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MOI[STI,TRIE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 <lo% 
A 

Comments: 

U W 

Signature:) L Date: 

.. 



HCl METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

I Tmpingers I and 2 I 
Weigh irnpingus 
Empty contents into 
container and 
rinse with DI wats 

Container TSI 
Impingem 1 and 2 

0.1 N H2SO4 Contents 
aud DI Water Rinses 

I I Impingenr 3 and 4 

Weigh impingas 
Empty contents into 
coataincr and 
rinse with DI water 

Impingem 3 and 4 
0.1 N NaOH Contents 
and DI Water R i m s  

1 Train Identification 
~~~~ ~ 

Train No.: 

0.1 N Ei2sO4 Batch No.: 

DI Wata Batch No.: 

0.1 N NaOH Batch No.: 

b BOVAR-CONCORD EnvironrnentaI 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RlGO 
PROJECT NUMBER 541.6265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

02  ZERO 
02 CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

CO2 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
I00 

0 
20. I 

25 Yo 
I000 PPM 
I000 PPM 

ANAL. 
CAL. 

0.07 
9.93 

0.36 
148 

1 . O I  
305 

0 
7.04 

0.85 
100.5 

0.8 
21 .I 

INlTiAL 
VALUES 

SYSTEM 
CAL. 

0.07 
9.86 

0.36 
148 

I .I 
302 

0.01 
7.02 

-0.14 
100.4 

0.7 
21.6 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

DATE 
TIME START 
TIME FIN1Sl-I 

TIGCEMA 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.0 
-0.3 

0.0 
0.0 

0.0 
-0.3 

0.1 
-0. I 

-0. I 
-0.0 

-0. I 
0.5 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.03 
9.76 

2. I 
145 

2. I 
145 

0.05 
7 

1 * O I  
102 

3.4 
23.4 

N OV2 519 5 
08: 18 
12:20 

20 Ya 
1000 PPM 
I00 PPM 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(% SPAN) 

-0.2 -0.2 
-0.7 -0.4 

0.2 0.2 
-0.3 -0.3 

0. I 0.1 
-1 6.0 -1 5.7 

0.3 0.2 
-0.2 -0.1 

0.0 0. I 
0.2 0.2 

2.6 2.7 
2.3 I .8 

Test 16 CEM A Date: 1 I /29/95 Page I 



METHOD 26 
HC1 SAMPLXNG DATA FORM 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

C L I E N T  : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 8:32 T O  12:09 

ORGANICS CONCENTRATION 

DATE : 1 1 - 2 5 - 9 5  
RUN : T16-OC-A 
LOC. : B STACK 

0.0 ug/osm3 0.0000 gr/1000 D S c f  
0.0 ug/Am3 0.0000 gr/1000 A c f  

ORGANICS E M I S S I O N  RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1.7599 DSm3 62.143 D S c f  

AVERAGE I S O K I N E T I C I T Y  101.4 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 16.72 % 

TEMPERATURE 176.2 deg C 349.1 deg F 

FLW 46899 D S m 3 / h r  27604 D S c f m  
99704 A m 3 / h r  58684 A c f m  

VE LOC I TY 19.46 m/s 3830.3 fpn 

GAS A N A L Y S I S  02 10.60 X 
c02 9.60 % 
co 0.00 % 
so2 0.00 x 

MOL. WT. 30.07 g/gmte D.B. 
MOL. WT. 28.05 g/gmte U.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: I M P E R I A L  77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE G A I N  

35 .4  rn 

1.35 m 

1.423 m2 

86.4 kPa 

8124.5 Pa 

5.79 mn 

0.796 

0.983 

3.7 g 

233.7 g 

6.5 g 

-0.3 g 

2.0 g 

14.4 g 

260.0 g 

ORGANICS COLLECTION 

F I LTER ORGAN I CS 

UASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 11-25-95 
RUN : T16-OC-A 
tOC. : B STACK 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.50 in.Hg 

-0.50 in.H20 

0.2280 in. 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT.  TIME STACK VEL. ORIF. 
NO. TEMP. PRES. PRES. 

min. F in.HZ0 in.H2O 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 

9 
9 

10 
10 

a 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

34s 
343 
348 
348 
35 1 
352 
353 
353 
354 
354 
355 
355 
356 
356 
356 
347 
338 
339 
330 
329 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

355 
352 
353 
354 
354 
355 
356 
356 
357 
352 
352 
347 
350 

0.600 
0.600 
0.650 
0.710 
0.670 

0.630 
0.630 
0.670 
0.670 
1.050 
1.050 
1 .ooo 
1 .ooo 
0.930 
0.800 
0.650 
0.650 
0.600 
0 A00 

0.620 

0.850 
0.700 
0.850 
u. 850 
0.960 
0.990 
0.990 
0.990 
0.850 
0.740 
0.800 
0.600 
0.940 

0.85 
0.80 
0.88 
0.95 
0.90 
0.85 
0.87 
0.87 
0.92 
1.50 
1.50 
1 .oo 
1.45 
1.45 
1.40 
1.10 
0.88 
0.88 
0.85 
0.85 

1.30 
0.90 
1.20 
1.20 
1.40 
1.45 
1.45 
1.45 
1.20 
1 .oo 
1.10 
0.85 
1.40 

DATE : 11-25-95 
RUN : T16-OC-A 
LOC. : B STACK 

METER MTR. PROB. OVEN RES. E X I T  PUMP UALL X 

cu.ft. F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

- - - - - -  ---I - - I - -  - - - - -  - - - -  - - - *  - - - - -  - - - - -  -_.*1- 

99.30 
100.95 
102.53 
104.20 
105.95 
107.65 
109.28 
110.92 
112.58 
114.28 
116.02 
118.16 
120.32 
122.44 
124.55 
126.60 
128.45 
130.11 
131.80 
133.43 
135.06 

76 246 235 44 54 3.0 
76 243 242 43 46 3.0 
76 244 242 44 45 4.0 
77 246 242 45 45 5.0 
77 246 243 45 47 4.0 
77 246 243 46 48 4.0 
78 246 243 46 48 4.0 
70 245 242 47 49 5.0 
77 245 243 46 49 5.0 
77 245 244 47 50 6.0 
77 247 242 40 50 6.0 
78 246 244 48 51 6.0 
78 248 243 49 52 6.0 

78 246 245 52 53 5 .0  
78 247 245 53 53 5.0 
78 247 246 56 54 5.0 
7a 246 245 57 54 4 .0  

79 247 245 50 52 6.0 

78 246 246 59 54 4.0 
78 246 245 60 54 4.0 

35.54 74 243 242 56 63 5.0 
37.52 74 245 245 56 53 5.0 
39.25 75 245 243 54 53 6.0 
41.16 76 246 242 56 53 6.0 
43.10 76 245 244 57 54 6.0 
45.17 77 247 240 57 54 6.0 
47.27 78 247 238 58 55 6.0 
49.38 7a 247 238 59 56 6.0 
51.47 78 246 234 59 56 6.0 
53.39 78 245 234 60 57 5.0 
55.16 79 246 246 60 56 5.0 
57.02 79 246 245 56 54 5.0 
58.65 79 245 237 56 54 6.0 

1.0 103.1 
1.0 98.6 
2.0 100.4 
2.0 100.5 
3.0 100.7 
3.0 100.4 
4.0 100.1 
4.0 101.3 
5.0 100.8 
5.0 103.4 
6.0 101.6 
6.0 102.3 
7.0 103.1 
7 .0  102.4 
8.0 103.3 
8.0 99.8 
9.0 98.8 
9.0 100.7 

10.0 100.5 
10.0 100.5 

1.0 105.1 
1.0 100.8 
2.0 101.0 
2.0 102.5 
3.0 102.9 
3.0 102.7 
4.0 103.1 
4.0 102.1 
5.0 101.2 
5.0 99.6 
6.0 100.6 
6.0 101.4 
7.0 102.7 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  

JOBSITE : LAYTON UTAH 

REF. No. : 5415265 

PT.  T IME STACK VEL. ORIF. 
NO. TEMP. PRES. PRES. 

min. f in.H20 in.HZ0 
- - -  - - - -  - - - - -  1 - - - - -  - - - - - -  
7 39.0 350 0.940 1.35 
8 42.0 352 1.000 1.45 
8 45.0 351 0.900 1.35 
9 48.0 341 . 0 .780  1.05 
9 51.0 341 0 .720  1 . 0 0  

10 54.0 3 3 7  0.630 0.85 
10 57.0 336 0.620 0.85 

60.0 

METER 

VQL . 
cu.ft. 

60.71 
62 .77  
64.n 
66.88 
68.68 
70 .44  
72 .08  
73.73 

MTR.  
TMP . 

F 
- - - I  

78 
79 
7 9  
76 
77 
7a 
7a 

DATE : 11-25-95 
RUN : T16-OC-A 

LOC. : B STACK 

PROB. OVEN RES. E X I T  
TEMP. TEMP. TMP. TMP. 

F F F F  
-*I"- I-*-- - - - -  - - - -  
246 247 59 55 

246 248 59 55 
244 243 60 57 
245 248 62 55 
244 246 57 56 
244 246 54 56 

247 248 58 55 

PUMP 

VAC . 
in.Hg 

6.0 
6.0 
6.0 
5.0 
5 .O 
5 . 0  
5 .0  

- - - - -  - 

WALL % 
D I S T .  ISO. 
in. 

. a _ - -  - - - - -  
7.0 102.8 
8.0 101.6 
8.0 102.4 
9.0 98.5 
9.0 100.0 

10.0 99.1 
10.0 100.5 

349  0 .780  1.11 77 246 243 53 53 5 . 1  101.4 



ISOKINETIC 1"EST DATA FORM 

Sample me: & ~*;cI 4 i t  '> Reference Method: 5 r 0 mL3 Page \ of .Y 
k. 

c4 741 4 
i 16:  - G C J q  - City, Province: LAh! 

Test Number: 
Date: k L 4  z s / q r  

I l k 0 7  

Client: 
Project Number: 
Sample Location: 

Start Time: F W  Tie :  
Baroinetric Press. (in Hg): 7s-T+ Stack Press@ H,O):+ or -: - 1 rc, - - 

Stack Diameter (in.): 5 -3 Length x Width: - x -  
Stack Height (ft): i I &  cyclonic Flow: Yes 

Sample BOX Number: T( Gas Meter Factor: 0 -'I ?~'z Calibration Date: %?$ /'?fir 
Nozzle ID.: 7P-L N o d e  Diameter (in.): 0 b t2-3 Calibration Date: kj C- [& /?S- 

Probe I.D.: c r 7 . - 4 -  Pitot Coefficient: G-- ?I& Calibration Date: S y A  ,h," 
Equipment Comments: 

STACK GAS COMPOSITION 

- Filter I.D. #: - 
Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 
-- 



MOISTURE ANALYSIS DATA SWEET 

Impinger 
# 

Impinger Final Wt. Initial Wt. Net 
Contents 03) (g) Condensate 

BAIANCE QC CHECK 

I I 

Post weights I 

A-M x I00 (10% 
A 

i 

L 

Signature: 



DATE: !L LT/ Lv SAMPLING TRATNS DATA SHEET PAGE OF 

? 

Traverse #: I 

I Orifice Gas Meter Reading Vac. 
in Hg 

Imp. XAD 

("P, rP) 
Temp. Temp. 

Meter Mcttr 
Inlet Outlet 

("p) rF) 

Temp. Temp. Tcmp. 
rF) rn , ("n 

3 
3 

L 
c 

54 2 
cs. 6 3  

Leak Volume End: I- ;srf' Ptc tcst leak check Rate (cfrn)u.&b at 1.7 inches Hg (vacuum) Leak Volume Start: qJ. YL 
Post test Icak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K value calculated by: Checked by: 

Leak Volume End 

Operator Signaturr: +' 



7 

Vtl. 1 Orifice 1 GasMettr Reading 1 Stack I Probe 

Prc test leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm)&uc*S8t \s i n c h  Hg (vacuum) Leak Volume Start: 

K ~ I u e  calculated ~ J C  

\ 0 h 
Checked by: 

z4 5 

Imp. I XAD I Meter I Meter I Vat. 

Leak Volume End: 

Zxak Volume End: 35 .2% 
Operator Signaharc: . 



DATl3: \!L /rs / LTt SAMPLING TRAINS DATA SHEET PAGE k OF 2 
Opcmtors: h4. 

Traverse Direction: Start Time: ‘4 Lx Finish T i e :  ‘2 Traverse f: 

I 

PIC test leak chcck Rate (cfrn) am8 at 6.f inches Hg (Vacuum) Ltak Volume Start: 3% - LB Leak Volume End sq* 5YS 
Post test leak check Rate (cfm) at inchcs Hg (Vacuum) Leak Volume Start: 

K value calculated by: Checked br; 



DATE: \ ! - / & / L Y  SAMPLING TRAINS DATA SHXET PAGE O F 2  

Pre test leak check Rate (cfm) at inches Hg (vacuum) Lcak Volume Start: Lcak Volume End 
-33 Post test leak check Rate (cfm&&% at 15 inches Hg (Vacuum) Leak Volume Start 

K vaIue calmfated by: Checked by: 



QA/QC CHECKLIST 

Avg. AP -m 

Static positive or negative -cw 

Average Temperature -m 
- 

PAGE 1 OF 4 

-LA2 
P 

I I I 

PRELIMINARY DATA 

1 Was preliminary vciocity profi~e ptrforma~? 1 0 1  

Estimate % H20 
How estimated? 

3 I '  "I I&; 70 - 
n 8 4  W I E J S  A r4i 1ccI 

Estimate Gas Composition 
How Estimated? 
Proper n d c  selected? 
K factor 
Number of sampling paints per t m w m  
Probe markins correct? 
Time per point 
Number of reading per p i n t  

L ~ - 0 2 % ~  Cog(%) 10 CO@prn) 

~ E + I  j -m 

W 
-ccI 

I C  

b 

-m 

4 
cw 

7 y1 

4 

1 1 -  I 

PROBE NO= 

Nickel plated stainless steel 0 4  cl I 

Mercury 
Anemid 1 1 

It Elbow I 1 \ .  il 
, Y ,  

Stainless Steel or 
Glass or 

Quartz 
Button Hook or I 1 

I Clcancd according to protocol 
Round ? Undamaged? : /  

PP&/,- &= 6 1.L 5 - ocl i '  
J 1 

, I ,  

PROBE LINER: 

Bomilicate or 
Qua- or 
Other I f  

-,r. 

5 

Checked CI 

Stable 1 
Temperature w3 2 25°F W 

r 



PAGE 2 OF 4 

Other 
Properly attached to probe 
(no interference with nozzle) 
Modifications 
Connected to: 

inclined manometer 

QA/QC CHECKLIST 

PROJECT # yf 1.2Ly 

/ 

V - 
i 1’ 

I ITEM J COMMENIS 1 
I PlTOT TUBE?/MEIER BOX I 

L 

micromanometer Range: 
Pitot lines chcckcd for leak 
Pitot pressure gauge z c d  

Orifice prrssurt gauge zeroed \1” 

Meter box levelled 
Gas Tcmperatuxe Sensor 
Thermocouple 

Trpc 
Temp. checked against ambient temp 

1 -  I 11 rnagnchilic gauge 1 I Range: Division: II 

/ 
J 

Teflon 
Borosilicatc glass 
Other 

v‘ 

I I I t  Other t I 11 

GASKET MATERIAL 

Silicone d, 
Other 

h I 

filter assembly cleaned according to Protoool J i ” u 4 L ” q  rlAsP J,, h\+ 0 L &kr 7-y I ’ 

FILTER TYPE 
- (y ,3-  

Quartz 
Other 

Filter checked visually for irregularities 

Rltcr labelled 
Filter heated 

filter centered properly 

Temperature (250 5 25°F) 

d- 

v 
l /  

XAD-2 Trap mvcrcd with foil at all times 1 u’ I U 

Glass 
Cleaned according to protom1 
Themocoupte attached to trap 

\ I  

J \+CJ\hc.r r \ h L  ig 7 fui-- 6’3 w7 
J ’I 

I /  1 



QA/QC CHECKLIST 

impingcr weights recorded 
Impinges properly assembled 
Rccimlating pump set up propcrly 

PAGE 3 OF 4 

d 

/ 
J 

Performed 
Rate 

All openings of sampling train sealed 
Is nozzle scaled when probc is in stack with pump off 
Is cam taken to avoid scraping nipple or stackwall 
EffcctiVt seal around probe when in-stack 
Probe moved to tra=rsc point at right time 
N o d e  and pitot tube kept parallel to stack at all times 

