- L(C6 .z_o ,~0 to?_. z3 10 ?/ ~ l <; 3/2 'J'-1 

4 z. 82 3<; 4 l/z_ z_oLJ ,/1:_, , ~4 /1/,~3 1CJ 'i/ 5~ zs3/z4. 
I s'z ti-D Atfz.._, I ~1' .)lb ,- 6.?--( 114,4-~ ~i 9/ ~-g- z::;?/zs 
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~~(; 
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Client/Owner_ NL 
Plant C. A -, 
Unltll ~ lnleU~t Start Time 

Opo<ato< , 'r &:'ft MV5~ AM 

Date 7/ ' Jff& : PM 
Run No. I r z CcJ\)M ~(fU, _.s; Finish Time 

Sample Box No. ----------
Meter Box No. -~· ~k'=:-c:=--------
Meter DH@ f · '60 7 
K Faclor __ -=-......----------r--
Pilot Cp ' <6 Pilot Leak Ck --'!.---
Leak Rate Before CFM @ Hg 

Meter Yd 

o.ctyyq 
'' 

AM 
PM 

PARTICULAH 
RAWDAl 

"lNG · · 

-z__ 1 ~.rv 
'. JJ . 

Filter #'s 

Thimble II 

,·.• I 

.:' Ambient Temperature, •F. - ?~-;; 
Barometric Pressure, ln. Hg -tf.:~r · ' 
Assumed Moisture, o;, ~ 't~"J. · 
Heater Box Setting ~9) 0 (:··\'t!!' ; 
Probe Length, Ft. 3 r No. · <S(O..;?Q ;:~~~·· 
Noule Diameter, ln. ~-:·~,i / · 

r-T\.0 '·H 
Probe Heater Setting 01 ,2\J ·r .'~: 

,,.· o;.ol ;·:r: 
------- %co 'i J::~ I • 

; I l ,~~· 
:C):L· 
lf-L-C'W ov1 
0\- ?~F 

. Beaker II H 0 ml •··.( 
J. ' ·~i,)~' 

SlhcaGel,gm -------------~···· 1·.1.: 
Total Vlc--"'"--=::-.~~---:::---....,..-:::-n- '• ~·!· 

Leak Rate After CFM @ Hg 
Static Press., ln. HP ( + 1- ) ______ _ . ~~;~~~~~a~:.'~ __ M~~L+-:t ___ e_; __ ' ;2_"_;::gi \ 

SCHEMATIC OF TESTING LOCATION 

MIN/PT_ PRESSU11E 
DIFFERENTIAL 

ACI10SS 

TRAVERSE SAMPLING STACK VELOCITY OntFICE 

POINT TIME VACUUM TEMPERATURE : ltEAD ME TEll 

tWMOER e. min. ln. Hg T,, °F or, Oil, ln. 11 10 

( !L sL 1{1-~ 7 2-l-.'3? -- 1~0 ~, L ~z') ~-~ 

( ~ )t(u co 'J z_ 2-S:: .z.~ !.D -

z ( ;(!_ !/4 lc;~i t ?..l) . t...t· _g~f 

(; z:---Mt: ~g~ 
z._ Z-f:J .. l/ ,gt) ~.,;,;--.·.-.. 

?'' ( l-D ).51_ Z./7 ,z I I _,84 
{ZLY)~c;G 'Lf4 .. zo .~D 11Di h 

4 (~>G,o 1~ s- zo6 ·- (7 -bS 
(.sz~4 8< p_s- I Eij -17 ~ ,&3 

/ 

z_ts~L ~$4· 
-l\:~sg 

~'---, tOtAL .c::=:-·, 
. 1 \lo · 3) !4 t;l/1 .. (&4 AVEJ1/\GE 

g 
.... ' ..... 

' 

lnlllal 
Volume: 

GAS SAMPLE TEMPERATURE 
GAS SAMPLE AT DRY GAS M_ETER 

VOLUME INLET OUTLET 
Vrr .. Fi' Tm In, °F Tm our. °F • 
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Sample Box No. --:--:---------
Meier Box No. -~~k'=:.-::::::::--------
Meter DH@ f. '!50 7 
K Faclor 4-b 
Pltol Cp ' <3 4 Pilot Leak Ck \7 

Meter Yd 

AM 
PM 

PARTICULf 
'RAWD. 

.STING 
.>ET 

j 2.. . ' 1 ll{\S 

·A E~ ··v.L 
.FLov..J ovT 

o\- VG-

.,,. 4 

•, 

· ... ·.,. Amblen!Temperature, •F__ ~ 
~ i: · ~ .. :: Barometric Pressure, ln. Hg ;;) ;_, J :·, 

Filler ll's · · '. ':'~· Assumed Moisture,% 'i 
.~ -<l ·ri- Healer Oox Selling ~51) 0 

-
LJS_L§. __ -_. Probe Length, Ft. ..3 No. <S(c.\.;>'9 

Noule Diameler, ln. 

Probe~~~ t Selling ~?S1J.6 
% 0 2 .tJ!~ ::Js 16•9"-
%co, _ __.~-=-~-,~~-=._ _______ _ 
H, 0, m I :;;;;fGCS 
Silica Gel, gm -:-::-:::ol:/,.,.!7~·-9±--------

Thimble H 

Beaker I# 

<: 0 I I b '•• Ft' ~if•u · e-:- t;>ll ' < . SCHEMATIC OF TESTING LOCATION ea, ·-"r..JL...J--4~-.:...c.-..:..::;_-
. H,O'(+/-) . 1 lr No. ___.J~------.· lL_ ( .,..,. J -

Leak Rate Be lore . L · ou;) CFM @ (/ Hg 
o.qqyq : Total VIc .::.zZ'f/.t'i 

/ •· I 

MIN/PT_ - PRESSUHE Initial . TEMP. OF '·~ ·':· i· . 
DIFFERENTIAL Volume: GAS LEAVING:· • ~· t.: So\MPLE 

ACflOSS .~~~ ZlJ GAS SAMPLE TEMPERATUflE CONDENSER ,1! f .. &OX 
TRAVERSE SAMPLING STACK VELOCITY Of\IFICE GAS SAMPLE AT Of\Y GAS METEfl OR LAST .if . TEMPERATUr 

POINT TIME VACUUM TEMPERATURE : HEAD METEfl VOLUME INLET -OUTLET IMPINGER •t.1 
• · • 

NUMBER e. min. ln. Hg T,, °F DP, DH, ln. HlO Vm, Fl' Tm in, Of Tm our, Of Tc, Of T. °F 

1--1 !)___ .s & · z.tg .. 2 z_ '"o A l .3( 7 3 74 s~ -z~r;/z.'y~ 
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1· z_\) zs 7 ' 1?- ~ ( 5 o(i --87 ~~~a~ 7~ 7 2_ ., I. Zt;;r'z~21 
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'' 
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"'--- ... 

-- . / \ I \ J ( ··~ z__ ,-; 

••••• 0 •••• 

' 
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PARi!CULAH lNG 
Clieni/Owner 
Plant CB t-
Unit# lnlell~t Start Time 
Operator ,

7 
- b ?fi;fft;Url:Jc{) AM 

Date 7/ o /£?& : PM 

Run No. 
1 

r ::? roJV~ ((CuD ,3 Finish Time 

Sample Box No. -----------
Meter Box No. -~~(.;-'=-::=--------
Meter DH@ [. ]S'O 7 
K Factor--...,.~--------r--
Pitot Cp • <¢ 4 Pilot Leak Ck i/ 
Leak Rate Before CFM @ Hg 

Meter Yd 

o.qgqq 

AM 
PM 

~ . '· 

RAWDAl 

10? 
·?__ 

(}j_ 
Filter #'s 

Ambient Temperature, "F ------ --' i 
Barometric Pressure, ln. Hg _1;. :; 
Assumed Moisture, o;, ~ .;:\ 
HeaterBoxSettlng ';)9) 0 ·l,(,~ .1 

Probe length, Ft. \3 r No. £S(C\5Q ~ '-:~ 

Thimble# : 

Beaker# 

Noule Diameler, In ~· 1· 
r-f\. 6 ; '•t 

Probe Heater Setting CJ QV . ., .. ' 

%0, .:·.j, 
•/ ,,, %co, _______________ ,-::. 

H 0 mf ··'·' 
2 • l ' 

Silica Gel, gm :'. , 
Total VIc ~'' -~ 

Leak Rate After CFM @ Hg 
Static Press., ln. HP ( + 1- ) ______ _ SCHEM.\IIC OF TES:-ING LOCATION 

. Stack Area, Ft! If! t.f 0 ~ 1~11 . ;t: 
Pyrometer No. N 4 · · 

MIN/PT_ I Pf1ESSUfiE lnfllal 
· OIFFEnENTIAl Volume: 

I 

ACf10SS GAS SAMPLE TEMPERATURE 
TRAVERSE SAMPLING 

VACU~M 
STACK VELOCITY ORIFICE GAS SAMPLE AT DRY GAS M_ETER 

PO HIT TIME TEMPEf1ATURE ! HEAD METER VOLUME INLET OUTLET 
t;UMOER e. min. ln. fig T,, °F DP, OH, ln. H20 Vm, Fl' Tmin, °F TmOUl, °F • 

-7 ( 
~-~ ( 1/ ).% !K i1'ft, z_ r8' ~U ,_ 7 /..~ ?o 7l cl 

( ~ )du ~ 2..10 ~2-r:.. /. ?... 67 -l/ 72. 71 
z (;z )~(/ ( ~ 1-- J - 2-)' /17 7Z,L7 71 7/ 

( !~ )4 1 tlJ ~ uz z._z,[ , Z-} . .Ci 7 7:5"-40 71 IJ ........... 

-3- (w )s 
I 

·-z_o~ 7g~~3 7o l h.<; lj, -l.n .T 1' z. rl 
[l4 J! G, ?o I c; 2() 7 ~ Zo -?: '2.... gr. AX' :-2/ 7() 

4 (z:~!&, v 7si5' t '1 L ... Is= {~~ 34~[4 70 7() 

( .s z) r;l ~ ' .-- /$< 2.- ,.,r.;- .-bf tj(, I ~D -'?o C.CJ ~0 -~ 
\ ' 

Z-0~ ./I .. /( ', ?o-R 70 .::;-

TOTAL ;~r:f{Ai) ~ AVG. ...-- liV"G-:~ 
I/ w'9 7 ./ AVG./ ( 7 I" 7 / AVE.P.AGE 

./ 
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~~®<ill!Iil ~uu' ·Eflgineering, Inc~---______ / 

~· . . . . .... ........ . 
' ' 

•I • 

TEMP. OF ·: ,·J/·~).' .· . . · ... ~;. 

GAS LEAVING .' -1:~' SA.MPL( •', _,. 
~:· . eox CONDENSER,·; 

' OR LAST -:: f. TEMPERATURE· .... 
IMPINGER ·· I 

T •• °F Ta •f 

S7/ . 
is;/z~ {zttb 

'ts(. s-; 74'3!~ 
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S/ Z"/ ~z.sr 

.)2_ z.c~zg.) 

.. 
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Pa110 
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Clienl/Owne. A N L-
Piant Ct-; + 

' 
Unit II• ___ -=-_ 

~~~;ator ZJ/~7 /?I!'?~r-z"~ ;'-~ 
nun No. I ¥~ 2 fio,.) ?/:. 
Sample Box No. 
Meter r.ox No. -~;;.k==-====--------
MeterDH@ f. Ts07 
K Factor--...,-,..-----------:,--
PI tot Cp ' <3 4 Pilot Leak Ck JL::: 
Leak Rate Before L cOl ) CFM @ I T Hg 

Start Time 

l$:~ 
Finish Time 

AM 
l5: 1:1. PM 

Meter Yd 

0·9C19q ... 

PARTICUL/1 
RAWD. 

STING 
,ET 

'-z..... I 1 "f~I·S 

0~ 
.FLov.J · ovT 

oF- VG-

''. 

. · ,. Ambient Temperature, •F ·---
:: Barometric Pressure, ln. Hg c;;;:,z, .. 

Filter #'s · · ' .. ,., Assumed Moisture,% ;i 
2- ( c-( D . - Heater Box Setting p50° _· 

2 Probe Length, Ft. ;-) No. &fel.:JQ 

Thimble# 
Nozzle Diameter, ln. 
Probe Heater s ettl ng _..!::OI~.sn .... :.l.L6 ______ _ 
%02 1;?,.2, 
%CO 5·9 

J """"' ... I 

H,O,ml ...-;<~J.. • b ' 
Silica Gel, gm --'1:.,...\!-l.....:::b::.._ ______ _ 

Beaker I# 

Leak Rate After '~ CFM @ ,<-; Hg 
Static Press., ln. ~20({£J") O, 4 . SCHEMATIC OF TESTING LOCATION 

· Total VIc ..:25~':2... 
. Stack Area, Ft!"j :f · 0-=- I ;;J II 

Pyrometer No. -~-ut\.--1-f--------· 

PRESSURE . TEMP. OF .:~ 
. 

MIN/PT_ lnlliai ~· ... : 
DIFFERENTIAL 

i!J~rrr~ GAS LE.A.VING ~·: ,:/ • .• Sf\MPLE 
ACROSS GAS SAMPLE TEMPERATURE CONDENSER:? { , . BOX 

TRAVERSE SAMPLING STACK VELOCITY ORIFICE GAS SAMPLE AT DRY GAS M.ETER · OR LAST f{ . TEMPERATURf 
TEMPERATURE : IIEAD METER '"' POINT TIME VACUUM VOLUI,\E INLET OUTLET tMPINGER '''· 

NUMBER Hv min. ln. llg T,, Of DP, DH, ln. H20 Vm. Fl' Tmin, 0f Tm OUI, °F Tc• oF T~ °F 

l--1 vr; '2J 1 1{,.1.~ 7s-• 77 SG 
,, 

tsz/z$-s s- .,J_"J l.-0 

lro .t2 ·. Z-ZD - Z..J ~tt -r ?4, s-L 77 7ff 51 '2SI!z'l7/;_ 
z ;Ia.~ AY'L ' 'L 2.--~~ , LO· CfL. 9 7,b0 7lr -?<J 4fr l~s-tfl~~ ., ;II;; 0 A'lL zz_7_ ~t-O .~I L,~ ;oo. G.?f 7( 71 . ·4R--' Zs;/lzS5 ~ 
...-. o1-( ~L(L 2-2-~ -(~ 1o1?-:;-Y /o1 .. 4o ~) )rj sz._ ~szV.zsz 5 z 

I. 4'Jo 3 l( 1- 2-{~ ./& ·btf loft:>, IO ~z._ ~z. s> l&/r(z~ 
4 L. ~~< 3 l'l ~ ,rt-- I - tors: s4 ~z_ >;3 53 lz~/z~1 ~s::J , 

( zAO s \{1_, I&S"" ~ ,~~ _/ i1, _li 8~ ~3 53 zsob.u1 _:. 

J . 
,LHAL "] 

·" .. ,: .. 

-t-l z ,C, I /Bo ~ ~ 
l ·,. 

TOTAL /-~ _,. .-----.......... ~ AVG. - AVG. 

( 0) (~I:L') ( o.r{\(~(S\ r o ,<6~-) L.\{:,'.~<6 (tA~ ' ' • '• .. --I· 

·AVERAGE AVG. 
~-~ -- / \ 7 
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MIN/PT2.- I 

lilA VERSE SAMPLING I 

rot NT TIME 
tlUMOEil 

z~l 

L 
"'-:.-

~r 

Start Time 

Finish Time 

AM 
PM 

~{~ 
Meter Yd 

PARTICULATI 
RAWDAl 

~lNG 
'1 

.... 
Ambient Temperature •F . ;, :-:. · • - ___.f,, ' 

i;. Barometric Pressure, ln. Hg f~.i.' , '\ 

1 
'"" Assumed Moisture o1 -~,:-.\~·' ·: uv . ' . ,. \ ,,, f 

-z_ · Heater Box Setttrg f!SD 0 ·~(r' A 

• ~- Probe Length, Fl. 3 No. &fU5'Q \ l 
1 

' 

Filter"'-

· . , Thimble 11 Nozzle Diameter, ln. > ~;, ·c_;· · -1 Probe Heater SetliPg d 51) 
0 

,J ___ 1·• , , ' ....-- L o;, 0 .;:·f·. 
' ' 0 2 . : .:1, 
' . % C0

1 
'i £;,• I t' 

B k II 
. I~ , 

(C'} . 1 ea er H 0 ml .,.-~. I 'I t--0\;J Oll ' I '. ·.',. 

()p ?kUE . I . SllicaGel,gm ;~.::::· 
· Total VIc ';,';( 

SCH t.MA TIC OF TESTING LOCATION . Stack Area, Ft! iii 'i €> -:.. I ;Jll -~, {~ 
Pyrometer No. : . 

. ; 
----~-"-.. i• .,.._ .... 

Hg TEMP. OF ':i ·;y SAMPLE " lz_ Hg GAS LEAW'".i' {: ' !OX 

" COIIDEIJSERH :'·TEMPERATURE 

I I I Pf\ESSUHE lnlllal 
OIFFEHEflTIAL Volume: 

ACHOSS GAS SAMPLE TEMPERATURE 
I 

o.9C199 ,'. ' 

OR LAST · ~~ :; . ·-~ 
tMPINGER ";,' . ~, .. T •f .. 

Of • ~ Tc, I 

STACK VELOCITY OHIFICE GAS SAMPLE AT _DJrLG&M.ETEB. 
TEMPEHATURE 1 IIEAO METER INLET OUTLET 

T,, °F Tmin, 0 f Tm out, °F • 

Z. I j_ s-.~ 

Z-"J..L ,. 8's-
2..2-7_ 6s-
2-ZZ- ~-
'2- rz ~L 
2.-{[ 8 
ttt_ "if . 8.(.. 

l ~ RL 
I - I I t ··-· 

----~------1 I I --

TOTAL 

I I 11.:1i1l j .sl\= 1 1 1 1 1 ·• 

---I I ~~-~-- '-~~ ~I IAVG.SL(,~1AVG. ~--s--1 I .• . ' 
AVE.f1AGE 

Pago 2_· ~~··. 2... f: .'·. 
' .' : > ; • :/{J. ·,·J<['Jti>' ••• 0 •••••• 
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1
/, C ··7 PARTICULI 
:::::> 'J · ·· RAW D. 

.STING 
.ET 

"" 

,, 
Clicnt/Owne;. .!..A.LNUL=L-=---·----
Pianl .__:C~w...;:t:_---:=.---------
Unilll ~ 

~:~;:~~, V!c~£Xi~'f 
Sample Box No. 
Meter Box No. -~::;:.0=-===--------
Meler OH® (. !5'0 7 
K Factor __ -=",..---~=~---~ 
Pilot Cp ' ~ 4 Pitpt Leak Ck --...~-
Leak Rate Before lc~f2 ~ CFM@ Hg 

Start Time 

~: &;; 
Finish Time 

t? : r6' ~~ 
Meter Yd 

o.9q9q 
I 
.•• t 

2...._ . ·1 T~tJ 
~I) 

o: 
'FL-ov..J ovJ 

oF- VG-

. . :· 
· Filler l#'s 

LtffL 
Thimble II 

Beaker II 

Ambient Temperature, •F __ 
Barometric Pressure, ln. Hg d i · __;___; 

"·' Assumed Moisture, % < · 
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Plant 
Unit#. ___ _ 

Operator cc:r:__ /.t-:~~"-~£~~ AM 
Date '7,7 ..2,. /!L__ _ ; PM 
Run No. ~f'J J I 'f ((JN ZI. 
Sample Box No. ' . Fifllsh Time 

Meter Box No. c:;- n· '1 /1""\~ 
Meter DH@ ( .1)0 7 : LL{PJt 

Start Time 

Meter !d K Faclor __ ..,.,.,..,.---------r-
PIIot Cp • <3 4 Pilot Leak Ck l7 
Leak Rata Be lore CFM @ ___ Hg 
Leak Rai·J After CFM@ Hg 

0·9Ci99 
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Static Press., ln. H20 ( + 1->-------
MIN/PT __ 

TRAVERSE 
POINT 
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Barometric Pressure, ln. Hg _1~(: . ·, 
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Leak Rate .'\Iter GFM @ Hg 
Static Press., ln.~~@-) tJ LJ 
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SCHEMATIC OF TESTING LOCATION . Stack Area, Ft! 6 ~ ~~~~ ;·i~~f: ~ 
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Clieni/Owner _ .~...~\l:L.::-L'--------
?Iant C. f\1 . 
Unit# ___ ~-

~;~::~~' '2/'7 §!Si:~ :::2} 
Sample Box No. ----------
Meter Box No. -...lol-,;:2k~=--------
Meter DH® I· JSO 7 
K Factor--..,..,..,,...,.-----------::r-
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METER BOX FULL CALIBRATION 

DATE: q ~ ~ - s:-l,q HETER BOX Yd: /, 00 3().. MEUR BOX: Y .f_ 
OPEh\TOR,: (_, Fvx.... t-lliTER BOX AH@: ----------------- BAROMETRIC PRESSURE (Ph): c:52 9 -~~ 

Standard·~ete~ Gas Meter Box Gas Standard Meter Time 
Volume (ft 3) Volume (ft 3

) Heter Box (Min.) 

//IP!i-L'. :/A_~~)( r>u L/rpv, Temperature Temperature 

(Vds) (Vd) Tds Td 

Q 6H 6P Yds Initial Final Net Initial Final Net ln Out Avg In Out Avg g Yd AH@ 
--- -

~Q ~ I J,occc 0.000 11 r:; 00 ~6'~6 .t:;"tJ/, I 7t;}. 7.;2. 7:2 ~J.3 &:>.~ s-a..o /3/~<; J,~tJ1"t. -
! 

-
- J /,OtXJC o, (')00 /,(!)00 l.c:t:::JO I. 0:211 7,:' .c; 7!.J.cJ 7~~ •gg,] 8"3.3 8'6,c f/7.~1 II. OC)., 
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-

-

-~ 1 IJ.Nrr 0, O~() ~5110 ,seo ~·_'{/,1'1 '7~ 7~ 73 ISO,~ ?~ gg-.o r~."1 f•0018 -
---

--- -·-

'-~ 

Q - Flow Rate (cfm) 
6H - Orifice Pressure Differential (in. H 0) 
6P - Inlet Pressure Differential Standard Heter (in. II 0) 
Yds - Standard Meter Correction Factor (Unitless) 
Yd - Heter Box Correct:Lon Factor (Uuitless) 
AH@ - Orifice Pressure Differential that gives 0.75 cfm 

of air at 70°F and 29.92" llg (in. H 0) 

--

--
--· 

(Vd~ ( Td + 460) (rb + 6!'/13.6 \ 
Yd = (Yds) Vd) ~fds + 460 lPb + 611 /13.6) 

0.0317 6H r(Tds + 460) ~ 2 
All@ = Pb (T + 460) L Vds. Yds j 

Q = 17.64 · Vds · Pb 
(Tds + 460) 9 

.. 
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.'. :... ... ~-=----------

DATE __ ._;....;.; 1~':1~: '.....:.i~o_o ___ _ . . 
Un i I ' ' - · 

sHf;Er M / OF _ _.) __ _ *~ C:.&-- 2S0L *' RUN -~--
WEIGHT SHEET'* M. - u•UZ ,'fOw:) 

RUN y WT.W FILTER H OR WASt-1 
IDENTIFICATION TFB 
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DATE i- 4- r G 
., 

51-ir~ET M / OF 3 --=----- RUN~--

WEIGHT SHEET 

RUN H WT. H fiLTER H OR WASH 
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. - ·····-·- ..... 17 I 1-" 

L- 3 -\A~ I l/5~7 :!.7L/- 4 g' l.s, '74t/[ 
(\ ........... 

I * :s: 9d. 1J. I ! 3J7t14/ ~ .oo 
11 \ 

I 
I 



SALANCE --.-------- CL!Ef-;1 ·-------
OPERATOR.}- ~u<;;?kf_) PLANT -----
DATE '1- 4 -f(, UNIT _______ _ 

d ~ 
SI~':ET U Z OF_2~--- ' RUN A __ 

WEIGHT SHEET 

RUN e WT. K fiLTER K OR WAStt 
I DENT! F I CA Tl 01\ TFB 

ML CORR. GROSS TARE 

1 BLANK 6 - - - -

''Z ·-1115 .. 1-
l!S"O 7 3~ 77 18' 3-7732.... 

2 F- 'I' 5-7718- 3. 7732. • --DC 

Ls"'l 

~- ~vtL 
Ztr;;or:r s-7<Jo? 

f 
. 

3. ?g-6 7 1 l; , l 
, 

- z:- 1: Z.. t ~ o( 3. ~0 I Z.. -s.g ou 7._ 
, 

f 
,, 

~3--:1!f()f3 3~ &003 
1--:-~\S ~'!:; '+ -tr .. (JO 

. ( '\ * 3.S61) T[3' 
I-. 

ovL-L{~t-t5- I 
Z..lr;-to f 

5~ ~(3(-, 3 .. 8/30 
3..._ft3 3 3 -~ t ~ I 

5 
LA 

L 

- 2.. .. /: 
. 

13,S'Z.b0 z_ I s-t I J.rz3~ i 

lt»L·i- MJ'-1.-·;:: f 
r--

3.fZ& I 
6 

.,. 5.&-:z 33 .tr -.oo 

- 2 Zt~/2_ 3,gtJ.s-- 3.818'3 
!-.il,..-~-M~-- 1-

~ 3- C6'11s- 5 r~' r4 
7 

; 

/ 
r--- -f---

3 Z..f r;; 15 . 3-SL2S" 3,g Zri c 
.v~.--1-f"lS-3- t.. 8 ~ ·-5 • g:. z. zo 5,&'Z8'/ * .oo 

* s-RZ-S2... 
U: 

Z I~ II/ :3 .. <i' .5 z I s.f l ?i 
J,j-1$"• z. 

9 f' * g_ g- 5 z.o ,? ... &'~ .oc 
---

·" 

-
]J\k. '21 r-1) u-~ 39-"LZ-C../-'l 3 ~i z-z.. z ----- f= 

.. ------ f / _./ 3.<fzz_ ~ \ .. -·---~---------· 10 t-:- - -~-

~7 

2-1 5" 1{:, I 13 .. &>11 gz_ 
y 

I I !> .sq '31 
I 

11 / . l I 
--- - ~ - - - I . -- - . - ---- --



OPERATOR J iSM frO IJS litU 

DATE Y-4- 8-G, 

SH.EET M ~ OF___.>"'-----

RUN H WT.N fiLTER II OR 
IDENTl F I CA T1 ON TfB 

. 1 BLANJ< B 

. ,- .. \ 2t'5:17 r J-~0'::> 2 
~ " 'sK ~~ 

. Nl-;'\--MS--) ltr;rr 
.,.111 p 

l 

2.1)1( 
F 4 

7 
/ 

.-t=- I Z. IS- ZD 
L.I\'Vt,-1-t~-15- t- F. \---5 

·--: 

L At;'L -~-~.;~- )t 

M 6 6 

- -,- II 
13 

. -a·--·--lL~- E 

/) --~ 

~ ~/...-- ,-H~-4 
9 

t ' 
• 1.:\'0\ k. 

CL I £NT ------
r~A~T _______ _ 

~NlT _______ _ 

RUN 3 __ 

WEIGHT SHEET 

WASH 

ML CORR. GROSS TARE 

- - - -
:g.-

_.., --~n... 3.'?808 3.F7?'l.. -:::5-6 I (. f-. 

-1- 3M f6 7'{1- ScS 5.?if OJ ., -- 0( 

3,3C6/7 3.~ 714 
5-J'.f-17' 5.8 7/s-

·:$, ~<3 3.3 3 .f[g' 4 z_ 

jt. 5 -t8 3L 3.<tS4B."' ;t -.c 

r 
/.;.:) 

17s-- . }.Pb. g?;,)q I iOb, 34 f· )-·. 
/6 (._ 5,({ 7/f !CG ~ 51/-3 1 
fOG .. 387~ 

l.7117 

r--·-~ -
2.9/S 7 

/60 Gs-·. s ?Is- &2- >4(o 
6 5". ~717 ?;~-sL/-7? 

c ;-. Silto, 
.. 

I co 6 r.SCGZ. b 1- _)(, 17 
~ 

' J .. L-- ~. {ocooa?/. ~) * 6 7~ t:;t 6 7 t7. SbZb ~ K .o 10 '7, s-r.o Z,'L -~ 
~ 

V\~ ~~~1'\-t)),l~~J.. 2 ,eo I I o 7. ~ Z CJ g ! 1 () 7, ~-z. o I 
A A; 6 ·I /6 7- s zos- \to 7. s- 2.10 • •. ':::"/_ r , J IJ ' I 11 I 



. . 'j 

'EiET d _ _.,;_ ~ L • i I ' j • • II '\• '~ .'f'l '.' 

PLANT l_.h!\ 1 L ---·1 ·--···'"· 

~~~~~~g~~i(~~~~i[=== 

~10ST FIELD OF 
;DAIA ~I;T #_.l_ ,.:.., 

. ·, 

i . I ) '-4 j I i. I ) .•• _1· ' . : . . • 1,' )' 

' , • ~ l· ~ ...... .:.....~ .:.., •.. t ... ~ .. 
•. , STACf~ I. D. c.A I . Au-H-12-t · ~:n:;,c.~F_i · ' . _ __

0 
___ u!..L\.:_ ---.L:---~~·q 

PROBE NO. __ 1/ __ 2J:. __ i ___________ :~+.::· 

DATE ___ qlY~~~---------- ,, I 

V05T NO. T,
1
.' 

FILTER I :_-(i:_------111!~ ~--------- 'i ;. 
PROBE HEATER-SET --':.T;~ ~[::q:::::·.\): 

. t·1ETER SQ;< NO. JLJ _____ --------- >;·. 
!' '(d J,0()3'.::L <J.! 

---------------------------- ·.l 8 -,-z I]_ ·{ 
p --~.!...- -------------------. ' . 

RUN # ______ j ____________ _ 
F [ ELD BLANK I. 0. : TENn:x; 

TENAX/CHRRCOilL--------- . 
LEAK CHECK BEFORE __ -s_Q!_fiiJ-I~J_i.(ilYl . (f 1611 

LEAK CHECK AFTER __ ~_Q.:.l~:li~]..ML~ V ; 7.5 11 

CARTRIDGE I.O.: I . 

TENA:< · · '· . · . ---------------------- \ ,. 
.. ' :.···:iii'.:\J;·{~jJt.l. ' 

. '>.• ·://1<;",(::.;;.~·,;;,~.:- •;t\t4.,; .' 
..... ;.,~~.::.~ r:.~·1.~!~·:·;\~.:;:;.':. TENAX/CHRR_________________ ' ' I •• . 

DiaQram of s~mple location 

T[t·1E 
-:-----~;;;;~:~~~-~~~~---~-----------==---GA'n'Eii~E-RHT~REs~-BE8-c------------------ :~::~~-~~~-~~~~~~~T~~~~~~~~~--~7-
mLnutes ll/m1n Iss ball 1 2 3 4 5 6 llters l·'r. ::··" · ;,.: 

'[; 'VI 'lO I "3'6 I :z. l.:t. .;;2() 33 3.:2 ['15.::1.. 1- () slCl.~ 1'~ \< .· 
----~~-- ~-~-~ --~~--- --~3-3 ___ --~-~---- --,~---- -~;---- --3-~----r--;:{ ____ ~8()~-;--- -,~;--- --~~~ -~---

~-- ------- --------- --------- --------- ----~ --- -------- ---------~--------- -------~-- ------- ------------
1 rs ~1 1S ·,.:3.:2 [':1. 1::2. ;:2'3 3:2. t 3t- 1as.·3s- ,.o 
! -------- ------ --------- --------- --------- -----· --- -------- --------- -------·-- ---------- ----------------· ----

1 .;20 J l 5 13 J.. 13 I '3 1 (;) 3 "3 ::t I 3 .2 ~ ,_~ .• /. 0 

~~~~~~~--~~~~~~-~~~~~~~~~-"~~~~~~~~--~~~~~~~-=--~~~~~ ~~~~~~~ ~~~~~~~~~[~~~~~~~~~ J~~~~~~~-~~~~~~:~~~~~~~ 
--------r------]---------]--------I---------~--------Jl~------- ---------t---------[----------r-------]------~~--~~-11 ·~ ~L 1 1 \ o - .· ·-· .. -· ·. -· .. '/ J 
--~~~ ------ -----·----· ____ . ____ ---------- -------- -------- ---~~--- --------- _::_~~~~--~--~---- --~~~--- ~-~ 

Cot-IOENSATE SfH·1PLES: ~ ~V -::.-4--
• ,. • 0 I ~·;•, . ~·' 

ec.,v--0. t-\-t 0u. '•. 

', ·. 't 

,; .· .. '·! ~. . :: :':'·:t 

·.;: .. 1·:.~> '·/ .. t~).; 
. .. ·,,f\,., • ~. !'-." 
.I '-.. '""'· ':-i ~ 

. ; : i \:;,i0: ;: \i(l~ 
'•; I I:·'~ t i··~ t 

·. 1/:i:i: ·~\/ ' :-/~~i/ 
~-;y . ,( .·; 
,. l, • o .-': ,IJ ~ 

SAMPLE 1.0.: ________________ _ Cot-1t·1ENTS: 

f(ocJ<:.c:\ <()~ ~~ 0 0\ \ {?_, "t o{ t~~--

I .•. \C. . 

D 

(;, 

. I 

7 



-,_ 

PlANT _Jj~~-"-<ifi----------
LOCATION ___ (J ----------
OPERATOR ~5j~ LQ~Y}fl __ _ 
DATE ___ ~~ <~~----------RUN # _____ :l_ ____________ _ 

F[ELD BLANK I. 0. : TENli:X: 
- - - -- TENA)</CHARCOflL====-==== I,, 

LEAK CHECK 8EFORE_~.!~J~'_J±4:ftil.!L if J7.5 , 
LEAK CHECf~ AFTER _ _::_Q.:...l.~/l~.ii.Y).. _ _[ 17 11 

; , 

CARTRIDGE I. D.: _ ! 
:·:·\ \ \ . '• . 

TENA:< 
TENA~</cHAR================= 

I.,'OST FIELD Of 'EET 
DATA SET # :2 

.; 

;, ~-- •• I 

/. 

Diagram of sample location 

• • • ~ •••• ' J ' • 'r'.. ~ ~ 

. : '~ ·' 1 -. ~- -._, 
. . .. I ' 

STACI~ I.D. CAI Gv~ ;t,t- . 
5~~.'f\ 

PROBE NO. --OS-----------------!~-:·:.:•: __ lf ___ £ __ L ___________ ~ .. 
VOST tiO. ·'·: 'tt. ---------:.filA ----------- ',, J 

~~~~~R H~A~ER-SET __ .:~- ±:s:::::: :~ ·r·. 
METER BOX NO. 1} l J ·i . 3- - --- -----------·''!1' Yd l• cD :::l.. ...... -···-· --··- · '{ .J,' ----r.- __________ .,.__ -----------!- ] ' ' 
p,~ . - .;2.?::> ,j 7 - ·' .: ' ..,... ________________ .,... ---------._ f 

. - :>.·.s:-. --;:~---~g.::'.· ()f't-· ·j 
\ ., - ,.,.. , __ l{ •.• i ,.<l< •. ,. II"" , -.· .. ~ .. · :.;~., .. :.; ·~;.'-·~·~~ .. ::: ... ~r:·.· .. _. 