~ 

Modifimtions ~ 

Grcasc used on joints 
Silica gel type 

J 1  
-m ,r\ .IS(,, cfm@ 7 "Hg - 
d Y 

NCW? 

Filters changed during run 
Any particulate lost during filter change 
Sohent trap kept at bWF 
Probe temperature 250 2 25°F 
Filter box temperatux 250 2 25°F 
Data forms mrnplctcd and data rccordcd properly 
Ice level checked 
Condition of silica gel 
Lcak checks at port changes Before 

After 

Used? 
Prc Test LGak Chcck 

K 
~ 

f 

'W 

I 

L/ ! 

27;: <& 
Y( 0' {',,! & cfm@ [F "Hg 

-m 

Im cfm@ I e-7 'Hs 
Anal leak face amptabte 
General comments OR sampling technique 
Sample rccvvery performed on-site? 
Sample rccavcry performed by 
Clean-up area - General Environment 

' 

cfm@ 'Hg -m 

-cM 

N3 -m 

* 

J 
~ ~~ 

B r k h c N y i a h t l e  ~ 

Other 
Wash Bottles: Glass 

J 



PAGE 4 OF 4 

Polyethyhe I 

QA/QC CHECKLIST 

PROJECT # 79 I 

I Cap Material 

m J aMMENIs 
, 

Teflon v 
Polyethylene 
Other 

- 7 d I .  
- 

Petri Dishex borosilicatc glass ."-I I? A 2 i L -  -c, I (  t L  dr .S -C tc  kG! 
plastic ! 

cg) 
&lance Typc -m 

Probe a l I d  to cool suEficiently 
Measured (g) - Actual ' Calibrated or QC checked 

Probe and sample train openings covcrcd 
Silica Gel 

4' 

t 

Condition/Calour 4 -7y z; <,zA-c* 
Weighed v' I 

Filter Handling 

1 TpRrcczcrs used? 1 > / -  I I 

ti Leak frcc I \/ I f II  

Condition? J 
&lour of Filter 

Foil Wrapped? I 

Eront half filter holder / !  
Irnpingers 1 

Recavtrcd according to protocol 
Weighted 
H20/Rccovcry data sheet compictcd 

Blanks ColIccted 
Reagents 
Solvents 

11 SampIes delivered to lab II 



EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin I Back Half Htcr 
Holder and 
Condenser Coil 

Weigh Coil & 
Record Weigbt 

--, 

Weigh imphtgen and 

contents of #l, #2 and 
#3 i;lTbLntaintr. 

rtcordwts. Empty 
Rinse back half filter 
holder. condensa and 
hpingers1,2and3 
3x with hwtane 
and acetone. 

Weigh XAD Trap It 
Record Weight 

Cap ends and 
wrap in foil. 

h o v e  and p h  on 

fold in W a n d  
pre-cleancd foil 

I I Coatalner'€Sl3-~ 
Front Half Acetone 

HaaneRlnse 

~~ 

Container 'IS3 
Back Half Filter 

and Condenser Coil 

FiIlalWL: 42+? 
lnitialwt: LC'3.r 
Gizixx 1 iy%, 
Colour: L-,&& 

Container TS6 
Back Half Rinse, 

Container TS5 
Impinger Contents 

1 i 

Initial Wt: 
Gain: 

Colour; 

, 
\ 

\ 

'\ Seal and Label 

PL I Train R c c o v d  By: b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G U  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  25 
RUN : A:T16-MP-A 
LOC. : B STACK 

RUN TIME : 08:32 TO 12:09 

METALS CONCENTRATION 478.6 mg/DSm3 0.2092 gr/DScf 

a 12% c02 598.3 mg/OSm3 0.2615 g r / D S c f  
224.9 mg/Am3 0.0983 g r / A c f  

METALS EMISSIOM RATE 6.530 g/s 51.83 lb/hr 

SAMPLE GAS VOtUM€ 2.0896 DSm3 73.784 DScf 

AVERAGE I S O K I N E T I C I T Y  100.4 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 16.50 % 

TEMPERATURE 176.2 d e g  C 349.2 deg F 

49109 DSm3/hr 28905 DScfm 
104535 A W h r  61527 Acfm 

VE LUC I TY 20.40 m/s 4015.9 fpm 

GAS ANALYSIS 02 10.60 % 
c02 9.60 % 
co 0.00 % 

so2 0.00 x 

MOL. WT. 30.07 g/gmole  O.B. 
MOL. UT. 28.08 g/gmole  U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERlAL 77 d e g  F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  
JOESITE : LAYTON UTAH 
8EF.No. : 5 4 1 6 2 6 5  

DATE : 95 11 25 
RUM : A:T16-MP-A 
LOC. : B STACK 

STACK HEIGHT 35.4 m 116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.40 in.Hg 

-0.48 in.H20 

0.2440 in. 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 86.0 kPa 

STATIC PRESSURE 119.5 Pa 

NOZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 
CONDENSATION IN IMPINGER 2 
CONDENSATION IN IMPINGER 3 
CONDENSATION I N  IHPINGER 4 
CONDENSATION I N  IMPINGER 5 
CONDENSATION I N  IMPINGER 6 
S I L I C A  GEL UEIGHT GAIN 

171.1 g 

26.2 g 
5.1 g 

0.7 g 

1.4 g 

16.2 g 

83.0 g 

TOTAL MOISTURE GAIN 303.7 g 

METALS COLLECTION 

FILTER METALS 

WASHINGS METALS 
IMPIMGER METALS 

1 .oooo g 

0.0000 g 

0.0000 g 

TOTAL METALS 1 .oooo g 

TOTAL SAMPLING TIME 120.0 min. 



AIR TESTING SERVICES 1NC. METALS EMISSION REPORT 

CLIENT : R I G O  AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 11 25 
RUN : A:T16-MP-A 
LOC. : 8 STACK 

FT. TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP WALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45 .O 
48.0 
51 .O 
54.0 
57.0 
60.0 

346 0.780 
347 0.890 
348 0.910 
350 0.950 
351 1.000 
351 0.980 
352 1.100 
352 1,100 
353 1.100 
354 1.100 
354 1.100 
355 1.100 
355 1.000 
355 1.000 
355 0.980 
353 0.850 
353 0.860 
353 0.860 
353 0.870 
253 0.870 

TRAVERSE NO. 2 

1 0.0 
1 3.0  
2 6.0 
2 9.0 
3 12.0 
3 15.0 

4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

4 18.0 

335 
332 
334 
33s 
346 
352 
352 
356 
356 
352 
35 1 
35 0 
349 

0.690 
0.550 
0.680 
0.720 
1 .ooo 
1.100 
1.100 
1.100 
0.970 
0.790 
0.610 
0.600 
0.720 

1.55 
1.60 
1.60 
1.80 
2.00 
1.90 
2.00 
2.00 
2.00 
2.05 
2.05 
2.10 
2.05 
2.00 
1.90 
1.65 
1.65 
1.60 
1.60 
1.60 

1.30 
0.98 
1.20 
1.30 
2.10 
2.15 
2.15 
2.15 
1.90 
1.45 
1.10 
1.10 
1.30 

196.24 
198.38 
200.55 
202.72 
204.98 
207.37 
209.71 
212.14 
214.54 
216.93 
219.36 
221.78 
224.22 
226.65 
229.10 
231.47 
233.67 
235.87 
238.06 
240.22 
242.38 

242.87 
244.80 
246.58 
248.40 

252.73 
255.19 
257.68 
260.16 
262.49 
264.56 
266.38 
268.18 

250.37 

76 235 248 52 
77 235 252 52 
78 236 250 53 
79 236 248 55 
79 236 251 55 
80 235 251 53 
80 234 250 54 
80 235 249 53 
80 236 252 54 
80 236 251 53 
81 237 252 54 
81 237 252 54 
81 237 249 54 
81 237 253 54 
81 238 249 54 
81 238 249 54 
81 237 251 54 
81 238 254 53 
81 239 250 53 
81 239 249 53 

78 237 
78 238 
79 238 
79 238 
80 238 
80 239 
80 239 
81 238 
81 238 
81 233 
81 237 
81 237 
81 237 

255 
256 
256 
256 
256 
256 
257 
255 
255 
250 
255 
255 
253 

59 
59 
48 
47 
46 
49 
49 
49 
46 
46 
46 
46 
46 

4.0 '1.0 
4.0 1.0 
4.0 2.0 
4.0 2.0 
4.0 3.0 
4.0 3.0 
4.0 4.0 
4 . 0  4.0 
4.0 5.0 
4.0 5.0 
4.0 6.0 
4 . 0  6.0 
4.5 7.0 
4.5 7.0 
4.5 8.0 
4.5 8.0 
4.5 9.0 
4.5 9.0 
4.5 10.0 
4.5 10.0 

3.5 1.0 
3.5 1.0 
3.5 2.0 
3.5 2.0 
4.5 3.0 
4.5 3.0 
5.0 4.0 
5.0 4.0 
5.0 5.0 
5.0 5.0 
5.0 6.0 
4.0 6.0 
4.0 7.0 

104.4 
98.9 
97.7 
99.6 

102.8 
101.5 
99.6 
98.3 
98.0 
99.7 
99.1 

100.0 
104.4 
105.3 
102.8 
102.3 
101 -6  
101.1 
99.2 
99.2 

98.9 
101.8 
93.7 
98.6 

101.1 
100.8 
102.0 
101.7 
101.7 
99.7 
99.6 
99.2 
97.6 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME 
NU. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - I  - - - -  
349 
35 1 
350 
350 
343 
34 1 
340 

349 

0.680 1.25 
0.800 1.50 
0.750 1.40 
0.660 1.25 
0.630 1.20 
0.450 0.90 
0.460 0.07 

0.850 1.63 

METER 

VOL . 
cu.ft. 

270.12 
272.03 
274.09 
276.10 

279.90 
281.51 
283.09 

- - - - - -  

278.03 

DATE : 95 11 25 
RUN : A:T16-MP-A 
LOC. : B STACK 

MTR. PR03. OVEN 

81 
81 
81 
75 
76 
76 
76 

79 

238 
238 
238 
235 
236 
237 
238 

237 

TEMP. 
F 

- - - - -  
255 
254 
25 2 
25 5 
255 
256 
257 

253 

E X I T  PUMP UALL X 
TEMP. VAC. DIST. 1SO. 

F in.Hg in. 
- - - -  - - - - -  - - - - -  * 

45 3.5 7.0 98.8 
45 4.0 8 . 0  98.5 
48 4.0 8.0 99.2 
48 3.5 9.0 102.6 
47 3.5 9.0 101.2 
47 3.0 10.0 102.9 
48 3.0 10.0 99.7 

51 4 .1  100.4 



City, Province: 
Project Number: 9Ib&,’ Test Number: 
Sample Location: B sw Date: 

Client: &J a-5 a 
%? 2s‘ 

’ ,+?y-- 
F*kTime: 

Start The: 0 : 3 L  
Barometric Press. (in Hg): ZG *I Stack Press(in H~o):+ ar -: -4 W 
Stack Diameter (a): 1 Length x Width: X 

*/ 
Stack Height (ft): /Ih cyclonic Flow Yes No 

sample BOX  umber: T3 Gas Meter Factor: i b  a@ Calibration Date: w / !  
Nozzle1.D.: Qz N o d e  Diameter (in.): # ?  y q  Calibration Date: deb- 
Probe ID.: TI -7 Pitot GeKcient: + 3qd Calibration Date: 

Equipment Comments: II 
STACK GAS COMPOSITION 

Fdter I D .  #: 
- ‘ . - 1  

w?inger3 (g) I , h  Net Fdter Wt. (g): 

hpinger 4 (g) $ i  Net Probe Wash Wt. (g): 
T d  

hpinger 5 (g) 0 - 2  I Imp. Residue Wt. (g): 

Control Equipment Operation: €V 

Date: 



SAMPLING TRAINS DATA SIfEET PAGE 2 O F C  

1 *I 2.1 

Gas Meter Reading Stack 
Temp. 

estrcd Actual 

Probe B O X  ’ Imp. 

YE) CP) PF) 
Temp. Temp. Temp. 

23Y ZP ( p  Y 

XAD Meter Mctcr 
Temp. Met Outlet 

rn (39 (“F) 

I 7 9  7r ! 

632 77 

. B 2  37 

Vac. 

in Hg 

4- 4 9  

Ltak Volume End: 

Leak Volume End 

Prc test leak check Rate (cfm) *aoy at inches Hg (vacuum) Leak Volume Stan: 

Post test leak check: Rate (cfm) at j< inches Hg (Vacuum) Leak Volume Start 

K MIUC calmlated by: Operator Signatu Chcekcd by: 



SAMPLING TRAINS DATA SHEET FAGEL  OF^ 

Traverse Direction: /N Start Time: B’’2 RnhhTimc: Traverse#: f 

I 
. .. . 

Orifice Gas Metcr Reading I Stack I Probe I Box l -  

I 

-t 

Meter I Meter I Vat. 
Ink t Outlet in Hg 

I 

Prt test leak check Rate (dm) c@ ;7’ at inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

Post test leak check Rate (cfm) @L at 1)’ inches Hg (Vacuum) Leak Volume Start: 

K MIUC caatcutatcd by: Checked by: Opcra tor Signature: z Leak Volume End: 

b Environmental 



PAGE L/ O F C  SAMPLING T M N S  DATA SHEET 

c 

Client: Project 8: sy/L2&- Sample Location: Operators: m/4 k 

Traverse#: 2 Traverse Direction: Start Time: T:@ F i h  T i e :  

Orifice Gas Meter Reading Stack 
Temp. 
(“F) 

33r 
33‘2 
33Y 

XAD Meter 
Temp. Inlet 

rrq 0 

Meter Vac. 
Outlet in Hg 
rP) 

7.7 3.r 

7’7 l3.r 
2 A72 

7 3  I4.s 
7?- KQ 234 

236 
I \I 93 238 

2 38 
237 

3F 237- 
237 

/ I  
Prc test leak check: Rate (cfrn@.& at 16 inches Hg (Vacuum) Leak Volume Start: A Y 2 6  &&3 
Post test leak check Rate (dm)s@@ at 18 inches Hg (Vacuum) 

K value calculated by: 

Leak Volume Start: 

Checked by: 
Leak Volume End: / 7 i  



SAMPLING TRAINS DATA SHEET PAGE Z O F  $- 

7.9 
ALL 
E 
49 
57 

Gas Meter Reading Stack 
Temp. 

Probe B O X  Imp. XAD 

0 rn ("P) CP) 
Temp. Temp. Temp. Temp. 

Meter Meter 
hitt Outlet 
m ("F) 

Pre test leak check Rate (cfm) ' m8 at 16 inches Hg (Vacuum) 

Post test leak check: Rate (cfm) ~m at 1 inches Hg (Vacuum) 

ZIak Volume Start: 

Leak Volume Start: 

Leak Volume End: 
Leak Volume End: 

K valuc calculated by: Checked by: Operator Signaturr: v 

, ' -  



QA/QC CHECKLIST 

Modfica tions: 

i 

PAGE 1- OF 4 

XfEM I d 1  cOMM13NIs 

4 
Was prtiirninary velocity profile performed? 
Avg. AP - 

A&. Static pxitivc or negative -m 

Avcrage Tempcratuz -m v 

v 

~%zC Operator: T d  II 

1 

Estimate % H20 
How estimated? 

,c, Reference Method: @ P m H  

1 .  'I /&7 cc) 

/nr -m 

II 

Estimate Gas Composition 
Wow Estimated? 

, , I  1 

02% - C02(%) - ~ @ F m )  - -ccI - 
Proper nozzle sclccted? 

Number of sampling points per traverse 
Pmbe markings correct? 

Time per point 
Number of readin@ per point 

K factor 

Baromctric Prcssurc Measured? 
Mercury 

Aneroid 

/ 
-m 

/ a  

@ 
2 

- 
1/ 

-m 

-Y 

Nickel plated stainless steel or 
Stainlcss Steel or 
G I s  or 
Quartz 
Button Hook Or 

Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

I/ 

L q  
/ I  

. 

PROBE LINER. 

Borosilicatc or 

Other 
Quartz or / 

Cleaned smrding to prorooal r/ 

Checked d 
Tcmpcrature wl 2 25°F v 

-p 

PROBE I-EKJWG SYSIEM: 

Stable 
Y * 



P A G E 2  OF 4 

Type "S" Or 

Other 
Properly attached to probe 
(no interference with node) 

QAfQC CHECKLIST 
/ 

PROJECT R .91b7,lo, 

I/ 

I /  
Modifications -m 

Connected to: 

I/ inclined manometer 
magnehilic gaugc Rangc: ' Division: 

l micromanometer 
Pitot lines checked for leak 

k g t :  / i  

d 
Pitot pressure gauge zeroed I f  
orifice presurc gauge ZtMCd . I /  

li Teflon I V  I iI 

rn 

Bomilicatt @ass 
Other 

I 
GASKETMATERIAL 

Silicone I d  I 

Meter box lcvcllcd 
Gas Temperature Sensor 

L/' 
. A  

Therrnocouplc 

Trpe 
Temp. checked against ambient temp 

~~~ 

Glass 
Cleaned a m d i n g  to protocol 
Thcrmoeouplc attached to trap 
XAD-2 Trap covl~rcd with €oil at all times 

J 

14 
Q 

Bomilicatc $ass 

Other 
t/ 

I Ot hcr 
Rltcr asscmbly cleaned according to Protocol J 

FILTER TYPE 
Glass Fibre 

Quartz L/' 

Rltcr ccntercd properly J 

I/( 

Other c 

Rltcr checked visually for irregularitieb 

Rlter labelled 
Ptlter heated 
Temperature (250 ?r: 25°F) 

L f  

-- 

C O N D E N S E ~ - 2  TRAP 



QA/QC CHECKLIST 

No. of Impinges 
Contents #I -m 

DATE: L 

~- - _ _ _  ~ ~~ ~ _ _ _  

R2 -m 

RC3 
#4 -cc( 

#S -m 

16 

-m 

-m 

Impingcr weights recorded cl 4 

Impingcrs properly asscrnbled 
Rccirculating pump set up properly 
Modifications -m 

c 

PAGE 3- OF 4 

~~ 

Grtasc used, on joints 

Silica gel type 
v 

-ccI 

I I New? d 
Used? 

Performed 
Rate 

At1 opening of sampling train sealed 
Is noalc scaled Men probe is in stack with pump off  
Is cart taken to avoid scraping nipple or stackwall 
E€f&iVc seal around probe when inatack 
Probe moved to traverse point at right time 

II 
-m , M y  cfm@ /& "Hg. 

t/ 
v 
i/ 
J - 

d i  

I I /  N d e  and pitot tube kept parallel to stack at all timcs 

EPilters changed during run i I  
Any particulatc lost during filter change 
Sorbent trap kept at - W F  
Probc ternperaturc 250 2 25°F 
Rlter box temperatun 250 2 25°F 
Data forms completed and data recorded propcdy 

Y .  I 

i f  

d 
Ice levd checked I d  
Condition of silica gel -ccI 

Lcak checks at port changes &fore -m 

After -m 

Rnal leak race acctptablc 

I 

- -m ' General comments on sampling technique -m 

Sample recovery performed on-site? 
Sample recovery performed by -m 

Cfean-up 8m - General &vironment 

Brusher: Nyion bristle Lf 

- 
Other 

Wash h t t l c s :  Glass 
4 

+ 

,w2 dm@ /< "Hg 
v@B cfm@ "Hg 
; 'Hg 



QA/QC CHECKLIST 

rneM 

Tcflon 
Polyethylene 

PAGE 4*OF 4 

J CoMMENls 

4 

DATE: ?n/< 

Balance Type 
Calibrated or QC checked 
Probc all& to cool suffiaently 

Probe and sample train openings c o v c d  

Condition/Colour 
Weighed 

Silica Get 

FIltcr Handling 

-ck - Actuai M - u d  -(g) 

4/ 

i/ 

1 q p 4 ,  b, '&zl/t,q$d. 
v "  I 8 -  

Other 
Storage Containers: 

?krcczcrs used? 
Condition? 
Colour of Ffrlter 
Fo i 1 Wrapped? 

Acetone 
Probe Rinse5 

Bomilicatc glass 

W 

L/ -t- 0.p WL!? 

If 

HZOfRerovery data sheet cornplcted 
Blanks Collected 

l l  

~ ~~ 

Blank Train 
Samples labelted and stored properly 
Liquid tmls marked 
Samples delkrtd to lab 

- ~ 

probe liner 
front half filter holder 

Rcrovcrcd according to protocol 
Weighted 

Impinges 

.~ -~ -- ~~ 



MOISTURE ANALYSIS DATA SHEET 

A - x 100 (10% 
A 

Comments: 



I 
EPA METHOD 29 

METALS / PARTICULATE (MP) SAMPLING TRAIN 
RECOVERY DATA FORM 

DATE: q< ! I  - 2 g  TEST#: d -hQd& ?4b 
i 

L 1 

I- I 

MarkLiquid Level on Containers 
Seal andLabe1 Containen 
ReagentBlanksSubmitted? Yes .v No - 
Prepare Fresh Acidified KMnW Daily d 

b BOVAR-CONCORD Environmental MBRB'-DRw--Mq 95 



METHOD 26 
HCl SAMPLING DATA FORM 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

Date: 

". 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

PROJECT NO.: .<q / 626 1- 
LOCATION: 5k-L !> TEST #: 7 /'?w I IE,DATE: yc//.c2 G 

u26RBcDRW-Mq 9S 

Impingers 1 and 2 I 
Weigh impingm 
Empty contents into 
container and 
rinse with DI water 

Container Tsl 
Impingers 1 and 2 

0.1 N H2S04 Contents 
and DI Water ]Rimes 

M W L :  1 3-7 
34-.7 EFl lrtitifllwt.: 3 3 . 3  

Xmpingcrs 3 and 4 

Weigh impingers 
Empty contents into 
containerand 
rinse with DI water 

Container TS2 
Imphgers 3 and 4 

0.1 N NaOH Contents 
and DI Water Rmes 

Train Identification I 
Train No.: 

0.1 N W04 Batch No.: 

DI Wata Batch No.: 

0.1 N NaOH 3akh No.: 

Train Loaded By: 

RmvcredBy: , 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT R IGO+ R IGO DATE 
PROJECT NUMBER 5416265 TIME START 
SAMPLE LOCATION STACK TIME FINISH 

TEST NUMBER Tl7CEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

02  ZERO 
02 CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CAL.GAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
f 00 

0 
20.1 

25 % CARBON DIOXIDE 
1000 PPM CARBON MONOXIDE 
1000 PPM TOTAL HYDROCARBONS 

ANAL. 
CAL. 

0.03 
9.83 

0.5 
149 

0.5 
303 

0.02 
7.03 

A 
A 01 

0.2 
19.7 

I NlTIAL 
VALUES 

SYSTEM SYSTEM 
GAL. CAL. 

BIAS 
(% SPAN) 

0.03 0.0 
9.76 -0.3 

2.1 0.2 
145 -0.4 

0.7 0.0 
303 0.0 

0.05 0.2 
7 -0.2 

1 . O l  0.0 
102 0. I 

0.2 0.0 
19.8 0. I 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.07 
9-81 

3.6 
145 

0.4 
300 

0.06 
6.95 

0.98 
101 

-0.9 
18.6 

N OV2 5/95 
1332 
1741 

20 Yo 
1000 PPM 
100 PPM 

SYSTEM DRIFT 
CAL. (%SPAN) 
BIAS 

(Yo SPAN) 

0.2 0.2 
-0. I 0.2 

0.3 0.2 
-0.4 0.0 

-0.0 -0.0 
-0.3 -0.3 

0.2 0.1 
-0.4 -0.3 

"0.0 -0.0 
0.0 -0. I 

-1 .I -1 .I 
-1 .I -1.2 

Test 17 CEM 8 Date: 1 ? /29/95 Page I 



A I R  TESTING SERVlCES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO 8, RIGO 
JOESITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 9 5  11 25 
RUN : T17-OC-6 
LOC. : 3 STACK 

RUN TIME : 15:04 TO 17:29 

ORGANICS CONCENTRATION 591.3 mg/OSm3 0.2585 gr/DScf 

a 1 2 %  c02 748.5 mg/DSm3 0.3272 gr/DScf 

285.3 mg/Am3 0.1247 gr/Acf 

ORGANICS EMISSION RATE 7.529 g/s 59.76 lb/hr 

59.720 DScf SAMPLE GAS VOLUME 1.6913 DSm3 

AVERAGE I S O K I N E T I C I T Y  99.7 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 14.82 % 

TEMPERATURE 175.0 deg C 347.0 deg F 

F LOU 45828 D S W h r  26974 D S c f m  
94998 A W h r  55914 Acfm 

VELOCITY 18.54 m/s 3649.6 fpm 

GAS ANALYSIS 02 10.70 X 
c02 9.48 % 
co 0.00 % 
so2 0.00 x 

MOL. CIT. 30.06 g/gmot@ D.B. 
MOL. UT. 28.27 g/gmle W.E. 

*STANDARD CONDITIONS : METRIC 2 5  deg C, 101.3 kPa 
: IMPERIAL 7" deg F, 29.92 in.Hg 



AIR TESTING SERVlCES INC. ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  25 
RUN : T17-OC-B 
LOC. : B STACK 

STACK HEIGHT 35.4 m 116.0 ft. 

STACK DIAMETER 1.35 in 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 86.4 kPa 25.50 in.Hg 

STATIC PRESSURE -119.5 Pa -0.48 in.H2O 

NOZZLE DIAMETER 5.79 m 0.2280 in.  

PITOT COEFFICIENT 0.796 

METER CORRECTION FACTOR 0.983 

CONDENSATE COLLECTION 

RESIH TRAP CONDENSATE 0.9 g 
CONDENSATION IN IMPINGER 1 189.0 g 
CONDENSATION IN IMPINGER 2 5.9 g 
CONDENSATION IN IMPINGER 3 1.4 g 
CONDENSATION IN IMPrNGER 4 1.0 g 
CONDENSATION IN IMPINGER 5 0.3 g 

SILICA GEL WEIGHT GAIN 18.0 g 

TOTAL MOISTURE GAIN 216.5 g 

ORGANICS COLLECTION 

FILTER ORGANICS 1.0000 g 
WASHINGS ORGANICS 0,0000 g 
RESIN ORGANICS 0.0000 g 
IMPINGER ORGANICS 0.0000 g 

TOTAL ORGANICS 1 .oooo g 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. T I M E  STACK VEL. O R I F .  
NO TEMP. PRES. PRES. 

min. F in.H20 in.H20 
- - -  - " - -  - - a * -  - - - - - -  - - - - - -  

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
a 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
5 1  .O 
54.0 
57.0 
60.0 

344 
340 
343 
344 
346 
346 
346 
345 
347 
347 
347 
349 
350 
349 
345 
346 
338 
335 
325 
325 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 

352 
353 
355 
356 
353 
355 
355 
354 
35 1 
352 
353 
353 
354 

0.450 0.65 
0.450 0.60 
0.600 0.80 
0.600 0.85 
0.600 0.80 
0.600 0.80 
0.550 0.70 
0.500 0.68 
0.600 0.80 
0.600 0.80 
0.600 0.80 
0.950 1.40 
0.920 1.35 
0.900 1.30 
0.870 1.25 
0.890 1.25 
0.690 0.95 
0.650 0.85 
0.450 0.65 
0.500 0.70 

0.720 

0.810 
0.850 
0.750 
0.750 
0.920 
0.900 
0.900 
0.810 
0.840 
0.880 
0.880 
0.910 

1 .oo 
1.20 
1.25 
1 .oo 
1.05 
1.35 
1.30 
1.30 
1 . I 0  
1.20 
1.35 
1.30 
1.30 

DATE : 95 11 25 
RUN : T17-OC-B 
LOC. : B STACK 

METER MTR. PROB. OVEN RES. E X I T  PUMP UALL % 

cu.ft. F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

- - - - * 1  - - - -  - - - - -  - - I - -  - - - -  a * - -  - - - - -  - - - - -  - - - - -  

75.11 
76.56 
77.94 
79.51 
81.17 
82 -82 
84 -46 
86.02 
87.52 
89.15 
90.78 
92.42 
94.50 
96.52 
98.52 
100.49 
102.48 
104.23 
105.90 
107.36 
108.87 

9.37 
11.17 
13.11 
15.10 
t6.90 
18.73 
20.77 
22.77 
24.79 
26.67 
28.58 
30.57 
32.56 

77 244 253 56 65 4.0 
76 245 243 60 60 4.0 
76 244 244 60 50 6.0 
76 244 247 58 49 6.0 
77 244 249 53 46 6.0 
78 244 250 52 46 6.0 
77 246 246 51  46 5.0 
77 245 246 52 47 5.0 
77 247 251 52 47 6.0 
79 246 248 53 47 6.0 
7a 246 244 53 47 6.0 
79 246 248 54 47 8.0 
79 247 248 53 47 8.0 
79 247 247 54 47 8.0 
a0 246 249 53 49 7.0 
80 248 249 56 47 7.0 
80 246 247 56 48 6.0 
79 247 250 5a 49 6.0  
79 246 247 60 49 5.0 
79 247 249 60 49 6.0 

78 244 250 ta 64 7.0 
78 245 249 55 53 7.0 
79 245 248 54 50 7.0 
79 246 247 54 50 7.0 
79 246 248 54 50 7.0 
79 247 250 53 51 8.0 
80 247 249 53 51 8.0 

80 247 248 54 52 7.0 
81 248 248 56 52 7.0 
81 248 248 54 52 8.0 
81 247 250 55 52 8.0 

ap 247 249 54 5 1  8.0 

81 248 249 56 52 8.0 

1.0 102.4 
1.0 97.3 
2.0 96.0 
2.0 101.6 
3.0 101.0 
3.0 100.2 
4.0 99.7 
4.0 100.4 
5.0 99.8 
5.0 99.5 
6.0 100.2 
6.0 101.2 
7.0 99.9 
7.0 100.0 
0.0 99.7 
8.0 99.6 
9.0 98.9 
9.0 97.1 
10.0 101.4 
10.0 99.5 

1.0 100.9 
1.0 102.5 
2.0 102.7 
2.0 98.9 
3.0 100.3 
3.0 101.1 
4.0 100.1 
4.0 101.1 
5.0 98.8 
5.0 98.6 
6.0 100.5 
6.0 100.5 
7.0 89.3 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : R I G O  & R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT . 
NO. 

--I 

7 
8 
8 
9 
9 

10 
10 

T I M E  

min. 

39.0 
42.0 
45 .O 
48.0 
51 .O 
54.0 
57.0 
60.0 

-I-- 

STACK VEL. 
TEMP. PRES. 

F in.HZ0 

351 0.910 
350 0.720 
350 0.720 
348 0.670 
349 0.780 
340 0.650 
338 0.600 

- - - - -  --3*-- 

O R I F .  

PRES. 
in.H20 

1.30 
0.96 
0.97 
0.90 
1.05 
0.85 
0.88 

I"*--- 

METER 

VOL . 
cu.ft. 