11
'. :~·· ': .i ~-- ~·r.ft:.'~;~~t ;;{-:v;;,1L.~¥·l.'':: 
. ... '"·,·,• ··.~·, ,f•: -i"',.; ·. ,. l!ft'j ·< \. 
, , I o - .., • f " f 'lt -, ;. 0. ' 1 .' , ' r, ;r, '~ ·. 

·', .. · ··:· ' .. :t;i·!·.t<'~~ll} s-k.{'i T1;~'e. l~o/ 
-----------------GAS-TEMPERiW0RE5~-5EG-c------------------ -----------pis\1:"-- ----------;;,- .. -l---------- ~----· VOLUI1E GAS M~TERED COMMENTS: L_':· H~1E 

minutes 

5 
10 

5At-1PLING J:;!ATE 
1/min I ss ball 

.-v/ lS 
..._, 

lS 

1 2 3 4 5 6 liters . ·,::•::: •'- .i\' 

--~~~-- ~~~~~~- ~~~~-~- =~=-~~~- _:~~~~-~ ~=~~-~~~ ~;~~.=~=~~= -~~~f~J I 
--~~-;5------~~----- --~~----- --~-~--- --~~---r--3t _____ -~,c;,~---- -~c;-- __ Q_ __ _ . ' 

~~~~~~~ -~~~~=~~I~~fF~~-, ~~F~+~~~~~~F~~~~~~ ~~t~f~~ ~F~=;--:z~T~~ I i. 
------------------- ________ J[ _________ f _________ i _________ -----------f---~-------

5 
----!+-=~--

75 ---------
tS 

'~............_ --------

{1\J~~~ 
----

---------~--------1---------
---------~-------- ---------

-------------~---- ----------
COI~OENSATE Sfli·1PLES: 

5At-1PLE 1.0.: ________________ _ 

(uv-.cA~-h~IA \ 

~~~~~~~~-L~~~~~~~~ ~~~~~~~~~[~~~~~~~~~ ~~~~~~~~~~~~~=~~~~:~=~~ ... 
l 1 

_f :) l ;2 1. l I I. 0 ' :; ,~ '. . , . ::: .;. 

-------- -------- ---------L-~------- ------------------~------------~ I 

Cot-1t·1ElHS: 

~ .. .. 
',' 

. ;L~- ~. 
" 1 

':• ·. 
i '• 

.··.• :'\ ' 
. '· ·• • ~ j. 

" 
4
· ~ I t I 1., ' ;· 

,. ·_·._ ' '::.',. ,' 
.. ·, I I • 'l .. l: , .. :,,t; ;: 

' :,:'! ·: -~: : : • 
'. . •.·• :·: •. 'i, ' .· .·. ·-·< '·: 

I' ·•-. ' - .,,·.1:~-' :'- . f\> .: ·. :;:··: ~<1~· ii 
'4!·,~:~ . ':.~--~-' 

·/:·:::\ :··· ~J·'::/?i: 
~~~-~,.1; •'·;\·-~-· 

•,,l I ~· •. 1 ·· .. 

-1 



............. , 
'·, 

PLAtH _1.-m_~-------------
LOCAT I ON ___ U..l.l _________ _ 
OPERATOR_~~~lLDL~\lfL __ _ 
DATE ____ QJ_~l~~----------
RUN #-----~-------------FlELD BLANK I. 0.: TENn~; ________ _ 

TENAX/CHARCOAL . 
LEFIK CHECK BEFCIRE_~_Q.!.l. iiB0Lr~L~=(f I q 11 

l 
LEFIK CHECI~ AFTER_:5_Q~L~!~~~:.....@" 01- 1·51

. 
CARTRWGE I. D.: : 

TEt·lA)< '· ., .. 
---------------------- I: \ \, 

TENAX/CHAR_________________ ' '• 

--------r----------------TlME SAMPLING RATE 
minutes 1/min I ss ball 

---------------~---------s ~I 'C: 
---~?_ __ 

tO o.A-\ 70 
---------
~5 

--\ ~5 -~:1?.: __ _ 

Av~~ 
----

----------·--------1---------
------------------ ---------
_________ . .._________ ----------

CONDENSATE SAMPLES: 

SRt1PLE I. D. : -----------------

CLMC\~ilu~ I 

1-\·, c~ "'- \1 o. c c '-N 'M c:A ~ r \ "'-~ 

'v105T FIELD Of 
DATA SET # :() 

:EET 

· ... STACI~ I. D.~~ 1_ __ j 
PPOBE NO. __ ,VQ§.J:._ 
VOST NO. 

FILTER I~O~=====JW 
PROBE HEATER SET 

• · .~ t1ETER sm< NO. __ lC[ 
... Yd I ()D-:s~ 

-------~--------· . 8p ___ C}_~.!l] _______ _ 
. ) 

niagram of s~mple location s-tu;\ r,0'\e 

co~:8iTS: _______________________ _ 
'· 

~w-.'tB.\ \~~ - O'\le o-\. A\t\-e ~{"u.~s f>oJ-.~ ~eO-. 

:.',. '· 
" 

----
l 

. I 
: : :~ • !::. ,1' • 

. .,; ~ 
I J ~ 

. . ·::,L·:\:hf 
-+- ,4\ I 1 ;, .\~' •• .'•'1·..'~ ·~ 

\ IC.~..,\ ~. ,:·-::~. , ·i~\. ;· 
. \J :: f· .. ;~ ::.l'',. ~ ~ .· ... ~·.,' .~·. 
· · : ~' I ·. ~ tt -:i •• I - -\ J..~ ·.C \' 
•. '1 t •. ·~ . ' . ' . ;,, .I, \ -~~: • ·; 
, -':1 1.'' i" •• ,: '-.' (/1•: ... ~ I~ 

f\nv..\ l x.o--\Z c)ne. ck \NCA..S 

' ·. • . :'"·.' :~ . ! , ~~\ ~ .\~ ....... , •• 

c.oncl \ld ~ · <A\ ~ ~.e '""" • ri\UN\ VO-<LUv'<'\ 4 \\~ ~ u vv,~ cov,l~f:~~ 1,\,iJ~;':;i 
{ :~· ~-1~~(: .. 1::~~ ,,..~~· ·.·\ 



PLANT _l--ffl_~-i1-----------
LOCATI ON !...Jjj_ 
OPERATOR ~~~~{co~Xlfl __ _ 
DATE ___ q[~~k~-----------
RUN #--------------------F[ELD BLAt·l. I. 0.: TENn:x: ________ _ 

TENA:</CHARCOAL 
LEAK CHECI~ 8EFORE_:"-:.Q_:l 1'}~JL~=tl !~ ll 
LEAK CHECI~ AFTER __ "':..~£>l.Z.6M.\...O.. .. J_:III _ 
CARTRIDGE I.D.: 

TENAX______________________ I 0 
TENA:</CHAR -----------------

VOST FIELD Of 1iCr 
DATA SE-r # _:_lf. __ _ 

;· 

\ \ •, 
Diagram of s~mple location 

': ': . )'/ ~-~}::..~ 
I ( ,, 1' tf-..1 Pj\r 

STACI~ I. D. -~--_Q~*_trj:~----~~~Jit ~ 
PROBE NO. __ l/Y-.f?J:. __ l __________ :p;~ · 
VDST NO. <') 

--------~-----------!. 
~~~~~R H~A~ER-SET --~=i===:,rd: 
t1ETER BOX NO._.\/_[ ____________ /.{,!, 
~ d ____ j ~C£2::y-"1------------------l ;~~ 

p _____ tJ21~-~-------~---:-----J; 1 

si~-ct il~~ 

. . ' . \ ~ .. · .'. ;: . ") .··~-: .t~ ... ~~-·~:::~j., ;j, -~. -~·-1-t~.:x ~:~·: 
•, · •• ·· · -t ·.(·,. ·.:. 1 .~. ~-.l.': ~ ;t,>t J-.J''~ v; 
l.t' . ·.· : ~= (. ~. ;-.:~ ·,,! -~ :· ;~·~.ft-.\, 1!f ;· ~.:· 
, ,: .. ;,._ .. ';· .. --~y,:-''~··'·-/~:J:'(\ _,_,;s··,, 

' ·p • ··• ··•· • •· '.I·'·• vor, • . ' . -,·~ t • .~. t, ,- i t .Jl :1·•,. tf, t ,If ·'Ji"'l' I~ ;1~. '·,~ 
, • · • • ~ !,r'l · t• -,i1'· .. 11 ~~ • r.,. ', • l 

• · · • 1 ~· · t ' ' '• • ~ 1• l''- I·· -~ . . ..... ,·· , .. '.. ' ·.f /5::25' ,, 
------------ 1 -----------------GAS-TEMPERiWOREs;-oE:G-c------------------ . , .. 

G 
----,----, I VDLUt1E GAS METERED COMMENTS:-'<.-

~ 
T£t·1E 
minutes: 

5 
ID 

IS' --------· 

5At1PLING ~~ATE 
1/min I ss: ball 

"--I ___ ']5 -----
.--\ 75 
-I 

! 

1 2 3 4 5 6 1 i ters . ', '1 ).~·:.~'!!: ~·J.\) __ :~~~-- ~~~~-~-~-~~~~~-~- ~~~-~~~- -~~~~~-~~ r:~:~:_:~: ~:~:~:~~4 :~~ q--:- __ ;, .··~~~_:_ • : . 

:~~ ~-~-~---f--~~----r-~:;---f-~~---r--~~~---~~~~~---1~--~-~~~ l · 

:zo 
;;20 I,_ I 

~~~~~~~l~~L~~~~~~~~~~~ 
70 1 137 j :tO 

n1cH_ ---

--------- -------- ---------, _L _________________ l ___________________ l _______ j ______ l ____ _ 
---------·1-------------------~---------L________ ---------t--------- ----------i------1----~----
_________ " __ __:_ ____ j_ _________ L _______ l________ --------- _?_i____ ~~~~:.: __ j_~~~---"--~~~-----~: 

CONDENSATE SAI·1PLES: 

5At1PLE I. D. : Cm1t·1ENTS: ------------------------
.. :. '.· ~ .. ~ ~~. / 

• / ~ ' ~ ~ ,··":" j ' 

' : ·~,: ',; ;/:::! .· 
'I. I -. 'l·) . ·' ;:':·• ~ '>• 

- ,.: .:\:~\:v,·\.·.-~_,: .. ~~~-~ \ 
'• t 0 

'•.• • ~ •• I ' ,I\ (' J_ tt '.It •-t~'• 
J l \ 'I. I • 'l '\. ·~ ,·~ '1 ·.;·; ~· •1

1 ~~i \'" .. s,·· ~£ 
~ I, ,I~ • ~ ~ ' ', ; ' :"' ) ,I , 

: •. t'! 1;·:~ ~t/:~ :t/;.::'_:~~~ ~ .: 
·> ~1;.1.,' 1 ' •• ~·:.~·'i·~/, 

.. ' ' .' . ~~: ~ ~. 7~ ' . . . . 

... 

C6"'-~'\-t6'--" I 
·•. 

,.···,; 



-..~, 

'<' 
""":::::.~ 

PlAtH _1~-'--~----------
LOCATION ___ G../. ----------
OPERATOR_~~~ ~~~Dlt __ _ 
DATE r.' ul 

RUN #=======-~-~~====== 
FlELD BLANK I. D.: TEt·m;x;_________ . ; 

TENm</CHnf;~COHL ,_ • 
LEAK CHECK BEFORE_~.9A.''~7-r-:~=1f 1q 11 

11 LEAK CHECK AFTER_~Q.LL~\¥&JCi...~ _ _(f d,l.•f';. 
CARTRIDGE I. D.: .. : ·, 

TENA;{ · ;· , 
TENAI</CHRR================= ' 1\ ., 

\.10ST r I ELD D 
DATA· SET # -~-

'HEET 

,.·.: 

I~ • 

ul~gram of sample location 

J • ' .. • ., i' . t ·~ 
~ ~ • ., ~ • • .• ; .,~~ f 

. ' . ·:! '. 'J ~ :':·~ ~··,· ,' ·· ·. . " ··err~-
.. STACl~ I 0 / Y1y A .Li +- ' ..:: .. ~,\. ·.;· . ., r._ • •..hdl ~~'e\ .... f ·.· 

· . PROBE NO 'll · s::r=--1---------rr': I i 
,. . VOST NO.·-- ---~--- -----------:~::~ .• ··; i. 

FILTER I :-o:-------t-:-,71!"----------- .Y ,( 
PROBE HEATER--c:-E-T~~-1_------ ·t·: 

1
: .;,;) ,1,1 '· I 

... : . 1·1ETER BOX NO. If"(- -- ------ f-' .. ; J. 
'. '(d /,603':1. ____ ----------- '\i !. 

---------- '1. I. Bp ,..? ~-----------------. . ----~llll..!..- ________________ .: '1 :· 

~3.0~·. ··.,.; '"•··-~ .. ); ..... :.··ltl I 
. ; :. ~.~\~· ·~ .. ·~ .... ~· ~~,. .. ·~;.}' 

' •• ;:' '•1, i•"'l.,·,•f·'-;·'" 
.'1 ., '\, • .,'~t:·f~',t~·!~ ~1 ,.:,\J.\ J'•:: 

'• ;•• • ./ ('1' ~ .••;(,ito •; ~"'' " •• , '•> . .·,··· ,.',t 1•/"""•'(~,t 1'""-·"~-.-: 1 

skA 1 
. ' ';. '":'~_tfl,fJ•:'• llf.<tjf'l~· ,_' 

'

'"""' <2"..-u_ . . • '' .. ,\, " I y • ...._ I D ~) -, ' . ' ·F: ,, ~ •.. ' .. ;• ~ 

TlME 
minutes 

5At-1PLING RATE 
1/min I ss ball 

-----------------GAS-TEMPERiW0REs;-oE:8-c------------------ ------------------ -.--. -. ---.-. -. _--.~.-._,,1 !_~ · · .. __ ----r VOLU11f. GAS METERED COMMENTS:~.~~ :; 
1 2 ! :-1 4 5 6 1 i ters ';,2/0. ~· •. "'-~~- -~·.,~.~~--~i •: 

PROSE I-~~~~~-~' -~~~~~-~- ~~-~~~- -~~~~~-~~ ~~~~~-~~ ~~~~~~~~~]=~~= ~~f-~··:~. ·~ 
/.;1.7 'b '~ ::2t 3t 30 c;o5.C1 ~~.J. 10·· .. ,,_~~ _________ l_________ --------- -------- ------------------- ---------- ------- ----- ------

'1 <;' --i-~;::-- --~----· --~;----- --;~--- --~~--t-~;;---- ;~~~;::- --~~? -TZ~ -~~--
s ·--

____ jQ. 

!5 

iS 
'15 I d-,r6 

;b 
---------· ---;------- --------- ---- -- ·--- -------- ---------r--------- ---------- ---h- ---~ . .. 
__ 1_? ____ -~-~-~-~ --~~----- --~=------ J.O 6 \ I d-q dq~. oo (,01.?- I\. :I '•' 

~~~~~~~~~-~~~~~~~~~=~~~~~~~~~~~~~~~~~~1--------t---------t--------· ---------· T;i-1~::-;-::;7;;~~\-7 
__________ , _________________________ j ________ L_______ ::.~ ______ [_~~~~-~---_[.0 ______ :_~ ___ _:__ 

·--~----

CONDENSATE SFil1PLES: 
r ·~ ,:'~~ ,:i ''r·.; ~: \~ 

SAt1PLE I. D. : Cot-1t1ENTS: 

c...c..v-sJ.:\--\ \ ; \A 
I, j," 

o...{+cx ;;zO,/ 
\, 

\1\Al\A • it s1o~ 

~ 
, .. 

• 1 

'!I 

· ..... >):. :~ .. ! .:··n~ 
' , < .. • I ' !' , l ' ) ; -~·,·.·~\~; !··.! \• : .. !/.~. 

' f . '•f' ,l>., ., I , \' ·j ; 
t •• ., \~., ~~ \ .. ' .•• ·•. ' ll.~ • . • 

': .. ::;: .. :: ':;:~~:.:{)!~: i.::)' J!' /~ :~ 
: .• ~ 1';, .. "~,~~ .. ·,,·,~J.\•'\'·~.:~:.: 
, •./·.t. ~··;:· ;. ,·. ~' tt'IK\' 
• t .•• , I ~ < ·' I I I"'' \('. l. ,J}} ., , 

I ' ~ ' t t' '~ f '• '.: ( •. ',; ··1 ~' It ' . ' • : .. · , .. ~t.'. ',\··. l j.·' 
.. ~ -~ ·., "; .. ~~~ ~·/ ,,·.; ,\:.,. ~· 'i~ 

,··~'··'·''•'".1'.\:· :· ·.·~·~ r !;-f'.t \ t ;'\ f''J'•' I>: •''r , •t.; I;'' 
: .. .,:~~~~., ,J·"• ~ ,t 

•• ,, ' .. i • -t.!·,.. 
f.i • ·~) ·~ ,, '• ' ~ ~·.-:· I 



PLANT _lJ~~.Lt_~-------- ---
LOCATION 
DPERATOR=t-~o._\\_: m~Dl<=== 
DATE ____ 1 ~j~~~------· __ _ 
RUN # ______ .k__________ _ __ 
F[ELD BLANK I. 0.: TENf. ; ________ _ 

TENA;{/CHARCOf•· _ 

~10ST FIELD Dr 
DATA SET # __ S.,_ 

'EET 

,. 

( ·_, .:<::··,. ,·J·' 
c ' ' ' '' -\ ifi~J 

. ::~ TACI~ I. D. C~t :1_ ~'J:I :;'. 
PROBE NO. -- ____ .f.Y_ ~t '•.,i }'-,'' 
VOST NO. --11--~I--1-----=-----~·~·(~. 
FILTER r-0-------- ---- ----- ~;~~ 
PROBE HEArEin:ETJ¥11 -- ====== i: < 
t1ETER BOX NO V [--~1f-- i 't~ 
'(d_ I -GO<.. ·--- ------ ----y,:t<,' 

8 

______ ..,.,._-::2.. ----- 'J' ' 

P 
'"! -::2 ("------- --,.I I'• . 

_ __ _u:. ••• J.: D:ii._ -------- .• , .. r~: 
. -- ------ ---- ll! 

' . I -';'--:------·',I, 

_____ . ' :;i. i i;\1\:
1

ii·\:Ulif\:l 
---------------------- s+vJ . · · i :·. :· ~ ;_.ii:J ;) ;i,i!~.J l} (-~~J!f ·u: 

GAS THlroER_A_T_U_R_E_________ --til' • ~ o I C( ~- ~.- ; .~ '"c {, 'F'~~ > t••,-:··f!~'!:~ ir: • r S DEG ------- I fW....__ 3 . . . .. , ". ·.• ·-~ t>,,... ~.;;.\·,~ ,, .. l • c ------ ' ' ' ' .. '. ·~' ' ------r------------- . . ·. ·'· ·:· ..... ~ .. -_.: .. f:. _____ T_____ . . 
-----;-~1 ~ 

LEAl~ CHECK BEFORE_~~-:~.:J -~r\f:z~;l 
LEFII< CHECK AFTER_~Q.:.l ~~~~lU:~ 
CARTRIDGE I. D.: 

(f \'\''' 

<~nq.s l/ 
I . 

TENAX _____________________ _ 
TENAX/CHAR ________________ _ . •,' \ 

Diagram of sample location 

T[~1E 

minutes 

9 --------
10 

15 

SFit1PLING k!ATE 
1/min I ss ball 

"'\...t 

v"- \ 

"-"--'\ 

(5 
'15 

'75 
75 

1 
PROBE 

2 
TENAi< 1 

3 
TEt·lAX 2 

VOLUME GAS METERED COMMENTS. ·; • . ·' 
·,;,~ -: t '· · •I , i i ; j .~ ' 

< 0 ' I ., ,. ~ t'' .' " 
' ~ .. ,if ·.' f. 

4 I 5 I 6 [liters 
GAS our · ~1ETER IN ~1ETER our I INITIAL: :;cjL( · '32 I . 

I s 13 --~-;;---- --;_q---T-;1 _____ ;qq~~--==-~~--= ~L 
·~ 
i 

•,' 

.· ·t 
~ 

1D 

'· !.-------

--~~----t--~~---±-~~---- --~~----i--~-7---- ~:~!1~- -~~~-- --~;
_________ ~~~~~~~~- ~~~~~~~· ~~i~~~~~~~l~~~ ~~~=~~~~~ ~I"i=: =i~]---~- ., 

=~~~~~~jt~~~~~~~~ ~~~~::~~~~[~~~~~="~~~~~~~~-~~~~:-~-=:= _____ j " __ L~~~JL __ J_L ___ _ 
.. ,,,..,___ 

-------<----------·--------1---------
------~---------~-------- ----------

-------l----------1---~---- ---------

________ _L________ _ ________ l ________ _ 
1 l I l l I' - I'·.· :• 

·---- -------- ---------L~~~---- -~~~~~--- ~~~---~--~~----~-
CONDENSATE SAMPLES: 

; I 
·l \' 

SAMPLE 1.0.: ________________ _ CONt·1ENT5: 
< ·,· , ~t 

.. ,·r ·• . ' .. ' 

CO·-N:~-tlLN' \ .. ': ;;,: 'l '/'',J ~ 
j I ' . I ... ' f' '• . ! • ~ '• ~· u 

. ,.f:.~~;J.·>:{·.·,,~ ';.· ·;~~~:}f"<' 
. '·-~ ~ 1 .• I '>.\ tl i .,,1 .. ··J -~. 

<-,r·., .• ?/·6~, '.::I:Hfl·~~ 
. f•·~~· .. ~; .. : ~ .. ·{:#i·fr ~~ 

·. , 1 '; r 1 f· ,t~, ~. /:'. "~~i } r 
I· .• ~ .' ·.~: ' ! , .~ • ·; ·I 

.• l ·, ... • ,) ...... 

• • \ ', .. '~ I . ( 



t' . 
PLANT _1.]1~L~-i'IT---------
LOCATION ___ ~---------
OPlRATOR_Js~~~~~X}fl __ _ 
DATE ______ gf~tL~~~-------RUd n _______ ...L __________ _ 

HELD SLAt·H~ I. 0.: TENn:x; ________ _ 
TENA:~/CHHRCORL 

LEAK CHECK 8EFORE_-s.O..:.l~%li:i~il::i" .;2. I '', 
LEAK CHECK AFTER_S.C ... !.~..Ii:j?~-~ ~ 1 1 

• 
CARTRIDGE I.D.: ~ 

lENA:< . .. \ 

TENAX/CHAR================= ' I ' 

\VOST FIELD ·1 HEE'T .. _ .... :- -· ... 
DATA SET #-~.l-

- •. I 
' 

Diagram of sample location 

··--................ l_,_.... . .• :..,J~ 
I , ', 

STACI~ I. D. c...A t ou+ leI ::1 ~ 
PROBE NO. --7Js---------------. ~ 

--~---~--1-----------· VDST NO. .· .. 

FILTER r:-o:-=====-&:1-:::-:::::: , 
PROBE HEATER SET ---~-~cl---- :. ·~ 
t·!ETER Bm< NO. Jf_l _____________ : 
Yd ______ L!S~9_3_~--------------1f· Bp ____ .23.:.S?_"-2. _________________ .. 

CD~O:\tlO'() ~ .... _.(: .>+, 
•• ~. I - :·t>·:-: s.;:!.; 

s*~,\ -r,r-n~ o953 · · · ;.~. ,. ··~ 
.--------~----------------~-----------------GAS-TEMPERAfDRE5~-5EG-c-------------------------------------

TIME I SF1~1PLING RATE t .,. ··----,- I f . VOLUt1E GAS METERED COMMENTS: ' 
minutes 1/min Iss ball 1 2 · 3 4 5 6 liters . , 

-------- ------ --------- __ :~~~~-- -~~~~~-~-~~~~~~-~- ~~:-~~~-r-~~~=~-~~ ~~~=~~~~ ~~~~~~~~=~~~~ -~~-~------
-----~--~~-- --~~--- -~~~s;--- __ !g~---- ---~~---- --~~---r--;;~----r-~,~---- ~~~~~--- --~~~ -~~_t __ _:__ 

------- ------- --------- --------- --------- --------- --------1--------·-~--------- ----------- ------ -----+------
15 v-.\ ]"3 'it\\ q II l<& . :tt t ?-'::1. 1S.~D f,Q53 tO 

------- ------ --- ----- -~------- --------- -------- --------,--------- --------- ----------- ------ -----+------' ~ v--1 (0 1'6'=:, \0 I\ I I~ .:ll ';;l":L c?Oib-::2.. f,y:>3 IO 
~',,1-------- ------ --------- -------- --------- --- ----t- -------· ------------------- ----------- ..: _____ -----+-----

-~----- ------ --------- ________ I _________ --::-----r-------- _________ l _________ , ______________________________ _ 
-A;i-~~ ------r----~- -------- ---------, ·--------------- --------- ~~------ --~:-:-:-T~~~-~ -:--------:-----~~_[ ______ J _________ ]________ _ _________ l ________ j_________ _ ________ t _________ [ ____ : _____________ ] ___________ _ 

CONDENSATE SA~1PLES: \ t'. 

SRt1PLE I. D. : COt-1t·1ENTS: ------------------------ •, 
· .. : '•, 

' f'. ·r :r · 
..... .!.~ j .·,,·. 

. ' I ' j ·, . -:':·~1' t 

. t :-:~/ •• ·!~,. ~~· '(·.; 
, '.' -~ ~i-~'~i. 

:••"'_; :1 \:'f'~: 

LA.~\..- :1- \)- \ 
I, ~· 

Fra<7Jec\ . O.\_e.o... -~ es{ :*to.~ ~-~ ~lt.e. 

CjO..S 0.3\\ci ~\6---<. 

. ·;:-; j:' ~.. . ~ .. :_.·,·:.: 
, ,l I ' I J 

, • <' .' "'. ·;-



PLAtH _1_-ffl_~-Zi-=----------LOCAT I ON ___ 1-.fjrl_ ________ _ 
OPERATOR_Js~~~~~Y}fl __ _ 
DATE ______ l].J...:i-t-~~------- . 
RUN #--------~---------FlELD BLAtiK I. 0. : TENI1>c: 

TENAXICHARCOAL--------- 1 

LEAK CHECK BEFORE~.O...:J~1f:"J:lf1\l'~=Ji d-.1
1 

LEAK CHECK AFTER_~9..!l_\1~~.1[ .;;20 11 .·. 
CARTRIDGE I.O.: · 

TEN A:< 
TENAX/CHRR================= 

1.105T FIELD ~HEET 

DATA SET #-~--

, . . , \ 

Diagram of s~mple location 

. : .. • ~. 
'; .:.~·/~ . 

smcf~ r. D. cAl ou+ /e I - ,-,.: 
PROBE NO. --()S---------------- .';- · 
~JOST NO. __ 1/ ___ ::c. __ l-----------" 
FILTER 1~0~=====-&i~-==::::::::. 
PROBE HEATER SET ___ !;~--------t 
t1ETER eo;< NO. _\/_l ______________ j. 

Yd ______ I..!.Q.0_:.3_~-------------- . 
Bp ----.s.:2.~.:..$>_~------------------ ~ . . 

s-to."~ T1«le. 

c.oYJc.l \tLo'() :::2... • ,,. .. ~- :,;:{ 
- .. . :'{,'>)::!i: 

1044 
--------------------------,-------------------------------·------·--------------------- ------------------ ---------

1 GAS TEMPERATURES, DEG C .. 
T~~1E 1 sm1~LING RATE 1· ~----·--~------------~ . v~LUt1E GAS METERED coM~ENTS: ;

1
• 

1T1Lnutes llm1n I ss ball 1 2 3 4 5 6 11 ters . ·. ..:· ·'-' 

------- ------ --------- __ :~~~~-- -~~~~~-~- -~~~~~-~- ~~~-~~~- --~~~~~-~~ :~~~~-~~~ ~~~~~~~~=~~·ilk_ ~ G = _'V_Cl~- ~~~;"T' 
6 '-"-l ~5 1"37 g 13 Jq ;l4 ~·L\ j'{;.<!s"l 1.(1}3 <6 . ·.· . 

------:-- :-~-- ---=-.----- --------- ----.----- ---;_----- --y~---- ---;:-:---- --;-.----- ~~·~T=---- ---:-u-7- -1Z-- ~--=~~-~~ 

_____ ltl --·- _ L 15 _ t3 Cf _ . q i -~ _ .. . . s ---·- . .. <-\ ------ .J~--~--- ·-- J.~.:3. --~- ------
-----~- ------ --------- -~~------ --------- --------- -------- --------- --·~-~~--- -~~~-~~7--- --~-~~ -~--- --~---

1!3 v-. \ IS I ~q c, '-~- --- __ ?.<? __ ---d~L ... __ ~$ _____ '3'J.l.B.t$ ___ .J .. ~-3 -~-- -·----···· 

""'""'-.."-.. . _. 1~~~~~- ~~!~~ ~~~j~~~ ~~~~~~~- ~~~~~~~~ ~~~~~~~!~~~~~~= =~?~~~~-~~~-~~~~ ~~~~1=~~ ~~~~i ~R~~ ~~~~ 
~~ I 

~:~~~~~ ~::::: ::::::::~- :~::~:~~r· ~~~~~~:~ ~~~::::~I~~~~~~~ ~~~~~~~~~it~~~~;~~~~t~~~:~~~~::~:~~:::~:J~~~~~~~~~~~~~ 
~v$i'MT - . -.. -~--- - -··········--- ------ -I ____ -·-- -- ··---- ~~~?.: ___ _ f:'Li?~ __ Jl~~ ----------~------~1-~l ______ --------- -------- ---------- ________ dl ________ --------- --------- ------------------ ------------

CONDENSATE SAMPLES: 

~~H~b~ i:B:~----------------------- COt-1t·1EN TS: ------------------------

Lf\ NL- _-;;.- V - :2-

·' 

..... . r ,' 1 r, r' ·! 

~·.;; 
.. \· 

·.' .. -
: ,, 

' . :\~·::. ; 
• 'I, • ;· ·. ·1. . : )' ~ 

' • •. j ·,) 

,·~ ~~: : . \. ·, I 

\ <·· . ! \_ .• ~"·'!·o-.1 

-, .\::, };~~P' 

' ... 



PLANT _1-ffl-~-;n-----------LOCAT I ON ___ G./:u_. _________ _ 
OPERATOR_~~~ipq~Y}fl __ _ 
DATE ______ ~f-~~~~-------
RUN # ;. . 

---------~---------FlELD BLANK 1.0.: TENRX 
TENAXICHARCOAL--------- . 

LEAK CHECK BEFORE~lJ ~~~;j,_-;;;,_:fct ~d.Sl\ 
LEAK CHECK ~FTER_~-Q.~=:_~.-. ~-f lq II • 
CARTRIDGE I. D.: . . I TEN AX _____________________ _ 

TEN AX/CHAR ________________ _ ' ~ t \ 

l..'OST FIELD )HEET 
DATA SET # -~f-- ~ 

I 
'•' 

Di~iram of ~ample location 

. . 
STACI~ I. D. _f-AJ __ ~_Q.ll±.L~1: __ _ 
Pk~OBE NO. __ 1/ __ ?J:. __ l---------
~IOST NO. 