34.36 
36.53 
38.30 
40.10 
41.79 
43.62 
45.28 
46.94 

- - - - - -  

MTR. 
TMP . 

F 
- * - -  

81 
81 
81 
82 
82 
82 
82 

DATE : 95 11 25 
RUN : T17-OC-3  

LOC. : B STACK 

PROB. OVEN RES. E X I T  PUMP 
TEMP. TEMP. TMP. TMP. VAC. 

F F F F in.Hg 
- - - - -  ----3 - - - -  I--- - - - - -  
247 248 57 52 8.0 
247 248 58 52 7.0 
247 250 59 52 7.0 
248 249 59 52 7.0 
246 251 60 52 7.0 
246 246 60 52 7.0 
246 249 60 52 7.0 

WALL % 
D I S T .  ISO. 

in. 

7.0 107.6 

. * I - -  - - - - -  

8.0 98.4 
8.0 100.1 
9.0 97.2 
9.0 97.6 

10.0 96,4 
10.0 100.2 

347 0.715 1.01 79 246 248 56 51 6.7 99.7 



Client: City, Province: L k Y  4, y'TJq i-+ 
Project Number: -' cq I 62 (i,+ Test Number: - 
Sample Location: - C! 5 L A L  k Date: G.-/v 2 Y/5 r 
Start Time: i 5 s . t :  
Barometric Press. (ii Hg): ZTt 2 Stack Press(in H20);+ or -: - 0 Y 3  
Stack Diameter (in.): 73 Length x Width: - 
Stack Height (ft): -1 Cyclonicflow: Yes 67/) 

I I 7 - 0 c  r,i, 

Finish Time: m - z q  

x -  

Gas Meter Factor: 0 .'i 2.5 Calibration Date: '..;. (y/s 
N o d e  Diameter (in.): 0. 2 t y ,  

Pitot Coefficient: o M 6 Calibration Date: 

Sample Box Number: 7 c 
Nozzle ID.: 7\-L Calibration Date: 'L u 6 /? j- 

Probe ID.: 7 - L -  +- 
Equipment Comments: 

STACK GAS C O ~ O S I I I O N  

0, (%I: /df 7" co (ppm): 0 ther: 
co, (%): p q$ 
h P h F  1 (g) W , C  Assumed H,O (96): .A 
b P & w  2 (g) s4 Filter I.D. #: 

hpinger 3 (g) 1 tv Net Filter Wt. (g): 

hPiQger 4 (d L c  Net Probe Wash Wt. (g): 
hpinger 5 (g) Y *L - 1 %  ,o 

- 
\ 

- 
- 

Imp. Residue Wt. (g): 
Impinger 6 (g)c,&%w Ok3 

Total H,O Condensed (g) 2 ) 6 S  
XAD-2 Trap (g) 0 , Cf 

- 
Sampling Comments: IT-Oc 

Process Rate: 

Control Equipment Operation: 

Process Comments: , 

Signature: Date: nl.. .., 2% / c \ )  F-+ 



MOIS"URl3 ANALYSIS DATA SHEET 

I 

Impinger lmpinger Final Wt. Initial Wt. Net 
# Contents (g) Condensate 

B M C E  QC CHECK 

A - x 100 (10% A 

Signature: Date: 



DATE IL ps / SAMPLING TRGMS DATA SmET P A G E 2  OF 3 

0 o.*r 
'7 

Pre test leak check: Rate (cfrn)Oc)\L at \ 3 inches Hg (Vacuum) Leak Volume Start: '3.cj( I 5 27 
Post test leak check: Rate (cfm) at inchcs Hg (Vacuum) Leak Volume Start: 

K value calculated by: Checked by: 

Leak Volume End: 3 9 I I y 
Ltak Volume End: 

Operator Signature: 



P A G E X  OF 5 SAMPLING TRAMS DATA SHEET 

I 1 I 
Gas Mctcr Reading Stack Probe BOX I Temp. 1 Temp. I Temp. 

Prt test lcak check Rate (cfm) at inchcs Hg (Vacuum) teak Volume Start: 

Post test leak check Rate (cfma CC& at I 5 inches Hg (Vacuum) Lcak Volume Start: 

K value calculated by: 

I 0 YJ - %% 
Checked by 

Imp. XAD Meter 
Temp. Temp. Inlet 

("P) 0 (of) 

Mctcr Vac. 

Outlet in Hg 
("F) 

Leak Volume End 
Leak Volume End 'm- \ f 

Operator Signamre: 



SAMPLING TRAINS DATA SHEET P A G E L  O F T  

Traverse #: 7 Travcrsc Direction: .I- 

I (3 4-L  

I I I I I I I 

PE test leak check Rate (cfrn)a-mt‘at i b inchcs Hg (vacuum) Leak Volume Start: q*\s Leak Volume End; 9 3-3  
Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K value mlmufatcd by: Checked by: 

Meter Vac. 
Outlet in Hg 
(“P) 

Leak Volume End 
Operator Signature: 

BOVAR~ONCORD ~ r o n m e ~  



DATE: /L=-/bw SAMPLING TRAINS DATA SHEET PAGE L O F X  

Prt test leak check Rate (cfm) at inches Hg (Vacuum) Lcak Volume Start: Leak Volume End: 

Post test leak check Rate (cfrn)O&& at 16 inches Hg (vacuum) Leak Volume Start: Lcak Volume End: m- 
K value calculated by: Checked by; 

E\rnRhf.!qrnSpRM 
! 

Meter I Vac. 
Outlet in Hg 
(“8 



QA/QC CHECKLIST 

1 

PAGE 1 OF 4 

m 1 / 1  COMMENIS 

PRELIMINARY DATA 
I 

Nickel plated stainless steel or / 
StainIess Steel or 1. Glass or t 

11 Was preliminary velocity prafile performed? ll 
Avg. APpp 
Static positive or negative 
Average Tempcraturt 
Estimate % H20 
How estimated? 
estimate Gas Composition 
How Estimated? 

~ ~~~ . ... ~ ~~ p~ 

Ic. Number of sampling points per traverse 

Probe markings comct? I /  

-cy 

b Time per point -m 

Number o€ reading per point -m -7 

Barometric Pressure Mcasurcd? 
Mercury 
Aneroid 

11 PROBELLNER: II 



PAGE 2 OF 4 

Properly attached to probe 
(no interference with nozzle) 
Modifications 
Connected to: 

inched manometer 
magnchilic gauge 
micromanometer 

Pitot lines chcckcd for leak 

QA/QC CHECKLIST 

PROJECT # I i'.' k 7 

I 

W'/ - 
-L---- 

Range: Division: 
Range: 

W j  

I li PlTOT TUBE/METER BOX 

Teflon 
Borosilicatc @ass 
Other 

li Type "S" Or t L/ 1 

./- 

Glass Fibre 
QIJartl: 

Other 
Rltcr checked visually for imgularitics 

I I ' \  - -  

Temp. checked against ambient temp I / I  
FILTER HOLDER 

Borcrsilicatc glass 

Other 

PRlTMATERIAL 

V 

/ v 

H Silicone I *i/ t 

Temperature (250 2 25°F) 

It Glass I II 

I 

1 V - q  
I 

XAD-2 Trap covered with foil at all timcs U 



QA/QC CHECKLIST 

8 2  
x3 
#4 
#S 

A 
lmpinger wcights rtcorded 

Recirculating pump set up properly 
Impinges property assembled 

Mdfications 

li Cleaned and proofed according to protocol 1 / i  

Ck I? I 

5 I (: ., 

- 
rr I & I 
1'7 7 

-m 

I -m 

-m - 
, L /  
u' 
i/ 

-m 

t I 

Used? 1 .  I 
Prt Test Leak Check 

Performed 14- 1 

It Silica gel type -t.w 

Rate 
AlI opening of sampling train sealed 

- 
-m cfm@ i \- 
L/- 

I -  1 

Is noale scaled when probe is in stack with pump off 

Effective seal around pnbbc h e n  instack 
Probe moved to  travcrsc point at right time 

Filters changed during run 

Any particulate l s t  during filter change 

Probe tcmperaturc 250 f 25°F 

Data forms completed and data rccaxdcd propcrfy 
Ice Ievel checked 

Leak checks at port changes &fore -m (3- 0 6  cfm@ 'Hg 

Final leak race acceptable -m 

General comments on sampling tcchnique 

Sample rccovcry performed on-sitt? d. 
Sampk rcmvcry ptrformcd by -ccI 

Clean-up area - General environment 

Is cart taken to avoid scraping nipple or stackwall J 
4 

4 NoPie and pitot tube kept parallel to sbck at all times 

SDrbent trap kept at W F  

filter box temperature 250 2 25°F 

J-, 

4 
\ 

Condition of silica gel - 
( 7  b oc' 53 cfm@ 1 6  "Hg 

OLJ cfm@ 16 "Hg 

After 444 

-m 

hy> 
i Wd- -m 

Brushes Nyion bristle 
Other 

Wash Bottles: Glass I 



QA/QC CHECKLIST 

PROJECT# WIc? L r  

Y W  

Filter Handling 
Tweezers used? 
Condition? 
Colour of Filter 

I 

Teflon 
Polyethyienc 
Other 

Storage Containers: 
Borwilicate glass 
PoIyc thyienc 

j?.'w( 
U 4 h  t 7 
. -  

Cap Material I Leak free 

Foil Wrapped? &. 
I Probe Rinses 

r 

Balance Type 
Calibrated or QC checked 
Probe allowed to cool sufficiently 

Acttone 1 ' jcq 
Other [ <(c.+ 

Particulate Rccovtrcd from 
pmbe/nmde 

Probe and sample train opening covcred I Silica Gel 

/ 

L/ 

J I 
/ 

Reagents 
Solvents 
Resin 
Blank Train 

Samples labelled and storcd property 
Liquid lmLs rnarlccd 
Samples delivered to lab 

/ 
/ 

/ 
/ 
I 
/ 



EPS URM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

I’ ] -- 5 -i J’ti’,C LOCATION: c 

Weigh Trap dr 
Record Weleht 

RiasGbackhalffilter 
holder, oondenser and 
impingem I, 2and 3 
3x with horanc 
and acctonc 

I ContainaTS4 I Container TSS 
Impfnger Contents 

Container TS3 
B e  Hall Filter 

and Condenser Coil 
\ I Container, TS6 

Back Half Rinse 

-1 ? 

Gaia: 

Wrap 16 F o i - 1  

I Mark Fluid Levels I Sea and Label 

Train &Proofing Identificadon I \ 
I 

Train Recovered By: ‘ :? I b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

C L I E N T  : RIG0 AND R I G 0  
JOBSITE : LAYTON UTAH 
REF-No.  : 5 4 1 6 2 6 5  

RUN T I M E  : 1 5 : 0 4  TO 17:29 

METALS CONCENTRATION 

a 12% c02 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTER1 ST I CS 

MOISTURE 

TEMPERATURE 

FLOW 

DATE : 95 1 1  25 

LOC. : B STACK 
RUN : T17-MP-8  

506.6 mg/DSm3 
241.8 mg/Am3 
641.2 mg/DSm3 

6.715 g/s 

1 . 9 7 4 3  D S d  

97.6 % 

14.78 % 

174.7 deg C 

0.2214 gr/DScf 

0.1057 gr/Acf 

0.2803 gr/DScf 

53.30 lb/hr 

69.712 DScf 

346.5 deg F 

47713 DSm?i/hr 28083 DScfm 
59974 Am3/hr 5 8 8 4 3  Acfm 

VELOCITY 19.51 m/s 3840.7 fpn 

GAS ANALYSIS 02 10.70 X 
c02 9.48 % 
co 0.00 % 
SO2 0.00 x 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F ,  29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND RIG0 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 rn 

STACK AREA 1 -423 m2 

BAROMETRIC PRESSURE 85.4 kPa 

STATIC PRESSURE -124.5 P a  

NOZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1 .O06 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 165.2 g 

CONDENSATION I N  IMPINGER 2 60.3 g 
CONDENSATION IN IMPINGER 3 9.0 g 

CONDENSATION IN IMPINGER 4 1.9 g 

CONDENSATION IN IMPINGER 5 0.0 g 

CONDENSATION I N  IMPINGER 6 0 .4  g 

SILICA GEL WEIGHT GAIN 15.0 g 

TOTAL MOISTURE G A I N  251.8 g 

METALS COLLECTION 

FILTER METALS 

UASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

1 .oooo g 

0.0000 g 
0.0000 g 

1 .oooo g 

DATE : 95 11 25 
RUN : T17-MP-6 

LOC. : B STACK 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.20 in.Hg 

-0.50 in.H20 

0.2440 in .  

TOTAL SAMPLING T I M E  120.0 min. 



A I R  T E S T I N G  SERVICES INC.  METALS EMISSION REPORT 

CLIENT : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 
REF.No.  : 5416265 

DATE : 95 1 1  25 
RUN : T l f - M P - B  

LOC. : B STACK 

PT.  T I M E  STACK VEL. O R I F .  METER MTR. PROS. OVEN E X I T  PUMP UALL % 
NU I TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

min. F in.H2O in.H2O cu.ft. F F F F 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

339 
336 
336 
346 
345 
346 
345 
344 
346 
346 
346 
348 
348 
348 
349 
350 
351 
35 1 
35 1 
35 1 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 2’1.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

343 
339 
34 0 
338 
339 
352 
353 
353 
35 1 
35 1 
35 1 
35 1 
352 

0.760 
0.600 
0.750 
0.850 
0.890 
0.870 
0.850 
0.850 
0.950 
0.940 
0.930 
0.980 
0.950 
0.920 
0.910 
0.970 
0.880 
0.870 
0.730 
0.800 

0.700 
0.800 
0.780 
0.700 
0,830 
1 .ooo 
1 -000 
0.880 
0.890 
0.950 
0.650 
0.650 
0.600 

1.45 
1.05 
1.40 
1.65 
1.65 
1.65 
1.60 
1.55 
1.80 
1.80 
1-75 
1.75 
1-75 
1.75 
1.70 
1.80 
1.60 
1.59 
1.35 
1.95 

1.30 
1.45 
1.45 
1.25 
1.55 
2.00 
2.00 
1.60 
1.60 
1.80 
1.25 
1.25 
1.05 

284.32 
286.38 
288. I 8  
290.23 
292.42 
294.60 
296.79 
298.95 
301.09 
303 -35 
305.53 
307.91 
310.16 
312.42 
314.66 
316.90 
319.23 
321.42 
323.56 
325.58 
327.66 

328.21 
330.16 
332.21 
334.27 
336.19 

340.68 
343.10 
345.29 
347 49 
349.79 
351.70 
353.62 

338.30 

?7 237 255 60 
7a 236 251 58 
78 236 250 57 
79 236 251 56 
79 236 254 56 
a0 236 252 60 
81 237 252 56 
81 236 252 55 
81 235 252 55 
81 234 250 55 
81 234 250 52  
82 234 248 51 
a2 234 250 49 
03 235 246 49 
83 235 250 49 
33 235 251 49 
84 235 250 49 
84 235 251 49 
04 235 252 49 
84 236 250 50 

81 237 
82 238 
82 239 
83 239 

84 239 
84 240 
84 240 
04 239 
84 239 
84 239 
04 239 
84 239 

a3 239 

252 
257 
255 
256 
256 
256 
256 
253 
255 
256 
255 
255 
256 

53 
46 
46 
46 
47 
47 
47 
48 
48 
48 
48 
48 
48 

2.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 2.0 
2.0 3.0 
2.0 3.0 
2.0 4.0 
2.0 4.u 
2.0 5.0 
2.0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 
2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

2.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 2.0 
2.0 3.0 
2.0 3.0 
2.0 4.0 
2.0 4.0 
2.0 5.0 
2.0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 

99.0 
96.9 

99.7 
96.8 

97.9 
96.9 
97.0 

98.7 

98.3 

98.4 
98.9 
95.0 
96.8 
97.4 
97.9 
98.8 
97.3 
95.7 
98.5 
97.1 

97.2 
95.2 
96.8 
95.0 
95.9 
99.4 
101.2 
97.5 
97.2 
98.5 
98.6 
99.1 
96.7 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME 
NO. 

rnin. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 
- - - - -  
350 
350 
350 
348 
344 
342 
340 

VEL. ORIF. 
PRES. PRES. 

in.H20 in.HZO - - - - - -  - - - - - -  
0.550 1.00 
0.550 1.00 
0.530 0.96 
0.500 0.94 
0.630 1.25 
0.550 1.00 
0.500 0.95 

METER 
VOL 
cu.ft. 
-----1 

355.42 
357.15 

360.57 
362 26 
364.17 
365.92 
367.57 

3513. a7 

DATE : 95 11 25 
RUN : T17-MP-3 
LOC. : B STACK 

MTR. PROB. OVEN 
TMP. TEMP. TEMP. 
F F F  

- - - -  - - - - -  - - - - -  
04 239 255 
84 239 255 
84 239 254 
$4 239 256 
84 239 254 
84 239 254 
84 239 254 

EXIT 
TEMP. 