----------~1----------

~~~~~RH~A~fR-SET~i~~~----
.. t·1ETER BOX NO. _\1_1::_::::_::== 

'(d 1.6~ -#'~ 
-----------~----------------. Bp ______ .;:,:?..:~:1..--------------

c.on<Ltto'() ~ , . . .... ~ 
·:~"'; .. :/ 

s-to.'\\ Tlf-ne. /d. I b ·,,I: ~,r. 
------------------------- ...... -------------------·-------~~------------------------------- ------------------ -------~_., GAS TEt~r-·i::PATURES, DEG C -~--·-- .. ----·• -- ---~~-:-- ••• p. 

TlME 15At1PLING J;~ATE I" ~r· ---~--: - -~ t . -· lt}£tttf!£'GAS METERED. COMMENTS: · 
minutes 1/min I ss ball 1 2 _ .. -~ .. - 4 5 6 liters • '· · · 

PROBE TENm< 1 Tb .;'=i:": 2 GAS OUT . ~1ETER IN ~1ETER OUT INITIAL: U 3 , 7 ~ \. · ' .· ... _].____ --- Jo.. c. -------~::-~--l---~-s---,--~.3~---r---Ci----"f---,;---- --~c;--- --~:;--- --~~---- --~~~--1-~~:l -~--·-----
I 0 lA. l 7 D I ~ '6 <6 I \ ± ~ l I "3 f; I '3 ?;;, 54' 6 <6 I J? 3 7 _______ , ------ --------- -~7------ ---------· --------- -------- ---------~--------- ----------- ------ -----·-----
15 '-"'- \ '7 '5 141 9 I 6 ;).0 3 <& t 3 7 60 . I 5" 1 ,_6 3 <6 -------- ------ --------- --------- --------- -------- -------- --------- --------- ----------- ------ ------t----·· '-.. I ;;D V'-' l 7~ t4LI · g 10 ;zo 40 , '3q ·;S". 60 . /.~ 3 t6 ......... "--- ------- ------ --------- -------- --------- --------- --------· ---------,--------- ----------- ------ -----+----~-

. !:~~~~l~~~~~~J~~~~~~~~~]~~~~~~~ -~~~~~~~~ ~~~~~~~~j[~~~~~~~~ ~~~~~~~~t~~~~~~~[~~~!~::-;~~~J~~~~~~~~~~~~~~~-
CONDENSATE SAMPLES: \ . 

( . . ' 
SAMPLE I.D.: ________________ _ C0t-1t1ENTS: ' .. 

-· 

Lf\ \"J \_ - ~ - V - 3 .•. 
~t' I_ ~ ••• :; 

1·!"';1, \}.· . 
. ·, I, :, ·:\ ·-' 

.. J.s·· ,. 
~ ' ~I .~ ·,.; .: \ 

.. ~ . ~ :._ . ~.l !: 

t • l' ~ 'f; : : 
1

• ~1 ,; 

-~ ... /-·r. :.::·;. 
··;:,\:: ',' 

~ 



l 
I • 

PLANT L "'~ \ l ! • . . - ··- ··-- ····t 
LOCATIO~(==~=========: --·~---· ... '1 
;OflEEE.H!JR_~q._'}:1-~t-'Q.D____ , . 

1 
. 

g~~E#======i=~==~=~~=== .. ~: .... :·- .. : 
FlELO 8LAIH~ I. D. : TENn;x; ____ ..;.::.::. __ .... -----· .. ; 

TENA~</CHA,;!COf1L • . 

LEAK CHE~K sE~ORE_~?~l~'\f~ ... I~~rr ~-' Jl ,, . , . . : 
LEAK CHECK AF fE~-4-D- _, ___ TI]: · . r. -J.i··=-· ... -. ... -- L------'---- .J .. ---~ .. ·-- .... -----· --~---~ ----::1--~ - --:lJ f5il '.......} j 

CARTRIDGE 1.0.: . . ' 
' ::lENA)< ---------------------- \ TENAX/CHAR '• 

~:1:w··,. ··-----------------

. . ,·. 
. . .· . '·kl 

STACI~· I • 0. ~~1}----:1 2.ll±l~'I--~~· :1_· •. 

1 PROBE NO. _.,.,lf.L?I.-~. L_ __________ f;: · • 
. VDST NO. . ·. ----------7 ------------- ., 

FILTER I. D. --"-..:'"'.1~~~~7';..,~--.:..~----·: 
PROBE HEATER SET __ \~'8...!2. ____ • 

. t·1ETER BOX NO. _\!_I ______________ ·, 
Yd · f,-{jn-. ."" :::l.. -~·--· ~-- · , 

---~-----~-~----1-----~------ : Bp . , ::>..'3, Q '5'"' ' , .. . ----~·----1------J------------ .. 
r -·-· ·----f--·------ ________ ... _,..,.._J 
· c..oncL LoV"\ ~ .. ·.. -~ .. ·· 'i ·:.·· 

' I , •. \ .. f ·'~· .. 

~· ~ .. ·5.·~~-/ ·r.~·:·._·;·~~;r~~:· 
S-\-o,,\ T1Y-Yie.. l36.2 · · · ! __ ;\;. ~-~ ~ :."; •• 

l)05T FIELQ 
DATA SET ~-L:,.; __ 

'HEET 

.. . ; .... 
',,-J .• ;: 

I --' :. ~<' .) t'.J ' l ~ 

~.----
i ~ 

Diagram of s~mple locati~~ 

-~~~~----~-~~~~~~~~-~~~~---l~~---~---GAS-TEMPERAf~REs~-oEG_c __________________ :~~:~~-~~~-~~~~;~~ ~~~~~~;~~~--

minutes 1/min I ss ball 1 lr 2 1 3 A 5 6 liters , · ..... l'· 

------- ------ --------- __ :~~~~-- -~~~~-~- c~~~~~-~- ~~=-~~~- -~~~~~-~~ ~~~~~-~~ ~~~~~~~~==~~~~ -~~- -~~~-1' 

t---------
10 

---------

~~~~~l ______ t~~~=~~t~~~~~~r~~~~=~~~ ~~~~=~~t~~~~~~t~~~~~~j~_~ ____ j __ :~~:~ __ _j_~~~-~L--------~ 
CONDENSATE SAMPLES: \ . 

' 

Sm1PLE I. 0. : ----------------- Cot-U·1ENTS: ------------------------ ' 

LAt\J L- :2 -:-_ \J ~, ~ \' ,, 



• •! ' . . 

~~~!~~~=~=~~~~~= 
DATE _____ ~~~-~~-------
RUN #----------~--------FlELO BLAtlK I. 0.: TENn;x; ________ _ 

. TENA)~/CHARCOf~L __ ---- · 11 
LEAK CHECK BEFORE_"SQ:J '2If1,-[l~\i~ff J.l 
LEAK CHECK AFTER_i;_Q!.l~]{~'fi~~~-~ l£6~\ . 
CARTRIDGE I. 0.: . . 1 

TENAX _____________________ _ 
TEN AX/CHAR ________________ _ •• \'. 

. ··-. . -···~.. - .. 
j L II ~··· '~',1~ .. ,.,,,,,~ ·•: ~·, 

.~·'05T FIELD ;HEET . . - I:·: ·r~J . 
• \ r· • • , ) ·.'1 DATA SET #_!_:., __ 1 1 . , , " , 1.1 r- . 

~---~---·---· -- ...... -,S.l:aC!~-1~0. C..n'L __ Du e --· .). ·~ ·-- --.-- - -"I'" ........... 

Diagram of sample location 

PPOBE NO. --,7)?:;------- -------- ,· __ .lJ ___ ]: __ l ___________ t' 
VCIST t--10. 
FILTER 1~0~------ft~-----------
PROBE HEATER-SET ___ \~=~:§C::: 
l·1ETER am< NO. J/_1-------------- ·. 
'(d I I O<J :-' ::L ; 

-----------~-----------------· Bp _____ .a,-;3..!.9,2_ ________________ : 

c.on<-htto'() ~ :; , . ,\· 
•. I ,· :~(.:.' .:~,\ 

S-\-o_,\ ttY--Ae. ll{, L{ <6 
.. 

~~~~-----1 ;:~~:~~~-~~~~---li-------------~~--GAS-TERPERATURES~-OEG-c-------------------:~::~~-~~~-~~~~~~~~~~~~~~~~-minutes 1/min Iss ball 1 ~ 2 3 4 5 6 liters 0 
PROBE lENA;< 1 TEI·lAX 2 GAS OUT . ~1ETER IN ~1ETER OUT INITIAL:_~J.~9 ~-- VO..C. 

------- ------ --------- --------- --------- --------- -------- -----~ --- --------- ---------- -~l!__ -----+------

~~~~~~- ~~~~ ~~;~1t~~~ ~~~~~~~~~~-=~~~ ~~~~~~~~ ~~~~~~~f~~~~~~~~t~~~~~~~~ ~~~~~~- ~t~~ ~~~~~~~~ 
-------- ------ --------- ________ jt_________ -------- --------r---------t--------- __ :L_______ ------ -----~------
----~ .::-_L __ J§"___ -~~~--t-J_IJ._____ --~~---L:::..:.:: ____ ·--~~-------~,2___ _~_~9__~3..?.._ -~~~-? -~-~----

~~~~~~~~~~~~~J~~~~~~~~~~J~~~~~~~~J[~~~~~~~~f~~~~~~~~J[~~~~~~~-t---------t---------r-----------1------j-----l~-----
~~lt>.~L______ _ _________ -~ _____ j ________ _t_ ___ ~ __ j ______ _j_________ ~?______ -~~~~~-----~~-~ __________ __ 

CONDENSATE SAMPLES: 
\ ... 

SAMPLE I.D.: ________________ _ 
Cot-1t·1ENTS: ------------------------

.. Lf\tiL -:1,-'\f- S ' . 
I . , 
. ~ ; ~- l. ~ 

. :,·~· ·J~ J,l ·~:>~t 

.. : : ~:.':; ~- ,;(~j: 
< t• ·'· ~ ,., ·~..~ ··~ 

::;.; -~·F;_: ... t. ~ ·::_~·\.;: .. 
. · ... t ~ '~. ' ·~ ·; 

,I 1,· 'II,'' 

I 



PLANT_~~~-L~--~--------
LOCATION___ ---------
OPERATOR_~~~ ~~Y}fl __ _ 
DATE ______ ~t~-~~~-------
RUN # Y.2 ' 
FrELD-sCAnR-r.o~:-rENRx:: ______ _ 

TENA:<ICHARCOAL 
LEAK CHECK BEFORE~Q.!.L~]~~f~~~=@" .:;>.l 1 

> 

LEAK CHECK AFT~R-~Q.l..l~~~J-+~ ff" ;;.. ~ ll 
CARTRIDGE I. D.. . .. · . 

TENA:< ---------------------- .. \ 

t.,.IOS T F I ELD [ 
DATA SET #_~::..--

~EET 
I. 

'~ 

STACf~ I. D. cAl Ouf le ,---()-----------------. PROBE NO. __ .lf __ f?I __ l_ __________ \' 
~JOST HO. : 
FILTER 1~0~-------~~-----------. 
PROBE HERTER-SET~~======== 
t·1ETER BQ;< NO. _\j_l ______________ · 
'(d I I 00.1 3 :J... ' 

-----------~----------------
Bp ----:------------------------- ~· 

c..oncLtto'<) ::2. . : .. , ::" 
TENAX/CHRR ________________ _ · . · .. ·,·.· · :·r::\':'~r 

s-h:A,\ \,¥Yle. 15:2./ Diagram of sample location 

-·--------~----------------~-----------------GAS-TEMPERRfDR£5;-oEG-c------------------r-----------~------

TlME I SAt-1PLING ~~ATE I" ~--------- ----· VOLUt1E GAS ~1ETERED COMMENTS:' 
minutes 1/min I ss: ball 1 2 3 4 5 6 1 i ter·s . 

=~~~~~=;~c~I~Ji~~ ~~~~~~~r=~i=: ~~J~~~~~~ ~~~~~~~~ ~~~~~~~~[~~~~~~~~~ ~~~i~=~~~~~~~ ;~~:=== '' 
-------t------~---:7-~--- -~~~~--- __ J~---- ·---~~---- __ :~~--- --~~---- --~~---- L?_~~~~-~- _03:~ --~--t--:----

15 V'- \ 70 '3C> lt 13 ;;Js 4-'~ lf<6 L:JS'1):J... t.03 <fS -------- ------ --------- --------- ---------r-------- -------- --------- --~------ ---------- ------ -----·------
- .;o v--- l ~s /37 1'3 JLf f 01-S" 4~ '-{e; /36 I sa .I·JO 3 C6 1 · --, . 1------- ------ --------- -------- --------- -------- --------·r------------------- --------L-- ------ ----- -----

' I 
--~-----r------l---------l--------

1
--------- _______________ --·-----------------~-----------~------~-----·------

-------- ------ --------- -------- --------- ________ j_~~~~~~~~ ~~~~~~--- --------- --------~--1------"------------. ~~~r:I __ ~ __ _] _____ ~---L~----- _________ L ___ ~ ___ _l___ _____ -~~~----t ________ l~~~}_=------~!--~1 ___________ _ 
CONDENSATE SAI1PLES: 

SAI1PLE I. D.:----------------- Cot-1t·1ENTS: ------------------------

lf\NL- 2- V- ~ 
•• 1, 

·.t 

I 
I 

. · • I .. · 1 • ~ . ';· J :·~II~ 
' I ' ·:.; . -~ ~ ;· .. 

, ' ·\,'~I ;; '1\~/ . 
I ;-,; I . :~ ~·:: ',i ~ : i::,l • 

' , I,.· 



. PLAtH _1-_mJ_~-----------
LOCATION___ ---------
DPERATOR_~~~-~~Y}fl __ _ 
DATE ______ tj.j._G,_l-~~-------
RUN tt ________ L ___________ ' 
FlELD BLANK I. 0.: TENiiX ________ _ 

. TENAl<ICHARCOAL rl 
LErlK CHECK BEFORE~O.!..\:~ffi::Ifii~ ij" ;71 

1 
LEAK CHECK AFTER_~Q..!l--H~_fr~~.£ . d. I• S l 
CARTRIDGE I.D.: .· ., . 

TENAl< ... ! 

TENAX/CHAR================= •• 

unsT FIELD ;;HEET 
DH7f': SET #_..1 ... __ 

! ,I 

., 

'.:: 

\-_ 

Diagram of sample location 

.. 
, ..•. !o 

' : ... , J~ 
) ' ' I ~~.\ ·.i.l 

STACI~ I. D. c.A t Ou+ I€. f . "'/: 
PROBE NO. --();;----------------·;.::I __ l/ ___ :J: __ l ___________ ~ .. 
VOST NO. , ' 
FILTER I -:o-:------&1!----------- .; 
PROBE HEATER-SET --~=~~s::::,;.:, 
t·1ETER BO:< NO. Jf_I ____________ .,._ ~:~ 

'td I. 010 '? ::t... .. ;o 
-----------~----------------- ' Bp -,-:z lt:::' :r -----~..!. ;;,.,L. ________________ ?:' 

X t . , . .'· . ..-~-, . ..: .. ·, 
CO'n1..1. \ to'() . · 3 · . • ~ :'~··)jY .. : 

.. ;:'::···'!.·•· '•.r·. 
•. '.·• c;, . .' .: J.' .,y,,'jil, 

' i~· ' •. 1' ,•'' 

s-to.,~ Ttf-Ae. IO 3<0 
• ', ·: ' J . I' . t) 

.. ~~~~----~-~~~~:~~~-~~~--r--------------GAS-TEii~ERRTORES;-oEG-c--------------- :~:~~~-~~~-~~~~~~~ ~;;;;~~;~: 

mLnutes l/m1n I ss ball 1 ~ 2 · 3 4 5 6 h ters .·. · .l 
PROBE TENAl< 1 TEt·lAX 2 GAS OUT . ~1ETER IN ~1ETER OUT INITIAL: 0, 00 \I ~ • •.: ·. ' 

------ -- vC\ C. 

~~~~~~~::~c~J~~1~~ ~~~~~=-~ ~~~=~~: ==~~~~~~ :I~~~~=~ ==~;==== =~~==== ~=~~~~ ~~= ~~:~==:= 
1«5" 13-:2.. t6 1:2 I~ .;1_L.\ 1 ;2.$'" 10.00 f.03 10 

-------~------~--------- --------- --------- --------- -------- --------- --~------- ----------- ------ -----·------

,~~~~-~-.-~!~~~~~~j~~~~~~~~ =:~~~= ~~~~~~~r=~J=~~=~Jl=i~~~~~~~~=~~=~~t.~~=~~~~~ =~~=~~=~= ~i~~~ ~~=:~~ 
----- ------ ---------J---------r---------1--------Jl 

-A;~~~J[------]------~--~--------I _________ I ________ j_ ________ t---------t~~----[-::::~~----1-~~;-;~----~-----~-
··---~-- ------ _________ j_ _______ -------- ________ l __________________ --------- ------------------~-----------

CONDENSATE SAMPLES: 
\ 

SAt1PLE I . D. : ----------------- Cm1t·1ENT5: 

L A~ L -. 3 - \j - \ 

',. .i 

... 

,: ·,. 
. '· 

.... -~ ~i:_,;.~ 
l: \ • ·.,.-!/~· ~ 

' ' ~. • , • ~. • ' j:_ • ~ 
,, ••t 

' \ .::::::: 
. ·i' '.,. } . ~ •.. ~ '~ . ·,, • . .. . ··.· ''.:·riS 

. :~::.'~:f . ' .::~ :.;-.:.: 
· ~ .~. :.~_·r~~7t;- ._, :-·~\l ~r· 

. .' ·;,;;~·~!·'.t;-'1}~); . 
' , ~ ~~ I t ~ ' ~ 

I j ' • I ~ ,' ,, " I ' • f " ., J. ' 



,· " 

Pi..ANT _1-m.l-~-------------LOCATION___ l_ _________ _ 
OPERATOR_~~~-~~fl __ _ 
OATE ______ ~TJ6-~~~-------
RUN # :l.... 

FlELD-~C~nR-I~5~F-f~~~~-- . ' . 
· TENAX/CHARCOAL--------- . n 

LEAK CHECK BEFORE 1.. 0. \ 11 fl,~Jp:;v;-ff ~ 1, 5"" 
LEAK CHECK AFTER_~Q=C~1-fftt~;_ ~ I %;'1 

. 

' '· 

CARTRIDGE I.D.: I • \, ' 

TENm<______________________ . . _: \ \ . 

VOST FIELD 5HEET 
OAT~ SET #-~-~-

·' 

jl, 

'... . ~:. 

STACI~ I. D. cAl Ouf I e. r __ () ________________ _ 
P~~OBE NO. __ lf __ §:_ __ l_ _________ _ 
VOST NO. 

'. 
I· 

FILTER I~D~=====J'i[~;~=========. PROBE HEATER 5ET ___ ~~-~-----
t·1ETER BOX NO. _\/_l ______________ · 
'(d _____ _I,..!..Q.0_:,;)_~-------------- ( 
Bp -------S?-~.:..1.:2 ______________ :· 

concLtLo'() _., · · . ·.:; /~. / 
~ . .,· .. ~ .. ·~-.~~·'/-; 

• .,, . .' ., '.l·f' ··-I··~ 
TENAX/CHAR_________________ . . . " ·· .. ' ·.~·· :::-. ·' ., >.· ;:.: ·~~;·~:~· 

S-\-CA '\\ l I Y-Y\ e. l/17 -Diagram of sample location 

HME 
minutes 

'~~----~ 

Av~±-:~ ---

----------------~-----------------8~5-TEMPERRTUREs;-BEG_c _________________ _ 
SAt1PLING RATE I" ~---------- · VOLUt1E GAS METERED COMMENTS:;' 
1/min I ss ball 1 I TE 2 3 4 5 6 liter-s . ·.1 

;~c~I~1i~~ ~~~i~~~~ ~~~:~~: ~~~~~~ ~~~~~~~ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~ =~~:-=~~~, 
'{5 13£ I~ 1"3 ::l\ 51 3:2 3(.'-{'b 1A 3 b .. 

~~I~~j~~~~~~ ~~~~~~~~~~~~r~~~~=-j_~~~~~-~~~~~==~~-~~i~~~~ ~~~~-=~ ~t~~ ~~~:~~~~ 
~~~~~:~~~~~~~~=:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i-----~---t~~------[-~-~~~=;-1-~~~~-------------
------·---------·----------------------------j_________ --------- --------- ------------------·------------

CONDENSATE SAI·1PLES: 
\ 1'' . .., 

SAMPLE I.D.: ________________ _ 
Cot-1t·1ENTS: ------------------------ .. ' t .• . ~ 

·., 

\' 'LANL-:-.~- \J-:2..: 
I ·i'• . I . ·• 

' I ,,',• J' •., 
, , I o; .. ' , , \. '• 'I -.... 

; .. 



PLANT _1-fH_l~-----------
LOCATION 
OPERATOR=jg~~ pQ~Y}i[=== 
DATE ______ lJ.f.~-J-!J~-------

RUN #-------~-----------. FlELO BLANK I. 0.: TENf~;x; ________ _ 
· TENA;</CHARCOAL 

1 
l 

LEfiK CHECK 8EFORE!_9..;1 
1
' ~~ti~~§ d. I ·'S 

LEAK CHECK AFT~R_:~..Q!.['2fu~'.l.lt.~-C( C)..l )~ 
CARTRIDGE I. 0.. .. . · , 

TENm< 
TENAX/CHRR================= 

\' .. ' 

VOST FIELD 3HEET 
DATA SET #_l~--

Diagram of sample location 
~ 

STAc•~ I. 0. C.ft l Ou·! 
PPOBE NO. -=ltQ~I==r==~ VOST NO. 
FILTER 1-:o-:-----JJ/A-
PROBE HEATER-SET ~~ 
t·1ETER sox NO. Jf_I==-==: 
't d _____ _I..!.Q.£>_3_2.;: ____ _ 
Sp------~~~Q~-------

C.O'n<LtLO'() 3 ·. -
S-\:C\,\ ltY-Ae. 1]0<"-\ . ·• 

··· ----------------------------------------~---GAS-TEMPERRf0RES~-5EG-c----------------------------------------

T£ME I SAt1PLING k~ATE t [----·---- lJOLUI1E GAS METERED I co 
• ninutes 1/min I ss: ball 1 2 j 3 4 5 6 1 i ters 

-------------- --------- --~~~~~-- -~~~~~-~- -~~~~~-~- ~~~-~~~- -~~~~~-~~ ~~~~~-~~~ ~~~~~~~~=~~:0~== _v_Cl' 
'""-l '75 l'2L\ ::10 ..2D .;;13 3::z.. 34 - /.{J:=L II 

-------- ------ --------- --------- ---------- -~------- -------- --------- --------- ---------- ------ ---' 
10 v~ t 15 f3t ~0 .::.t.~ ~s ~ 3 :S3 2>£. 1-::l... ,.p :l II 

15 v-\ ~o 1'3\ -:l.O I~ ~s 33 33 6t.tC1 1.,¢2 t:. 
------- ------ --------- --------- --------- --------- -------- _________ f_________ ----------- ------ ---. 

.,_ -----;D- ~-(-- ----;;-o-- -);q____ --,-q----- --;_-;--- I -;~---- __ 3_4____ __3_3____ -£~~4-~-- ~~~;;-;_ -~~ 

-...... . I_______ ------ --------- -------- --------- __ ._ ____________ , ____ ... ____________________ ----------- --L. ..... . 

~~-•-c--- ----- --------- --------- ------------c 
------- ------ --------- -------- --------- ------------------r---------[ _________ [ __________ 1 _________ _ 
~~1±:~ ------ ---------- -------- ---------- _______ j ________ --------- ~::~----- -=-~~-----~!_~--

CONDENSATE SAMPLES: 

SAI1PLE I • 0. : ----------------- cmu·1ENTS: __ ~~~:--:. __ j~~~~~-.:~ -t~"'- --- s- IA'<..s · Wcxi 
,, 

LA~ l - ~ ~ v - "S ',I 

···\ 

:~ 

,·./ 
'·' 

~ , ~ ., 

-t ,: ;:i 
' ' ' .,, ·------:i : '~ ··------ \ 

·------M------ .. , 
··------ t ... ______ .~ 

I 

{ . ' .: 'l 
·,,,:. ~t i ··. 

- :t··,~·:.~:~,' 

.:NTS: . 

' ! 
' 

1·---~--
r------
I l _____ _ 

·. 

~<rl~J 
... ... ~ ~ 

I 'r. :_'/.:,; 
. : ...... l ~ 
' , .I~ . 'j : ... !I 

/1 '. }< 
'!. ~' ·~. lot; 

' •.. •'' ·l· · ·.,, v··'i "''I 
. : . I •.:\i, 

'.:/ ,' :i,:.:_,:\}{ 
• • . .t'.' 



' . 

. PLANT _1-ffl_l~--------.---
LOCATION 
OPERATOR=]~~~ PP.~'Jfl=== 
DATE ______ ~tJ2-~~~-------
RUN # ________ .:t_ __________ · 
FlELO BLANK I. 0.: TENf1X ________ _ 

· TENA:<ICHAJ;~COf~L__ ------ ~ 
LEAK CHECK BEFORE2Q:J ~~~tllliiL£1._.:2 \ 1 

. 
LEFIK CHECK AFTER_~~.::.l~l:l~.M~£..,.,;).1 '.1 ~ · 
CARTRIDGE I. 0.: : · ... I 

TENA:< 
TENAI</CHAR================= 

UOST FIELD SHEET 
DAP:l SET # _L_ 

. ' 
' 

.. \ 

Diagram of s~mple location 

. : ( ' ' ·. ·~ ~ ~: 
· · ·."H1 ! 

STACI~ I.O. cAt Oufter'' '·!/· 
PROBE NO. --()5---------------- :. 

--~---Q:--1-----------~ ~JOST NO. . 
FILTER I~O~=====~~-==--===:::. 
PROBE HEATER SET---*~------': 
t·1ETER BOX NO. _\,f_l ______________ •: 
'(d I I 0() 7:;).... .. 

-----------~-----------------} Sp ._, -::z " t:::- .. 
----:---:::.>J..J.~--------------- t· . t ~ . ··. ~ ; f · .. , ~~ . :i '· 
C.O'nct\ lOY) · Lf· ' · · ', .. :·~·.}Ji' 

- . ·;.-•··· .t 
·' ... • ''. ~. ~·.~ :~ :• ':tl~·· • ......... ,.~ •. ~ 

s-t-o.,\ TtY-Y1~ 17 s b · · ·: · :' ·, ··tt:: 

T£~1E 
;~~~:;~~-~~~~---1~------------~---GAS-TEMPERATUREs;-oEG-C------------------ VOLUt1E GAS METERED COMMENTS:·. 

minutes 1/min ss ball 2 3 4 5 6 1 i ters / . . . . 

--------------- --------- --------- -~~~~~-~- -~~~~~-~- ~~~-~~~- -~~~~~-~~ ~~~~~-~~~ ~~~~~~~~=~-~~~:: -~~s-t-~~~--
1 

PROBE 

-------- ~-~-- --~J~--- __ l~~--- --~5:___ --~~---- --~-~--- --~~---- --~~--- _:/~~~~-- -~~~ --~-- ------
10 V\.. \ /D '...?<b /<£ ~~ ,;:1 3 '"34. l 3:2 17· !D 1·% 2. I::>.. I'·'._; 

·~. ~~=~- ~~F ~~~~~~~ ~~~~~~- ~~~~~~~~~ ~~~~~~~- ~~~=~ ~1r~~Ft~~~~~ ~~~1f~ ~H~ ~~.~~~=~ "''!------- ------ ---"--- -------- -------- ________ l _________ I _________ ... _________ ----------- ______ ..., _____ ... ____ _ 
-~----- ------ --------- --------- --------- ________ _L________ _ ________ l _________ ~-----------~------_, _____ ... _____ _ 
-A;~-~~-r------J---------J--------~f------- ________ l ________ f---------~-~~-----[-~~-~--1-~~;~·---------
----~~~L ________________________ _l _________________ j_ ________ l _________ l_~:: ______ ------------------·-----------

CONDENSATE SAMPLES: 
\ . ' 'I • ,1 'j\ 

\ . 

5Rt1PLE I • 0. : Cot-1t·1ENTS: ------------------------ ·c 
. ~ ' 

;,· 

LAf~L -3- \J -."\ 
' t.' I •.: 

,',I ::.\-. ) ,'·./).:!' 
tJ '1 ;'". 

: . ':~ _ .I::j;~-.. : \.~it:l!~ 
. '~.,·I· r··.,.· .~t ~ < 1 ............ /' 

' ~.:] ~~~ I .. :'• ~ ~· ·;l.':, 

I. 

·, 

,. 

-...., 



PLANT _1-}l)_l~------------
LOCAT ION ___ C 1 ----------
OPERATOR_Js~~~F,2~Y}fl __ _ 
DATE ______ ~t-lL~~~-------
RUN #---------~---------F l ELD BLAt·lK r. D. : TENn~; . , 

· - TENA)~/CHARCOAL -==-===== . tl 
LEAK CHECK BEFORE_~Q· ~~8:~71\J~_[" ~ l ~~ . 
LEAK CHECK AFTER.:'S_O_.j~' .. H.~.!~~-(( Q l· S d. 
CARTRIDGE I.O.: v . i 

TENA1< . . . ·. 
-------------~-------- \ TENAX/CHAR_________________ '• . 

~.lOST FIELD ~.HEET 
DATA SET U_J_ __ _ 

niagram of sample location 

STACf~ I • D. cA l Ou \ 
PROBE NO. _jjQ~I==r::: 
~JDST NO. 
FILTER 1~0~=====-Q[~-~
PROBE HEATER SET :iE; 
11ETER 801< NO. JLI::_:=: 
'(d ,, ()() :::~ :l.. 

sp =====d3~~er:::::::. 
c.onO.:JLoYJ 3 

s-to. "\ -r 1 «l e. 1q :l4 
< 

.... --------------------------....,.--------------------------------------------------------------------------------GAS TEMPERATURES, OEG C 

minutes 1/min ss ball 1 2 - 3 4 5 6 liters 

--------------~---------~--:~~~=-- -~=~~--~.1~=~:~-~- ~:~-~~~- -~=~=~-~~ ~=~=~-~~ ~~~~~~~::~~1~J-~~ 
TlME I SAt1PLING RATE t _________ l ___ l ____ f lVOLUt1E GAS t1ETERED I co: 

-[---~-s-----r--,L(----[---;~---r---;;:----r 

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

+ 
---- --

IL\ 13 ---------------~---------"-------- --------- --------jt--------·r-------------------·------------------"---
-------~------~---------~--------1--------- -------- ,--------I _________ lt---------~-----------~------~--·~ 
------- ------ --------- -------- --------- ------------------ --------- --------- -----------1------·---
~~~t~J[ ______ ] _________ ]_~------ __________ l _______ _j_________ --------- ~~-----[-~~~~~-----~~~~----

CONDENSATE SAMPLES: 

SAt·1PLE I. D. :----------------- Cot-tt·1EN TS: -------------------------

'LA N.L- 3-\.J - s; 
, .I . 

' 

.... 
-t·:.· .• 

... 
r· 

~~ ... _____ _ 
., 

.-------
..:..---.---.. _______ 'i 

- ;::f(..ti.~j: 
·: • 'I 

·ENTS: 

. 
: ~· 

i 

' 
• • •I 

~ . 

;',\ ,.! ': .:i;~t' 
I :1 •, 
i~· .. : . :>: ; . 

~~l: ·}:: ~r.>:: 
.,.. .. .. '.' 

;·'; .... :·;':);; 
·.I -.. . . { ~. 



PLfiNT _l-_m_l~-----------
LOI:ATION 
or: RATOR=jg~~ ~~~rl=== 
DAiE ______ gf_b_~~~-------
RUfl u (; · 
F[[LD-BLANK-1~5~:-TENAX--

. TENA)</CHARCO~r --------- . II 
LEI1K CHECK BEFORE~Q,\ -~~lfu~JL .?..I·~. . 
LEHK CHEC·~ AFTER~9~C:.H~.¥.i~--~..Q!l·?" .·• 
Cf!RTRIDGE I. D.: . ; '· 

TENA~< . . . 

· TENAX/CHAR================= . '' 

VOST FIELD ;HEET 
DATA SET ~-l.J.: __ 

"}·.' 
, . . , \ 

Diagram of s~mple location 

·,: 
'• ' I '" ;: ~ ' 

STACt~ I. 0. cAl ou+ fe\ 1 
.. ,, !.: __ () ________________ _ 

PROBE NO. __ l/ __ 2I. __ l_ __________ ·: 
VOST NO. 
FILTER I~O~-----JQ31-----------. 

PROBE HEATER-SET ___ ~:::::: 
1·1ETER BDi< NO. _\/_1-------------- . 'td ______ ,_.!_Q0_~_2= ______________ ; 
Bp _____ ..;?..:~.!..~2----------------- i 

\ .. 
c.onci\tlo'() . 3 . . :. : .. : /~: ·f: ff: 

. : .. '' . : .\.:' : ;';t:.'·~ :.~ Jt~: 
S{o.,\ ttY--Ae tCfSI . . .... -· . ·' .·.:.l 

-------------------------li-----------------GAS-TEMPERATORES;-oEG-c------------------ ------------------ ----------
TrME l SAI·1PLING RATE c~-------- -- tJOLU11E GAS METERED COMMENTS:;··· 
minutes 1/min Iss ball 1 2 · 3 4 5 6 liters . ,·· 

--------------- --------- --~~~~~-- -~~~~~-~- -~~~~~-~- ~~~-~~~- _:~~~~-~~ :~~~~-~~~ ~~~~~~~~=~9=~== _\LCl~-t-~-~~·-·~ 
"'-l .'15 \':t.( 15 14 \{ ;;IS' c:23 15.t3 /.03 7 

-------- ------ --------- --------- --------- --------- -------- --------- --------- ---------- ------- -----·------
10 V\. \ flO \~\ IS '6 ~~ ::2s- I :J-l\ c;.o.q7 1J~3 q 

------- ------ --------- --~------ --------- --------- -------- ---------r--------- ----------- ------ -----r--~---
15 V'-\ 'lS '1"33 IS 13 t<b ?S ::2-L{ ~G.::tO J,63 10 

-------- ------ --------- -------- --------- -------- -------- --------- --------- ----------- ------ -----~------', I ~ V'-' I {D 1"35" IY 14 I~ ;;J.c;; ;;)_~ 3t•4.b .1.<63 lb 

~~, ~~~~~~~ ~~~~~~ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~~[~~~~~~~~~~~~~~~~~~~~~J~~~~~~~~~~~~:~~~~~ 
-------------------------~--------~---------~--------_l________ ---------t---------[-----------l------~------------

1 ;? L{ ;;d I 0 lf I I. (1 3, ' . 
------------------ -------- --------- --------- __________________ j ___________ _ 

Av~j-L \. · _________ ... _______ _ 191-: _________ _. ---
::::ONOENSATE SAMPLES: 

. . ! 

5Rt1PLE I. 0.:----------------- COt-1t1ENTS: ------------------------
... p • ~ . . 

· .. ·.: (t~·~:;,,ij! 
! .. h ).')• • ··\ '. f i ~ 

.::y ·;:'+:::. ':·\~,~I;:~.' 
'' "" ·t I ...... ·{ ·f I .·~;~~. ~-. ' ; · .. •. ·'. 

Lf)/V L - s -. V - ·~ 

·; 
·• 



PLANT _1-.mJ-~-----------
LOCATJCJN 

OPERATOR=~~~ ~~~fl=== 
g~~E ii=====--=l=--~======== . FlELD BLANK I. 0.: TENn:x; ________ _ 

TENAl~/CHARCOf~L -------- 11 
LEAK CHECK BEFORE:,_q_~ ~f:r,tJ.AIJ.{j__;J 1,5. 
LEAK CHECK AFTER_~,S>..:.L_~_jf-.~~'ii-...;;2 In. : . 
CARTRIDGE I. D.: . • : .. 1 .. 

TENAl< ' : ., · ---------------------- \ TENAX/CHAR_________________ '' 

VOST FIELD I HEET 
. DAm SET #_j_r;;;.t--

I ·•: .; ·, 

Diagram of sample location 

'·· · .. .\ 
.·· .:.·~ . 
' J ••• . ,,,,, ' 

STACI~ I. D. cA l Ouf le \- .. ··r~· 
P~~OBE NO. --7JS-----------------·:::: __ .lJ ___ £ __ 1 ____________ . ! 

~~EiE~
0 

i :-o:-:::::-6£~-====~::::: >:~ 
PROBE HEATER SET ---~3...:2.____ '): 
1·1ETER BOX NO._\/_! _____________ . ' 
Yd ______ l..!.i~S>-3_:;?;: _________ ·----- .. , 
8 '"1"2 17 .. 

P-----~~ ~------------------· . . 
concl'Jto'() · .. l{ . · : · > · ·~t· ~ )':~\ .. 

. . ! - 0:.: .',' . ;·~/\:·.:· .;~ ;· . 
s-to.,\ TtMf... \34 9 ,. · · ::· · · 

·;~~~----r;~~~~~~~-~~;~--- ------------=---GA~-fEi1PERRf0REs;-oE8_c __________________ :~~:~~-~~~-~~;~~~~ ~~~~~~;~T 

•ninutes 1/min ss ball 1 r-: 2 3 4 5 6 1 i t.ers . " · . --------------- --------- --~~~~~--~-~~~~:-~- -~~~~~-~- ~~~-~~~- ~:~~~~-~~ ~~~~~-~~~ ~~~~~~~~~~~~= -~~~-~-~~~--
....... I 15 I :t b \3 I b t <b :.:2. "3 ::2. 4; 68 , st.{ /. ~ ~ I ( -------- ------ --------- --------- --------- --------- -------- --------- --------- ---------- ------ -----+~-----

10 ""' \ \"5 \C.O 12 15 ,q ;;4. "l-5 L{ 3.t;O ,,0.2 ll 
------- ------ --------- --------- --------- --------- -------- --------- --------- ----------- ------ -----~------

15 v-- \ 75 ··13-::L , :2 v~ tS ;:;zo :::zs :J.7 l{C(.cl::> 1,£'>:l ll 
-------- ------ --------- --------- _________ I________ -------- --------- --------- -----·------ ------ -----·------

,~~=~~= ~~~~~ ~~~~~~~~~ ~~=~~~- ~===~ ==~~!=~~~:==~=:~~:~~~~~~.~=~==~~-~~==-=~:~~~= 
·A;~~~~-r------J _________ ] ________ I _________ I ________ i ________ I _________ [~~-----[-~~~~---l-~~~]--~-~----~--
---~-~L ______ --------- -------- ---------- -------- -------- --------- --------- ------------------ ------------

CONDENSATE SAMPLES: 
\ ., 

.•• ,_;' ' 
·~ ~ · •• 1 •• ~ •• -~ •. : ' SAI·1PLE I • D. : ----------------- Cot-1t·1ENTS: ------------------------... 1' ~-

"' 
'· Ll\ \'\l- 1..\ ~ \J - \ 

. ' 



PLANT _1-J~-~-i'i ----------
LOCATION !.....i...l, \ 

OPERATOR=~~~1~~Yif\:::: 
OAT E -------'t~L J . .''.6~-------
RUN # ~ . 
F£ELo-sCANK-I~o~:-r£NRx:: ______ _ 

· . TENA)\/CHARCOFlL _ ------ r-ot\ 

LEAK CHECK BEFORE.! 0-!l~JI~Z/.l. ~~'\..!5'_ :1 \ ·..:;,. . 
LEAK CHECK AFTER_~.;l~!ll.W.lb..tU~\..~· 17 1

;1 

CARTRIDGE I. D.: ' . I 

'. 

TENA)< .. ·· ---------------------- \ 

i 

!,.lOST FIELD . ;H~ET 
DATA SET # -s..~~-

'·•. 

, .. 

l-

',/~' -, 
., 

i, l t {,;,.,,I 
·' .. 

i ·~ j ,·,. 
'1\.1 

1

STACI~ I. D. c..A 1 ou+ k.i ·'. ··.!; ___ ) __________________ . 
PROBE NO. __ lf.L?I __ l ____________ ' 
VOST NO. FILTER J:-o:------J;l!tl--::;r;-;=-----' 
PROBE HEATER-SET ___ ~=~==:::: . 
1·1ETER BOX NO. JZ-1-------··------ 1 
'( d -----_L!_Q9_~_ :;?;: ______________ ·~ 
Bp ·1"'2 • I '2. ·. 

------V-~-l.J....J---------·------ II . .. . + . . ·· .. · .... ,\~~ c..oncL LoY) ~. . · · ~~:. h·; 
··"·· \ 1"· 

TENm<ICHAR_________________ '' · ··.'';' .. :·:'~:·.:·· .. ~·.;:·;· . 

Diagram of sample location s+o."\ 1\Y-Ae. IY3o 

Tli-1E 
minutes 

tO -------
15 

;;D 

Av~i~ 
---

----------------~~-----------------GAS-TEMPERRT0RE5~-5~G-c--------------------------------------------------

SAt·1PLING RATE [-----·---- - 1 VOLUI1E GAS METERED I COMMENTS: , 
l/min 1 ss ball 1 2 :: 4 5 1 6 liters 

------ --------- __ :~~~~-- -~~~~~-~- -~~~~~-~- ~~~-~~~- ~~~~~~-~~ ~~~~~-~~~ ~~~~~~~~=~~~f:: 1.. I ., , I ,......_ 

........ l .1.5 l 33 u II_\_ l '\ 3, 3 -:2- sq.1s 1 .~;1. ~ 
------ --------- --------- --------- --------- -------- --------- --------- ---------- ------ -----+------
~-L- ___ l:;___ 1·33 --~~---- --~~---·- --~3_ ___ --~-~---L __ :-~3._ _____ {{{~!/:: __ -~·~~- --~--+-----

~~I~~~~~~~~~~~~~~~ ~~~~~~~~t~~J~c~~~ ~J~~~~~~-~~~~~~~~r~~~~~~~~ ~~~~~~ ~~~ -~--·------________ I _________ t ________ _L________ _ ________ l _________ ~-----------~------~----·-+------
----------------~-~------ --------- --~-----j_~-----~- ---------t~-~-----[-~~;~---1-~~~~-------------
------~---------~-------- --------- ________ j_________ --------- --------- ------------------·------------

CONDENSATE SAMPLES: 
' I • ' ~ • 

' ' (' SAMPLE I.D.: ________________ _ • j 

' l' . Cot-1t·1ENTS: ------------------------
I . .. 

. r~ 

, LANL- L\-\J- :2-. 
t t .. : 

I ' ~ I·.-<~~.·: · I .. ,. ·, ·•, . \ .. 1 

. ,'.:, f:\: · ~--_- -k Xi: 
' : I ..... . ., ,. > A f 

'~:,~f::;./· h,;}\fi 

'. 

i' 



' 
i ···-····---·-1 ----·------1---------+------·-,--- f··--·-------:-~·--------;----.---·--t----------~-----------··!··----·.··1 ~----.--· 

. : ; ; . . I l_.IQST FIELD l :H~ET . . . . : . . -
I" J'·' 

'l(' . 

' --·'---.-: ~ 

. . . · ,,, 

PLANT _1-mJ-~------------ . 
LOCATION 
OPERATOR=f~~ ~~Y}_n::::: . 
DATE ______ ~t~1-~Z~-------
RUN # ~- · 

F[ELo-sCAflR-I~o::-fENRx--rENAx/cHARcoAL ________ _ 

LEAK CHECK BEFORE~-~ 11 Vj;Ji.v~"i_::fl- ;J., .. l. 5
1
l 

LEHK CHECK AFTER~-~.1-:H~:.r..,~.J[' \1 <I ·~ 
CARTRIDGE I. O.: . i . ' 

.~: 

:: 
TENm< .. : . ., \ 
TEN AX/CHAR================= I. ~ 

.DATA SET # _2::.).._ I. . STACt~ I. 0. -~~ } ____ Q_~±l\ ----- . 
,.-. PROBE NO. __ 1/Q§>I __ l_ __ _ 

• !J.'\ 
~ I fJ f I 

•' 
' .• 

VOST NO. --------
7

,
7

11" ___ _ 
FILTER I.O. _____ ~c~--
PROBE HEATER SET ___ ~~~ 
t·1ETER em< NO. _\/_l ______ _ 

I '\ _, ::L 
Yd ______ ~s~9-¥----------
sp ______ ~~J~---------

'·· 

--.:z. ____ ! 

------"' l -·-----; 
c.on<.htto'() '-1 · 

I• . . ; :'\ 

: r;\:_:~;~.-
s-to.,\ \1Y-Ae. !SS'b Diagram of sample l~cation 

. .. 

T!ME I ~~~~~~~~-~~~~---~~--------GAS-TEMPERAT~RES~-DEG~C------------------ :~~:~~-~~~-~~~~~~~ll~~~~ ~;~~---
ITiinutes l/min I ss ball I 1 r-::2 3 4 5 6 1 iters ,.... · --------------- --------- __ :~~~~-~-~~~~~~- -~~~~~-~- =~~-~~~- -~:~~~-~~ ~~~~~:~~~ ~~=~~"==·-~~~- ------
---------~-~-- ---~_Q ___ --~~~~t __ __ i~----- ---~~--- -~~--- --~-~---- --~-~---- -~~~~~~--~~?- -~-- ------
_____ l9 ~-l__ ---~~-- --~1?_?___ __l~---- ---~~--- _.:.?..___ __1~---- --~:!_____ -~1ff\iE__ -~·~.?:. __ C::__ -----

1 5 v- \ '7 0 ('-\ ~ I D l ~ l ~ 3 Y. I 3 L\ q l· 0 :3 I' 95 .2 (, -------- ------ ---~----- -------- ---------r-------- -------- ---------r--------- ----------- ------ ---- ------
;;D "'"' I 10 14 D . I D l ) I l q '3 £.{ I 3~ q 6 . t t f. 95 ) b 

------- ------ --------- -------- --------- --------r-------··r------------------- ----------- ------ ---- ------
---------------~---------~--------}· _________ !________ --------~---------~---------~-----------~------~---· ------
-!1~~-~-\ ------ --------- -------- --------- ________ l________ --------- -:;,~------ -~~-~;---r~~~ ----. --:--
---~~J[ ______ ] _________ ] ________ ---------- _______ ,_j_________ _ ________ [~ ________ [ ____ ~ _____________ ] ______ ------

CONDENSATE SAMPLES: 
\ 

SAMPLE I. 0. : co,.;; :::"''TS: ------------------------

L~t~L -l.\-\J.- 3 .. 

.. . .. 
: '·.: /; 

·i.. ·. 

: .').:'. 
'.· 

' (, ~ { . 
. ' . ::t! !i' 9;; . 

··;~~:.·~ };\\:~~. 

;·:·31:! . <JH 

'\ 



I. 
I 

PLANT _1-_m_l~--.----------
LOCATION ~ 

. OPERATOR=~~~ ~~YifL=== 
OATE ______ ~t7~-~~~-------
RUN #-------~t----------FlELO SLANK I.O.: TENRX 

· TENA)</CHRRCOf~L -==-===== · · I) 
LEAK CHECK SEFOREs_(). \ 11 ffi;;}thl~$ .~\ 5. 
LEAK CHECK AFTER;:_'J_,2:J._~!_J2dr~'L\...-~ ~ \,S 'i~ 
CARTRIDGE I. 0.: . . ... 

TENA~< . . ': ., · ---------------------- . \ TENAX/CHAR_________________ ' . ' ' · 

l..'OST FIELD , )HEET 
DATA SET #-~-=--

~ ; 

.,, .. 

Diagr-am of Sc.Jmpleo lc:::ation 

. ··,:. 
t 'i 0. ~ J ~,. 

STACI~ I.O. c.A t ou+l( I ''j. 
PROBE NO. --()S---------· ·----- ·; __ )J ___ ~ __ l ______ ·-----
VOST NO. . 
FILTER I -:r.c------fi_fi _____ . ·----- . 
PROBE HEATER-SET---~::. -Sd:::: ' . 
t·IETER SOl< NO. J/ ... 1 ________ ·----- ·. 
'td I I O<J :3 ;::1... 

Sp ======~=~~}~=========~~=::::: 
d. t ' . :i . '· ... ' CD'n \ lOY) • ~ . _;j' 2 \ ;' 

. · .. ·~ .. :'i~~·\:'i}·: 
s-h:A.'(\ t1tile 1(,3<6 · ... ·~·- · .. : . .-;.:Jl 

----------------------------r-------------:----GR;-:fi-iPERAf0RES~-oE:8-c------------------ ... -------------------------------

HME 

~ 
------- r · VOLUI1E GAS METERED COMMENTS: 

1 2 3 4 5 6 liters 

-------~----- --------- --~~~~=-- =~~-~" -~=~~-=- ~~:-~~~- . -~=~=~-~~ ~=~~~-~~ ~~~~~~~~=~b:±k: -~~s-1-~~~-l'-
........ t loS I ?S I-~ 1'3 19 34 3~ /0 I ;1{$ /.0 17 

minute-s 
SFtt·1PLI NG RATE 
1/min I ss ball 

--------. ------ ---~----- --------- --------- --------- -------- ---------r--------- ---------- ------- ------[-~~---

_____ !2 ~-l __ ---~~--- -~~:\ _____ Ll _______ l_:: _____ l~--- ---~-~----~~--I~~~::~---~~<: __ -~~--~-----
ts V'- \ 63 \3 l n t J.. t1:. 3 3 f 3 1 11 O.J.-:1- 1. o 11 :·1: • 

~~~~~- ~~!~~ ~~~~~~~ ~~L~~Sl~ ~~~~-=~~I~~~~~~~- ~~~~~.~~~~~~[~~~~~~ ~~~~~~~ =-~~~~ ~~~l~~:=~~ 

~~~±:~~~~~~J~~~~~~~J~~~~~~~J[~~~~~~~I~~~~~~~~][~~~~~~~I~~~~~~~~~t~~~~~~~ ~~~~~~~~~~-~~~~~-~~~~~~~~~~ 
CONDENSATE SAMPLES: 

'.· .. ,. 

, . ; t. , ~: ' . 
\,• 

~ i 

_;:; :; 
,, 

,·' i. ·:· 
.r ' '.•. 

SAMPLE I.O.: ________________ _ 

,· 

. 
Cm1t·1ENTS: ------------------------

LA~ \..-l\_- \].··~ .L\. 
:. 

·} . ' 

' ' . '~. 

·' 

·., .:~·· 

.i:~ ~·J .: . 
1·''"': 

~. ~. :.-,'· . : .. :·.\'.\ 
'. 

,.~ ,,_i ~ ': 

•' 1 4 
'l'' ' 

' ' '' 
· .... ' 

..., t .... 

'-'.· • a> • ~~-;,.J 

' -\ t'' • ' .... ,,;,_ ( "t. ·' 

'It 



PLANT _1-fJ~-l~~ ----------
LOCATION 
OPERATOR=jg~~ P9.~Y}i[=== 
DATE ______ gt~~-~Z~-------
RUN # _______ _!::; ___________ . 
FlELD BLANK I. D.: TENR>c: ________ _ 

TENAX/CHARCOAL _ ----- ·~ 
LEAK CHEC~~ BEFORE ::i_Q. \ 11frJ7\\\I\/\ 6 :;l v; 
LEAK CHECK AFTER_2.Q.J~~5~~:i~(.!J' .!t:1:_ 1): .. 
CARTRIDGE I. D.: , . \ ' . 

TENA)< · · .... · \ 

· TENAX/CHAR================= . . . .; ' · 

VOST FIELD [ ~EET 
DATA SET # _c3~-

r, 

l 

'.:: 
· .. 

Diagram of sample location 

t9J 
' ' ;' <:· '~( • 1 tl 1, f 

STACf~ I. D. cAl ou+ le r . ·,, :): ( 
--0-----··----·------- .. " 

PROBE NO. __ _v __ ?J:. __ \ -----·------ ~· ~ .. 
VOST NO. . 
FILTER r-:o-:------f¥1. ------------ ;·· 
PROBE HEATER-SET ___ \~~=====::: 1 

• 

t·1ETER BOX NO._\/_! ______________ :: I! 
'(d ______ L!_Q9_:3_~--- ·----------- { . I, B .-.7 .,.....,_ t· I 

P ------~.:.:..v _____ ·----------- t · I 
.rl't' II · · .. ~ CO'nu.. \ lO'() . ·. \ ·'. · .~.,:.r1 ~ ·~, · 

----.• -.-.. ~.' ·,.()~·'?! ~t·~~-.. ·~~ I 

lzl 
.... ·. ·"' ·. ,_,, __ , . ..~ .. _ .. 

• ; ~ . '1 -' .~ . . ·~ ~ . • . 

s-k'-'<"~ TtY-<~~ ··-- og · · ~ · ,:..,··· ··.··' 
.. --------------------------r----------------8Fi5-TEMPERRf0RES~-iJE8-c------------------ ------------------1-----------

TrME I SAt-IPLING RATE t ~ - - [ VOLUt1E GAS METERED COMMENTS: : 
minutes l/min ss ball 1 2 3 4 5 6 1 i ters .' · 

------- ------ ~--------- __ :~~~=-- -~~~~~-~- -~~~~~-~- ~~~-~~~- -~~~~~-~~ ~~~~~-~~~ ~~~~~~~~=~~=~==~~~~-:----~-
______ §_ ~-~-- ___ ']~-- --~~_?._ __ --~-\ _______ J~---- --~:\. ___ ---~~--- __ :-~---- ~Q.:_~?-~- --~!>_==-~ _] __ J _____ _ 

10 lA. \ 't.G \6/ ID tt lq ::::z4 l ;;.3 ___;_ ,.~:l ~ ------- ------ --------- --------- --------- --------- ________ f _________ --------- ----------- ------ _____ , ____ __ 
15 v-- \ 7 r;; '\' 0 I I 0 I '3 l ct;, d. 1--1.. :2 -> ·:" I 1 l t 0 1. 0 :l b ----;;- -:-~-- ---:::,--- -\-:3-1~-- ---~~---- --7~---- ~\C(___ --;:=5---t--::;~---- ':3~-:-;-~-- -;~--.;: I,--·----

------- ------ --------- -------- --------- --- ____ j __ ··------· _________ [_________ ----------- __ :!f.__ -----·· -----
__ ,_ ____ _,_ ______ J _________ J ________ t---------r----, ____ l________ --------- --------- ----------- ------i ----j ----

~~~~J~~~~~~I~~~~=~r~=~~~f=~=~l-~~~~~~t~~~~~~~ ~~~~~~~~~k;~~~~~~ ~~~~~f=~-~~~~ =~~~~=:_ 
CONDENSATE SAMPLES: 

\ 

SAMPLE I.O.: Cot-1t·1ENTS: ------------------------

Li\NL- ~ -:V ... 5 

: '. 1' 

i•. 

, I 

. . 'I 
.1' .: • .' •:. 

t .. ' 

' . 
,· r ··; . , ~ 

, ;;;:·.{( ;·:\··r:: i:. 
'.• ',\ ~··'' t\ 

.•• ;., ir •• 1n~<l1 

:,\_~ .' : ~;/~~;:' 



PLANT _1-m_L~--.---------
LOCATION___ ---------
OPERATOR_Js~~ ~~Y}fl __ _ 
DATE ______ gt7J_~~~-------RUN # ~ 

FIELO-~[~R~-~~5:~-f~R~~==-------

.... 

. TENAX/CHRRCOAh · \ 
LEAK CHECK BEFORE_~Q..!.l ~I~+ti.A;Qei) :l \ .' 
LEAK CHECK AFT~R_:SQ·_\~1_\j£~P:iili~-G, d-D,l' 
CARTRIDGE I. 0.. :.· · I •. 

TENAl< 
TENAX/cHi~j;c:::::::::::::::: 

' ., 

I 
i 

.' 

'. 

.. \ '· 

1...105T F I ELO I ;HEET 
DATA SET # d. ___ ...._ 

j· 

' . ~· 'l 

'··'' 

Diagram of sample loc:ation 

. 'j i ·' ,; ,t . 
. . . ;.:~·. ,:J; '· 

sTAc•~ z. o. cA 1. ·ou+ lc I.··. ''j; --0----------· ·------ .. · 
PROBE NO. __ .V_._§>I--1----··----·--, 
~~EiE~0 i :o:::~::-fit1-:::~~::::: . ·. 
PROBE HEATER SET T--~-"------- ' . 
t·1ETER 80:< NO. df--------·------- · ... 
~d _____ J..!,Qa-~~-------··------ r P -------~l:.L~Lc..: ________________ f 

. r\' t ' ~ • ,-:,' • • ,· • '., .'r,• 
C..O'rJ~\ lO\') ;· ·. ':.' 1 c\1\:.i;fj, 

. - .: · · ·,. ),;'j•:;'::'·:~1A. 
s-t-C\"\ T1Y11e /gL{?. · · ·.:· ,.:···~:.• 

----------------------------------G~S-T~MPERAfDRES~-oEG-c------------------

COMMENTS: ·:. T£~1E 
minutes 

SAt·1PLING RATE 
1/min I ss ball 1 

PROBE 

·----·"---· VOLUME GAS METERED 
2 

TENm< 1 
3 

TENAX 2 

---------+---------

4 I 5 I 6 ll i ters 7 /\ ( 
GAS OUT . METER IN ~1ETER OUTf INITIAL:_Q_~_u __ ·-.. ,_ 

______ ?_ ~-~-- --~~_(2__ __t~~--- __ jj_____ _ __ L~----
--------r---------r---------[----------r~ll __ 
__ j_6 ___ --~2_ ___ -~~--- __ .::::____ -~·!~J-~---~----

, ~~=~--~~~= ~~~?~~ =~~~~- =f~~~~~ ~~l\~~~~j~~~~~~~~~~~~~~~~= ~~1-~~ ~~~ i~~=== 
~'-. 1------- ------ --------- -------- --------- --------!--------· ------------------- ~------- ------ -----1------

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

-~----- ------ --------- --------- --------- -------- -------- _________ l_________ -~~~-~!=z_~------~------~------
-A;i~J[------J---------~--------r---------r--~-----Jl~------- ---------t~~-----[-~~~~-~--1-~~~~-----··------

. ---~-- ------ _________ J_ _______ ---------- ________ l ________ --------- --------- ------------------~-----------
CONDENSATE SAMPLES: 

SAt-1PLE I.D.: ________________ _ 
COt-1t·1EN TS: ------------------------ ., ~. 

•. i 
. >~ .' -,' :~· . .' . 

.L/\~L- 1\-\l:- 6C: ... . . i 

-: "'. I ,: !,'• 
' .. ' j ' •. '. ;" ~ I ,' : 

::·"~(f.:'(', ;!·.·~ .. ~-, ~;f 

'· 

I, 

'-...... 



!.· 
'' .. VOST FIELD SHEET. ;· . _ .. . ·: ;:·j ;~~Yd.· 

, . . . : < . II . . /J~,\? . 
. i.·:.: STACI~ I.D.JJ11Acl:_.1~~ · :~r·~!~···:·~·;: 

. . PROBE UO. _ _HA -- ------· •; 
DATA SET #...f.:.......:__ 

. . PLFliH ,_ 11 f\' L . 
LOCATION~=-;:;:;:------------
OPERATOR::ftifM~~~~= . \0 

J ., ' VOST NO -- --------- .. I·: 
. : ' · ·: FILTER i -5--r~K--------- :::--·.-onTE _____ ~L~~~L~lz ______ _ 

· RUII # f ,~,_~ . • . - \li ... _.,__J_ _________ _ 
., 
:. 
.;·· · .· : > : .. PROBE HEArER-sET::filli: _____ -:·; 

' ,·. · yi1ETER BOX NO. rr=-----------· 

·. 

FlELD BLAIIK I. D.: TENAX 
TENA~</CHRRCO~\---------- . ' 

LEFIK CHECK BEFO~!E -~~.J t ~~T.ffi~§ ;) \ . 5 11 

. LHlK CHECK AFTER_"SQ.·l~~L~!L 15 ll 
' CARTRIDGE I. D.: · 

TENA~< 

TE~A~</CHRR~:::::::::::::::: 

{"' 

·' 

' 1. ' 

.. 
Diagram of sample loc~tion . - . ... ....... ~ 

. ·. d \. <::J:J~ :;:- - ---------- : 
. Bp-----~~-~~ ,;;:=----------- -- - . _______ ..... ~_....:::; ___________ ... - ---J. 

T 0-V\ ~ 1\ J1 f\ L , ..... u -, \ ·~:}~i:J.{!:;iN:iiil~· i;;;~.t ?,;i 
!I-- _ <>'. :J ~ . :: r~~:·· ;·; :JJ.•:i-it:;~;, ':J, ,~>:'{ .. 

(-1. J-r· .... --·· ... ,, ... " . ·'i"-'·' ;: .. , ,-:\;· ', 
. v\C\.'\\ \\!'rto. ~o~:J~ ..... -.;.'.:,J~·~· ~..;.~~· ...... ~. ·if. ' 

i\'1'\,. ..;._---- ·,·,' f."·.l· ·· •. ~l~.·~'ft~ 

T!t·1E I SAMPLING RATE 
minutes 1/min I ss ball 

~------------:------GAS-TEMPERAJUREs;-BE8-c-----------------~ ------------------: ----------.?. ·r:; · ~JOLUt·1E GAS METERED COMME: iTS: .. :,·~ 

PRbBE TEN~~< 1. l TEI'l~X 2 GA5
4

0UT ~IET~R IN t·1ETE~ OUT ~~i~~~L: ~(. ~S' -~':\:.R .. ) _::,;!~f;i 
N r . ---------- c , _____ \ ___ ~--------- --------- -------- --------- --------- -.--------I~~--- -~Q[~~ --~--· 

5 , ...... 15 35' -. /) . ..-." ,-,- .·;{ .....,."'7 r. : • ' 

I ~ --~-.::____ _J~~---- __ _::~-------::-~-~- .Q.'l'__;~~ --~~~--- -~--- -----, 
\(J \A,5 .'3-s I~ t~ -------
\S ""-,5 'dS. 

------- ---------
~5" ____ L~~~~~~t~~]1:~~~~-~~~~~~t~~~~~~~t~~~~~~~ ~~~~~~~~~ ~:~~~-~-

-------------------1-:------ ---~----1-________ t _________ ------------------ ------l-----
'""'""' . ,, ;;20 ------- ""-',8 

'"' ..... 

~ 

_________ i _________ ----------+---------t-------- ------+----,-:-:- -----___________________ l _______ _j_ ________ l _________ ~------ -~~~----~~~-~---------------

-~-----~------~---------

CONDENSATE SAI·1PLES: \. .' / 
I I ' 

SAI1PLE I. 0. :----------------- Cm1t1ENTS: ------------------------
,· ' ~;.): . :;;::. .~· 

'.: _)·i' ~· ' ;[,~ ·.t\ LV\l')L-\\-~)-V- ··\ AvcA.\t . 
! l: 

I 

·, .. 

·.·;· . ,• ., 

• •. ·~ ... I \ 

:: .~.:: .. i;;: ·v) ··;·\\'.·:·;· 
' ·r •.. ~~, .. ~if,~~~ .. ~ •. i 

·:-· :. ~~ :tl·,·· ~ :; 'ir::y· 
.:: t·> •t~~,~.' f.( '··if.H:1.f.'.' 

. 1~·;.:.f'\ .':. ;, '' :' ·.~·-,(~.':'• 
·. ·~ 1 •• •• -.. ·, 1 .. •n-:··) 
·:· .,~·;1,/ .-/•;~:,r,~ 

\ • 
1 

;; .. ~ lj \ ~ 1 .I ~· { 
0 

• tiT 
1 · • • •· · ;. · • · 1 ~. ~tr,:. l 

t;, ,I I .,·, •i). •j 
.· ,' ·: ::.' . ' ~~',:;· 

' 

"' 



I ,. 

·::··~- .. 
·.:!_:~~ • ~ . . ~,-" :· .·>. ·T_-·. 
_·} PLANT -~~j~_\_.:___________ ·, . · ... 

1 
• i' 

'1_i LOCATION_~ B_"t__ -------- , · ' 
. OP[RATOR __ ~m~S:~~'L.\__ : .,. ' 

DATE a · , <- b . · . · :· . '·. ----~h::f- ~--------- . ·.: . " ( 
·' RUt I # f~~b;.. :J_ . · · ., ·' i .:· 

FlELD-BLANK r:o:-:-i'ENRX-- , . t· 
TEN.A)</CHARCOAL --------- , 

1 
1: 

L[nl~ CHECK' BEFORE.::<_~·l ,; 4-~Mf}:£::i':L \5 ) 
'· LUtK CHECK AFTER_:5Q..:~=~_M~j ts, 

CARTRIDGE I. 0.: \. . ·.: . 
TENAX ·~ 

TENm<ICHRR::::::::::::::::: 

'I '.·. I-_._-. 
r· ... 

·-i<~ 

I 

'.lOST F I ELC SHEET 
OATf1 SET #_~_,_.~_ 

·i. 

~ . 

'i.l . 
. .;·: 

!"_: . 
. ,• 

i-, 
,•. 

... 
.. : 

.: 
'~.:. 
· .. ~.· 

J 1: 

' ' ., I 

'. ~ 

. ';. 

' .. :.:·?·• .'. STACK I·. D. J.\.v£\:.i.J 
.:·.\. PP08E NO. ___ _NA __ _ 

. : :·. . VOST NO. 
, i : , . ; : ~-~-· FILTER I :-o:-::~K==· 

·: , -~·· .. ··._'> PR~BE HEATER SE~.J1 
,:~ HEfER BOX NO. __ ~_l 

,, : Yd _____ l.:_~~~----
8 ~-·.0~ 
P-------~--------

To.V\~ 1\ AAL l~tt~L ·'.}{:: 
Diagram of sampl~ location . S{c\~~ 1\~T\\:-. Q/Cfu . ,, .. r 

_.;.:..-:;:i~ 
,' tt ,:I~ 

I~ .• r)4•_,.;•11,0f r 
:.)~ .. ~ '. : .. ~~)~· ., 
-----~-~-1. 