F 
c - - -  

47 
47 
47 
46 
46 
46 
46 

PUMP UALL 
VAC. DIST. 
in.Hg in. 

2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

- - - - -  - - - - -  . 

x 
ISO. 

.I--- 

96.9 
96.4 
97.0 
99.2 
99.7 
97.6 
96.4 

346 0.779 1.48 82 237 253 50 2.0 97.6 



XSOKX~TIC TEST DATA FORM 

Samplerbe: h\ Rehence  Method: @AM24 Page 1 of Y- 
- 

\ Client: \GO + \&\9 City, Province: 

Project Number: .dIUuDT Test Number: 
Sample Location: Date: 

Barometric Press. (i Hg): 
F ~ h  Time: 
Stack Press(i €I$):+ or -: 

Start The: /(:oy 

Stack Diameter (in.): Length x Width: X 

z $-I 

Stack Height (ft): I/@ cyclonic Flow Yes No - 
Sample Box Number: 7 7 Gas Meter Factor: ~.oo b mtxat ion Date Wj 

N o d e  ID.: a22 N o d e  Diameter (in.): #,2w Calibration Date: ’ j d ? r  
Probe I.D.: T\ -3’ Pitot a f i c i e n t :  8.798 Calibration Date: 

.9/ 

Equipment .Comments: 

&; -; 
Assumed H,O (%): 

Filter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

4 . a  

1 - ‘7 

hpinger 3 (9) 

k p i n g e r  5 (€9 

* 

hpiager 4 (g) 
4 

2$. i -9 Total H,O Condensed (g) 
~ .~ 

Sampling Comments: 

Process Rate: 

Control Equipment Operation: 

7j-N 3’ 
Process Comments: 

Signature: Date:. 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - kt x 100 
A 

(10% 

Comments: 

signat+- \ Date: 



DATE: zc PAGE z OF s- - SAMPLING TRAINS DATA SHEET 

Tmvcrst #: I Traverse Direction: Start Time: ’rq FhhhTmc: 

Gas Meter Reading Probe 
Temp. 
(“n 

23 7. 

’ Imp. 

(“F) 
Temp. 

w 

Mctcr 
Temp. 

Mctcr Vac. 
Outlet in Hg 
(“F) 

Stack 
Temp. 
(“8 

33f 
33c 
3% 

rz I 77 

77 2 3  
7B 2.0  
7-B 7.a 
7.23 ?o 

2% 
23f 

723 lm 23 LI 
d3Y 
23 

252, 
759 -7e I 

f? 
23q 

Pre test leak check Rate (dm) W c a t  I ( .  inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Ratc (cfm) at \< inches Hg (Vacuum) Leak Volume Start: 

K value calmlated by: Chcckcd by: 

Leak Volume End: 

Lcak Volume End: m( 



SAMPLING TRAINS DATA SHEET PAGE O E (  

Run if: 

PL 

Lz 
P 
Lrs 

Traverse#: Traverse Direction: /rJ Start Tim: /rzf Fih’I imc:  

I I  ~ I I 

T i C  Vcl. Orifice 

Mi.) I 2 I Przss. I P m .  I Gas Meter Reading Stack Probe BOX Imp. XAD Meter 
Temp. Temp. Temp. Temp. Temp. Inlet 

(“F) (“0 (“Q I“?) 

Meter 
Outlet in Hg 

+ 
/ 

Prt test leak check Rate (dm) ,@<at I\ inches Hg (Vacuum) 

Post test leak check Rate (cfm) I@ at tc inches Hg (Vacuum) 

Leak Volume Start:  

Leak Volume Start: 

Leak Volume End 

k a k  Volume End: ,o 
K value calculated by: Checked by: 

E \ P o ~ r n S p R M  



SAMPLING TRAINS DATA SHEET PAGE 2 OF 

TraverscR: 2 Traverse Direction: /M Start Tim: /b .?., 9 Finish Time: 

Orifice Gas Meter Reading Stack 
Temp. 
(“F) 

3Y3 

Meter 
Outlet 

(“F) 

$39 

Vac. 
in Hg 

20 
70 

Temp. Temp. Temp. 

I *3 I 

23 4 

23 q 
2 YO 

‘140 
23$ 
234 

zo 
231 
239 

Pre test Icak check Rate (cfrnxy d, at inches Hg (Vacuum) 

Post test leak check Rate (cfm) e m a t  z/  inches Hg (Vacuum) 

K value calculated by: 

Leak Volume Start: 

Leak Volume Start: 

Checked by: 

Leak Volume End: 

Leak Volume End: ,- ~ 



J 

98 9h 
%I I I 9h 
923 I I 7% 

981 I I -I% 
I 

98 k 665 



PAGE I- OF 4 

Was preliminary vcIocity prorite pcrfomd? 
Avg. AP 
Static positive or negative 
Avcragc Temperature 
Estimate % %O 
How estimated? 
Estimate Gas Composition 
How Estimated? 

QA/QC CHECKLIST 

PROJECT # sy/ b' zh ( DATE TEST -lmp-= c 

- - c .  
-cc1 J 

-~ ~ ~~~~~~ ~~~~ ~~ 

I tD 

02% - cod%) - C O p m )  - 

-cc) 

- '  

-m 

CI 

Location: 

Sample Type: Reference Met hod: 

Proper n d e  selected? 

Operator: JU/&+- 

I I 

Other 1 1 L 3 w  
PROBE NOZZLE 

Nickel plated stainless steel O f  -- 
Staintess Steel or 
Glass or 
Quartz I /  
Button Hook Or / 

Cleaned according to protocol L@ 

Elbow 

Round ? Undamaged? I d n  
PROBE LINER: 

li Bomilicatc or I 

Client: 

C I 
Quartz or 
Other 

I 
Clcancd according to protocol d 
PROBE HEATING SYSIIM 

Checked I/ 

Temperature250 i: 25°F J ri 

Client: Location: Operator: JU/&+- 
Sample Type: Reference Met hod: 
Modifications: 

Number of sampling points per traverse 
Probe markings correct? 

Time per poiat 
Number of rcading per point 
Barometric Phlssurc Measured? 

Mercury 
Aneroid 

U li. I Stable U 



PAGE2 OF 4 

I 
- ~~ 

Type"s" or u' 
Other 
Properly attached to probe 

Modifications -ccI 

Connected to: 

(no interference with n d e )  / 

inclined manometer / 
i magnthilic gauge Range: Division: 

micromanometer Range: 
Pitot Iines checked for leak 

I /  

Pitot prcssurc gauge zeroed L/ 

+- orifice pressure gauge zeroed / 

Themlocouple I . /  
Meter box levtlled I/ 
Gas Temperature Sensor I 
TYPC I ' I, i 

1 mm J COMMENIS 1 
1 PITOT 'TUBE/METER BOX 1 

I 1 
- ~~ ~ 

Temp. checked against ambient temp v"l 
' FILTBR HOLDER 

Teflon 
Borosilicate glass 

Other 

r /  

Silicone 
Othcr 
Filter assembly ciancd according to Protocol 

4 

4 

" I 
I I 

FILTERTYPE Glass Fibre I I 
Quartz 
Other 

Filter checked visuatly for imgularities 
FIItcr centered properly 
Filter labelled 
Filter heated 

Tcrnpcratufc (W, 2 3°F) 

I 

/ 

v 
L/ 1 

/- 
Y 

tl 

Glass 
Cleaned according to protocol 
Thermoctluple attached to trap 
XAD-2 Trap covered with foil at all times 

A /  

L 



QA/QC CHECKLIST 

#ti 
Irnpingcr weights rccordcd 
Impinges properiy asscmbled 
Rccimiating pump set up pmperfy 

PAGE 3- OF 4 

cw 

v 
tr 

Modifications 
Grtasc used on joints 
Silica gel type 

New? 
Used? 

~~ 

-cc, 

-c.w 

I 

Rate 
All opening of sampling train sealed 
Is n&e scaled when probc is in stack with pump off 
Is care takcn to avoid scraping nipple or stackwall 
Effecthe seal around pmbc when in-stack 
Probe m w c d  to traverse paint at right time 

Nozzle and pitot tube kept parallel to stack at aI1 times 
Filters changed during run 
Any particulate Iost during filter change 
Sorbent trap kept at -WP 
Probe temperature w) 2 W F  
Rtterbox temperature 250 2 25°F 

- ,4 cfm@ "Hg- 

# I  

L, 

I / +  

1 

I /  

- 

L/ 

1 
~ ~ 

Brushes: Nyhn bristle 
Other 

Wash BOttiGS; Glass 

~ 

Ice levct checked 
Condition of silica gel 

~ _ .  __ 
I/ + 

-c-c+ 

Leak checks at port changes Before -cc) 

Final Ieak race acceptable - 
General comments on sampling technique 
Sample rtrortry performed on-sitc? 
Sample m r y  performed by -m 

Clean-up area - General Ehvironment 

After - 
-cw 

- 

*? 
J '  + Q /  cfm@ ly' "Hg 

d708 cfm@ /($ "Hg 
.m$ cfm@ 21 'Hg 

I 



QA/QC CHECKLIST 

Gmdi tion/Cotour I 
Weigh& 

PAGE 4 O F  4 

4 4  ?c/ f l T . i h / c q  
J I t -  

m 
Teflon 

Condition? 
Colour of Filter 
Foil Wtapped? 

Acetone 
Other 

Particulate Rccavtrcd from 
probc/node 
probe fitting 
probe liner 
front half filter hoider 

Recovered according to protocol 
Weighted / 

1 

Probe Rinscs 

1 

irnpingcrs I 
H2O/Recwcry data sheet comptcted / 

Blanks Collected 1 . 

~~ 

Poi yet hylenc 
Other 

Rtagents 

Solvents 
Resin 
Blank Train 

Samples Iabelled and stored properly 
Liquid levcls marked 

Samples dclkred to lab 

Storage Containers: 
Borosilicate @ass 

Polyet hyfenc 
Cap Material 

/ 

1 
I 

J 

Lcak free 
Petri Dishes: borosilicate glass 

plastic 

L 1 

Probe alfcrwcd to 0001 sufficiently 
Probe and sample train openings corfftcd 
Silica Gel 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOnRY DATA FORM 

l -  

1 i 

I- I - f I 

I T n i n I d e n t i f j j  Blanks I 

calm I 

b BOVAR-CONCORD EnvironrnentaI 

. 



L+&- , cr p 3 h q  

Project Number: S? 16 2.6 J- Test Number: ' g.? -CAE 
I Sample Location: 2 3  s 472 f '  k- Date: &uL/ Z T h Y  

I City, Province: Client: R w  5 P, \q r; 

Start Time: 1% d6 F i h  Time: 
Barometric Press. (iu Hg): 
Stack Diameter (i): y3 Length x Width: 

/ I Stack Prqss(in H20):+ or -: 
x,, - 

Stack Height (fi): i lb  cyclonic Flow Yes /ii 

Equipment Comments: 

STACK GAS COMPOSITION 

Process Comments: 

Signature: \. h\ \,-kU \ Date: 

- 1  

\ 

/$ T- \ 
L -  .--- 



MOXSrZTRE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 (10% 
A 

Signature: Date: 



DATE: I( /z/Ky SAMPLING TRAMS DATA SHEET PAGE & OF 

Prc test leak check: Rate (cfm) at inches Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) at Inches Hg (vacuum) Leak Volume Start: 

K M~UC calculated by: Checked by: 

E\mRMqmspRM 
! 

Leak Volume End: 

Leak Volume End 

Operator Signature: 3 3  



QA/QC CHECKLIST 

Nickel plated stainless steel Or 

Staintcss Steel or 
Glass or 
Quarlz 

PAGE 1 OF 4 

4. 

Average Temperature 
Estimate % &O 

Button Hook Of 

Elbow 

How estimated? 
Estimate Gas Composition 
How Estimated? 

I 

4 

Proper nozzle selected? I K factor 

I 

Number of sampling points per traverse 

I I I  

t;l&,- J i '  T i T - o C g  'I Cleaned according to protocol 
Round ? Undamaged? .I 

Other 1: PROBENOZZLE 

t 

1 ' 1  1 
PROBE LINER: 

Bomilicate 
Quartz or 

I t  Temperature250 2 25°F I 1 I t  II 



PAGE 2 OF 4 

Type "s" or 
Other 
Properly attached to probe 
(no interference with nozzle) 
Modifications 

QA/QC CHECKLIST 

PROJECT# [(,z&- 

/ 

L/ 

-m 

Connected to: 
inclined manometer 
magnehilic gauge 
micromanometer 

Pitot lines checked for leak 
Pitot pressure gauge zeroed 

U Q  
J (  

Range: Division: 
Range: 

Lcl 
\ I  -- 

II Whet 

/- 
V /  

Orifice pressure gauge zcrocd 
Meter box levelled 
Gas Tcmpcraturc Sensor 
Thermocouple 

Type 
Temp. checked against ambient temp 

ti 

+ 
U A  

I i  

t {  

i (  

Silicone i/ I 
Other 

f ,  Bomsilicate gtass \ /  

Glass Fibre w 
Quartz 
Other 

PIlter checked visually for irregularities 
Fdter centered properly 
FIltcr labekd 

filter hated AJ A 
Temperature (w1 2 25"p) I (  

Glass 

Thcmocouplc attached to trap 
Cleaned according to protocol 

XAD-2 Trap covtd  with foil at at1 times 

1 k t  

Y F 
v- Fr:a--* 4 7 ftcc-cq 0 3  -1 bTG -0 C Q  

I * / .  



QA/QC CHECKLIST 

No. of Irnpingcrs 
Contents #l 

#2 
#3 
#4 

PAGE 3 OF 4 

3- 
VtlT 
to 69 I 
r t d l  
'k 7- 

.ccp - 
-ccI 

-m 

-cw 

- 
Cleaned and proofed according to protocol - . .  ( [G -a& 

IMPINGERS I 

S L b ,  #5 -m 

.-cu 
1 

Impinger wights rccordcd w - I  
Impinges properiy asscmbled v 
Rccimlating pump set up properly Jb tq 
Mdificat ions I I It Grrasc UsEd on joints I X I  It 

cw i 
, , . ,  

SiIim gel trpe 4 - k b  

NCW? 
Used? / 

Prc Test Lcak Check 

It Performed II 

41 

Rate I*-w cfm@ I AU openings oE sampling train scaled 

Probe movcd to traverse point at right time 
N o d e  and pitot tube kept parallti to stack at all times 
Rtters changed during run 
Any particulate lost during filter change 

I I 

I t 
-~ - -  11 Is nozzle scaled when probe is in stack with pump of€ AJA 

( I  

t t  

k' 

I I 

I I II - .  I 11 Is care taken to avoid scraping nipple or stachalt 

I I 7 -t 

Probe temperature 250 5 25°F 
Rltcr box ternpcraturr w3 2 25°F 

I t  

\ \  
Data form completed and data recorded pmpriy 
Ice level checked W A  1 

7,'r 7L P&+ 
N A  4 cfm@ "Hg 

- 
Condition of silica gel -m 

Leak checks at port changes Before -m 

After - 
final leak race acceptable -m 

General comments on sampling technique . -m 

Sample recovery performed on-sitc? 
Sample mmery performed by -cc, 

Clan-up area - General Environment 

' 1  cfm@ "Hg 
1 4  dm@ " Hg 

4 

wl 1 

-m 
/ c i- 

Brushes: Nyion bristle 

Other 
Wash Bottles: Glass 

Y ~- - -  

11 Sorbent trap kept at 568°F I 1 &Ill II 
I I' I . -  



PAGE 4 OF 4 

nEM J 

Teflon 
Polyethyhe 

QA/QC CHECKLIST 

PROJECT# r-f ((2G 5- 

m m  

TEST r,3 -GC 

Other 
Storage Containers: 

Bomificate glass 
Polyethylene 
Cap Material -m 

Leak k c  / 

I ,  
-Y&L 

i 

Filter Handting 
'xkrcezcrs used? / 
Condition? 