---------- i 

l' . ' ,; ·""~ . ' --\: • ~·-,:~,' 
·'. -~ jl;''·. + '.<~' 
~ (,'\/t .. :),~·,lj 
·•.:·:.~: ·:~L~, ·l~·~i~"!r 

:.:t ,, :· ) 'I' t,: ''.:.~t ',~' ~ 
I , . f 'f!, .. 'I k: 
: \v Hl · .. :J ... li' ' ~ ·,'; .. ,,. .. ' -~ .. \,t 

•. __ .. ------------------------- -----------~-----GAS-TEMPERAT0RE5~-5EG-c------------------ -;. 
·JMMENTS: ,·>~ 

'-,,"""-~ 

~"' 

T[ME I SAMPLING RATE 
minutes 1/min I ss ball 

5 , ....... ,5 61 
lCJ 1 \A,s 3'7 ---------

'"", 5 I __ §_] ___ _ 
-::...-r 
"-' ' 

.CONDENSATE SAMPLES: 

' . ~ '· .... 
\;' ) . . . \ ~ ~ ' ; : : '; <:~ 

------- F ~JOLUt1E GAS t·1ETEREO 
1 2 · 3 4 5 6 · 1 i ters r· .- · · 

__ TI~~~~~=~~~~;~~~t~~~~~~ ~~~~= =~~?i~~-~~~E~ i~~~~it~~~~~ 1..,G· --
.}_ 

I 
/\D ' ·._;;L 

-------.. 
,, 0 L 

--------~~----t __ l~ ____ jl __ L~----i--~~---r~ __ C2~i ____ l~r~--J-~~~~-~-
-----------------------------r-------- --------- _________ l~~~~~:L _______________ __ 

---------~------------------t---------l _________ [ _________ l ________ ] __ ~--~----
__________ L _____ j ________ L ______ ~-~----- -~~~?_9.. ___ :~~---- .L~~-~---

;J 

'f• 

~ <iS0.£:1£ \ .:'";, .·. ·JJ 
.. ~ ·.)_;1 ,~: ·, .. f (.··. :'·/ 

SAt·1PLE I. 0. :----------------- Cmir·1ENTS: ------------------------
' ' . ·.r 

LV\NL- \\-L\J -V- ··.2 
• •• , • L '. 

\'·: 
, ... ' 

"' 
~ ''· ~ {·. ' ···:'. 

t." 

I I 
?.· ;:~, ·_:~~ 

; 
.' .·., 

AvcA.\t 
. ''. ;··:;,·,<: :. 

: .' ~~ ~,~ . '' .; 

,, 
·.t , 

'·' ,i 
i 
!' 

. '· . . ~ 

... 
t 
~: '. ,.,, :: .. ::. j ·.;· .1: 

:~::: :i. ;::r: ::iy~t:; 
: i- -; ~: ,·-~- ,. _7! ~r. :1 ( ~ ~-),.;; 

; : r\ '! , ::.;; :;. : f . i :\.'\! 
. I ·' 'I ,~, •• ,·.1''. \ :<! 

~' ·~· ,\·\ 1.\ t• f~:) ;;~ 
' !,;\ , · ~ , 00: • ~'-;· ', 1 ·.1, j:, 1) 1i'1; 

:-:~ .·~· . .': ·~· .. ;~.~~~·· 



-,~· 

. 
.. 1" ,. " 

·~;I I:'. 
. ~ ::' ... ·: .. \·."· ..:: 
:::_. PLANT ~~sllJ~_l.:: ___________ ·.· i' 
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j ' , ..... ....., .. ····· .~· ·:-··:·,1':~::'\•\{f ~ ·'"•'';"' 
Diagram of samplE:< location S{a..x- \ \1'1\1\<?. 0: L C'- '':' '··t. r:· · ·' :', ··: r' 
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--------r-------.---------I------.--~-~-~----

., 
'; 

' ' ,I •• 
: .. 

I '.f , 

· ... , .. 
( ·', 

---------
________ l _________ l________ _ _______ L _______ _ 

CONDENSATE SAMPLES: \ . 
SAI1PLE I. D.:----------------- Cot-1t1ENTS: ------------------------

. I 
:.-. ·~. 

. '. •: 

: ' ... 
' .. ~ .• ': : . 

(::i:' i:. 
- ~ '"': \"' ~. 

I 
,, '· 

, . 
t· 

LV\Nl- \\-'-\) ~V- ···3 
. . . , ' ; I 

AvcA'\~ ' 
:.,!·'·,. . ,. 

l:: ..! 
''' 

~ . ': ' ' 

' ~·· i 

' 
·,. 

ro,q l 
----------· 

/,0 ,•,: l .. - :· ,.\ ... :·.(. 

• ' ' J ;~{:';~,..,. ;,;i 

· .. ; ::. ;:;,_~(f~;~;;·it~i . 
t' ·:·.':· t'S •. F ·'·-/. _. ''·: • ·t , . I '- , . ·, o\ 1,. ·• • ~ • ~, · .f \ "~ '-;, 

. bi·:(.;~:;.:;~; ·>;~. '~~·,;,:; 
• ;, ... .'!- {'·· ••• ~-~ ., • ··tl'·~~--
. ~ :. '·:'f(;; ·' '. ·~-t::·;;, 



' .'j 
··''. ' . 
l.:· PLANT --~l)j~_\_:.___________ : ;· 
•' LOCATION G t\:1. · 
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·CARTRIDGE I.D.: , · 
TEN A;< 

TENm<lcHAR================= 

t...10ST F I EL[ , SHEET. 
DATA SET #-~-~-

'. 

:~ :: 
' ', .. ; ·.· ~ ' ; :~ 
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. y.._;; - I <.::: :::>-:( ..J h 
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: VOST FIELD SHEET . '' . ; . .··i;i;::'~'. 
·.· PLflNT __ !::dlJ~_\_:. ___________ ..... 
·~: . .· .. ·,~· .. j\l. 
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LOS ALAMOS CAI 
LIQUID FEED FLOWRATE CALIBRATION 

Liquid W4-rB<IfiZ 7 S"F Data Recorded by ~ ,/ L.;._ __ 
F 1 owmeter Type---'f{_.;..;.lt-,€o._'l¥_1!1--""77-~_l-t._cPa_t-,_C __ _ 

(/ 

Pump 
Data Stroke Micromotion Chart Measured Quantities Calculated 
Point Setting Readout Reading a

1
o Vol Time Flowrate 

No. (%) _(lb/minl flb/min) mL) (sec) {lb/min) 

I 7D 2.0.3 2.0b (218 74-. o I 2.,/8 

~ 7o 2 .0.3 :2 ,ob /2 78 77. 2-f" 2.1::1 

3 /00 2._,7-r .2. .2. 3 I -s:r r- b2.':J"b 3.,2...o 

4- /00 z._q ~ 2. .2...3 /~08 bl..,/~ 3.2-1 

> 8~ 2.,6o 2. .3 2... /3oo b/-87 2.78 

~ es- 2.. ~B 2.,32. /31~ 62.91 '2.., 76 

7 7~ 2. .z.g .A,3D /#f 77,{;,o 2..4-f, 

8 7s;- '2..-2--8 :4,3u I '398 7S"",/b '2. .4-b 

9 Go 1-84- /. Sf, 124-B 84-,oC:, 1 .. 16 
/0 bo I --82- /-8~ /Z3s- 83./8 / .. 76 

II If<) I .4o J,# ;otro 93. S""{; (. 'f 7 

/2 f-s I,. ~I (.# 81(:, 8o.oCf /. <f8 
(3 3o o,c; r;- 0. q 7 e4o /(3,87 (;).CiS 

14 3o 0.9 4- o.q7 9CfB /3 ~ 17 0.98 
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~~ I'> 0.44 o,4s 83o 2..61-88 o. '!2_ 
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LOS ALAM)S CAI 

Liquid Feed Flowrate Calibration 

11/25/86 

1 1 1 6 

9 1 1 1 6 

TIGRAPH 200 STATUS I 
~~~~~;~~~~~-;,-~--~~-~--~~-7--~~-7--;~-~--;~-7--;1-
--------------+-----+-----+-----+-----+-----+---~-
LC SETPCINT % : 0 : 0 : 0 : 0 0 : 4 
--------------+-----+-----+-----+-----·-----+---~-

:~~~~=~-~=~==~~--~~-~--~~-~--~~-!--~~-~--~~-~--~1-
CHART MODULE : PlA : P2A : P3A : P4A : PSA : P6 
--------------+-----+-----+-----+-----+-----+--- -
SCALE HI END :7.50 ilOO. :100. :145. i145. i145 

--------------+-----+-----·-----+-----+-----+--- -
SCALE LC END :0.00 :0.00 :00.0 :oo.o :0.00 :0.0 
--------------+-----+-----+-----+-----+-----+--- -
SCALE UNITS ii.JASTE:LVL-1 :LVL-2iPT-01 :PT-02iPT- 3 
--------------+-----+-----·-----+-----+-----+--- -
LC PASS FILTER: CUT i CUT i CUT : CUT : CUT i CU 
--------------+-----+-----+-----+-----+-----+--- -
CHART SPEED 4.5 
--------------+---------------------------------·-

~f~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~ 
TIME i 11-25>10:21 YEAR: '96 

--------------+--------------------------------- -
GRIDS ORDERED : BY CHANNEL LINE SYNC 60 HZ 
--------------+--------------------------------- -

PRINTER TEST COMPLETE. 
ABCDEFGH I JKLMNCPQRSTUVI.JXYZ/a b c d ~ f9 h; J k I'"" o P 'I~ stu w: 

!!!!!!lllllllllllllllllll////l///////11111111111 /, 
FUNCTIONS SAVED 



LIQUID FEED RATE STRIP CHART 

Designations on the following strip chart are as follows: 

Trace 

A 

B 

c 

D 

E 

F 

Designator 

WASTE 

LVL-1 

LVL-2 

PT-01 

PT-02 

PT-03 

Identification 

Waste Feed (0-7.5 lbm/min) 

Level in Feed Tank #1 (%) 

Level in Feed Tank #2 (%) 

Feed Tank #1 Pump Discharge 
Pressure (0-145 psi) 

Feed Tank #2 Pump Discharge 
Pressure (0-145 psi) 

Liquid Burner Feed Pressure 
(0-145 psi) 

Please note that date and time are printed periodically on 
the left hand side of the chart. In addition, trace 
designators are printed in sequence (A-F) on the left hand 
side of the chart. When each designator is printed, the 
appropriate chart scale for that input is also printed 
(i.e.- A=WASTE, 0-7.5 lbm/min; B=LVL-1, 0-100%; D=PT-01, 0-
145 psi; etc.). The scale for any trace continues for four 
(4) vertical divisions, until the next trace designator and 
scale are printed. 

To correctly determine the value for a particular trace at 
any given point on the chart you must refer back to the 
scale printed for that trace when the trace designator is 
printed (once every 24 vertical divisions). Traces ARE NOT 
attenuated to correspond to different scales. Attempts to 
determine values for a given trace other than with reference 
to its appropriate scale will result in erroneous readings! 

Please note also that beginning with 9/05/86 chart speed was 
changed from 18 inchesjhr to 9 inchesjhr to conserve chart 
paper. 
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RCRA TRIAL BURN SOLID MATRIX 

FEED PREPARATION PROCEDURE 

Following is a step-by-step procedure for preparation of solid 
matrix feed material for the RCRA trial burn in the Los Alamos 
Controlled Air Incinerator. It is emphasized that steps 5 and 6 
must be performed using full face ~espirators equipped with 
activated carbon canisters. 

1. Open the top lid on a box containing a 5 gal polyethylene jug. 
Unscrew the wide mouth cap and place on top of jug. Label the 
side of the box with an ID number. 

2. Place the boxjjugjcap on the digital balance and record the 
weight in lbs. Record the weight and punch the TR (tare) button 
on the balance. 

3. Add the specified weight (15.28 lbs) of Pel-E-Cel (pelletized 
ground corn cobs) to the jug using a scoop and large polyethylene 
funnel supported on the ring stand. Record the actual weight of 
Pel-E-cel added to the jug. Punch the TR button on the balance. 
Note: For this operation, a dust mask· must be viorn. 

4. Add the specified amount of water (1.53 lbs) to the jug 
through a separate funnel. Record the actual weight of water 
added to the jug. 

5. Transfer a drum of carbon tetrachloride (CC14 ) into the liquid 
feed room with the forklift, placing it on the scale and in the 
right hemispherical opening in the drum ventilation hood. Verify 
that both ventilation blowers are on. Make sure the drum pump, 
transfer line and valve, and intermediate carboy assembly are 
ready for liquid transfer from the drum. FROM THIS POINT ON, A 
FULL FACE RESPIRATOR WITH ACTIVATED CARBON CANISTER MUST BE WORN. 
Remove the bung from the drum and insert the drum pump shaft into 
the bunghole until the end of the shaft rests on the bottom of 
the drum. Wrap a rag around the open area between the shaft and 
the bung to minimize release of vapors. Begin transfer of cc14 
by pressing the air trigger on the drum pump. Release the 
trigger before the intermediate 5 gallon polyethylene carboy is 
full. Place a boxjjug which has previously been loaded with Pel
E-Cel and water on the balance. Punch the TR button on the 
scale. Begin gravity transfer of cc1 4 from the intermediate 
carboy into the jug through the drain valve on the bottom of-the 
carboy until the desired weight (11.10 lbs) has been reached. 
Record the actual weight o~ cc1 4 transferred and punch the TR 
button on the balance. 

6. For addition of trichloroethylene (TCE) into the solid feed 
matrix, follow the exact procedure as outlined in step 5 above. 
The desired amount of TCE is 5.55 lbs. Record the actual weight 

, of TCE added. Punch the TR button on the balance and record ;~~ ·-_
tctal weight of the solid matrix package. The desired tcta: 
weight is 37.0 lbs. Replace cap on. pol}"ethylene jug. .,;-;,. -""'~-·~;~-~ 

.'~~: .. ~~·::~} ~. .: .... ~> .... ::.,( 
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RCRA TRIAL BURN SOLID FEED 

B/~/3~ Box+Jug+Cap Pel-e-Cel Water CC14 TCE Total Gross 
~B~ox~N~o~·~----~(l~b~s~'~--r---~<l~b=s~,)--~--~(l~b=s~)~~~(l~b~s~)~~(~l~b~sL-)~~w~t~·~r~l~bs~:)~ 

I ---;: I 7 l I ~· I 3 7. \( (1 ~o-~8 . b _ 1"T I 

-
J 37.0L 

-
--

7 ~- lf:>.{""f, -
-------r------------r----------~----~~-------t-----~------------

~~ lbr60 -- :57~0 b 
------------r---------~--~~~+-------r-------+---

~ /6.J'L- ,..-- s(:>.C,o 

/() 

(( 

((_ 

(~;76 -

,:· ···-· 

i 

. .... .. - ~-. :;.. 



RCRA TRIAL BURN SOLID FEED (_ eel'{ -IF-I J yd Dt'VV~-.::t-
. t e/'8 f!-~ s;<~/B-6 

Box No. 
Box+Jug+Cap Pel-e-Cel Water cc14 TCE Total Gross 

(lbs) (lbs) (lbs) (lbs) (lbs) Wt. { lbs) 
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- RCRA TRIAL BURN SOLID FEED 

Box+Jug+Cap Pel-e-Cel Water cc14 TCE Total Gross 

1 
Box No. (lbs) (lbs) (lbs) Jlbs) (lbs) Wt. flbs) 
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RCRA TRIA~ BURN SOLID FEED . . B(t-1//)b 
. J/l<tjsG I 

Box+Jug+Cap Pel-e-Cel Water cc1 4 TCE Total Gross 
flbs) (lbs) flbs) nbs) flbs) · Wt. (lbs) 
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TO 

Los Alamos National Laboratory 
Los Alamos. New Mexico 87545 

Lee c. Borduin, HSE 7, 

memorandum 
E517 DATE: November 26, 1986 

FROM Larry R. Field, HSE~;f?ntracting MAIL STOP/TELEPHONE: K484/4086 

~ 7-SYMBOL HSE-9/86-555 

SUBJECT 
Quality Assurance of Burn Test Analyses Performed By CEP (Santa Fe). 

The results obtained from the Quality Control Samples submitted to CEP 
are given below. In addition a summary of analytical events is 
included at the end of this memorandum. 

Chloride Analyses: 

Sample Number Analytical Result 
Units (ppm) 

QC Result % Recovery 

---------------------------------------------------------------------00.96767 83. 81. 98. 
00.96764 7 . 6.4 91. 
00.96765 3.6 3.2 113. 
00.96766 14.5 12.9 112. 
00.96768 27. 25.9 104. 
00.96769 13. 12.9 100. 

The average percent recovery for the chloride containing QC spiked 
samples was 103 % . 

Inorganic Analyses (Na, Fe, & Al): 

Sample Number Analytical Result 
Units (mg/L) 

QC Result % Recovery 

---------------------------------------------------------------------86.12484(Fe) 
86.12485(Fe) 
86.12485(Al) 

0.12 
0.1 
0.5 

0.099 
0.08 
0.45 

121. 
125. 
111. 

The average percent recovery for the Inorganic (Fe & Al) containing QC 
spiked samples was 119 % • Sodium (Na) was not in the QC sample. 
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Analyses of Liquid Mixture Feed: 

Sample Number Analytical Result 
Units ( % ) 

QC Result % Recovery 

---------------------------------------------------------------------00.96591(CC1 4 ) 40. 46. 87. 

The average percent recovery for the Liquid Feed Mixture containing QC 
spiked sample was 87 % . 

Analises of Volatile organics in Soils: 

Sample Number Analytical Result QC Result % Recovery 
Units (ug/kg) 

---------------------------------------------------------------------First Set 

00.96773(TCE) 7.8 
00.96773(CC1 4 ) 0.1 

00.96774(TCE) 0.05 
00.96774(CC1 4 ) 0.1 

Second Set 

00.96584(TCE) NO 
00.96584(CC1 4 ) NO 

00.96585(TCE) NO 
00.96585(CC1 4 ) NO 

20510. 
20. 

38494. 
38. 

32.0 
24.3 

24.8 
32.7 

0.03 
o.s 
0.00 
0.2 

0.0 
0.0 

0.0 
0.0 

The average percent recovery for the First Set of Volatile Organics in 
Soil containing QC spiked samples was 0.1 % . 

The average percent recovery for the Second Set of Volatile Organics in 
Soil containing QC spiked samples was 0.0 % . 

NO is not detected. 
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Analyses of Volatile Organics in Water: 

Sample Number Analytical Result 
Units (ug/L) 

QC Result % Recovery 

---------------------------------------------------------------------First Set 

00.96775(TCE) 8050. 20280. 39. 
00.96775(CC1 4 ) 44. 20. 220. 

00.96776(TCE) 44000. 60840. 72. 
00.96776(CC1 4 ) 69. 60. 115. 

Second Set 

00.96589(TCE) 34. 32. 106. 
00.96589(CC1 4 ) 25. 40. 63. 

00.96590(TCE) 47. 32. 146. 
00.96590(CC1 4 ) 21. 40. 53. 

The average percent recovery for the First Set of Volatile Organics in 
Water containing QC spiked samples was 56. % for TCE and 167 % for cc1 4 

The average percent recovery for the Second Set of Volatile Organics in 
Water containing QC spiked samples was 126. % for TCE and 58 % for cc1 4 

Vest Cartridge Analyses: 

Sample Number Analytical Result 
Units (ng) 

QC Result % Recovery 

---------------------------------------------------------------------First Set 

00.96770(TCE) 1150. 20280. 6. 
00.96770(CC1 4 ) 8. 20. 40. 

00.96771(TCE) 499. 10140. 5. 
00.96771(CC1 4 ) 6. 10. 60. 

00.96772(TCE) NR 40560. 
00.96772(CC1 4 ) NR 40. 
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Second Set 

00.96586(TCE) 240. 280. 86. 
00.96586(CC1 4 ) 2900. 4800. 60. 

00.96787(TCE) 4800. 4500. 106. 
00.96787(CC1 4 ) 330. 220. 150. 

00.96588(TCE) 2100. 1100. 190. 
00.96588(CC1 4 ) 1440. 800. 180. 

The average percent recovery for the First Set of Vost Cartridges 
containing QC spiked samples was 5.5 % for TCE and 50 % for cc1 4 . 

The average percent recovery for the Second Set of Vost Cartridges 
containing QC spiked samples was 127. % for TCE and 130 % for cc1 4 . 

NR is not reported. 

Suamary of Analytical Events: 

Approximately 10 % of the analyses performed for this study were 
evaluated by the insertion of Quality Control Samples. The results 
obtained from the analyses of these samples are listed above. 

Good analytical recoveries were achieved from the determinations 
of Chloride and the atomic species (Fe, Al, and Na) in spiked QC 
samples. However, such was not the case for the organic analyses of 
TCE and cc1 4 in various matrices i.e., air, water, and soil. 

Inspection of the analytical data obtained from, and auditing of 
the analytical procedures used by, the contract analytical laboratory 
(CEP of Santa Fe) pointed out two distinct flaws. One was in the 
spiking of the QC samples themselves and the other was in the 
analytical technique used by CEP to analyze the liquid feed mixtures. 

1.) The problem with the spiked QC samples was that the TCE 
was spiked at a 1000 fold excess of what it should be. The 
behavior of large amounts of these volatile organic materials 
on sorption media such as soils and Tenax is unknown and may 
account for the low recoveries observed for the first set of 
analyses. Thus, it was decided to resubmit additional QC 
samples to CEP for analyses, that contained organic materials 
spiked at levels more-in-line with what was found in the 
majority of the other samples. The recoveries on second set 
were better for the vost cartridges, but were erratic for the 
water samples. 
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2. )The improper analytical technique used by CEP for the 
analyses of the Liquid Feed mixtures was GC-ECD. The reason 
for this being improper is that calibration curves for the 
ECD are extremely non-linear at the high levels found in the 
samples we submitted. GC-FID on the other hand is the 
appropriate analytical technique for these analyses. Thus, 
it was decided to resubmit for analyses, all of the samples 
previouslS analazed by GC-ECD along with new QC samples. The 
results o taine for the QC samples for the old vs new method 
are found in tabular form in this memorandum as First Set • 
old method(GC-ECD) and Second Set • new method(GC-FID). The 
average recoveries for these are listed at the bottom of each 
table. 

It should be noted here that the poor recoveries observed for the 
soil samples, may result from dramatic differences in altitude between 
the sampling site and analytical laboratory. Further, the soil used to 
make these QC samples is not truly representative of the ash samples 
for which they were intended, so the low recoveries may not be an 
indication of the reliability of data obtained from the ash samples. 
Then again, it may. 

cy: Peggy Gautier, QA/QC. 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID cas. 
No. No. Number 

00.96591 46%CT 56235 
86.12412 LA-1-V-1-CCL4 56235 
86.12413 LA-1-V-1-TCE 79016 
,.- 1.2414 LA-1-V-1-L.M.F. 56235 

79016 
CL 
SOLIDS,DIS 

86.12415 LA-1-V-2-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12416 LA-1-V-3-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12417 LA-2-V-1-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12418 LA-2-V-2-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

86.12419 LA-2-V-3-L.M.F. 56235 
79016 
CL 
SOLIDS,DIS 

Date: I z.... 1 I I ~t 

/ ,."1;- ..,...:oved, Contracting 

Analytical Report 

Date: 12101186 

Sample Sheet i 5425 

Analysis Analytical Uncertainty 
Type Result Units +I-

CC14 40 % 4 
CC14 100 % 5 
TCE 97 % 5 
CC14 32 % 2 
TCE 16 % 1 
Chloride 1 MG/L .5 
Disolved Solids 12350 MG/L 1235 
CC14 43 % 2 
TCE 21 % 1 
Chloride 8 MG/L .5 
Disolved Solids 5460 MG/L 546 
CC14 40 % 2 
TCE 20 % 1 
Chloride 3 MG/L .5 
Disolved Solids 2630 MG/L 263 
CC14 30 % 3 
TCE 16 % 1 
Chloride 5 MG/L .5 
Disolved Solids 6600 MG/L 660 
CC14 41 % 2 
TCE 20 % 1 
Chloride 3 MG/L .5 
Disolved Solids 5010 MG/L 501. 
CC14 46 % 3 
TCE 18 % 1 
Chloride 4 MG/L .5 
Disolved Solids 10550 MG/L 1055 

Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 I Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID cas. 
No. No. Number 

86.12400 LA-1-V-1-S.D.L. 56235 
79016 
CL 
PH 

2401 LA-1-V-2-S.D.L. 56235 
79016 
CL 
PH 

86.12402 LA-1-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12403 LA-2-V-1-S.D.L. 56235 
79016 
CL 
PH 

86.12404 LA-2-V-2-S.D.L. 56235 
79016 
CL 
PH 

86.12405 LA-2-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12406 LA-3-V-1-S.D.L. 56235 
79016 
CL 
PH 

86.12407 LA-3-V-2-S.O.L. 56235 
79016 
CL 
PH 

~408 LA-3-V-3-S.D.L. 56235 
79016 
CL 
PH 

86.12409 LA-4-V-1-S.D.L. 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet # 5424 

Analytical uncertainty 
Result units +/-

< .12 UG/L .1 
.14 UG/L .1 
14,000.000 MG/L 700.000 

10.300 PH UNITS 0.200 
< .12 UG/L .1 
< .12 UG/L .1 

18,000.000 MG/L 900.000 
2.900 PH UNITS 0.200 

< .12 UG/L .1 
.21 UG/L .1 
26,000.000 MG/L 1,300.000 

2.400 PH UNITS 0.200 
< .12 UG/L .1 
< .12 UG/L .1 

13,000.000 MG/L 650.000 
2. 200 PH UNITS 0.200 

< .12 UG/L .1 
.57 UG/L .1 
25,000.000 MG/L 1,250.000 

1.800 PH UNITS 0.200 
< .12 UG/L .1 

.18 UG/L .1 
28,000.000 MG/L 1,400.000 

1.600 PH UNITS 0.200 
< .12 UG/L .1 

.43 UG/L .1 
20,000.000 MG/L 1,000.000 

1.000 PH UNITS 0.200 
.14 UG/L .1 
.64 UG/L .1 
9,000.000 MG/L 450.000 

3.500 PH UNITS 0.200 
< .12 UG/L .1 

.59 UG/L .1 
19,000.000 MG/L 950.000 

4.100 PH UNITS 0.200 
< .12 UG/L .1 

.43 UG/L .1 



CL Chloride 12,000.000 MG/L 600.000 
PH pH 2.000 PH UNITS 0.200 

86.12410 LA-4-V-2-S.D.L. 56235 CC14 < .12 UG/L .1 
79016 TCE .57 UG/L .1 
CL Chloride 18,000.000 MG/L 900.000 
PH pH 207.000 PH UNITS 0.200 

'2411 LA-4-V-3-S.D.L. 56235 CC14 < .12 UG/L .1 
79016 TCE .35 UG/L .1 
CL Chloride 22,000.000 MG/L 550.000 
PH pH 1.900 PH UNITS 0.200 

~~ :/'?7~ Date: ;z._ I 1 I Jt 
Approved, C tracting 

,- / r _1 

Date: i'Z- I 1 I J( 

Approved, Quaiity Control 



John vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96767 80.8 ppn CL 
86.10186 LA-1-V-1-c.s. CL 
86.10187 LA-2-V-1-c.S. CL 
86.10188 LA-2-v-3-c.s. CL 

'0189 LA-3-V-1-c.S. CL 
)190 LA-3-v-2-c.s. CL 

1.. ... 0191 LA-4-V-123-c.s • CL 

Approved, Contracting 

Analytical Report 

Date: 12101/86 

Sample Sheet # 5423 

Analysis Analytical uncertainty 
Type Result Units +I-

Chloride 83.000 MG/L 1.000 
Chloride 1,050.000 MG/L 1.000 
Chloride 1,050.000 MG/L 1.000 
Chloride 1,375.000 MG/L 1.000 
Chloride 950.000 MG/L 1.000 
Chloride 1,300.000 MG/L 1.000 
Chloride 1,350.000 MG/L 1.000 

Date: ;L 1 1 1 :Si 

Approved, Quality Control 



John vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96584 24ug/gCT,32 TCE 56235 
79016 

00.96585 33ug/gCT,25 TCE 56235 
79016 

96589 32ug/L CT,40TCE 56235 
79016 

~ . .16590 32ug/L CT,40TCE 56235 
79016 

00.96773 20ng/gCT20510TC 56235 
79016 

00.96774 38ng/gCT38494TE 56235 
79016 

00.96775 20ng/mlCT20280T 56235 
79016 

00.96776 60ng;DaCT60840T 56235 
79016 

86.10192 LA-1-V-1-F.O.F. 56235 
79016 
CL 

86.10193 LA-2-M5-1-ALGL 56235 
79016 
CL 

86.10194 LA-l-M5-1-ALGL 56235 
79016 
CL 

86.10195 LA-3,4-V-123PEL 56235 
79016 
CL 

86.10196 LA-3-V-3-I .A. 56235 
79016 
CL 
PH 

0197 LA-4-M5-123-I.A 56235 
79016 
CL 
PH 

86.10198 LA-1-V-1-HEPA 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet i 5422 

Analytical Uncertaint~ 
Result Units +/-

< 5 UG/L 2 
< 5 UG/L 2 
< 5 UG/L 2 
< 5 UG/L 2 

25 UG/L 3 
34 UG/L 4 
21 UG/L 3 
47 UG/L 5 
.1 UG/KG .1 
7.8 UG/KG 1 
.1 UG/KG .1 
.OS UG/KG .1 
44 UG/L 4 
8050 UG/L 805 
69 UG/L 7 
44000 UG/L 4400 

< 1 MG/L 1 
< 1 MG/L 1 
< 1.000 MG/L 1.000 

27 UG/KG 3 
1 UG/KG 1 

38.000 UG/G 2.000 
510 UG/KG 51 
628 UG/KG 63 

54.000 UG/G 2.000 
82 UG/KG 8 
70 UG/KG 7 
2,610.000 UG/G 130.000 

168 UG/KG 16 
150 UG/KG 15 

8,750.000 UG/G 435.000 
9.900 PH UNITS 0.200 

2000 UG/KG 200 
600 UG/KG 60 
26,700.000 UG/G 1,335.000 

8.900 PH UNITS 0.200 
38 UG/KG 4 

< 1 UG/KG 1 



CL Chloride 9.000 UGIG 1.000 
PH pH 8.300 PH UNITS 0.200 

86.10199 IA-4-V-3-HEPA4 56235 CC14 150 UG/KG 15 
79016 TCE 10 UG/KG 1 
CL Chloride 87,700.000 UGIG 4,335.000 
PH pH 5.900 PH UNITS 0.200 

~--/~~ Date: /Z-1 I I rt Date: /2 I. I • / 
~-~7" .' $ ---·-·.;..:.!·.~~-·-----------
Approved, Contracting Approved, QUality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 / Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID cas. 
No. No. Number 

86.10161 LANL-1-M5-1 AL 
FE 
NA 

86.10162 LANL-1-M5-2 AL 
FE 
NA 

1.. .0163 LANL-1-MS-3 AL 
FE 
NA 

86.10164 LANL-2-M5-1 AL 
NA 

86.10165 LANL-2-MS-2 AL 
FE 
NA 

86.10166 LANL-2-M5-3 AL 
FE 
NA 

86.10167 LANL-3-M5-1 AL 
FE 
NA 

86.10168 LANL-3-M5-2 AL 
FE 
NA 

86.10169 LANL-3-MS-3 AL 
FE 
NA 

86.10170 LANL-4-M5-1 AL 
FE 
NA 

86.10171 LANL-4-M5-2 AL 
FE 
NA 

'172 LANL-4-M5-3 AL 
FE 
NA 

86.10173 BLANK AL 
FE 
NA 

Analytical Report 

Date: 12/01/86 

Sample Sheet # 5421 

Analysis Analytical Uncertainty 
Type Result Units +/-

Al 5.300 MG/L 0.100 
Fe 3.200 MG/L 0.100 
Na 2.500 MG/L 0.100 
Al 6. 700 MG/L 0.100 
Fe 5.000 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 5. 700 MG/L 0.100 
Fe 2.500 MG/L 0.100 
Na 2.100 MG/L 0.100 
Al 2.300 MG/L 0.100 
Na 2.100 MG/L 0.100 
Al 3.500 MG/L 0.100 
Fe 7.600 MG/L 0.100 
Na 2.000 MG/L 0.100 
Al 3.600 MG/L 0.100 
Fe 22.200 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.400 MG/L 0.100 
Fe 26.200 MG/L 0.100 
Na 2.200 MG/L 0.100 
Al 3. 700 MG/L 0.100 
Fe 31.100 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.100 MG/L 0.100 
Fe 51.200 MG/L 0.100 
Na 2.300 MG/L 0.100 
Al 4.100 MG/L 0.100 
Fe 18.400 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 3.300 MG/L 0.100 
Fe 29.300 MG/L 0.100 
Na 2.400 MG/L 0.100 
Al 5.400 MG/L 0.100 
Fe 65.600 MG/L 0.100 
Na 2.200 MG/L 0.100 
Al 8.100 MG/L 0.100 
Fe 0.600 MG/L 0.100 
Na 1. 700 MG/L 0.100 



• 86.12484 Fe• 0. 099 mg/L AL Al < 0.100 MG/L 0.100 
FE Fe 0.120 MG/L 0.100 
NA Na 6.900 MG/L 0.100 

86.12485 Fe•.08Al•.45mgL AL A1 0.500 MG/L 0.100 
FE Fe 0.100 MG/L 0.100 
NA Na 0.100 MG/L 0.100 

-~ A
7 

\.\ Date: ;z... 1 I 1 Yc( 
/- .... <7~'--= _.-> "' 

Approved, Contracting 
,, - } - -

Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96586 4800ngCT,280TCE 56235 
79016 

00.96587 220ngCT,4500TCE 56235 
79016 

16588 800ngCT,1100TCE 56235 
79016 

I, __ .J6770 20ngCT,20280TCE 56235 
79016 

00.96771 10ngCT,10140TCE 56235 
79016 

00.96772 40ngCT,40560TCE 56235 
79016 

86.12449 1-V-1-T,TC 56235 
79016 

86.12450 1-V-2-T,TC 56235 
79016 

86.12451 1-V-3-T,TC 56235 
79016 

86.12452 1-V-4-T,TC 56235 
79016 

86.12453 1-V-5-T,TC 56235 
79016 

86.12454 1-V-6-T,TC 56235 
79016 

86.12455 1-V-(1-6)-T,TC 56235 
79016 

86.12456 2-V-1-T,TC 56235 
79016 

86.12457 2-V-2-T,TC 56235 
79016 

P"' 1.2458 2-V-3-T,TC 56235 
79016 

~459 2-V-4-T,TC 56235 
79016 

86.12460 2-V-5-T,TC 56235 
79016 

86.12461 2-V-6-T,TC 56235 
79016 

Analytical Report 

Analysis 
Type 

CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 
CC14 
TCE 

Date: 12/01/86 

Sample Sheet # 5379 

Analytical Uncertainty 
Result units +/-

2900 NG 299 
240 NG 24 
330 NG 33 
4800 NG 488 
1440 NG 144 
2100 NG 210 
8 NG 1 
1150 NG 115 
5.6 NG 1 
499 NG so 

(}~. KAf" NG 
NG 

> 188 J NG 19 
/) .•. :+ q..-...... ~ ~ NG 

6780 NG 678 
161 NG 16 
5110 NG 511 

< 10 NG 1 
> 5760 ) NG 576 

j).._f q""""'' NG 
> 5410 NG 541 

p.J C(v,,..,/. .) NG 
5410 NG 541 
140 NG 14 

< 10 NG 1 
3 NG 1 
63 NG 6 

< 10 NG 1 
!)~I q"._j,) NG 

(Jt-~1<·~-' NG 
NG 

< 10 NG 1 
1190 NG 119 
164 NG 16 
4580 NG 458 
115 NG 12 
5660 NG 566 
110 NG 12 



• 86.12462 2-V-(1-6)-T,TC 56235 CC14 8 NG 1 
79016 TCE < 10 NG 1 

86.12463 3-V-1-T,TC 56235 CC14 2170 NG 217 
79016 TCE 231 NG 23 

~~.12464 3-V-2-T,TC 56235 CC14 2230 NG 223 
79016 TCE 235 NG 23 

2465 3-V-3-T,TC 56235 CC14 5660 NG 566 
79016 TCE 1240 NG 124 

86.12466 3-V-4-T,TC 56235 CC14 4440 NG 444 
79016 TCE 543 NG 54 

86.12467 3-V-5-T,TC 56235 CC14 258 NG 26 
79016 TCE 6 NG 1 

86.12468 3-V-6-T,TC 56235 CC14 2993 NG 300 
79016 TCE 8 NG 1 

86.12469 3-V-(1-6)-T,TC 56235 CC14 < 10 NG 1 
79016 TCE < 10 NG 1 

86.12470 4-V-1-T,TC 56235 CC14 5600 NG 560 
79016 TCE 52 NG 5 

86.12471 4-V-2-T,TC 56235 CC14 590 NG 59 
79016 TCE < 10 NG 1 

86.12472 4-V-3-T,TC 56235 CC14 2600 NG 260 
79016 TCE 36 NG 4 

86.12473 4-V-4-T,TC 56235 CC14 5200 NG 520 
79016 TCE 210 NG 21 

86.12474 4-V-5-T,TC 56235 CC14 6200 NG 620 
79016 TCE 162 NG 16 

86.12475 4-V-6-T,TC 56235 CC14 4900 NG 490 
79016 TCE 116 NG 12 

86.12476 4-V-(1-6)-T,TC 56235 CC14 < 10 NG 1 
79016 TCE < 10 NG 1 

86.12477 (1-4)-V-1-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 502 NG so 

2478 (1-4)-V-2-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 605 NG 61 

b .... J.2479 (1-4)-V-3-T,TCA 56235 CC14 < 10 NG 1 
79016 TCE 614 NG 61 

86.12480 (1-4)-V-4-T,TCA 56235 CC14 615 NG 62 
79016 TCE < 10 NG 1 

86.12481 (1-4)-V-5-T,TCA 56235 CC14 
f;fl"' ,t,.J 

NG 
79016 TCE NG 

86.12482 (1-4)-V-6-T,TCA 56235 CC14 730 NG 73 
79016 TCE < 10 NG 1 

86.12483 (1-4)V-ALL-T,TC 56235 CC14 < 10 NG 1 
79016 TCE < 10 NG 1 

7 
~ Date: I'll f If( Date: 1 t. 1 ' 1 __ c_ 

Approved, Contracting Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 1 Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: ----> Burn Test 

Sample Other ID Cas. 
No. No. NUmber 

00.96764 6.4 ppn CL 
00.96765 3.2 ppn CL 
00.96766 12.9 ppn CL 
A~.l2433 LA-1-V-A.C. (F) 56235 

79016 
CL 
PH 

86.12434 LA-12V123-AC(U) 56235 
79016 
CL 
PH 

86.12435 LA-3-V-3-AC.(U) 56235 
79016 
CL 
PH 

86.12436 LA-4-V-123-AC(U 56235 
79016 
CL 
PH 

86.12437 LA-1-V-1-M.W. 56235 
79016 
CL 

86.12438 LA-1-V-2-M.W. 56235 
79016 
CL 

86.12439 LA-1-V-3-M.W. 56235 
79016 
CL 

86.12440 LA-2-V-1-M.W. 56235 
79016 
CL 

2441 LA-2-V-2-M.W. 56235 
79016 
CL 

86.12442 LA-2-V-3-M.W. 56235 
79016 
CL 

86.12443 LA-3-V-1-M.W. 56235 

Analytical Report 

Analysis 
Type 

Chloride 
Chloride 
Chloride 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
pH 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 
TCE 
Chloride 
CC14 

Date: 12/01/86 

Sample Sheet # 5378 

Analytical Uncertaint~ 
Result units +I-

7.000 MG/L 1.000 
3.600 MG/L 1.000 

14.500 MG/L 1.000 
990 UG/KG 99 

< 1 UG/KG 1 
2,300.000 UG/G 1.000 

9.900 PH UNITS 0.200 
< 1 UG/KG 1 

35 UG/KG 4 
9,780.000 UG/G 1.000 

5.700 PH UNITS 0.200 
1100 UG/KG 110 
58 UG/KG 6 
30,100.000 UG/G 1.000 

6.000 PH UNITS 0.200 
620 UG/KG 62 
110 UG/KG 11 
12,550.000 UG/G 1.000 

4.900 PH UNITS 0.200 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 
< .12 UG/L .1 

3.000 MG/L 1.000 
< .1 UG/L .1 



79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.00C 

86.12444 LA-3-V-2-M.W. 56235 CC14 < .1 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

12445 LA-3-V-3-M.W. 56235 CC14 < .1 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

8o.12446 LA-4-V-1-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE .13 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12447 LA-4-V-2-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE .13 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

86.12448 LA-4-V-3-M.W. 56235 CC14 .2 UG/L .1 
79016 TCE < .12 UG/L .1 
CL Chloride 3.000 MG/L 1.000 

-----~ :;;:// - /::::;{ Date· lz_ 1 r 1 Yr Date: 1 z_ I 1 1 J-'/ 
~ -v-;/' ;e:---z. . ____ ,...;;-r __ ~a..~-"-----------------

~APprov;J, Contracting Approved, Quality Control 



John Vavruska 
MS - E 517 
Tel. (505)-667-7391 

From: Larry R. Field 
HSE-9 I Contracting 
MS - K484 
Tel. (505)-667-5889 

Source of Samples: --> Burn Test 

Sample Other ID Cas. 
No. No. Number 

00.96768 25.9 ppm CL 
00.96769 12.9 ppm CL 
86.12420 PA1234M5123IMPB CL 
86.12421 IA-1-M5-1-IMP CL 

12422 IA-1-M5-2-IMP CL 
'2423 IA-1-MS-3-IMP CL 
.2424 IA-2-MS-1-IMP CL 

8o.12425 IA-2-M5-2-IMP CL 
86.12426 IA-2-M5-3-IMP CL 
86.12427 IA-3-MS-1-IMP CL 
86.12428 IA-3-MS-2-IMP CL 
86.12429 IA-3-MS-3-IMP CL 
86.12430 IA-4-MS-1-IMP CL 
86.12431 IA-4-MS-2-IMP CL 
86.12432 IA-4-MS-3-IMP CL 

.A/ £--y:: Date: /z. I I I h" 
Approved, Contracting 

Analytical Report 

Date: 12101186 

Sample Sheet # 5377 

Analysis Analytical uncertaintj 
Type Result units +I-

Chloride 27.000 MG/L 1.00( 
Chloride 13.000 MG/L 1.00( 
Chloride < 1.000 MG/L 1.00( 