Colour of Filter I flL)* 
Foil Wrapped? 44 

I 

I I I 

cr Balance ?Lpe -m 

. k) Measured (g) - Actual Calibrated or QC checked 
Probe all& to c m l  sufficiently 
Probt and sample train openings covered 

Acetone j'w 

11 Silica Gel I t II 

J 

Particulate Rtoovtrcd from 
probc/noasIc 
probe fitting 
probe liner 
front half filter holder 

Rcawcrtd according to protocol 
Weighted 
H20/Rec17vtsy data sheet cornpletcd 

Impinges 

Blanks Collected 

J 
I- 

/ 

/ 

I 
/ 

I 

Reagents 
Solvents 
Rain  
Blank Train 

Samples labdled and stored properly 
Liquid levels marked 
Samples delivered to tab 

.I 
I .3-.- 

J 

/ 
/ 
I 



EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin E l  Back HalfRinse w Nozzle, AobeLina Impingas & 
4hmmmsc 
aokc 

Wdgb X4D Trap & 
Record Weight 

Cfsp ends and 
wrap In foil 

foId in balf and 
3x with h 

F I  Container TS2 1 I ContaJatr TS3 
Back Half Filter 

and Coadenser Coll I Container TS5 
Implager Coateots 

Wrap InFoil 1 

Mark Fluid Lcvcls 1 seal a d  Label 

Train & Proofing Identification 

BOVAR-CONCORD Environmental 



NOVEMBER 26,1995 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Train No.: 

0.1 N II2sO4 Batch No.: 

DI Wata Batch No.: 

0.1 N NaOH Batch No.: 

Train Loaded By 

Recovered By: 
d 

LOCATION: TEST#: ' 2 Y - w  DATE: g F U  

M26REDRW-Mq 95 

I I Impiagers 1 and 2 

Weigh impingm 
Empty contents into 
container and 
rinse with DI water 

Container Tsl 
hnpiagera 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

Mark Uquid Lev LIcr 

Impingera 3 and 4 

Weigh impingets 
Empty contents into 
containex and 
rinse with DI water 

L 

Container TS2 
Impingas 3 md 4 

0.1 N NaOH Contents 
and DI Water Rinses 

Train Idtntification I 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATtONS 

CLENT RIGO+RIGO 
PROJECT NUMBER 54.16265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

IT€ M 

0 2  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

CO2 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CAL.GAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
100 

0 
20. I 

25 Yo 
I000 PPM 
1000 PPM 

ANAL. 
CAL. 

0.03 
9.84 

1.1 
149 

0.9 
305 

0.03 
7.01 

0.9 
101 

0.3 
22.2 

IN ITlAL 
VALUES 

SYSTEM 
CAL. 

0.03 
9.8 

I .9 
145 

1.7 
304 

0.04 
6.98 

1 
101 

0.13 
22.2 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA ~ 5 %  SPAN 

DATE 
TIME START 
TIME FINISH 

T18CEMA 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.0 
-0.2 

0.1 
-0.4 

0.1 
-0. I 

0. I 
-0.2 

0.0 
0.0 

-0.2 
0.0 

FINAL 
VALUES 

SYSTEM 
CAL. 

0 
9.5 

1.3 
148 

2.7 
306 

0.06 
7.07 

0.9 
102 

-1.1 
20.9 

NOV26/95 
08: 18 
1 t o 2  

20 % 
1000 PPM 
100 PPM 

SYSTEM DRIFT 
CAL. (%SPAN) 
8 IAS 

(Yu SPAN) 

-0. I -0.1 
-1.4 -1.2 

0.0 -0. I 
-0. I 0.3 

0.2 0. I 
0.1 0.2 

0.2 0. I 
0.3 0.5 

0.0 -0.0 
0. I 0.1 

-1.4 -1.2 
-1.3 -1.3 

Test 18 CEM A Date: 11/29/95 Page 1 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

DATE : 95 11 26 
RUN : T18-OC-A 
LOC. : B STACK 

RUN TIME : 08:36 TO 10:56 

ORGANICS CONCENTRATION 628.2 ug/DSrd 0.2745 gr/1000 DScf 

a 12% c02 747.1 ug/DSm3 0.3265 gr/1000 DScf 
301 -4 u g / M  0.1317 gr/1000 Acf 

ORGANICS EMISSION RATE 7.649 mg/s 424.96 gr/hr 

SAMPLE GAS VOLUME 1.5921 DSm3 56.220 DScf 

AVERAGE ISOKINETICITY 98.1 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 14.96 % 

TEMPERATURE 171.5 deg C 340.7 deg F 

FLOW 43830 DSm3/hr 25797 DScfm 
91351 Am3/hr 53768 Acfm 

VELOCITY 17.83 m/s 3509.5 fpn 

GAS ANALYSIS 02 lO"02 x 
c02 10.09 % 
co 0.00 x 
so2 0.00 % 

MOL. WT. 30.13 g/gmote D.B. 

MOL. UT. 28.31 g / g m i e  W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGU & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK 0 IAMETER 

STACK AREA 

BARMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 
CONDENSATION r N  IMPINGER 1 
CONDENSATION IN IMPINGER 2 
CONDENSATION IN IMPINGER 3 
CONDENSATION IN  IMPINGER 4 
CONDENSATION IN IMPINGER 5 
SILICA GEL UEIGHT GAIN 

TOTAt MOISTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 
WASHINGS ORGANICS 
RESIN ORGANICS 
IMPINGER ORGANICS 

TOTAL ORGAN I CS 

35.4 rn 

1.35 m 

t.423 m2 

85.4 kPa 

-99.6 Pa 

5.79 mn 

0.796 

0.983 

0.0 g 
190.3 g 

2.3 g 

0.5 g 
0.1 g 

0.0 9 
12.9 g 

206.1 g 

1 .oooo mg 

0.0000 mg 
0.0000 mg 
0.0000 mg 

1.0000 mlg 

DATE : 95 11 26 
RUN : T18-OC-A 
LOC. : 3 STACK 

116.0 ft. 

53.0 in. 

15.32 sq.ft .  

25.20 in.Hg 

-0.40 in.H20 

0.2280 in. 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : R I G O  & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 11 26 
RUN : T18-OC-A 
LOC. : 3 STACK 

PT. TIME STACK VEL. ORIF. METER MTR. PROS. OVEN RES. E X I T  PUMP WALL 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 

8 
9 
9 

10 
10 

a 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 -0 
54.0 
57.0 
60.0 

334 
335 
334 
332 
334 
336 
34 0 
343 
344 
344 
34 1 
340 
340 
340 
335 
335 
325 
325 
320 
320 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 

0.0 
3.0 
6.0 
9.0 

12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 

344 
344 
343 
346 
348 
349 
35 1 
351 
353 
350 
347 
348 

0.500 
0.500 
0.500 
0.500 
0.450 
0.550 
0.600 
0.600 
0 I 550 
0.550 
0.680 
0.700 
0.700 
0.660 
0.770 
0.800 
0.550 
0.550 
0.450 
0.450 

0.680 
0.660 
0.660 
0.720 
0.880 
0.880 
0.900 
0 .goo 
0.900 
0.800 
0.620 
0.800 

0.70 
0.68 
0.67 
0.70 
0.63 
0.70 
0.75 
0.78 
0.70 
0.E 
0.90 
0.95 
0.94 
0.88 
1.05 
1.10 

0.75 
0.65 
O.& 

0.72 

0.90 
0.90 
0.90 
1.00 
1.10 
1.15 
1.35 
1.35 
1.35 
1.15  
0.85 
1.15 

50.38 
51.90 
53.40 
54.89 
56.41 
57-84 
59.41 
61.02 
62.62 
64.14 
65.66 
67.38 
69-14 
70.90 
72.61 
74.44 
76.31 

79.40 
80 -85 
82.29 

77.85 

82 87 
84.58 
86.28 
87.98 
89.76 
91.61 
93.45 
95.41 
97.41 
99.41 

101.32 
102.96 

82 243 240 50 42 
81 243 242 45 41 
81 242 242 40 37 
81 244 244 40 36 
81 243 243 40 36 
81 243 245 40 36 
80 244 245 40 36 
80 243 243 39 36 
80 243 245 40 37 
a0 244 243 40 37 
79 245 243 40 37 
79 243 245 40 38 
79 244 245 40 38 
79 246 249 40 38 
79 245 244 40 38 
79 244 242 40 39 
79 245 244 40 39 
79 244 244 40 39 
79 244 244 40 39 
f 9  244 244 40 39 

76 243 236 41 40 
76 242 236 41 39 
77 243 234 41 39 
77 244 237 42 39 
77 244 248 42 39 

77 244 241 42 40 
78 244 244 43 41 
70 246 242 43 43 

78 244 241 46 44 
78 246 235 46 44 

n 245 243 42 40 

713 245 239 44 43 

8.0 
9.0 
9.0 
9.0 
8.0 
9.0 
9.0 
9.0 
9.0 
9.0 
10.0 
11.0 
11.0 
10.0 
11.0 
12.0 
9.0 
9.0 
8.0 
8.0 

11  .o 
11 .o 
11 .o 
11.0 
12.0 
12.0 
13.0 
14.0 
14.0 
13.0 
10.0 
12.0 

1 .o 
1 .o 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 
10.0 
10.0 

1 .o 
1.0 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 

x 
ISO. 

- - - - -  

99.9 
48.7 
98.0 
99.8 
99.1 
98.7 
97.2 
96.9 
94.1 
96.1 
97.8 
98.6 
98.6 
98.7 
97.5 
97.9 
96.5 
97.1 

100.1 
99.4 

98.1 
98.9 
98.7 
99.2 
93.3 
92.9 
98.0 
99.8 
100.0 
101 .o 
98.2 
98.2 

7 36.0 353 0.940 1.40 104.82 78 244 239 45 45 14.0 r . u  99.8 



A I R  TESTING SERVICES INC.  ORGANICS E M I S S I O N  REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- * -  - - - -  

STACK VEL. ORIF. 
TEMP. PRES. PRES. 

F in.H20 in.H20 
- - - - -  - - - - - -  -I---- 
351 0.700 0.95 
351 0.700 0.95 
35U 0.760 1.05 
347 0.680 0.92 
344 0.680 0.92 
330 0.600 0.85 
330 0.600 0.8s 

METER 
VOL . 
cu.ft. 

106.86 
108.60 
110.34 
112.15 
113.88 
115.59 
117.24 
118.88 

-1--..- 

DATE : 95 11 26 

LOC. : B STACK 

RUN : T18-OC-A 

MTR. PROB. OVEN RES. E X I T  PUMP 
TMP. TEMP. TEMP. TMP. THP. VAC. 
F F F F F in.Hg 

70 245 237 45 45 12.0 
78 245 244 45 45 12.0 
78 245 244 48 48 12.0 
70 244 237 47 47 11.0 
78 245 239 47 47 11.0 
78 244 241 47 47 11.0 
78 243 240 45 45 10.0 

_ _ - _  - - * * "  - - - - -  - - - -  - - * -  - - - - -  

WALL 
D I S T .  

in. 

7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

- - - - -  . 

% 

ISO. 

98.4 
98.4 
98.2 
99.0 
97.6 
99.4 
98.8 

341 0.660 0.92 79 244 242 42 40 10.6 98.1 



ISOMNETXC TEST DATA FORM 

- 
Client: I\ CQ\d *t- oil Lqc, City, Province: L-&,- , c j  7 4 4  
Project Number: <q16;. c <- Test Number: I /P/--&fq 
Sampie Location: W e l C t  c 

Start Time: c:( L 36 Finish Tie :  IC' r r f g .  
l Barometric Press. (in Hg): 2% -1 Stack Pre+x(in H20):+ or -: - OCcIb 

Stack Diameter (m): s3 Length x Width: 2-, 

l Stack Height (fk): I IG cyclonic mow: Yes S) 

- 
&" z l y q r  Date: 

x -  

Reference Method: E k 27 

STACK GAS CUlMPOSITION 

co ( P F 4 :  Other: /&7 2.- CO,(%): @ 02(%): 

I m P b F  1 (g) l ? U ?  Assumed H20 (%): /G - z .3 Fdter ID.  #: 
cjr 5 - hpinger 2 (g) 

Net Filter Wt. (8): 

Page I of 5- 

Imp*inger s (9) 5 b 6 \-LA Imp. Residue Wt. (8): 

1- C - L W  0,C; 

XAD-2 Trap (8) 4- c 
Z O t ?  .( 

Sampling Comments: TJat- 6% 

Total H20 Condensed (g) 

I 

Process Rate: 

Control Equipment Operation: 

L .  