Chloride < 1.000 MG/L 1.00( 
Chloride < 1.000 MG/L 1.00( 
Chloride < 1.000 MG/L 1. 00( 
Chloride < 1.000 MG/L 1.00( 
Chloride 48.000 MG/L 1.00( 
Chloride 325.000 MG/L 1.00( 
Chloride 168. 000 MG/L 1. 00( 
Chloride 72.000 MG/L 1. 00( 
Chloride 148.000 MG/L 1. 00( 
Chloride 42.000 MG/L 1. 00( 
Chloride 220.000 MG/L 1.00( 
Chloride 270.000 MG/L 1.00( 

I I 

Approved, Quality Control 



REPORT OF ANALYSIS 

CEP# CLIENT# CCL4 TCE 

8611404-0lA 0.96589 PG 25.02 UG/L 33.94 UG/L . 
8611404-02A 0.96590 PG 21.20 UG/L 47.32 UG/L 

8611405-0lA 0.96584 PG NOT DETECTED NOT DETECTED 

8611405-02A 0.96585 PG NOT DETECTED NOT DETECTED 

8611406-0lA 0.96591 PG 39.9\ NOT DETECTED 'J( 



PAGE 1 
RECEIVED: 09/12/86 

REPORT Lot Altmpa Nttiontl Ltbt 
TO HAil Stga K 484 

Lo_LAl~m_a_a,NM 87~ 

ATTEN Ltrru Fitldt 

CEP, Inc. REPORT LAB I 86-09-249 
11/12/86 15:09:58 

PREPARED Cantrplt fpr £nyirpn.,nttl ~~ ~ 
BY Pqlluttonr Inc. ~·~ 

H25 Rotint St1"ttt __ 
St.n te Fe, N1 a?·o~ ,;;,.oh ATTEN· -- _M'J' - ~nTIFIED BY 

PKJNE U05) 98jZ-9841 CONTACTS -A~uiL~------
CLIENT LA NAT LAB SAMPLES _! 

COMPANY LpJ Altmot Nltiontl Labs TbtJI tlmpltJ will bt ditDOttd of in tbttl Wttkt from the 
FACILITY dttt of final rtpprt unlttl ptber trrenatmtntt ttl mtdt. 

WORK ID Wtttr QUilitu tnd Ora. 

TAKEN ---------------------------IRANSS ~&t~lf~----------------------
TYPE s.o~l~iwd~-------------------

P.O .• 
INVOICE undtt IIRttttt cpyer 

SAMPLE IDENTIFICATION 
Q1 LAML-1-Y-1-A.C. <E.) 
Qi LAHL-1ri-Y-1rir3-A.C. (U) 
~ LANL-3-Y-3-A.C. <U) 
Q! LANL-4-y-1,2,3-A.C. (U) 

CEP, Inc. TEST CODES and NAMES used on this report 
CL S Cblpridt 
CTET 1 Ctrbpn Ttfirtcblpt14t 

PHS ~DH~----------------JCE Itichlotattbyltnt 



PAGE 2 REPORT OF ANALYSIS LAB I 86-09-2 

SAMPLE IDENTIFICATION DATE COLLECTED TYPE OF ANALYSIS ug/gram 
LANL-l-V-1-A.C. CF.) 09/04/86 Chlorid• .tJ l {._, J5 2300{1' 

()b. I z_ yr> Carbon T•trachlorid• 990 ~· <ug/lcg) 
pH 

!J7Dti 
9. 92 · 1 <units) 

Trithloro•thvl•n• <1 J Cug/lrg) 

LANL-1,2-V-1,2,3-A.C. CU) 09/06/86 Chlortd• 9780.., 

%'b I p}l 71 
Carbon T•trachlorid• <1 >I <ug/lrg) 
pH ~- 73 .; <units> 
Trithloro•thvl•n• 3~ J <ug/lcg> 

LANL-3-V-3-A.C. CU) }5 09/06/86 ChlDY'ld• 30100"' 

?)('I~~ Carbon T•t!'achlorid• 1100 .; Cug/kg) 
pH 6. 02 v Cunits) 
Trichlo!'o•thvl•n• 58 / Cug/lcg> 

LANL-4-V-1,2,3-A.C. CU> 09/07/86 Chlo!'ld• 12550V 

<?' b . \ t-. 4 'JL Carbon T•trachlortd• 620 v Cug/kg) 
pH 4. 99 _, <units> 
Trichloro•thvl•n• 110 " Cug/lrg) 



PAGE 1 
RECEIVED: 09/12/86 

REPORT Lot Altmps Nttipntl Ltbt 
TO Mtil Stop K 484 

Lot Altmot, NM 87:i4~ 

ATTEN Ltrru Fields 

CEP~ Inc. REPORT LAB I 86-09-243 
11/1~/86 15:09:38 

PREPARED ~ntrqlt fqr Enylronmtntal 
BY __ Pgllutiqn1 Inc. 

~25 Rotint St~ ~---
kntt Ftc NM 87502 "fERTIFIED BY 

ATTEN ---------------------------PtllNE UOQ) 982=7841 CONTACTQ ~A~;~.ILIIL ___ _ 
CLIENT LA NAT LAB SAMPLES _i 

COMPANY Lot Alamos Nltiontl Ltbs Thttt ttmDltt will bt ditppttd qf in tbrtt wttkt frqm the 
FACILITY dttt pt final report unlttt gthtr •rranqtmtntt art mtdt. 

WORK ID Water Gutlitu tnd Orq, 

TAKEN ---------------------------TRANS Sat~lLfL---------------
TYPE Filttt 

P.O. * 
INVOICE undtr tlptrttt cqytr 

SAMPLE IDENTIFICATION 
Q1 LANL-1-Y-1-HEPA 
Qi LANL-4-V-3-HEPA<U) 

CEP, Inc. TEST CODES and NA~S used on this report 
CL S Cblptidt 
'JET l 'trbpn Tetrachloride PH 8 ~~.~pH..._ _______ _ 
ICE Trichlaroetbultn• 



PAGE 2 

5A11PLE IDENTIFICATI~ 
17

y 

~t·' 

DATE COLLECTED 
09/04/86 

LANL-4-V-3-HEPA<U> c\11 09/08/86 

¥~.\ 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
Chlorid• 
Carbon T•trachlorid• 
pH 
Trichloro•thvl•n• 

Chlorid• 
Carbon T•trachlortd• 
pH 
Trithloro•thvl•n• 

LAB I 86-09-: 

ua/aram 
9 v 

38 .,/ <ug/kg > 
8.31V <units> 
<1. lug/kg) 

87700/ 
150 .' <ug/kg > 

,.89o/ <units> 
10 v <ug/kg) 



PAGE I CEP. Inc. REPORT 
RECEIVED: 09/12/86 

REPORT Lot Alamos Nttipntl Ltbt 
TO Mtil Stgp K 484 

~_Al_tmos, NM 87~4:1 

ATTEN Ltrru Fitldt 

CLIENT LA NAT LAB SAMPLES _i 

11/12/86 15:09:18 
PREPARED kQntrplt fpr Enyirpnmtnttl 

BY Ppllutipnr Inc. 
~2~ Ratint Btr••t 
S.ntt Ftc NM B'Z:t02 

ATTEN 
PHJNE. 1}0~) 992-9841 

LAB I 86-09-242 

/U/~ 
~DBY 

CONTACT ~QA~ILL-------

COMPANY Lot Altmot Nttiontl Ltbt. Tbtlt tt•pltt will bt ditDRttd pf in thrtt Wtlkt frpm tbt 
FACILITY dttt pf fintl fiPQtt unJttt ptbtt ltttnatmtntt trt mtdt. 

WORK ID Wtttt Gutlity tnd Ora. 

TAKEN ---------------------------TRANS Sat~lLfL-----------------------
TYPE Sglid 

P.O. * 
INVOICE undtt tiPitttt coyer 

SAMPLE IDENTIFICATION CEP, Inc. TEST CODES and ~ vsed on this report 
Ql LAML-3-Y-3-I.A. CL 8 Cb lori.tlt 
Qi LANL-4-M5-1r2r3-I,A. CTET 1 Ctrbpn Tttrtcblptidt 

PH S .. aH.a----------
TCE Tricblprpttbultnt 



PAGE 2 REPORT OF ANALYSIS LAB # 86-09-2 

SAMPLE IDENTIFICATION DATE COLLECTED TYP£ OF ANALYSIS ug/gram 
LANL-3-V-3-1. A. o\~ l 09/06/86 Chlarid• 8750"' 

C(b ,\ C•rban T•tr•chlartd• 168"' Cug/kg> 
pH 9.9111 <units> 
Trichloro•thvl•n• 150 v' <ug/kg> 

LANL-4-M5-1,2,3-I.A. 1~ 09/07/86 Chlar:ld• 26700"' 
\o\ C•rbon T•tr•chlortd• 2000v <ug/kg> 

~b· pH 8. 92 v Cunits> 
Trichloro•thvl•n• 600V Cug/kg) 



PAGE 1 
RECEIVED: 09/12/86 

REPORT Lpt Altmpt Nltipntl Llbt 
TO Mtil StpD K 484 

LJa A_ltmo t, Nt1 87~4~ 

CEP, Inc. REPORT 
11/12/86 16:23:20 

PREPARED CRntrplt for Enyiropetnttl 
BY __ Pollutiqn, Inc. 

1!25 Rqaint Street 
kntt Ft. M1 .. 87502 

LAB I 86-09-241 

ATTEN Ltrru fitldt 
ATTEN ------------~-------------PHJNE aos, 782-9841 CONTACTQA a~IL ______ __ 

CLIENT LA HAT LAB SAMPLES _! 
COMPANY Lot Altmot Nttiontl Ltbt Tbttl a••pltt will bt ditpgttd qf in tbrtt wttkt frgm tbt 

FACILITY dt.l pf fintl fiRQtt unlttl qtbtt trrtnatmtnta art mtdt. 

WORK ID W1t1r Gutlitu tnd Ora. 

TAKEN ---------------------------TRANS Stlf 
TYPE Liquid 

P.O. * ----------------------------INVOICE yndtt IIRitttt coytr 

SAnPLE IDENTIFICATION 
Q1 L&NL-1-V-1-F.O.F. 
Qi LAHL-2-MQ-1-ALQL 
~ LANL-1-MS-1-&LQL 
Q! ~ANL-3,4-y-1,2,3-PEL 

CEP, Inc. TEST CODES and NAI£5 used on this report 
GL 1 Cb lqrid:t 
CTET 1 G•rbon J•trecblqridt 
TCE Trtchlqtattbultnt 

.. 



PAGE 2 REPORT OF ANALYSIS LAB # 86-09·24 

SAMPLE IDENTIFICATION [\·v DATE COLLECTED TYPE OF ANALYSIS mg/liter 
LANL-1-V-1-F. 0. F. o\ 09/04/86 Chlo'rid• <1 --

\__c\V' \ ") Carbon T•t'rachlorid• <1' 
Trichlaro•thvl•n• <1 ,~ 

.'\ 
LANL-2-M~-1-ALQL CO: \ 0

' 09/0~/86 ChlD'rid• 38' <ug/g'ram) 
~ \J Carbon Tet'rachlo'rid• 27' Cug/kg) 

\ l~'-\ Trichlo'roethvl•n• 1. 24 Cug/kg> 
\tJ 

LANL-1-M~-1-ALQL ~\· 09/04/96 ChlD'ride ~4. Cug/gram> 

\L~ Carbon T•trachlo'ride ~10' <ug/kg) 

~ T'richlo'roethvl•n• 628' Cug/kg) 
~· • 

LANL-3, 4-V-1, 2, 3-PEL ~ 09/06/86 Chlo'ride 2610""' Cug/grarn) 
Carbon Tetrachlo'ride 82' Cug/kg) 
T'richloroethvlene 70. <ug/kg) 



PAGE 1 CEP. Inc. HEPORT LAB I 86-09-246 
RECEIVED: 09/12/86 

REPORT Lot Alempt Netipnel Leba 
TO Mtil Stpp K 484 

Lu Aluuu~ _ _N1 87545 

ATTEN Lerru Fitldt 

CLIENT LA NAT LAB SAMPLES _.i, 

11/19/86 16:14:06 
P.REPARED Cpntrplt fpr EpvifRQIItntel. 

BY Pglluti·on, lnc. 
1925 .. Rot ine_Bb-_aat_ 

~,~--

Sent"• ~.,__ 'NI't _ 87:t02 CER<?fFIED BY 

ATTEN --------------------------PHONE (;JQ;U 982--9841 CONTACT ..,9Au.a.~IL ____ _ 

COMPANY Lot Alemqt Netignel Ltbt !beat tampltt .will b·t ditpattd 9f in tb'l'tt wttkt tram the 
FACILITY dtte pf finll ttPort unlttt .qtlttr ·•rrtnatmtntt Itt mtdt . 

.. CORRECTED REPORT" 
WORK ID wOt~a~•~n~iuc~•L-------------------

TAKEN ---------------------------TRANS aBatAlfL-----------------------
TYPE Liquid 

P.O .• ---------------------------INV. e 4~18~7~4DBL---------------------

~LE IDENTIFICATION CEP, Inc. TEST COIJES and MI'ES used on this report 
Q1 LeNL-1-Y-1-CCL4 
Qi LAHL-1-Y-1-TCE 

P CTET X Cqb:on Itt'l'adtlpridt 
P ICE X Iricblorptthultnt 



PAGE 2 

SAMPLE IDENTIFICATION DATE COLLECTED 
LANL-1-Y-1-CCL4 09/04/86 

LANL-1-V-1-TCE 09/04/86 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
X Ca~kan T•t~ac~lo?td• 

X T~ichlo1"o•thtl•n• 

l 
100 

97.0 

c:;v 

LAB I 86-09-246 



PAGE 1 CEP, Inc. . . . REPORT LAB I 86-09-247 
RECEIVED: 09/12/86 

REPORT Lot Altmot Nttiqnel Ltbt 
TO Mtil StqA K 484 

La. _ALima a, _ _NM 87545 

ATTEN Larru Fitldt 

CLIENT bA NAT LAB ~AMPLES ~ 

11/19/86 16:14:29 
PREPARED Cqntrqlt for Enyirqamtntal 

BY PAllutiop.c Inc. 
1925 RA'•int Str•.t 

~7~_,/~----

Santa Ftc Nit _az~ CERT f"F IED BY 

ATTEN ---------------------------PHONE (505) 9Si-914l CONTACT G~A~IuL ______ __ 

COMPANY Lqa Alamot Natiqnal Lab• Tbttt aamDltt will bt ditDQttd of in tbrtt Wtt~t frqm the 
FACILITY datt of fintl r•aqrt unlttt qtbtr trr•na•••ntt trt made. 

"CORRECTED REPCIRT" 
WORK ID Wattr Gutlitu • Ora. 

TAKEN ---------------------------TRANS ~Sst~l~f-----------------------
TYPE Liquid 

P.O .• ---------------------------INV. • 4~18~7~4~9~--------------------

SAMPLE IDENTIFICATION 
Q1 L&NL-1-Y-1-L.M.F. 
Qi LAML-1-Y-2-L.M.F. 
Qa LANL-i-Y-1-L.M.F. 
Qi LAML-2-Y-i-L.M.F. 
~ LbHL-1-Y-3-L.M.F. 
~ LAHL-2-Y-3-L.M.F. 

CEP, Inc. TEST CODES and NNIES used on this report 
CL 1 Cbloti111 
P CTET X Ct·tban Itttachlptidt 
P TCE X Tricblqratt~uitnt 
TQS 1 Tpttl Ditlolytd Splida 



PAGE 2 REPORT OF ANALYSIS LAB I Bb-0~-24 ~ 

SA"Plf IDENTIFICATION DATE C[lLECTED TYPE OF ANALYSIS mg/liter 
LANL-1-V-1-L.M.F. 09/04/86 Chloride 1 

X C•rbon Tetr•chloride 31.8 (';() 

X T?ic~lo~oethvl•n• 16.0 <X> 
Solid•, To-t•l Dis .. olved 123,0 

LANL-1-V-2-L.M.F. 09/04/86 Chlori.d• 8 
X Carbon T•t-rachloride' 43.0 <X> 
X Trichloroathv·l•n• 21.3 ('X) 
Solids, Tot•l Dinolvad ,460 

i...t\NL-12-V-1-L. M. F. 09/0~/86 Chloride , 
X C•rbon Tetr•chlortcte 30.0 (X) 

X Trichloro•thvlcrn• 16.0 ('X) 
Solida, Tot•l Di•solv•d 6600 

LANL-2-V-2-L.M.F. 09/0S/86 Chloricte 3 
X Carbon TatTachlaride 40.6 <X> 
X Trichloro•thvlene 20. 1 ('X) 
Solid•, T~al Diasolv•d ~10 

LANL-1-V-3-L.M.F. 09/04/86 Chla'rid• 3 
X Ca1'bon T•t1'•cltlo"Pide 40.4 (%) 

X T1' i c h lo1'oe·tltv len• 20.3 <X> 
Solids, Tot•l Dis .. olv•d 2630 

LANL-2-V-3-L.M.F. 09/0,/86 Chloride 4 
X Carbon Tatr•chlo1'ict• 46.4 (%) 

X Tric.hlo?oethvltme 18.2 <X> 
Solids, ·Total Diss-olv•d 10S'O 



-· '-' ''~'/,,J,,,,,- 1(111~,(11 t; I'Jt"VVIVIt;"<.ll.lJ(.J/~.Jl_)r-· OUT OF STATE 800/545-2188 

PAGE 1 
RECEIVED: 11/20/86 

REPORT Los Alamos National Labs 
TO Mail Stop K 484 

Los Alamos. NM 87545 

ATTEN ~arry Fields 

CEP, Inc. REPORT LAB # 86-11-409 
11/25/86 16:20:54 

PREPARED Controls for Enviranlt.?r.:::;..;te=-=-i __ ,#!_//·-BY Pollution. Int.:. 

ATTEN 

1925 Rosina Street 
Santa Fe. NM 67502 

PHONE (505) 982-9841 

CERTIFIED BY 

COIH ACTC =-~·"-=-! =L ___ _ 
CLIENT LA NAT LAB SAMPLES ~ 

COMPANY Los Alamos National Labs 
FACILITY 

WORK ID Organics 
TAKEN 
TRANS 

TYPE 
P. 0 tt 

INVOICE 

Vost Cartri_daes 

under separate cover 

SAMPLE IDENTIFICATION 
t)L o. 96~87 T 
y_!_ 0. 96587 TC 
02 0.96588 T 
02 0. 96598 TC 
03. Q __ .:l_6586_....:..T ______ _ 
'·' 0.96586 TC 

These samples will be d1s~osed ~f 1n three uee~s fro-~ the 
date of final report unle1s other arranga~ents are r.3de_. __ __ 

CEP 1 Inc. TEST CODES and NAMES used on this report 
CTET 1 Carbon Tetrachloride 
TCE Trichlgroethy~ 



--·-· ,.,, t>IJ>\'t ;:,l•:c:;,tttL,tf-t•.Nt•wMt•><tl<tfl/~·J(J;' 

PAGE 2 
f'~~~r· ,. r ,, '·l' t L I CAl" ION 
• '"'.' .~ 1. ~ UJt.d l r · . .::.;__.;:.~~ 
v 'io::-87 T 

0. 96586 T 

DATE COLLECTED 
not specified 

not specified 

not specified 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
Carbon Tetrachlor1Je 
Trichloroeth~lene 

Carbon Tetrachloride 
Trichloroeth~lene 

Carbon Te~rachlori1e 
Trichloroethylene 
Carbon T@trachloride 
Trichloroeth~lene 

Carbon Tetrachloride 
Trichloroeth~lene 

Carbon Tetrachloride 
Trichloroethylene 

OUTOFSTA'TE 800/545-21 BB 

L t-B # 86-11-4'j:.J 

ua/1iter 

~ 

330 :J .... 

4800 l..f~· ~ '• 

330 
4800 

1440 '1t <>0 

2100 · · · r.~o 
1440 
2100 

2900 -lf&oo 
240 28-CJ 

2900 
240 

f~~ 
:J_;-/-

1 

( u , ~ ,., 
7 ·;' f : 



--- I •l I R I I • \ tl : I ~ ' I j, l\ilt 'II I f ~ 'I ,( I; ) OUT OF STATE 800/545-21 BB 

PAGE 1 
RECEIVED: 09/11/86 

Ltbt REPORT 
TO 

ATTEN Larru Fitldt 

CEP, Inc. REPORT LAB I 86-09-238 
11/03/86 01:00:52 

PREPARED Cpntrolt fpr Envirpnmtntal 
BY Ppllutign, Inc. 

192~ Rosina Strttt 
Santa ft, NM 87502 CERTIFIED BY 

ATTEN ~~--~~~---------------PHONE (505) 982-9841 CONTACT ~GA~IuL ______ _ 
CLIENT LA NAT LAB SAMPLES ~ 

COMPANY bRt Altmpt Nttiontl Ltbt Thtlt tlmDltt will bt ditRQttd pf in thttt Wltkt frpm tht 
FACILITY datt pf fipal r•RRrt unl••• pth•r •rrana•m•nt• trt madt. 

* Dtttctpr auwncbtd unablt tp dttwrmipt. 
WORK ID Dra•nict ~·~*BRt~R~k~I~D~iun~tubui~PwlglwD~'~·---------------------------------------

TAKEN ~~------------------------TRANS il1f 
TYPE Cbtrcptl IttDI 

P.O .• --~-------------INVOICE undtt IIDitttl cpy 

SAMPLE IDENTIFICATION 
QJ.. I-Y-1-I 
Q2 I-Y-1-IC 
~ 1-Y-i-T 
Q! 1-Y-i-TC 
~ I-Y-3-T 
26. 1-Y-3-TC 
QZ I-Y-4-I 
Qli I-Y-4-IC 
~ 1-y-;t-T 
12 1-Y-5-TC 
ll I-Y-6-I 
12 I-Y-6-IC 
~ I-Y-<1-6>-T Eitld Blapk 
1! I-Y-<1-6>-IC Field Bltpk 
U 1-Y-<1-6>-CQN 
12 a-y-1-1 
11. 2-Y-1-IC 
lli 2-Y-2-I 
~ 2-Y-2-IC 
a2. a-v-3-I 
5.1 2-y-3-TC 

CEP, Inc. TEST CODES and NAMES used on this report 
CTET 1 carbpn Tttracblpr&dt 
ICE Tricblprowthulwnw 
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PAQE 3 REPORT OF ANALYSIS 

~LE IDENTIFICATION E COLLECTED TYPE OF ANALYSIS 
I-Y-1-T 

I-Y-1-TC 

I-Y-2-T 

I-Y-2-TC 

I-Y-3-T 

I-Y-3-TC 

1-Y-4-T 

1-Y-4-TC 

1-Y-~-T 

' 

1-V-~-TC / 

I-V-6-T 

I-V-6-TC 

I-Y-(1-6)-T Fi•ld Blank 

049/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

09/04/86 

CarDon fetrachlortde 
Trtchloro•thul•n• 

Carbon Tetrachlorid• 
Trichloro•thul•n• 

Carbon Tetrachloride 
Trtchloro•thvl•n• 

Carbon T•trachlortd• 
Trichloro•thvl•n• 

Carbon Tetrachlorid• 
Trichloro•thul•n• 

Carbon T•trachlorid• 
Trichloro•thvl•n• 

Carbon T•trachlorid• 
Trichloro•thvl•n• 

Carbon T•trachlorid• 
Trichloro•thvl•n• 

Carbon T•trachlorid• 
Trichloro•thvl•n• 

Carbon T•trachlorid• 
Trichloro•thvl•n• 

Carbon T•trachlorid• 
Trtchloro•thvl•n• 

Carbon T•trachlortd• 
Trtchloro•thvl•n• 

Carbon T•trachlorid• 
Trtchloro•thvl•n• 

OUT OF STATE 800/545-2188 

LAB I 86-09-238 

G;' 'r,~~ ~ ng 
>188 

7' /L 
* ' . 

>188 

* 
6780 

161 

6780 
161 

i~1. 1Q 
<10.0 

c~._lO 
<10.0 

>~760 

* 
>~760 

* 
>5410 

* 
>~410 

* 
~410 

140 

** 
** 

<10.0 
2. ~ 



- - l',,lt -j; I' () 11 I,' OUT OF STATE 800/545-2188 

PAGE 4 REPORT OF ANALYSIS LAB I 86-09-238 

SAMPL' IDENTIFICATION DATE COLLECTED TYPE OF ANALYgiS nq 
I-V-C1-6>-TC Ft•ld Bl•nk 09/04/86 C•~bon T•t~•chlo~td• <10.0 

T~tchlo~o•thul•n• 2. 5 

1-V-<1-6>-tON 
l 

09/04/86 Ca~bon T•t~achlo~td• 14.80 Cug/ltt•~> 

T~ichlo~o•thul•n• 0.26 <ug/lite~> 

2-V-1-T 09/05/86 Ca~bon Tet~achlo~td• 63.0 

'? 
T~tchlo~o•thvl•n• <10.0 

2-V-1-TC 09/05/86 Ca~bon T•t~achlo~td• 63.0 
T~tchlo~oethvl•n• <10.0 

2-V-2-T 09/05/86 Ca~~on Tet~achlo~td• * I, • 
T~tchlo~oethvl•n• * 

2-V-2-TC 09/05/86 Ca~bon Tet~achlo~tde * 
T~tchlo~oethvl•n• * 

2-V-3-T 09/05/86 Ca~boft Tet~achlo~tde ** 
T~tchlo~o•thvlen• ** 

2-V-3-TC 09/05/86 Ca~bon Tet~achlo~td• 4.0 
T~tchlo~oethvlene (10.0 

2-V-4-T 09/05/86 Ca~bon Tet~achlo~tde 1190 
T~ichlo~oethul•n• 164 

2-V-4-TC 09/05/86 Ca~bon Tet~achlo~tde 1190 
T~tchlo~o•t~vl•n• 164 

2-V-5-T · 09/05/86 Ca~bon T•t~achlo~td• 4580 
T~tchlo~oethvl•n• 115 

2-V-5-TC. 09/05/86 Ca~bon Tet~achlo~t~• 4580 
T~ichlo~oethvl•n• 115 

2-V-6-T · 09/05/86 Ca~bon Tet~achlo~tde 5660 
T~ichlo~oethvl•n• 110 

2-V-6-TC 09/05/86 C•~bon T•t~achlo~tde 5660 



--- 11[,1}"' Jl. Jl'ftll 

PAQE 5 

SAifLE IDENTIFICATION ft. TE Cw.ECTED 
- -- --2-V-6-TC <Can't) 

2-V-C1-6)-T Field Blank 0:5/86 
\ . . ... 
, . f • .1 t. D . 

, r-.f I_ • :. 

2-V-<1-6>-TC Field Blank .;. 0:5/86 

2-V-<1-6>-CON 

3-V-1-T 

) 

3-V-1-TC I 

3-V-2-T 

3-V-2-TC 1 

3-V-3-T, 
,-·\ 

/ : ~i • 

3-V-3-TC-' 

3-V-4-T 

/ 3-V-4-TC 

3-V-,-T 

3-V-,-TC 

," 

./ 

0:5/86 

06/86 
~ f ~ ., 
. ' 

06/86 

06/86 
1,1 

06/86 

i 06/86 

06/86 

06/86 

06/86 

06/86 

06/86 

I It •\\ IVIt '"II I I ~ l 'l Jl I; ) 

REPI:IT (f ANALYSIS 

TYPE OF ANALYSIS 
T~ichlo~oethulene 

Ca~bon Tet~achlo~ide 
T~ichlo~oethulene 

Ca~bon Tet~achlo~ide 
T~ichlo~oethulene 

Carbon Tetrachloride 
T~ichlo~oethulene 

Carbon Tet~achloride 
Trichloroethulene 

Carbon Tetrachloride 
Trichloroethulene 

Ca~bon Tetrachloride 
T~ichlo~oethulene 

Ca~bon Tetrachloride 
T~ichlo~oethulene 

Carbon Tet~achlo~ide 
T~ichloroethulen• 

Ca~bon T•t~achlortd• 
T~tchloroethulen• 

Carbon T•t~achlorid• 
Trtchloro•thulene 

Ca~bon Tetrachlorid• 
T~ichlo~o•thvl•n• 

Carbon Tetrachlo~tde 
Trichloro•thulene 

Carbon Tetrachloride 
Trichloroethvlene 

OUT OF STATE 800/545-21 BB 

LAB I 86-09-238 

nL 
110 

8.0 
<10.0 

8.0 
<10.0 

7. 7'8 <ug/liter> 
0. 19 Cug/liter) 

2170 
231 

2170 
231 

2230 Cng/UteT' > 
23:5 Cng/lit•~~ 

, •• c.. • 1,' 

2230 
23:5 

:5660 
1240 

,660 
1240 

4440 
,43 

4440 
:543 

2:58 
6.0 

2,8 
6.0 



--PAQE 6 

~LE IDENTIFICATION 
3-Y-6-T 

3-Y-6-TC / '· 
~ i • 

- 1 r • 1 11 I'..JI! • ·~ ( r 1 Jl J.' 

E COLLECTED 
06/86 

06/86 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
Ca~bon T•trachlortd• 
Trichloro•thvl•n• 

Carbon T•trachlortd• 
Trichloro•thvl•n• 

OUTOFSTATE 800/545-2188 

na 
2993 
8.0 

2993 
8.0 

LAB I 86-09-238 



----· ----· 
~ ..... ~~ f) t I I H ) "' I I •! I I • I II,! If I' l lt '\.''; f\.1t' "I( I If~ /l lf J; I OUT OF STATE 800/545-2188 

PAQE 1 CEP, Inc. REPORT LAB I 86-09-239 
RECEIVED: 09/12/86 11/03/86 01:29:06 

REPORT Lpt Altept Nttipnt aiLb•----
TO Mtil Stpp K 484 

PREPARED Cpntrplt for EQyirpnmtnteJ 
BY Pplluti 0Qc Inc. 

Lpt AliWQic NM 81 

ATTEN Lerru Fitldt 

1~ Raaint Street 
Stnta Ftt NM 87,02 

ATTEN ~~~~~~-------------PHONE <'05) Yaa-9841 

CERTIFIED BY 

CONTACTQ ~A~IuL ______ __ 
CLIENT LA NAT LAB MPLES ~ 

COMPANY Lpt Altmot Nttipnt -•-b•----- Thill IIMRlll will bt di1Pi11d pf iQ tbrll Wltkt from tbt 
dttl of fiQtl flppft UQlltl ptbtr lffiQAtetQtt III mtdt. FACILITY -----------------

WORK ID QtAIDiCI 

TAKEN -----------------TRANS •Sat~l~f ____________ _ 
TYPE Chtfcptl Trtpt 

P.O. e -----------------INVOICE undtf ttptfltt cay 

SAifLE IDENTIFICATII:I 
21 3-Y-<1-61-I Field lltQ~ 
ga 3-Y-<1-61-IC Field lltQk 
~ 3-Y-<1-6)-CQN 
Q! 4-Y-1-I 
~ 4-Y-1-IC 
a.ct 4-y-a-r 
gz 4-y-a-xc 
WI 4-Y-3-I 
2i 4-Y-3-IC 
~ 4-Y-4-I 
ll 4-Y-4-IC 
1i. 4-Y-:J-I 
~ 4-Y-,-IC 
1.!. 4-Y-6-I 
U 4-Y-6-IC 
lQ 4-Y-<1-61-I Field BltQk 
lZ 4-Y-<1-6)-IC Field BltQk 
!§ 4-Y-<1-6)-CON 
~ <1-4)-Y-1-I-A 
iQ <1-4)-Y-1-TC-A 
il o-4 > -v-2,::-..... r_-"""'"-----

* Bra••n to ahto••nt:. 

CEP, Inc. TEST CODES and ~S used on this report 
CTET 1 CtfbOQ Tttttchlprldt 
ICE TricblpfpttbyltQt 



-::I ,... -· -...... 8 .....
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0 -



......,.....,_ I' I I I 'I I· ' l ; • ' , li ! If 1 f )I'~ f\•1! • II ' (' /''. 1f J. ' OUT OF STATE 800/545·21 88 

PACE 3 REPORT OF ANALYSIS LAB I 86-09-239 

S~PLE IDENTIFICATION E COLLECTED TYPE OF ANALYSIS nq 
3-V-<1-6>-T Field Blank 06/86 Carbon Tetrachloride <10.0 

\ . ·t . , ... ··, Trichloroethvlene <10.0 

3-V-< 1-6>-TC Field Blanlr / 
6 ··0~/86 Carbon Tetrachloride <10.0 

Trichloroethvlene <10.0 n 
3-V-<1-6>-CON f 06/86 Carbon Tetrachloride 2.03 <ug/liter) 

I Trichloroethvlene 0. 19 <ug/liter) 

4-V-1-T ""-. 
. ' :) '' 07/86 Carbon Tetrachloride ,600 .-..,,. 

52.0 t j' 
-.r \.·· Trichloroethvlene 

,; 
I 

4-V-1-TC 07/86 Carbon Tetrachloride ,600 
Trichloroethvlene ,iZ.O 

4-V-iZ-T ' 07/86 Carbon Tetrachloride ,90 
' 

;I 
.., l·. Trichloroethvlene <10.0 

4-V-iZ-TC 07/86 Carbon Tetrachloride ,90 
Trichloroethvlene <10.0 

4-V-3-T ' 09/07/86 Carbon Tetrachloride iZ600 
, Trichloroethvlene 36.0 

I 

4-V-3-TC ,. .... 07/86 Carbon Tetrachloride iZ600 
Trtchloroethvlene 36.0 

4-V-4-T. ?. 07/86 Carbon Tetrachloride 5iZOO 
Trichloroethvlene 210 

4-V-4-TC 07/86 Carbon Tetrachloride 5200 
Trichloroethvlene 210 

4-V-,-T. }. 07/86 Carbon Tetrachloride 6200 
"' Trichloroethvlene 162 

4-V-5-TC 07/86 Carbon Tetr•chloride 6200 
Trichloroethvlene 162 

• 



-- 111'1 

PAQE 4 

SMPLE IDENTIFICATI~ 
4-V-6-T , 

: ! ' <} !.) < ,, 

! ' ~- I 1. 

' 
4-V-6-TC ' 

4-V-C 1-6>-T Field Blank"·, 

4-V-<1-6>-TC Field Blanlr· 

)> 

I 

I, 

4-V-C 1-6>-CON ' 

C 1-4>-V-1-T-A " . , > ?G. ~ ... 
/ 

< 1-4>-V-1-TC-A .. 

<1-4)-V-2-T-A \ 

C 1-4)-V-2-TC-A' 

C 1-4>-V-3-T-A. 

<1-4)-V-3-TC-A 

< 1-4>-V-4-T-A ., 

Cl-4>-V-4-TC-A 

<1-4>-V-5-T-A 

t 
:f • 

,• 

• 

'• 

I I ' ' I I' ' 1\/1' • II I i ; ' ) ( ), ' 

E Cw.ECTED 
07/86 

07/86 

07/86 
J ,, 

07/86 

07/86 

07/86 

07/86 

07/86 

07/86 

07/86 

07/86 

08/86 

08/96 

09/86 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
Ca~bon Tet~achlo~ide 
T~tchlo~oethvl•n• 

Ca~bon Tet~achla~ide 
T~ichla~aethvlene 

Ca~ban Tet~achlo~ide 
T~ichla~aethvlene 

Ca~ban Tet~achla~ide 

T~tchlo~oethvlene 

Ca~ban Tet~achla~ide 

T~ichla~aethvl•n• 

Ca~ban Tet~achlo~ide 

T~ichlo~oethvl•n• 

Ca~bon Tet~achlo~ide 

T~lchla~a•thvlene 

Ca~ban Tet~achla~ide 

T~ichlo~oethvl•n• 

Ca~bon Tet~achlo~ide 
T~ichla~oethvlene 

Ca~bon Tet~achla~ide 
T~ichlo~a•thvlene 

Ca~bon Tet~achlo~tde 
T~tchlo~oethvlen• 

Ca~bon T•t~achlo~ide 
T~ichlo~o•thvlene 

Ca~bon Tet~achla~ide 

T~ichlo~oethvl•n• 

Ca~bon Tetrachloride 

OUT OF STATE 800/545-21 88 

na 
4900 

116 

4900 
116 

<10.0 
<10.0 

<10.0 
<10.0 

0.44 
0.39 

<10.0 
502 

<10.0 
~02 

<10.0 
60~ 

<10.0 
60~ 

<10.0 
614 

<10.0 
614 

61~ 
<10.0 

61~ 

<10.0 

* 

LAB I 86-09-239 

Cug/liter> 
Cug/lit•r> 



- ~ ~ ~- f 'I_ I I H I'· ' ) i' ' I • ' ' II" '" I' f',JI ''-"! IVlt ''II "H /~ Ji ); ' 

PAQE 5 

SAffLE _IDENT~FIC~TI~ 
(1-4)-V-::J-T-A CCon 't )\ 

' \, 

C1-4)-V-~-TC-A ~,f..,P_,-......, 

·-· 

C1-4)-V-6-T-:-A 

<1-4)-V-6-TC-A ) 
C1-4>-V-ALL-T Trip Blank 

,. 

' \ 

< 1-4>-V-ALL-TC Trip Blank ~-

.. 

REPORT OF ANALYSIS 

E Cw.ECTED TYPE (f ANM.YSIS 
-I '. ubI r • .... : 

(\ I 08/86 

08/86 

08/86 

08/86 
"" .. ~ _,.' !_··.? 

.r' r l .,_, • • 

08/86 

- - - -
T~lchloroethvlene 

Carbon Tetrachlorid• 
Trtchloroethvl•ne 

Carbon Tetrachloride 
Trichloro•thvl•n• 

Carbon T•trachloride 
Trichloro•thvl•n• 

Carbon T•t~achloride 
Trichloroethvlen• 

Carbon T•trachloride 
T~ichloro•thvl•n• 

OUT OF STATE 800/545-2188 

na 
* 
* 
* 

730 
<10.0 

730 
<10.0 

<10.0 
<10.0 

<10.0 
<10.0 

LAB I 86-Q9-239 



- .. . ! J I ~ t J "' 1 I • t j' 'I I I I 1 ' r · . .J f 'I,J\; ~v1 t ' '< II ( (- ~ / ~ l { ) ; ) OUT OF STATE 800/545-21 88 

PAQE 1 
RECEIVED: 09/12/86 

•pt Nttipntl Ltbt REPORT Lpt Alt 484 
TO Mtil StpD K 87545 

Lot Alt•aa, N1 

ATTEN Ltrtu Eitldt 

CEP. Inc. REPORT 
11/03/86 00:46:21 

LAB I 86-09-241 
WORK NOT CO"PLETE 

PREPARED Cpntralt ftr Enyiran•enlAI ---:0 ____-----
BY Pollutign, Inc. L.-~ 

1925 Rptint Strttt ~~C~E~R~T~IF~IE=D~B~Y~---
Stntt fe, NM 875Qi 

ATTEN --~~~~~~-----------PHONE C ;J05) !la-!841 CONTACTQ _.AQI..,.L~---
CLIENT LA NAT LAB SAMPLES ...! 

COMPANY Lpt Altept Nttipntl Ltbt Tbttt IIMRltt will bt .itppttd pf in thrtt Wttkt from tht 
FACILITY -~. __ ••tt pf fintl ttRott unlttl ptbtr lffiDqtmtntt Itt Mdt. 

WORK ID W.ttr Qutlity tnd Ota· 
TAKEN 
TRANS&~~~~~~~---------------------

TYPE Liau&d 

P.O. • --~------~---------------INVOICE under ••P•r•t• cpyfr 

S~LE IDENTIFICATION CEP, Inc. 
CL 1 Cblgrt•t 

TEST CODES and ~s used on this report 
21 LeNL-1-y-1-f.O.F. 
ga L6NL-a-no-t-6L9L 
~ LAHL-1-M0-1-ALAL 

'TET 1 Carbon Tetracblgridt 
ICE Trichlprp•thultnt 

2! LAHL-3r4-y-&,a,3-PEL 



t a 1~- ~ 1 (11)(1'"' I jl le 1 '!'1i,l~-, •• r,J,•\/\JM!•)o..l(li~{.-' 1-lf);l OUT OF STATE 800/545-2188 

PAGE 2 REP(IT (f ANALYSIS LAB I 86-09-241 

SAMPLE IDENTIFICATION DATE CllLECTED TYPE gE ANALYSIS 1g/liter 
LANL-1-V-1-F. 0. F. , ·· · ' 09/04/86 ChlO'rid• <1-

Ca'rbon T•t'rachlortd• <1 
'l 

Trtchlo'ro•thul•n• <1 

LANL-2-"'-1-ALQL 09/0,/86 Chlo'rtd• 38 <ug/gram) 
Carbon T•tr•chlo'rld• Cug/gra•) 
T'richloro•thul•n• <ug/gram) 

LANL-1-"'-1-ALQL 09/04/86 Chlortd• 54 Cug/gram) 
Carbon T•t'rachlo'rtd• <ug/gram) .. , T'rtchlo'ro•thul•n• <ug/gram) 

LANL-3,4-V-1,2,3-PEL 09/06/86 Chlo'rtd• 2610 <ug/g'raM> 
Ca'rbon T•trachlortd• <ug/gram) 
Trichloro•thul•n• Cug/graat> 



- \I (I\,~ I I I I - I I' 'I I I I I Jt ''}•" lVII " 1 \ I )I), UUJ UJ-" STATE t:SUU/ OQO-~"l t:lt:l 

PAQE 1 
RECEIVED: 09/12/86 

Natipntl Ltbt REPORT Lpt AltmpaK 484 
TO Mtil Stop Nt1 - 87~4~ Lot Altmos, 

ATTEN Ltrru Eitldt 

CEP, Inc. REPORT LAB I 86-09-246 
11/03/86 00:47:04 

PREPARED Cpntrpla fpr Enyirpnecnttl ~,. ------
BY Pollutign. Inc. ~~ 

l7iR Rptint Street --~ 
Stott Fe. N1 az;ma 

ATTEN CONTACT !lf,iAtu.~IL.__ __ _ PHONE UKUU Y&a-7841 
CLIENT LA N6T LAB SAMPLES _i 

COMPANY Lpt Altmpt Nttipntl Ltbt Tbttl ttmlltt will bt ditppttd pf in thttt Wttkt from tht 
FACILITY dttt pf final r•Part unit•• pthtr ttrtnatmtnts ttl mtdt. 

WORK 10 Organica 

TAKEN ---------------------------TRANS KS&t~lf~----------------------
TYPE Liauid 

P.O .• ---------------------------INVOICE un~•r ttptratt cpyer 

SNfLE IDENTIFICATI~ 
Ql L6NL-1-Y-1=CCL4 
2i LAHL-l=Y-1-TCE 

CEP, Inc. TEST CODES and ~S used on this report 
P CTET X Cttbon Ittracblgridt 
P ICE X Iticblpfpttbyltnt 



'() ,...,_ fllJ f~ll'x: 1 t.~ 1 )le~··:~,Jrlt,,ff.f".Jt·v\;Mf·.~~~(tt~-':J!I; 1 
OUT OF STATE 800/545-2188 

PAGE 2 REPORT OF ANALYSIS LAB I 86-09-24~ 

SMPLE IDENTIFICATI~ , , DATE COLLECTED 
LANL-1-V-l-CCL4 ~- !. I .~ 09/04/86 ,. 

TYPE OF ANALYSIS 
X Ca~bon Tet~achlo~tde 

% 
81.49 

LANL-1-V-1-TCE ll . ':·, '{ f~ 09/04/86 X T~tchlo~oethvl•n• 41.47 

.. 



-- ', 1 1 ' ... ( ))' · ~ 1·., • · , 1: ·t , f , r ,J, ,, M, . 11 (,: l /I ,1 J;, OUTOFBTATE 800/545-2188 

h\(;f-. 1 CFP, Inr RFPORl L ArJ # u6-!)f1-':l' ,r _ [j lJ , f ,_,' I 

·'~-- r1 I \/ED· 09117 !Hb 

• E P 1Jfl I ~9 ::. .. f. __ I,_~·!'!.~_·:,__H~t.Lo_D:ll_ !::.~-~? ____ __ _ 
lU U .. <U ... Lf.c.t q_e ___ y,_:__1§1 .. _________ _ 

Lg_§.._..61~'!1.9?:. _ !.:l..tL .. J?..!.~_15 -----·--- __________ _ 

,; r r[t-~ b.~_r:.LLtJ.~l_g __ '? .... ________________________ _ 

,- L. I D~ r b~---H~ T: __ bA!L_ SAMPLES ., 
- -~Z. 

1A"if' ~r-JY ~~SL?.. hJAPQ :> ... t:!StJ_i ~n .. ~.L .. h.?-.9 .. ~-- ----
.,,_·I L I IY 

~J u r~ v r D ~~a t .!?I __ __ Q.kJ a Ji ty_ ____ _ 
TAIJ.Et-J 

HMNS r, EP ------------
TYPE L.!Jlu i_Q.. _____ . 

r~ o. # 

I N\/iJ ICE u n d f;rr ___ ll.Q..? r g_!JL_ c o_y_~--- ---------

10/15/86 16'48' 01 

PH FP f~R CD \;q_u_tL9.J s _f o L..f..!l.Y._!_:U!n '!:£.!!. tiE!J. ______ _ 
B { ________ _r_:: cJ U . .hlt 1 u _ll! ___ .L!.l .. L _____ --------- __ 

~- 'Zi~-~--_t< 9_2I..D . .s! __ f~tr~ __ t ________________ .. __ 

~-d_Qt~~'!. .. E:...e.!. ___ .Nt! ... _P! ~~0:' ____ -------- - r: I3 t' 

f\T l D~ 
PHOi"IE:: i ... ~?Q.~:U_ _ _982 ::c?8 ·~ 1 ______________________ _ CCJNT f'>,C: T ~.jJJ-=-------------. 

_ .J.1l~2. e __ ~_a l;!.f>_!_f:'~_U j __ b e __ !t.Ls p o s e g ___ g_f .. ...!..r! ___ t!l.r!~!'- _u;'?. ~-~..?. _ .l.L~_D..!'.!.... ... t..f:!~ _____ _ 
_____ c.l.c!!d~ __ g.f .f.!. !.!.d l __ r~_or t .. lH!J.!i..2..L..Q.tJl~.!'--~T'..!~€Hljl_g_l_lJ.~ni.?.. ... ~.I.Ji ... l~-~QJ~-- ___ _ 

SAMPL~ IDENTIFICATION CEP1 Inc. TEST CODES and NAM~S used on this report 