M O I S m  ANALYSIS DATA SHEET 

Impinger Impinger 
# Contents 

Find Wt. Mtial Wt. Net 
(g) (€9 Condensate 

ll 7 I I 1 

BALANCE QC CHECK 

~~~~ 

A - x 100 (10% 
A 

Signature: 

.. 



PAGE OF D A ~  [I, & ~j SAMPLING TRAMS DATA SHEET 

Box I Imp. l -  Gas Meter Reading Meter Meter 
Outlet 

(“F) 

Vac. 
in Hg 

Stack Probe 
Temp. Temp. 

(“F) (“P) 
Temp. I Temp. 1 Temp. I Inlet Inlet 

(3 
Temp. Temp. Temp. 

1 e €5 2 
I 

4 
9 

-3’ 7 

9 
,,- L 

3v ot 
3-s  

I 

F@. p b  Leak Volume End: 
Leak Volume End 

R i  

Prt test leak check Rate (cfrnp.-d\L at ( 5 inchcs Hg (Vacuum) 

Post test leak check Rate (cfm) at inchcs Hg (Vacuum) Lcak Volume Start: 

K value calculated by, 

Ltak Volume Start: qq cod7  

Checked br 



FlnishTimt: =t ._3L Start Time: 11 Run#: 78-0c b Traverse W: ( Traverse Direction: ll 
Probe 
Temp, 
CP) 

B O X  

Temp, 

, (‘P) 

Imp. 

(“P) 
Temp. 

XAD 
Temp. 
0 

Meter 
Inlet 
m 

Meter 
Outlet 

cn 

SAMPLING TRAMS DATA SHEET PAGE-?- OF 5 

L 

Vcl. Orifice Gas Meter Reading Stack Vac. 
in Hg Temp, 

or 
31 I L(u 

3q Yc3, 
0 
0 

-I- * 
Leak Volume End PIC test leak check Rate (cfrn) at inches Hg vacuum) Leak Volume Start: 

Leak Volume End: $!a. 5’ 
Operator Signature: 

Pmt test leak check Rate (cfrn)(3-0( at \ 5 inches Hg (Vacuum) Leak Volume Start: CL’LUf 
K value calculattd by: Checked by: 



DATE k/&/s SAMPLING TRAMS DATA SHEET 

Post test leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start: Leak Volume End 

Vac. 
in Hg 



DATE: 11 / & / Ty SAMPLING TRAINS DATA SKEET PAGE 1. O F X  

Gas Meter Reading I Stack 1 Probe I Meter Orifice 
PresS. 
(AH) 

Mctcr 
Outlet 

("F) 

Vac. 
in Hg Temp. Temp. Temp. Temp. Temp. Inlet 

("P) ("9 ("P) re 0 Desired 
(ft3) 

' 1  2 
f 'Z 

0 
0 . w  

0.3 t 

Leak Volume End: fre tcst teak chcck Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post tcst leak check Rate (cfm) od\ at & inches Hg (Vacuum) 

K value calculated by: 

h k  Volume Start: I ( 03% 
Checked by: 



PAGE 1. OF 4 

-. 

Static p i t i v c  or negative 

Average Temperature 
Estimate % H20 

Btimate Gas Composition 
How estimated? 

How Estimated? 
Pmwr node selected? 

QA/QC CHECKLIST 

PROJECT # 16 L' 6 7' 

- -v'cc 
-m ";.p+- 

- 02%& CO,(%) jF-1 CO@pm) - 

-m 

O"-eL-C U J )  .II. 1 $5 rcM 

<F,i 'v, I.cc, 

\ /  

n-E?M q CohfhQNrs 

PRELIMINARY DATA 

Was preliminary velocity profile performed? 

I I I 

Other w j z  W G  ?% c, 
PROBE NOZZLE 

Nickel plated stainless steek or L' 

Stainkxi Steel or 
Glass or 

Number of sampling points per traverse 

Number of readings per point 
Barometric Prcssure Measured? 

I ' 

b-1 II 

I I I1 Button Hook or I ,L/ 1 II 

I 
Cheeked 

Temperature 250 2 W P  
Stabte 

P b 



PAGE 2 OF 4 

~~ ~ 

Other 
Pmperiy attached to pmbe 
(no interference with nozzle) 

Modifications 
Connected to: 

inclined manometer 
magnchilic gaugc 

QA/QC CHECKLIST 

PROJECT# ~ LTq ( & c j e  

/ 
CCI 

Range: Division: 

li T m  "S" or I 4-1 il 

rnicromanomcttr 
Pitot tines checked for lcak 
Pitot pressure gauge zeroed 
Orifice prtssure gauge zeroed 

Range: . 1  

w .  
v' 
/ 

Gas Temperature Sensor 
Themocouple 

Type 

11 Meter box levtlled I d 1  II 
L q  

/I I ,  
I 

1 

hmilicatc glass 
Other 

GASKETMATERIAL 

Silicone 
Other 
Filter assembly cleaned according to Protocol 

-- 
FILTER TYPE 

li Teflon I v - I  il 

Glass fibre 
Quartz 
Other 

Filter checked visrrally for imgularitics 
Filter centered pmperIy 
Rlter labelled 
RI ter hea tcd 
Temperatun (250 2 2YF) 

4 

~~ 

Glass 
Cleaned according to protocol 
Thtrmmupte attached to trap 
XAD-2 Trap covered with foil at all times 

L L 

II CONDENSERJXAJJ-2 TRAP II 



PAGE 3 OF 4 

P3 
#4 
#5 

r 
Impingcr weights recorded 

QA/QC CHECKLIST 

PROJECT # 79 (0.2 6 7  

inu, c? 1 
w7' 
('c 4s 

- 
-m 

-m 

-m 

Cleaned and p m f d  according to protocol I w--l 
IMPINGERS 

.% 
WIT 

L I E  / 

No. of Impinges 
Contents #1 -c.c, 

#2 -cc) 

Recirculating pump set up prop~rty I /  
Modifications Icw 

Grease used on joints 
Silica gel type 4-H 

New? 

I PreTestLcakCheck Performed 

Rate - 0 - U l  cfm@ 1 7 I "Hg- I 4 1  openings of sampling train scald 
I 

Is n o d e  scald wficn probc is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 
EEfcctivc seal around probe when in+tack 

I v 
I 

Probe mOvcd to traverse point at right time 

Filters changed during run 
Any particulate lost during filter change 
Sorbent trap kept at 568°F 

N o d e  and pitot tube kept parallel to stack at all times 

Probe tempcraturt 250 2 25°F 
filter box temperaturc 250 2 2S°F 

t I 11 Data fa- aomplctcd and data recorded pmpcrly I J I  II 

4- 

n 
4 

x: 
-u-- 
4 

,- 

Ice level checked 
Condition of silica gel 
h k  checks at port changes 

Fhal leak race acceptable 
General commcnts on sampling technique 

Sample rccovcry performed by 
Clean-up area - General Environment 
Brushes: Nylon bristle 

Before 
After 

' 

Sample recovery performed o n d e ?  

Other 

J \ 

* Z7-jd F p  * 
0,OC I cfm@ "g 

(-2 c&*q dm@ 1 5 s  "g 
-m 51 -o i  cfm@ \(Q "% 

-m 

-m 

-m 

.-. 
-m 

-m 

d 



QA/QC CHECKLIST 

PROJECT# t v (  L!c.T- 

Polyet hylcne I 
Other 

Storage Containers: 

Borosilicate glass 4 

Probe Rinses 
I 

Acetone 
Other ' @L * %  

Particulate Recovered from - 
probe/nde 
probc Fitting 
p r o k  liner 
front half filter holder 

I I 

I 

/ 

/ I  
/ I  

/ 

I 

plastic 

I- 

-H 

Impingcrs 1 
Rccovcrcd according to protocol 

Balance Type - I 3c.,.* 
(r;) McmJrcd - (g) Calibrated or QC checked - Actual 

Probe all& to cool sufficiently l /  

H20/Rerovcry data sheet completed 

Reagents 
SolVCflt5 

Blanks Collected 

Probe and sample train opening covcrcd 41 
Silica Gel 

, 
/ 

weighed 

Tweezers used? J 
Condition? 

Foil Wrapped? < 

Filter Handling 

c -.. Colour of Filter &L.r, a 

Resin 
Blank Train 

Samples labelled and stored properly 
Liquid tcvcls marked 
Samples delivered to lab 

I 

/ 

1 

1 



EPS URW2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

LOCATION. G - %w4L 

Back HalfRinsc /1 I Impirlgcrs & 

I I xADRcsin 

WtighXADTrspdr 
Rccord Weight 

Cap ends and 
wxap in foil. 

1 Rrmoveandplacton 1 

I 
Container TS3 

Back Hall Fdtw 
and Condenser Coil 

Container Ts2 I F B h  Container TSS 
Impinger Contents 

Wrapin Foil I 

I Mark Fluid Levels I seal and Label 
d 

Train & Proofing Identification I mat Blanlo Collected? 

Combined A c c t o n - m  

Combined GlycoUWater 
Thin No.: 0% 

Comments: I 

b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN T I M E  : 8:36 TO 10:56 

METALS CONCENTRATION 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S B K I N E T I C I T Y  

0.0 ug/DSm3 
0.0 ug/Am3 

0.000 mg/s 

1.8754 DSm3 

97.1 % 

FLUE GAS CHARACTER I ST I CS 

MOI STURE 15.04 % 

TEMPERATURE 172.0 deg C 

FLOW 

VELOCITY 

45555 DSm3/hr 
95169 Am3/hr 

18.57 m/s 

DATE : 95.11.26 
RUN : TI8-MP-A 
LOC. : STABK 6 

GAS ANALYSIS 02 10.02 % 
co2 10.09 % 
co 0.00 % 
so2 0.00 x 

MOL. WT. 30.13 g/gmole D.B. 
MOL. UT. 28.30 g/gmole U.B. 

0.0000 gr/l000 DScf  

0.0000 gr/1000 Acf 

0.00 gr/hr 

66.222 OScf 

341.6 deg F 

26813 DScfrn 
56015 Acfm 

3656.1 fpm 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P I  TOT COE F F I CI ENT 

METER CORRECT I ON FACTOR 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 
CONDENSATION IN IMPlNGER 2 
CONDENSATIOM I N  IMPINGER 3 
CONDENSATION I N  IMPINGER 4 
CONDENSATION IN IMPINGER 5 
CONDENSATION IN  IMPINGER 6 
SILICA GEL UEIGHT GAIN 

TOTAL MOISTURE GAIN 

METALS COLLECT ION 

FILTER METALS 
UASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

35.4 m 

1.35 m 

1.423 mZ 

85.4 kPa 

-129.5 Pa 

6.20 rrm 

0.798 

1 .O06 

191.9 g 

37.6 g 
5.0 g 

0.2 g 

-0.1 g 
0.5 g 

9.1 g 

244.2 g 

0.0000 mg 
0,0000 mg 

o.oaoo mg 

0.0000 mg 

120.0 min. 

DATE : 95.11.26 
RUN : T18-MP-A 
LOC. : STAEK B 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.20 in.Hg 

-0.52 in.HZO 

0.2440 in. 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95.11.26 
RUN : T18-MP-A 
LOC. : STABK B 

PT.  T IME STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP UALL % 

NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. DIST. ISO. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 
10 54.0 
10 57.0 

60.0 

337 
337 
337 
335 
333 
338 
34 1 
343 
343 
343 
340 
340 
340 
339 
341 
343 
343 
344 
344 
145 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

322 
324 
326 
326 
338 
339 
348 
35 1 
350 
349 
347 

353 
348 

0.690 
0.670 
0.650 
0.650 
0.580 
0 "820 
0.950 
0.970 
0,850 
0.670 
0.670 
0.690 
0.670 
0 -650 
0 -820 
0.930 
0.750 
0.830 
0 . n o  
0.710 

0.600 
0.550 
0.550 
0.610 
0.810 
0.760 
0.950 
0.940 
0.940 
0.750 
0.600 
0.670 
0.670 

1.25 
1.25 
1.20 
1.20 
1 .I5 
1.55 
1.80 
1.80 
1.55 
1.25 
1.25 
1.25 
1.25 
1.25 
1 .SO 
1.55 
1.40 
1.55 
1.40 
1.30 

1.05 
1 .oo 
0.99 
1.05 
1.50 
1.50 
1 .a0 
1.80 
1.80 
1.40 
1 .oo 
1.25 
1.25 

368.59 
370.52 
372.43 
374.30 
376.17 
378.03 
380.18 
382.50 
384.80 
386.97 
388.90 
390.81 
392.72 
394.62 
396.52 
398.59 
400.75 
402.80 
404.96 
407.01 
408.97 

409.68 
411 -51 
413.26 
415.00 
416.80 
418.88 
420.92 
423.23 
425.48 
427.76 
429.81 
431.62 
433.54 

82 
83 
04 
84 
84 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

82 
82 
83 
83 
83 
84 
84 
84 
84 
a4 
84 
84 
84 

235 
235 
236 
236 
236 
236 
235 
236 
236 
236 
237 
237 
237 
237 
237 
237 
237 
237 
239 
239 

236 
236 
236 
236 
238 
238 
238 
238 
238 
238 
238 
237 
237 

245 
246 
25 2 
238 
255 
250 
242 
243 
250 
248 
253 
25 2 
249 
254 
250 
249 
243 
258 
245 
245 

259 
24 1 
252 
258 
25 1 
245 
262 
260 
260 
256 
252 
254 
250 

42 
42 
36 
35 
33 
33 
33 
33 
34 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
37 

35 
35 
35 
35 
35 
35 
35 
35 
35 
37 
37 
37 
37 

1.0 1.0 
1.0 1.0 
1.0 2.0 
1.5 2.0 
1.5 3.0 
1.5 3.0 
1.5 4.0 
2.0 4.0 
2.0 5.0 
2-0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 
2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

96.6 
96.9 
96.0 
95.9 
100.8 
98.5 
98.8 
97.0 
97.7 
97.8 
96.6 
95.2 
96.1 
97.5 
94.8 
93.0 
98.2 
98.5 
97.0 
96.6 

2.0 1.0 97.3 
2.0 1.0 97.2 
2.0 2.0 96.7 
2.0 2.0 95.0 
2.0 3.0 96.0 
2.0 3.0 97.2 
2.0 4.0 99.1 
2.0 4.0 97.2 
2.0 5.0 98.4 
2.0 5.0 98.8 
2.0 6.0 97.3 
2.0 6.0 97.8 
2.0 7.0 98.6 



A I R  TESTING S E R V I C E S  INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  
J O B S I T E  : LAYTON UTAH 

REF-No. : 5416265 

PT. T I M E  

NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 
- - - - -  
35 I 
35 0 
349 
350 

344 
343 

348 

VEL. O R I F .  

PRES. PRES. 

in.H20 i n . H 2 0  

0.600 1.00 
0.550 0.99 
0.600 1.00 
0.720 1.35 
0.670 1.30 
0.550 1 .00  
0.580 1.00 

- - - - - -  

METER 

VOL . 
cu.ft .  

435.47 
437.24 
438.97 
440.74 
442.69 
444.65 
446.40 
448.17 

- - - - - -  

DATE : 95.11.26 
RUN : T18-MP-A 

LOC. : STABK 6 

MTR. PROB. OVEN 

TMP. TEMP. TEMP. 

F F F  
- - - -  ---..- 
84 238 253 
84 238 253 

84 232 254 
84 235 253 
84 238 250 
84 239 250 

84 238 259 

E X I T  
TEMP. 

F 
- - - -  
37 
37 
37 
37 
37 
37 
37 

PUMP UALL 
VAC. D I S T .  

in.Hg in. 

2.0  7.0 
2.0 8.0 
2 .0  8.0 
2 .0  9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

% 
ISO. 

I - - - -  

95.4 
97.3 
95.3 
96.0 
99.8 
98.1 
96.5 

342 0.711 1.32 84 237 251 36 1.9 97.1 



XSOKINIETIC TEST DATA FO]RM 

Sample ~ y p e :  MC -pdc-Qj Reference Method: @AM w Page J J -  of 

Client: ( l y s ,  +&>I3 City, Province: cnu L, InLh 

Barometric Press. (in Hg): 252 
Stack Diameter (in): s3 Length x Width: X 

Stack Height (ft): ./- cyclonicFlow: Yes No I, 

S’rItszCf Test Number: T/$ -AT?+’- A Project Number: 
SampIe Location: 
Start Time: &36 Flnish Time: 

f l  s b L . #  Date: 5 r / / Z  G 
/yp 

Stack Press(in HzO):+ or -: - Y 

SarnpIe Box Number: FL Gas Meter Factor. ~~~~~ Calibration Date: 

Probe I.D.: 1-7’ Pitot m a d e n t :  7 4& Calibration Date: 

Node  ID.: &!J N o d e  Diameter (in.): ‘29% Calibration Date: 
+&f 

Equipment Comments: I/ 
STACK GAS COMPOSITION 

Other: co (PPm): 