• 1_ ',L_ ~?Ld.l~!~---- cr~-~L.l ~~L!!..QD ~.t L~£!11 or i d e 

, ~) - .'!. !.? 6 __ f:_~--- ... TC~--- lLi c h_l_Q.!~..Q.t,"..U!.Y .. k'l.~-----------



~~-.... l'illlil· 
. '\ ,~,' . r) 
. 1\\.,r. ~ 

SAMPU: 
IDENTIFICATION 
0 9.775 PG 

Orr76 PG 
C l. 

I • ' I I I f lr f\, rv·lt . I, I \ 'I Jf ); ' OUT OF STATE 800/545-21 BB 

R~PORl U~ ANALYSIS l All # 86-09-·~ . 

CllT 1 ICE DATE 
COLLECTED ____ J!JLll te_r --~- ------~-~Lll.t.~_r ______ _ 
not speclfted 
not specified 

40. (l 4600 
66 6800 

' ( 

I, 

{ \ -1 I r . 
\j 



' a 1 -..1. 1 • 1 1 1 ',1 1- • ·, • . ,, , , 1 , r· ,, rv1, . ,, , ·• ,1 '· • OUT OF STATE 800/545-2188 

fl ' ('C 1 . ~ 1C . U·P, Inr RFPORT LAB # Bh-09-Jlh 
1;:_· "'T(I[_I :q-l .. t 1 vr t! 09117/86 

r<FF' OH T ~-o s __ A!.S-!.m9.?. _ _ti~t LQ!J_{!_l __ _h~~------
fl.: [1::LLl .. S_!;_qp __ Y __ 1:.!;H ·---- -----------------

~-:.P-.2._ f:\J_ ~ITtQ.?. ___ !~ l':t .... _§.Zd.•!2 .. ________ _ 

~~ T TEl'~ !:-o..LL4. ____ EjgJ_Q__§. ___ ------------------ --

CLIENT ~-A NAl_ LA!!_ SAMPLES 2 
·~ OMPANY b_Q.?.. ___ ~19J!l Q. ? ... N£3 t i.Q.D..§.Ll:.? b.? ________ .. 

,-AC IL 1 fY 

wor~v-.. In 
TAV.Ef'~ 

1 R/\NS 
TYPE 

p 0 # 

-----··-·· .. - .. ----~---- ... -· ... ------------------------~·--· 

~.Jater Quality ------

~EP ___ ------
§.o 1 i d ____ __ 

INVOICE und~_r separate cover 

10/1~/86 16'4/'42 

PREPARLD Cu~!J_[pls fur Environmer_Jtal 
BY ______ .f>.~Lid.ti o rl_• _lw..~------------------

~- tl~:j _ _I3_Q2_ !_IJ..!LJ?_tL~ E' t______ _ _ ____ ------- ,.6C,.;...c:----------------- -------- ---------------
~~<J..ni:J __ _f__!?_! _ }:!_M. ____ ~Z29.i~----------- BY 

AT TEN 
PHO:,!E ~ SQ_:_'l_)_ 98;?.- 98'll CONTACT GAil _________ , 

___ Th.~~~ ---~P.L~~--.1!! ~~LJ? .. £. __ _Q _ _Ls p o § e d _ ...Q.L .. .El. _t!:Lr~~---~-!1~ e I< s __ f_!:.9..!!L.!.h~----· 
______ ..Q ~J; ~- .9. f ... f.!D. <;!_L __ ,_ · .. ~.Q.JJ..IJ:... _ u 1'1 . .l e s s o ttlJ!J.:.. __ 9.fXi!!:!Jli'.!').~ E i ~--a r:...g__J!l:~.!!.L_ ___ _ 

SAMPLE IDENTifiCATION CEP1 Inc. TEST CODES and NAMES used on th1s report 
• ,· 1 0 5.~]?_J._fG ____ ------------------- C TE T l C ~.r.:..Q.Q.!l_T~t.I::).C.D 1 or 1 d _e ____ _ 
'~? Q ri~]Z:L.J:.G .... ______ ··--------------- T C..£....___ l.t.i.f..h l o LP '~ t h 11 1 en _e -------



......... ...... I' I I I il I' ' • •' ' I e' 11 I, 1 f 1 '. f'•f1 '\c ~o11 • • 11 , I i !I 1f /,' OUT OF STATE 800/545-21 88 

PAGE 2 REPUHI OF ANALYSIS LAB # 86-09-~llfl 

en.: r 1 r CE SAMPLE 
IDENTIFICATION 
-------~----

DATE 
COLLECTED __ illlJ t er_ ___ _ ug/ 11 t~r-·---·-·· 

0. 9677'3 PG 
0 96774 PG 

not specified 
not specified 

0 26 
0. !B 

u,· 
I 

1 ~- 28 
0. 13 

\'"" y , 
I · t. 



- f 'l J I ~I I ~ • !l I I ' I )! \' ~.,l!'. II I ', •, II I, OUT OF STATE 800/545-21 BB 

~:AGE 1 
"f'EIVr:f1 H~ -· . 'r::. J 

CEPj Inc REPlJRf LAB # 86-09-2J0 
09/12/86 

REPOR 1 Los ..... ~J-~_Q.3!_ __ _Nat i o_naLg-=-b-=s:.-._ 
ro 1_'1a i .L . .§.i9..1L.!L 484 ---·--------·--· 

b_Q..2_~1.£1.illQ~J"lL- 87 ~1.2_. ___ _ 

/., TTEI\I b._arr_tL_FL't1.9...s -----

CLIENT bA NAT __ b.{i.G.._ SAMPLES 12 

10/15/86 16'46' 56 

PREPARED Co!l_tro.Ls.. for·. Env i runi'H:-!n ta 1 
BY Poll.ution, Jn.:;...r-.·---· /~ ---

~~fFIE-::-------~...:L!f..;L.B.. o s j._!J. a S_t r e e t _____ _ 
Santa Fe, NM 8~502 

A TTEI~ -----------·-
PHONE i50:7) .. 982--9-'-=8..:4-=1 _______ _ COI'JTI,CT GAIL 

(OMPANY ~~q_2._ __ A!_,?_!.Tl...Q . .'L!'Ia_ti.Q.na l....b.~.!:!...E ___ ., _ ____ I.h~ .... s amp_~.~ .... J&..i.l_t _!:!..§.' .. disposed of 1 n .. l.ILLS'.~- .!l~~!L~? ..... Lt.Qi!!. _ _tb_~---·-
FACILITY ~--..9.E.. t e _ _Q.f__tJ....!l!tl_LS'..Q.Q!' t..JL!J.Uli.....Q. the L .... iE~!~9JU'l~I!.l.L~.I.~....!!!S!.fiL _____ _ 

WORK ID Hater Quality and Org. 
TAII..EN 
TRI1I'~S 

TYPE 
p 0. # 

INVOICE 

---------------------------· 
Self 
Liquid 

und~~J!..arate cover 

SAMPLE IDENTIFICATION 
OJ L6tJL::l:: V-1-M,_l<J--"---_ __f_i____:_J _· __ 
Q?. L6t~.b..::LS_-2_-·_M"'_w_. ______ .:1._ 

Q.J_ b~t!b.::L-V-3-M W"'--.. -------
(!_1 L l!.t·H.- ·- 2 _-_,vc....-...::.1_·-'-'-M:..·..: w'-'-'·-----
9~ l~NL-2-V-2-M W. 
C:!.~'- L ~..;.":!!::..- 2--V-3-I"L .. ~-"-------
QZ. LA.NL ·- 3-. ...:·V_·-~1.....:-Mc..:.,-..,!.W.:..:.... ------· 

C:_i:1 Lltt-1~.:..:-3-V-2-M._ W. ""-'-"---
Q'?. '=ANL-_-3-V-3-M. W. _ _ __ _ 

.l:.Q Lf.tt-lh.=4=Y--1_-:-M~...:-·--··--·--·-· 
Ll b-{'>NL-.:.4 ::V-2-M __ .kL.._ ___________ _ 

1.::! h,A~L--4::·V-3-1"1 W -----------

CEP, Inc. fEST CODES and NAMES used on this report 
CL _1_ C l'!,j..Q_r i d.!: ..... -------·-·---·----.. ---·-
CTET _!_Carbon Tetr_acUorid_e ____ _ 
T C E .. __ T r i c h 1 oro e tl}_y_l_1> n L---·--··--·-



~lilliillll ~- r' 1' 1 ll 1x ', t', 1 •,, "11, 1 1 , , r·"' .,,\, f\/11 .• , 1111 /I ,r 1;, OUT OF STATE 800/545-2188 

PAGt 2 REPDRf OF ANALYSIS LAB # 86-09-):10 

SAMPLE DATE CL 1 ClET 1 TCt. 
IDENTIFICATION COLLECTED __ IMLUter . -· -·---·----· ·- ___ Y!{l1 t~r ______ JJ_gjJJte __ r ----· 
L.ANL -1-V--1-M. W. 09/04/86 
LANL-1--V-2-M. W 09/04/86 
LANL-1-V-3-M. W. 09/04/86 
L/-INL--2-V--1-M. W. 09/05/86 
LANL-2-V-2-M W. 09/05/86 
LANL-2--V-3-M. W. 09/05/86 
LANL-3-V-1-M. W 09/06/86 
LANL-3--V-2--M W. 09/06/86 
LANL-3--V--3-M. W 09/06/86 
LANL-4-V-1-M. W. 09/07/86 
LANL-4--V-2-M. W. 09/07/86 
LANL-4--V--3-M. W. 09/07/86 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

\ cf, 'c, ') 

~)tl-'\'u\~ 
I o 

<_o 12 ' ' <o 12 
<O. 12 )B <O 12 
<O 12 ,., ::o 12 
(() 12 ~c <_0 12 
<O. 12 '1' .:.o 1 "1 

"'-

<0. 12 '-1' ~::o. 12 
-:_o_ 12 'I <O. 12 
(.0. 12 t,l, <:0. 12 
<:0. 12 -f \ ~~o 12 
(l 20 ''l 0. 13 
0. 20 I' 0. 13 
0. 15 ~ :~ <O 12 

\ 
A 

,_<V) 



-- l'l I l,l )>< 
1

1\
1 I. il'' !I·· IJt \_' f\ .. 1t•·i• /) ··,1 ),l OUT OF STATE 800/545-2188 

1-1 t\Gt l 
·· ,. ( E J \\It D · 09 I 1 'd I 86 

LFP, Tnc REPORT 
10115/86 16' 46: 1:3 

LAB ~ Hh-09-~4~ 

WOR~ NOT COMPLET~ 
r-~ E PORT b.Q.L£\.1?. ':!~ L 1:!? t.!_Q.fl_E!l__~-~-b s ______ _ PREPARED ~ o nJ._r_Q.l..§_j_Q.L. En_'{j__T' unf!lt: [l t a!_ ___ __ 

T 0 f_"@.il__§_ t Cl_Q_ !.'\ .. ..!!..f3_1_ ____ . -----· --·---- BY ___ _ __ Po U u t 1 on! lJ_II_'-------

hli_ A 1 ~ffi.9. ~ !... • •• l'!t.::L____§7 21.~ --------- J'!.g_s J~ o ~.i. r:!§ __ s t IJ? .. ~t_t ___________ _ 
?a Q_ta ___ f_g.! ... ...l:it'L. S!Z20;~------------ CERTIFIED BY 

,..., T TEN ~-a r.r:._ll._f:-~. L9...2. ------· ------. A T T £N ___ -------·-·------·----·-·--·------------------
PHONE i2Q;'i) 982--9§..'!.L ________________ _ CONTACT GA_LL._ ____ _ 

CLIENT LA NAT LAB SAMPLES _i 
•:.·oMPAN'I' b_os l\lamo.2_f.iatiQ!!~.L La!LL_ ____ _ _T_tt~?~ sa rn p 1 e.? u1 i 1 1 _ b e d i s p o s e d ... o f ..!..!.!.....!1!~~~~-!<...L f r.Q!!L t h e __ _ 

1·•\C ILITY _ ____ . .!!~.t-~ _____ o_f __ fi..'la l_f..Jtl!...P..I...LJ:.I.D 1 P s ~...Q!;.h.~!:...._E.I' r a J}Jl_gJ.lt.!? n :t!..L..CU:..~ .. a de ----· 

WCJHK lli Water Quality and Org. 
TAJI,EN _ 
TRANS ~S~e~l~f ___________________________ _ 

TYPE So 1 i d ---··-------·-----
p. 0 # -------- -

tlo!VOICE under ~arate cover 

SAMPLE IDENTIFICATION CEP, Inc. TEST CODES and NAMES used on this report 
(!_~ b,._ANb_=.l-V-1 -A..c...k:....~_) _____ _ ~!:.__§__ ~!11 or i .!!JL ____ _ 
qi?. !:~[.''!L -.-J.! 2-V- L 2, 3-:,th_C ._,.SJ)~---- CTET _l Carb on_I.etrac!J 1 orj..J!_e __ _ 
q ~~ 1::-B.NL.:.:. ~ --V-3-~ ,_h_!Jd.l_ _________ _ PtL s ___ lU:L_ _______________________ _ 

'·'·1- b~_hl1-_:..1:-V-1, 2.!._3--.~~--<.\1) __ _ T C E _ T r i c !l.lir o e t .!l.Y.l en g., _______ _ 



----~I II t~(j'k 'J i'11 W ,,lf•l ttl I'Jt'V\,!VIt ... 11 1(i -~)1); 1 

'A"E .1 ~- ' ·~ ' . \. • t". 

SAMPLE IDENTIFICATION 
··---a--·-~- ---·--·----------·-

iJ;NL-1-'./··1-A. C. <F 

( 11' 
0 

' J, M. ·· 1 · ~?- V- 1 , ~!, 3 ·- (\ C . < U > 

i 

L.ANL··3·-V·3-A. C. (Uj 

LANL-·4-V··l, 2, 3-A C. (IJ) 

DATE COLLECTED -------- . 
09/04/86 

09/06/86 

09/06/86 

09/07/86 
\<, 

\ ' "; qJ 

f:&" 
I I 

\ I 

f' 

.; 

1 ... 

REPORT OF ANALYSIS 

r 

TYPE OF ANALYSIS 
Chloride 
Carbon letrachlor1de 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloridt~ 

C a r b on T e t ·r a c h 1 o r· i. d e 
pH 
Trichloroethylene 

;.. 

\I 
\?) 

\C)\· 

OUT OF STATE 800/545-21 88 

LAB ~ 86-09-)J.q 

__ . ___ j!L!it~_m _____ _ 
2300 

9. 92 

9780 

5 7:J 

30100 

6 02 

(ug/ltter) 
(units) 
(ug/liter) 

(ug/liter) 
(pnits> 
<ug/liter) 

<ug/lit~::r) 

<units> 
<ug/litc;r) 

11600 <ug/grdm 13500• 
\ug/l:Lter) 

4 99 ( Ufll t S ) 

<ug/llt!~r) 



~llliiiiiill ..... l'llllii" ! • If I'\ I I r .Jt. \ r'v'11. "I( ' ( •r J( J; J OUT OF STATE 800/545-21 88 

r· r.;~~r· 

;i i • ~; ; 1. ·'t'~ [} 
L k. I 1' . -

.. , '1 r·! ,·~.',, : ,w I r..' I l.'L 'I. 

I' F I J 
I '"' 1, : I 

r; F P r:· f; T L . u ,;, ,:\ 1 o:nn o -:. I·~ a t J o n a 1 L a i.! ·=· 
. '-- ~- ·-··-. -·· ·-·- ... --- -------·~--- . -. ~ -------. --------~· ----

• • · i·1d_~_,l __ ~~.:U!JL 1:'"'3~_:L _________ _ 
i,.,:J=~ .J~J... d '!'~d :"'·-·. J.\llL. .. ?_?_~;.:± ? ... 

,:. !" 1 UJ ~"':~-~·T.'d .. E.!.~_L:J.;:_._ _____________ .. _______ _ 

·. I l f ~~ T Lh .lH~.LJ=..bJL __ _,, SAI1PLES 4 
:;f'W/1tfo 

r'1•..: r, .r ·r-.. 
I r;_;_ .h.U~.!.!!'}.? . I:J.~ t tP.~_<;!} ... k9.Q .. §.. _____ _ 

l~'-,Rv ll' HEJ:..~r... .. _Gu2U: .. 1..!LE.!l9_Q.,UL ________ _ 
T!;VFI~ 

(j; 1•1~~ ';;~l .. .f _______ ________________________ .. __ _ 
,. , r ·r::· L- i q_!:!_i_l_:l_ _________________________ .. _________ _ 

f" tJ H 

j :~'/I] I " [ li !.JJ!.LL_ ~g.Q ill~§..iLL 0 Y_!Lf.:... ________ __ 

!nr [It L1 flR I i\ . I 1 I , I 

J 0 / 1 .;l I ~~ t1 : •·, ;!: i .J ,I 

I 'fl 0+ 8 . I ' U -, 'I I MD tt .. 6··,)7 ·r· .. "f t 

WORK NOT CnMPt~lf 

PkE:Pr\f.:LJ: ' r.l; ., \I I. . I i :. _[•• L!. C~'I_L!.!li,'}l t ;:lj____ -
1~), '1' I'·• I I ut 1.(''.'.' 1.!...!..! ....... _. ····------

t>: '" li . I i ·t ' ; \ ~- i · ~ ' ~ -- - -- -- -· -··- -·-· . --
·::_::!n f _:; J. e I_~ i•l ,:1 7 ':•.< ~.:.'_ _ CERT I.F li:.D D\ 

A rTLN 
PHCiNE ( 30:·); •.;.:.; ":-- <J'I t. . - ··-· ... - -------- ... 

C IJ N T ,:, C T \) 1>, ! !_._ _____________ . 

.. I h ~-''Y ... ~, c.:t·;\t-J 1.<' !, --'~; :.J.J t>? . ...£i.L'? p o~.~.sL .9L ... L!L J:.tu:-~ .. e. .. ~.u..~ ~.L2. ... f~·_QI!!. __ the .. __ 
q.;~t ~ ·' i' i· 1r1 .-:t i. r'=-' pu rJ .t.'T_,_:U.::.2..s _ _g!~Jl.~r· .. ~!'T.~Eq~_,n ~! :~t.2. .... aE_e ... .[lla<i.fL.. ___ _ 

~AMPLL IDENTIFICATION CEP1 Inc . TEST CUDES and NANES used on th1s report 
. .t. t. ,•\hll ... t::-_'/ . .::..1::.·£. _o_._.F 
-· ,_• ; . !: Nl. .. ·: 2 ·.- .ttd.:J .. ..-:-.. ~.LQ.L __ ---------------- ·--
, :' L.i~~-L ::..1 :~_M_?~-::L-1:'\l::f.L. .... --.. -· 

. ; ;~ L~.HL- ~::.~ .. :J..::..'v_:::J.! .~.:_;_3--F:_g:..!:::_ ______ _ 

C L. .. l......... Ql .. !.QL.l.Jl .. !! __ ... -------------------- .. 
c I~.T _1. ~§_r ll u r.i.. I~·.!· .. ! ·2 c _•t_t ~·-.!~ -~ df! ________ _ 

l~.h .... _...... ILtt:: t·. ~- () t_'_l (~ t It q J.~ !lE . 



-- 'J t ' I II J" I t 11 
I I • ' ) !I~~ I I I I ,.,,, \'' rv'lt '.II '·I I~ ·~ 11 J: I 

~·r';i;t ~~ 

jAMPLE IDENTIFICATION 
I. /•f·JL- 1 · · V 1 -F 0 F. 

I'() t ~f. 
.' (, 

;,f·Jl. -2 --M':.i-1-ALGL 
I 

, /•i.fL·-1 -J·i~;--1-IILGL. '1 y 

.:;f~L.--3, 4--V--1, 2. 3·-PEL l/) 

{j2 

DATE COLLECfED 
···- ·-···---.--~-----· -- ·---
09 /04/8~._.\/ ' 

l ~ \" y~T/ / r I /' . 

09/05/86 
! \ d' 
J'/ 

'\ 

09/04/86 (.)~ 
/ 

09i06/86 

\ )<. 
t; I ·.' 

( 
ut 

f.)-~ c/ 1 • f '6 t · 

\ '· 
') 

Rt PU~ 1 1 ll· A!.lf1i_ i ~n S 

TYPE OF ANALYSIS 
Chlorill£• 
Carbun letrdchloride 
TrlchluroethylPne 

Chlor1de 
Carbon Tetrachloride 
l"r1cll ior·oethqlene 

Chlor·tcl<':' 
Carbon letr3rhlorrde 
T 1 i c h l or o t:! L I, q 1 '; n e 

Chl,;r.i.rJe 
Carbon letrachlor1de 
T r i c h l u r o e t h q 1 r_. n e 

OUT Of:: STATE 800/545-2188 

LAB # Bh-09-241 

.. ___ m_g.!Jlt~_r ____ . __ _ 
<1 

38 

<ug/litt:rl 
<ug/11ter> 

( tlg/g f'l!t1Tl ) 19~ 
<ug/litl:-!r> 
<ug/lih!r) 

' o( 
54 ( ug/gr.am) 

2610 

•./ 

( v\ .,-

s~ ~"' 

< 1 HJ / l i t (' r· ) 
\uqiliter) 

t~l~ 
(U4/gram> 
cuqlllter> 
lt,g/l:tter) 



b db ,..._._ 1 1 11 ~~~~)(, 1 1 ~) •l~~~.r ~~~ r·Jt''\/rv1t·~~~~ }j 11 )(J; 1 
OUT OF STATE 800/545-21 BB 

p ·'\('l- 1 . f'1 ,c (}Ji J 

i-lf..f''j\.l~j'· 
.• c ••• t; 'l.l.J 0911 ~i /86 

rtf. Hlt< T L:. q_'i_.l.lii!!Jl .. '~ ~--l_::lft tJ...~·_rl :"\.L_l_3.9. ~·---- ... 
n· ~-!1. S.!;_~'.k' .... ~.- . .±~4 ___________________ _ 

b~'i. -~1~_11!9_~-'- .1'-'tl ____ J~Z:S!t~L -----·· _______ _ 

AT ru'-l ~-·llJ:J:L....F:.!.~LQ.:':: ________________________________ _ 

;-· L l U;P ~::!L.tl/1 T __hMi __ _ SAI"'PLES 2 
;_;MPilN'l l:.!?.s _f!l~~~~-NE!.~J...Qfl.U .. !.::!=!.t>..L ____ _ 

r:,~CILIT'i 

hliJfH·. I 0 w_a t ~.r:._9u a 1 i t Y..__S!n d Or g. 
TAKEN -----------------·· ~--R------mANS Se l £_ ____________________ __ 

f'I'PE Sol1d ·----------------
F' 0 # ---------------------------------

[ N'JO ICE ~n de r 2.tl_a rat .!L__c o v IT__ ________ _ 

fnr HEPORT LAB # 86-09-~1 4~2 
1()/15/8 1 1 '. "4·~~ _ . .. b Lh Lf- r..,1 WORK NOT COMPLEfF 

PRi:::F'AHED C9nt ro lsi ..... LL? .. ~~-[1!\'l u~:lr:!.~~IJtdJ __ _ 
B 'r. _________ l~..!:!.JJ ... ~i.!J2!l• ___ ]J1..!...~----·-· 

1~.;,;.:-~- 8.Ji.?..! !:1...£.. s t.I:.fd.!':....t.._______ .. -- -----·- ···-·. ~----- ~~ -----·-----------
~3ar~t-~. Fe ,_j\lM ____ fl?So::_ _______ _ cr-_RTIFIED BY 

A l'TEI'i ________ ------------------- ------·--·------ ----------------
PHIJI\IE (_ ~Q;'2~___:t._d2- 'Tf3ll_ ________ _ CmH ACT GfdL 

_ ___ .Tb ~ ? .. t;" __ -~' § G:!P L~ ~-~-.!Jl_~A.l..?JUL.?..f!JL .. Q .f_ .. .1 .. !.1 ... t. h r e c __ t!)_~ ~l..? ..... J I. o "!. _!11_~----- _ 
____ g~_te __ _g_f __ fj n~_L.f_gQ'l!: .. LJd.!! l P s \:LJLth~.L ... ?-rT..E.!!..9.!:r_!l_~n t '~ are rna de. 

SAMPLE IDENTIFICATION CEP1 Inc. TEST CODES and NAMES used on thiS report 
'.1 1 L~H~-::-.J=V--::~3-:..L __ ~------------------ __ 

! r. ~ L .. f:..NL .. ::.1:-M 5 :-.L-~: ...d::-..:1. _._.A_ ----- --·· 
C L _ S ___ ~.t1 l o r _:!:_ d £! • ____ _ ---------------- ___ _ 

LI.f...L_!. ~a r:JH!.!l.. T e t..T~~.LhJ.Q.Lu!g ________ _ 
t'lLJL_ JLf:i ______ -- -----------------·-
lh_E;____ Ir i c h JJ:l"'r-~~-g_tj} __ y_l f' n e __ _ 



........ ·~- I'll I \II•,' I 1 • 
1 

II I 1 , J f t f' lr '\_ '\ ~.!11 ' • II I I ~ 
1 

( ) ( ) ; J 

~\~Gt 2 

~AMPL~ lDENTlFICATlO~ 
i_J•NL --3--\-'- 3- I A "I 

I I t.' ( 

8''-

Li\NL--4--MS-1, 2· 3--I (:, 
I ) 

nu'U..., r n 1:: /111,,,\L yore l"irr t'\ LJ 1.,, .. i"'' .. ,, :1 

DATE COLU:C 1 ED IYPF Uf f1NAL Y~) I 5 
<o • • o o - o • 0 oo•• •- • ~--·- • ••o ----· ---·R --~---~ . " -·--- -... ___ ------ ..... ----- --·--
09/06/BI'J 

09/07/86 

(_} 

\:,)" V' 
(_) () I' 

\ 
' ' l ./' 

0 

--
r, ) 
\:,• 

v 
\\.' 

~,('-" 

I
" ( p· ~ 

(/, 

cr. 1 or i •J e 
C d r b n n T f~ t r d c 11 l or J d e 
pH 
Trtchlorueth4lene 

Chlor1de 
CarLun lctrdchluride 
pH 
Trichloroethylene 

,,_ 
) 

I' \..1 ... ' 

' ) 
\__ I 

jj \<t( 
\\ .I -. 

II . 

OUT OF STATE 800/545-21 BB 

lAB # 86-09-;]'l~i 

!;n;r~ram ------- J_'i _ __y_, ,l. --··-···- ---------
cJ7:"iO 

9 '71 

26700 

8. 92 

<ug/~tt~r) 

<unitsJ 
<ugrlltei) 

<ug/liter> 
<units) 
<ug/liter) 



~~,~- I'll I HI•< ''I''!.'' 11<1.11 1'. f-1··" l'v1t••ll "II /I d J;' OUT OF STATE 800/545-2188 
, -~ i'L 1 . ~~ .,, r: • U·P, Inc REP OR f LAB # 86-09-~1 4J 

<· i._ E I VE D · 0911 ~~i I 86 

FEPOFH ~-o s . .Jll.:'lmo~_ Na__li_Qna] __ l.:,_~b s ____ __ 

TO [~~-L Si_g.Q. __ ~ ___ _184 ----------··--- ·---------
L o ~L . .f.J~mo .?L. t-11.1 __ J2.Z~_1-~-----------·---

.:., T TEN '=.~.C.!'JL..f _ _t'='_J_Q..3 ______ ··-----------------

· . L l E tH 1:--.lL!.-lt\L L AtL __ SAMPLES '"l -=-
. ~it1F AN 'r' bQ..L.6J_a fl!Q.?_ -~~-·U.Q.n a J___b_~J:Ls ____ _ 
.:JLITY 

~JUFH\ I D ~ater Qua 1 i ty and Org. 
TAI-I.EN ----------· 
TRANS l?elf -----

TYPE Filter 
j"J. 0 # -----------------

lNVOICE under separate cover 

10/15/86 16 44' 58 WORK NOT COMPLEif 
PREPARED ~g_p_t__r_-o l __ s _.f.Q.f: .. £:. u_y~_il~JL!:!.!!JJ..:!.l. t a l __ _ 

BY ---·- _____ fl_.!..11! 1i.!.l.P.D . .!.. __ l!!.L: .. --·------·· ...... . 
l 9.;,;; ~~- .t< Q s .!.!.1_<? .. 5.tT'_~g_ t_ __ -----
SL'!!:\.i~.!.L_Fe. ___ NM ___ Q/59;::.• ------·- CF.:RTIF'IED DY 

AT TEN 
PHONE < 5Q5) _ 98;;.:_::-__ 9841 _____________ _ CONTACT GAIL 

__ __f_I}~.2.L.~~f.lp 1-~--~--J,iJ).J.l.....!li'.._tl i SQ Q.~.e d .. .Q.L.JlL.tl:.f~ .... !!!£.~ k s ... £L9.J!L..i.b.~-
_ __ _g_~~~--Q.f _.f_i!!_~..!:lU!_9r t __ ~DJ e..2..s o _l he !:__§.f . .I.~..!~.!.l!~!l t s __ d r !'. rnd!!.!L_ __ 

SAMPLE IDENTIFICATION _ (.'I r1 
'1 LANL-1-V--1-HEPA ·,;61 

CEP, Inc. TEST CODES and NAMES used on th1s report 
i-_'A.r\i[_-:4~v-3-.=_-HEPA(-u)_________ <,~· 
----. ·-------------------7{~-t-O' 

CL __ _§ __ 

CTEL.l 
PH S 
TCE 

c h_!9 .. !'.1.i!.~-- ----·--------
kg r b .o r1___T e t t d c h 1 o ri.J!~----
Pl:L. _________ .. -----
T r i c h 1 or o ~:: ·t.h .. Y.l en!!..__ ____ --·--



-- I ' l I I 'll J /', J i 1 
I I • ~ '' l! I I ' t I I r,J t 1 \tv M t .. )o, II ( ( l / ( ) ( l; l 

~AGE ~~ 

SAMPLE IDENTIFICATION 
····--· ·----------~--------------------

I .ANL -1 -'./-1-HEPA .. , ~ 
\ ()I ,... {, 

LM.fL ··4··\.' · 3-HEPA ( U I 0 I') I 

' ( 
. b. 

DATE COLLECTED ------------------
09/04/86 

09/08/86 

<.) 
II ( .• f> . .Of 
;i~~ I 
\ 

REPORl OF ANALYSIS 

TYPE OF ANALYSIS -----------
Chloride 
Carbon letrachloride 
pH 
Trirhloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

(. 
(/) 

' .I·, ( I 

/ • c,.. I~" 
c} ,c\t 

y.~ 
~ \~(, 

0 1 \ 'lL 
~ I' I 

OUT OF STATE 800/545-21 88 

LAB # 86-09-)4J 

Mr~m _____ _ 
9 

(ugtliter) 
8 ::Jl ( u n i t ·~ ) 

(ugllitl'r) 

87700 
<ug/lite-r> 

5.89 (units> 
<ug/llturJ 



b db - 5 lillllj . f'll fliP< '1:l~>l e·~·llli .. JI t•.Nf·WMt·xwt>H/~)(J;' OUT OF STATE 800/545-2188 

PAGE 1 CEP, Inc REPORT LAB # 86-09-245 
RECEIVED: 09/12/86 

REPORT Los Alamos ~atiQrral_habs __ __ 
TO Mai 1 Sto.Q._}i_484 __________ _ 

Los Alamos, NM !;17545 ____ _ 

ATTEN ~arry Fi~.~l~d~s~---------

CLIENT LA NAT LAB SAMPLES 12 
COMPANY Los _6l~.l_!l_Q..LHat!_p_l'}j1j__bab s ·----

FACILITY 

WORK ID Water Quality and Org. 
TAKEN 
TRANS 

TYPE 
p 0. # 

INVOICE 

Self 
Liquid 

under separate cover 

10/15/86 16:45: 18 

PREPARED Controls for EnvironiT:ental ~------
BY Pollution, Ittc. ~ 

1925 Rosina Street ______ ----·---- ·-----
Santa Fe, NM 8750~ CERTIFIED BY 

ATTEN ___ _ ·---------------
PHONE ~95> 982-9841 CONTACT G~A~IL=--------

_These samp_les will be disposed _of _ _!!!_ __ "tJLr.Jli. ... I.:!L~-eks_ fr·om.._the ___ __ 
___ .!!ak _ _Q__f. final report __ un.less other arrangements are made. 

SAMPLE IDENTIFICATION CEP, Inc. TEST CODES and NAMES used on this report 
i,~J. ~~f\N.L -1-V-1-~JL.b 
\L;;_ L.ANL-1-V-2-S. D. L. 
Q3 LANL-_t-V-3-Sc.JL..L_ ____ _ 

9.1 LANL-_;f-V-1-Sc_Q, _ _l,_. -------·
·~):i Llj.!'iL-2-V-2-S. D. ~:.:.·---
,~,{~. b,ANL -2=V-3-·S:..JL..b 
T/_ l_,.[\NL:-3-V-1-S. D. L . 
.. ~.~tl. L ANL--3-V-2-S. D. L. 
(}_'7__ b~!'IL -3-V-3-S. D. L. 
IO ~8ri~---4-V-1-S. D. L. 
!! LANL~4-V-2-S. D. L. 

l~. ~~f\NL -4-V-3-S. D. l.;,.:.··------

£b.__! 
Uil 
PH 1 
TCE 

Chloride -
1 Carbon Tetr~chloride 

pH -
Ir~~loroe~hylene 



-~ t II tHJ". l'•'il. Jllil,;tt· I'·Jt·V\.IV11')..1(!lt1/'11Jr' 

iJA''[ " . t;c e.. 

~AMPLE IDENTIFICATION 
L M~L-1-V·-l·-S D. L 

0 
~tJ 

¥l yL 

LANL-1-V-2-S. D. L. I 
qlf> 

~6 ,1~ 

l .. f-'\NL -1-V-3-S. D L. 
r. 't g'tY 

'i (, 

Li~NL -2-V-1·-S D. L. 
\~o~} 

{ 
11-

('6 ' ' 

LANL.-2-V·-2-S D L. 

0'1 

LANL-2-V-3-S. D. L 

0( 

l.ANL-3-V-1-S. D. L. 

0 

:_,:,:~i_--]-\1-·2-E.: D L 0\ 

DA 11 COLLECTED 
09/04/86 

09/04/86 

09/04/86 

09/05/86 

09/05/86 

09/05/86 

09/06/86 

09/06/86 

REPORT OF ANALYSIS 

TYPE OF ANALYSIS 
Chloride 
Carbon letrachlor1de 
pH 
Trichloroethylene 

Chloride 
Carbon TetrachloridP 
pH 
Tr1chloroethylene 

Chloride 
Carbon Tetrachlorjde 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Tr1chloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
TrichloroethylenP 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

C h 1 or i d 1? 

Car!Joq letPdChlorlde 
S ··, pH 

lr 1 ch J urueth•-;~len<=-

(I 

tO l < 
I; .• (. .•/ 

OUT OF STATE 800/545-2188 

LAB # 86-09-~i4:1 

__ J!lQ L Ll t e r_ _____ _ 
14000 
-::o 12 <uy;Iitt:r) 
10. 30 <un1ts> 
0 14 <ug/liter) 

18000 
<O 12 <ug/liter) 
2.85 <units) 
<O. 12 (ug/liter) 

26000 
<O. 12 <ug/liter) 
2. 38 <units> 
0. 21 iug/' ... ter> 

13000 
(0 12 <ug/liter) 
2. 19 (units) 
<:0. 12 \ug/llter) 

25000 
(0. 12 {ug/liter) 
1. 82 <units) 
n ., ., 
. .) '· I itog/lit.er) 

28000 
<O. 12 <uglliter) 
1 63 <unjt;s) 
0 lB <ug/liter> 

20000 
<O 1 ., 

<:;. <ug/llter) 
0 99 <units) 
0. 43 (ug/litl::'r) 

9000 
0 14 (ugrJltFrl 
:J ~<.:' ilJT!.tt<_,l 

0 {;,4 iuq/lli·erl 
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............ illlllf. f) I I Ill)~') I') I • '"" ') . REPORT OF ANALYSIS 

~AMPLE IDENTIFICATION 
~·- ·--- ... - -·-----~·---· ------ -----~ --
LANL-3--V--'3-S. D. L. I{ 

'llj 0 

' <6 {, 

':;NL--4-'v'-1-S. D. L 

0~ 

L.JINL--4-V-2-S. D. L 

({ ( ,, 

LANL-4-V--3-·S. D. L 
·(I i 

DATE COLLECTED 
~-·------

09/06/86 

09/07/86 

09/07/86 

09/07/86 

d - v .. ···) t'xt 
' I ! (., ,~ / 

tD, . 

·1' ~~ f)l 
. , .,J'. ( Itt. 

TYPE OF ANALYSIS 
Chloridr~ 

Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloride 
Carbon Tetrachloride 
pH 
Trichloroethylene 

Chloride 
Carbon letrachloride 
pH 
Trichloroethylene 

OUT OF STATE 800/545·21 88 

LAB # 86-09-~1 4'", 

____ m_qLUJe~_ .. ·- _ 
19000 
0::0. 12 <ug/llter) 
4 06 <units) 
0. 59 <ug/liter> 

12000 
<:0. 12 <ug/liter) 
2. 00 <units> 
0 43 <ug/liter> 

18000 
<O. 12 <ug/liter) 
2. 71 (unit•:;) 
0. 57 <ug/liter) 

22000 
<:0. 12 <ug/liter) 
1. Ei7 <units) 
0. 35 <uq/liter> 



The following information provided by you would expedite your samples being processed. 
Please include a packing slip containing the following information: 

Report To: 
Client Name 
Street Address or P.O. Box 
City, State, Zip Code 
Attention 

Telephone# 

Date & Time of Collection 

Sample Identification 

Analysis requested for each sample 

Billing Address 

Turn-Around Service 

(Emergency, Rush, Routine) 

Alphabetize or numerical order on packing slip. 

On sample containers please indicate the following: 

Client Name 

Sample Identification 

Date & Time Collected 

If packaged in blue ice do not use felt tip pen as markings come off. Use non water 
soluble markers or package bottles in leak proof plastic bags. Seal Samples with 
electrical or plastic type tape to prevent leakage. Do not use paper labels when packing 
in ice as bottles sweat and labels slip off. 

Note: If you use paper labels, please cover with clear plastic type tape. 

Your cooperation will help keep sample analysis cost down and expedite your samples 
through the laboratory. We appreciate your help in this matter. 

If you send your samples UPS, please contact UPS sales representative for packaging 
information. 

If further instructions are required please feel free to contact Gail at 1-800-545-2188. 

Looking forward in performing technical services for you and your company. 



-~ r·' l J I 1l_IA I, 1 1 I W --J, II 1\,, I r I', 1-'Jt !VV !VIt~J<..Il.ll f l /, ll_Jc~ UUl UF 5TATIE I:IUU, ::J<q::J-il:::"l 1:11:1 

PAQE 1 CEP, Inc. REPORT LAB I 86-09-247 
RECEIVED: 09/12/86 11/03/86 00:47:37 

REI'~~ 87:114!1 
PREPARED Cpntrpla tor &nvirpneentel ~~-

IV Pollution. Inc. ~ 

1921 Bpl&ftl Street IFIED BY 
Bente Fe, ttt BZSR 

A~ ----~~~-----------PHONE < QOI) S-9811 CONTACT ~QA~IuL~------
ATTEN Ltttu Fitldt 

CLIENT LA MAT LAB SA"'LES _Q 
COMPANY Loa Al••o• Httipntl Leba Th••• aeapl11 will bt diappatd pf in thr•• •••k• fro• the 

FACILITY dttt qf fintl fiPQtt .unltll ptbtt ttrtngtatntt lfl etdt. 

WORK ID water Qutlitu • Ora. 
TAKEN ---------------------------TRANS MSat4lfL-----------------------

TYPE Liquid 

P.O .• ---------------------------INVOICE undwr ttptrttt cpytr 

SAPfLE IDENTIFICATilJ 
2l LbNL-1-Y-1-L.M.F. 
Qa LNA,-1-Y=2=L. M. F. 
~ LANL-2-Y-1-L.M.F. 
2! LAML-2-Y-2-L.M.F. 
~ LeHL-1-y-3-L.M.F. 
QA LAHL-2-Y-3-L.M,F. 

CEP, Inc. TEST CODES and ~5 used on this report 
CL 1 Chlpfidt 
P CTET X Cerbpn Tetrtcblgrtdt 
P TCE X IticblofpttbyltDI 
IDS 1 Tpttl Dittplytd Splidt 



------ '''"'" 
' - o !P "·'It I ! 'Jt VV 1\,11{ "HI t J /Lit 

PAQE 2 

SAMPLE IDENTIFICATION 
LANL-1-Y-1-L.".F. 

/ 

LANL-1-Y-2-L.".F. · 

t '; ( ' \ l ' 
LANL-2-Y-1-L.".F. 

: If 
,' ,, .\ .. 

'( 

LANL-2-V-2-L.".F. 

REPIJfT OF ANALYSIS 

DATE COLLECTED TYPE OF ANALYSIS 
09/04/86 Chlo~tde 

09/04/86 

09/05/86 

09/05/86 

X Ca~bon Tet~achloride 
X Trichlo~oeth~lene 
Solids, Total Dissolved 

Chloride 
X Carbon Tetrachloride 
X T~ichloroethulene 
Solids, Total Dissolved 

Chloride 
X Ca~bon Tetrachloride 
X Trichloroethulene 
Solids, Total Dissolved 

Chloride 
X Carbon Tetrachloride 
X Trichloroethulene 
Solids, Total Dissolved 

LANL-1-V-3-L.".F. ·. 09/04/86 Chloride 

_, 

LANL-2-V-3-L.".F. 09/05/86 

X Carbon Tetrachloride 
X Trichloroethulene 
Solids. Total Dissolved 

Chloride 
X Carbon Tetrachloride 
X T~ichloroethulene 
Solids, Total Dissolved 

OUT OF STATE t:SUU/ !:)q!:)-2, 88 

LAB I 86-09-247 

mal liter 
l 

11. 05 CX> 
6. 88 <X> 
12350 

9 
11.82 
5.09 
5460 

5 
10. 50 
5.93 
6600 

3 I 3 
11:7& 
6.95 
5010 

3 

CX) 
<X> 

CX> 
<X> 

CX> 
CX) 

10. 19 <X> 
5. 99 CX) 
2630 

4 
10. 01 <X> 
5. 24 <X> 
10550 

.,_ 



......_____..._ ~-.... ! 1 L ) I ~ l l ~"' ' 1 11 
1 I e 1 

) . 1 r 1 I , 1 f f f' J f • 1/\-' M t. · .. 1 ( ( 1 t ) / ~ J l )~ ' OUT OF STATE 800/545-2188 

PAQE 1 CEP, Inr. REPORT LAB I 86-09-379 
RECEIVED: 09/17/86 

wpa Nltipnal Leba REPORT Lpa Ala K 184 
TO Mt i 1 Stop I'M 87515 

Loa Ala•oa, 

ATTEN Lerru Fitldl 

CLIENT LA NAT LAB SAMPLES ~ 
COMPANY Lp1 Alawpt N4tipnal Leba 

FACILITY ---------------------------

WORK ID Wattt Gutlitu 

TAKEN ---------------------------
TRANS C~E~P~--~~~~~----------

TYPE ChlfCOtl Qttttidgtt 

P.O .• .-.--------~---------------INVOICE undtt ''Pitltt cpytr 

11/03/86 00:48:08 
PREPARED Cgntrglw tor Enyirpnmcntal ~~-

BY Pgllutlgn, Inc. '-~~ 
1925 Rgtint Sttttt ~~~ER~T~IF~-IED~~~~y~--------.. 
Santa Ftc t11 B75QiiZ 

ATTEN CONTACT A~A~I~L&-------PHONE ( 5()5 l 982-7841 

Tbtat ••••1•• will bt diaDgttd pf in three weeks frpm tbt 
dett pf final r•aprt unital ptbtt •rrenatmtnta •r• medt. 

* Broken in thioment. 

SAMPLE IDENTIFICATION CEP, Inc. TEST CODES and ~S used on this report 
2.10.96770 
21.0.96770 PA 
ga 0.96771 
g2, 0. 74771 PO 
~ 0.96772 
~ 0.96Ui Pi 

112TCE 1,1,2-TricblpfDitbant 
CTET 1 Ctrbqn Ttttt,blptidt 
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PAGE 2 

SAMPLE IDENTIFICATION 
0.96770 

0.96771 

0.96772 

REPORT OF ANALYSIS 

DATE COLLECTED TYPE OF ANALYSIS 
not specified 1,1,2-Trichloroeth•n• 

not specified 

not specified 

C•rbon Tetr•chloride 
1,1,2-Trichloroeth•n• 
C•rbon Tetr•chloride 

1,1,2-Trtchloroeth•ne 
C•rbon Tetr•chlortde 
1,1,2-Trichloroeth•n• 
C•rbon Tetr•chloride 

1,1,2-Trtchloroeth•n• 
C•rbon Tetr•chloride 
1,1,2-Trichloroeth•n• 
C•rbon Tetr•chloride 

OUT OF STATE 800/545-21 BB 

na 
11~ 

8.0 
1150 
8.0 

499 
5.6 
499 
5.6 

* 
* 
* 
* 

LAB I 86-09-379 

! 

it 
J)l 

, ,, _, 