Assumed H,O (%): /+ 
Filter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

Total H20 Condensed (g) 

Sampling Comments: 

Process Rate: 

Control Equipment Operation: esP 

Date: yj-ii?LCo 



MOISTURE ANALYSIS DATA SHEET 

Date: - Q<-* / / *  26 
Sample Location: ,j%Wk 6 

Tat:  -?78-hP -4- 
Fifter I.D.: rzrt 

BAJLANCE QC CHECK 

A - x 100 <lo% 
A 

Date: 



DATE: 5L 1 & SAMPLING TRAINS DATA SHEET PAGE -$OF fi 

----r-- 
r Reading Stack 

Temp. 
("F) 

322 

Meter Vac. 
in Hg Outlet 

("F) 
Temp. Temp. Temp. Temp. 

@3 
d Y  

Opera tor Signa 

P i t  test leak check Rate (cfrn)&@ at I T i n c h t a  Mg (Vacuum) 

Post test leak check Rate (dm) d P  at /b< inches Hg (Vacuum) 

K value ca!cufatcd by. 

Leak Volume Start: 

Lzak Volume Start: 

Lcak Volume End 

Leak Volume End: 

Checked by: 



PACEOF J- SAMPLING TRAINS DATA SHEET 

Trave~se Direction: lfl Start Time: 

Gas Meter Reading Stack 
Temp. 

Probe B O X  Imp. 
Temp. Temp. Temp. 
(“P) (“P) (“P) 

234 2 9  13-7- 
I I 

I .  I L 
Prc test leak check Rate (cfm) I oo3- at /? inches Hg (Vacuum) 

Post test leak check Rate (cfm) j d f l  at B-c inches Hg (Vacuum) 

K value caIculatcd by: 

Leak Volume Start: 

h a k  Volume Start: 

Checked by: 

XAD Meter Mctcr Vat. 
Temp. Lnlet OutIet in Hg 
CP) (“P) (bF) 

1 

I I I 

Operator Signature: 

Leak Volume End: 

Leak Volume End: 



PAGE OF 5' SAMPLING TRAINS DATA SHEET 

Travcrst#f: Tnvcrse Direction: /N Start Time. B*J F i i h  T i c :  
I I 1 

BOX 

Temp. 
m 

2VC 

Vac. 
in Hg 

( 0  

XAD Meter Meter 
Temp. mcr Outlet 

rn 

Ofifice Gas Meter Reading Stack Probe 
Temp. Temp. 
("R ("P) 

92 
4% 3 I 1 @-b? 

33 
33 

3Yz LJ- 

_.I 

3.r 7. c3 

253 2. c3 3f 
35- 

Prt t a t  leak check Rate (dm) 4003 at d inches Hg (Vacuum) Leak Volume Start: 

Leak Volume Start: Post test leak chcck Rate (cfm) ,& at 22 inches Hg (Vacuum) 

K vaiue calculated by: Checked by: 

Leak Volume End: 

Leak Volume End: -@> 
Opera tor Signatu 



SAMPLING TRAINS DATA SHEET PAGE 3 OF 

Start Time: 2?:3 Traverse 8: / Traverse Direction: //)/ Run A: 

Pt“ orifice 
~ Press. I Stack I Gas Meter Reading Probe BOX Imp. xfm Meter Meter Vac. 

Temp. Temp. Temp. Temp. Inlet Outlet in Hg 
(“P) (“P) (“F) 0 (“Q 

Temp. 
tstred 
(ft3) 

7 e 
0 

6 3M.02, I 334  

19  
4 

I0  

13 

I I 
I 

Pxt test leak check Ftate (cfm) Oo3 at lq inchu Hg (vacuum) 

Post t a t  leak check Rate (cfxn) .@$ t11’~L inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Start: 

Leak Volume End 

Leak Volume End: 

Qperator Signature: 

i 
K value calculated bF Checked by. 



QA/QC CHECKLIST 

1 I 

Was prtlirninary wlocity profile perfomad? 

Static positive or ncgativt -m 

Average Ternperaturc -m 

Estimate % H20 -M 

t/ 
Avg. AP - I .  

n 4 

&3 

PAGE 1- OF 4 

Number of sampling p i n t s  per tra=rsc 
Probe markings cam? 
Time per point 

Client: bp& Location: a sw Operator: TLJ 

10 -tw 

II 

I L9 -t++ 

Sample Type: fh’-l 5 a @. ) Reference Method: 94 m m  
Modifications: 

Number of raiding per point 
Bamrnerric Prrssurc Mcasun=d? 

11 PRELIMINARY DATA 

-cc. 

II 

~ 

Mercury 
Aneroid 
Other 

~~ 

I 

I 

How Estimated? -cH 

Proper nozztc selected? 
K factor -)cM 

1 

~ - .  ~ 

GlaSS or 

Qua 
Button Hook or 
mbow 
Clcancd according to protocol 
Round ? Undamaged? 

L/‘ 

* 

d 

checked L R  

Tcmpcraturc w) 2 25°F // 

J Stable 

! 

I 
1 

U I I 1 



PAGE2 OF 4 

Silicone 
Other 
Filter assembly cleaned according to Protocol 

QA/QC CHECKLIST 

PROJECT# 5- lrlIo26f 

rl 

v 

DATE: 2.6 

Glass Ebrc 
Quartz 
Other 

Filter checked visually for irrcgularitics 

~ 

Meter b o x  levcllcd kf 
Gas Temperature Sensor I /  
Themmupk I/ 

I 
i / I  

+ I 
J 

TYPC d I Temp. checked against ambient temp c/ 

I 

Tcflun I 

Bomilicatc glass 

0 t her 

I 

.- ~ 

filter centered properly c/ 

Fitter labelled V 
- 

Filtcr hcarcd 
Tcmpraturt (2% t Zap) 

J 
J 

Glass 
Cleaned according to protocol 
Themocouple attached to trap 
XAD-2 Trap axred with foil at all times 

I 



QA/QC CWECKCIST 

. 
lTEh4 1 / 1  COMMENIS 1 

1 GLASSWARE 

f Cleaned and proofed according to protocol 1dt 

PAGE 3- OF 4 

No. of Impingcrs 
Contents R1 

#2 

PROJECT # ,-. 

-m 

-m 

-cy 

DATE: ?of& 

I I Modifications -m 

Grtase used on joints J 4 1  

Silica gel type 
New? 
Used? 

I I  

-m 

w 

Performed 
Rate 

All opnings of sampiing train scaled 
Is nozzle seaied when probe is in stack with pump of€ 
Is ME taken to avoid scraping nipple or stackwaIl 
Effective seal around pro& when in-stack 

L/ 
-m ,a? cfm@ /r “Hg- 

s 

I 
Fitters changed during run 

Probe moved to traverse p i n t  at right time IV I 
Nozzle and pitot tube kept parallel to stack at all times I I/ I 

General comments on sampling technique 
Sample recovery performed on-site? 
Sample rcccwery performed by 
Ucan-up a m  - General Environment 

-m 

d 
TA -m 

.+f, 

Brusher: Nylon bristle 

0 ther 
Wash Bottles: Glass 

d 



QA/QC CHECKLIST 

Polyethylene 

PAGE 4-OF 4 

0 t her 
Storage Containers 

Bomilicate glass 
Polyethylene 

h k  frec 
Cap Material 

Petri Dishes: borosikate glass 
plastic 

Balanct Type 
Calibrated or QC checked 
Prabc altowcd to cool sufficiently 
Probe and sample train opcnhgs covered 
Silica Gel 

Condition/Colour 

DATE: fl-/#/ 2.cp 

-m 

I/ 

cl 
-m b/ b&- 

. cs) M = u d  - (g) - A&ual 

v 

4 s x f '  /,M/&&. 

TEST 

&lour of EIter 
Foil Wrapped? 

Probe Rinses 

Acetone tl 
-- 

Weinhed I . -  I '  tl 

Other 
Particulate Recovered from 

probe/nodc 
probe fitting 

II dhl& 

/ 
d 

~ ~ ~ _ _ _ _ _  

Rcmvercd according to protocol J 
Weighted L/L 
HZO/RCCOWXY data ShMt Wmpttted / 

Btanks Colleaed 
Reagents 
Solvents 
Resin 
Blank Train 

Samples labelled and stored properiy 
Liquid levtts marked 

Samples dclkrecl to lab 

t 

c I 



EPA METHQD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

I t 
Rinscwith2smL a I 1 I I r 1 

1 1 

Trrio I d d i n  BtinLs 

Tnin NIX . 
. Mark Liquid Level on Containers 
SealandLabeAcontainers 

b BOVAR-CONCORD Environmental 



METHOD 26 
HCI SAMPLING DATA FORM 



MOISTUNC ANALYSIS DATA SHEET 

Project #: q4  1 &%a 
Date: ?S. / f  * L  & 

5-hc/k c3 Sample Location: 
Pre Weights by: j @ 

Client: ; 
Test: / 20 -I&* - 
Fdter X.D.: _II 

Post Weights by /& 

BALANCE QC CHECK 

Impinger 
# 

A - x 100 (10% 
A 

Impinger Find Wt. Initial Wt. Net 
Contents (d (g) Condensate 

Comments: . 

Signat+: Date: 



HC1 METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Implngers 1 and 2 
I 

Weigh impingm 
Empty contents into 
container and 
rinse with DI water 

1 1 

Container TS1 
Impingers 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinsa 

, 3 9 3 -  

b I Mark Liquid Level 

r - l  Impingem 3 nnd 4 

Wagh impingas 
Empty contents into 
container and 
rinse with DI water 

Container Ts2 
Impingem 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

I Train ldentificatian I 

- - 1  
. . 

I 0.; N NaOH Batch No.: 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO 
PROJECT NUMBER 5416265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
I SULPHUR DIOXIDE 

NITROGEN 

ITEM 

0 2  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

CO2 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

OXIDES 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
1 00 

0 
20. I 

ANAL. 
CAL. 

-0.03 
9.9 

0.3 
152 

2.3 
306 

0.05 
7.08 

1 
101 

-1.3 
20.4 

25 % 
1000 PPM 
1000 PPM 

INITIAL 
VALUES 

SYSTEM 
CAL. 

0 
9.9 

I .3 
148 

2.7 
306 

0.04 
6.98 

I 
101 

-1 . I  
20.9 

DRIFT CRITERIA <5% SPAN 
BIAS CRITERIA ~ 5 %  SPAN 

DATE 
TIME START 
TIME FINISH 

TISCEMB 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM 
CAL. 
B tAS 

(% SPAN) 

0.1 
0.0 

0.1 
-0.4 

0.0 
0.0 

-0.1 
-0.5 

0.0 
0.0 

0.2 
0.5 

FINAL 
VALUES 

SYSTEM 
CAL. 

-0.04 
9.8 

2.9 
148 

2.2 
306 

0.08 
7.1 

0.8 
102 

-2.1 
21 

N OV2 6/9 5 
11:34 
1554 

20 % 
1000 PPM 
I00  PPM 

SYSTEM DRIFT 
CAL. (Yo SPAN) 
BIAS 

(Yo SPAN) 

-0.0 -0.2 
-0.4 -0.4 

0.3 0.2 
-0.4 0.0 

-0.0 -0.1 
0.0 0.0 

0.2 0.2 
0. I 0.6 

-0.0 -0.0 
0.1 0.1 

-0.8 -1 .o 
0.6 0.1 

Test 19 CEM B Date: 1 1/29/95 Page 1 



AIR TESTING SERVICES INC, ORGANICS EMISSION REPORT 

CLIENT : RIG0 €i R I G 0  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 13:21 TO 15:51 

ORGANICS CONCENTRATION 

a 12% co2 

ORGANICS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKINETICITY 

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOC I TY 

GAS ANALYSIS 02 
c02 
co 
so2 

MOL. UT. 
MOL. UT. 

DATE : 95 1 1  26 
RUN : T19-OC-B 
LOC. : 3 STACK 

628.5 ug/DSd 0.2747 gr/1000 DScf 
296.5 ug/Am3 0.1296 gr/1000 Acf 
786.0 ug/DSId 0.3427 gr/1000 DScf 

7.533 mg/s 418.51 gr/hr 

1.5912 D S d  56.186 DScf 

99.6 X 

16.08 % 

173.1 deg C 343.6 deg F 

43140 DSId/hr 25391 DScfm 
91453 Am3/hr 53828 Acfm 

17.85 m/s 3513.4 fpn 

10.48 X 
9.62 % 
0.00 % 
0.00 % 

30.07 g/gmle D.B. 
28.13 g/gmole U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 

: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOESITE : LAYTUH UTAH 
REF.No. : 5416265 

DATE : 95 11 26 
RUN : T19-OC-B 
LOC. : 6 STACK 

STACK HEIGHT 35.4 m 116.0 ft. 

STACK D I AMETER 1.35 m 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 85.4 kPa 25.20 in.Hg 

STATIC PRESSURE -112.1 Pa -0.45 in.H20 

NOZZLE DIAMETER 5.79 mn 0.2280 in. 

PITOT COEFFICIENT 0.796 

METER CORRECTION FACTOR 0.983 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 0.1 g 

CONDENSATION I N  IMPINGER 2 0.9 g 

CONDENSATION I N  IMPINGER 3 0.2 g 

CONDENSATION IN IMPINGER 4 0.0 g 

CONDENSATION I N  IMPINGER 5 0.2 9 
SILICA GEL UEIGHT G A I N  14.6 g 

CONDENSATION I N  IMPINGER 1 208.3 g 

TOTAL MOISTURE GAIN 224.3 g 

ORGANICS COLLECTION 

FILTER ORGANICS 1.0000 mg 

WASHINGS ORGANICS 0.0000 mg 
RESIN ORGANICS 0.0000 mg 

IMP1 NGER ORGAN1 CS 0.0000 mg 

TOTAL ORGANICS 1 .oooo mg 

TOTAL SAMPLING T I M E  120.0 min. 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : R I G O  & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. TIME STACK VEL. ORIF.  

NO. TEMP. PRES. PRES. 
min. F in.H2O in.H2O 

I - -  * - - -  * - - - -  - - - - - -  - - - - -_  

TRAVERSE NO. 1 

1 0.0 340 
1 3.0 341 
2 6.0 345 
2 9.0 346 
3 12.0 347 
3 15.0 349 
4 18.0 348 
4 21.0 346 
5 24.0 348 
5 27.0 348 
6 30.0 350 
6 33.0 351 
7 36.0 349 
7 39.0 347 
8 42.0 342 
8 45.0 343 
9 48.0 335 
9 51.0 335 
10 54.0 325 
10 57.0 325 

60.0 

TRAVERSE NO. 2 

1 0.0 346 
1 3.0 347 
2 6.0 347 
2 9.0 346 
3 12.0 347 
3 15.0 347 
4 18.0 346 
4 21.0 346 
5 24.0 347 
5 27.0 347 
6 30.0 345 
6 33.0 344 
7 36.0 345 

0.550 
0.500 
0.460 
0.660 
0.550 
0.550 
0.600 
0.500 
0.550 
0.550 
0.900 
0.950 
0.800 
0.630 
0.730 
0.750 
0.640 
0.640 
0.500 
0.500 

0.660 
0.710 
0.700 
0.700 
0.750 
0,770 
0.710 
0.710 
0.810 
0.810 
0 .a0 
0 -680 
0.690 

0.75 
0.70 
0.88 
0.88 
0.75 
0.75 
0.70 
0.70 
0.74 
0.74 
1.35 
1.40 
1.15 
0.90 
1 .oo 
1 .OO 
0.85 
0.85 
0.72 
0.70 

0.85 
0.95 
0.95 
0.95 
1.05 
1.10 
0.95 
0.95 
1.15 
1.15 
0.90 
0.90 
0.92 

DATE : 95 1 1  26 
RUN : TIP-OC-B 
LOC. : B STACK 

METER MTR. PROB. OVEN RES. E X I T  PUMP WALL % 

VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  I S O .  
cu.ft. F F F F F in.Ng in. 
- - - - - -  - - - -  - - - - -  - - - - -  - - - -  - - - -  - - - - -  - - - - -  - - - - -  

19.90 
21.48 
22.98 
24.67 
26.38 
27.91 
29.50 
31.01 
32.51 
34.06 
35.62 
37.64 
39.68 
41.58 
43.28 
45.07 
46.88 
48.54 
50.20 
51.74 
53.24 

53.n 
55.46 
57.23 
58.99 
60.73 
62 53 
64.39 
66.13 
67.88 
69.76 
71.69 
73.40 
75.11 

74 242 235 42 43 3.0 
77 242 241 42 39 4.0 
77 244 240 41 37 5.0 
78 243 241 41 36 5.0 
78 244 241 42 37 5.0 
78 244 241 42 38 5.0 
78 245 245 42 38 4.0 
79 245 243 42 39 4.0 
79 245 243 42 39 5.0 
79 245 243 42 39 5.0 
79 245 244 42 39 6.0 
79 245 243 42 39 6.0 
79 245 242 43 39 6.0 
79 244 244 42 39 5.0 
79 245 243 42 39 6.0 
79 243 244 43 39 6.0 
79 245 242 42 39 5.0 
80 243 243 42 39 5.0 
79 243 241 43 39 5.0 
79 243 242 44 39 5.0 

74 241 236 47 40 5.0 
77 242 237 43 38 5.0 
79 243 246 43 38 5.0 
79 245 239 42 38 5.0 
79 245 238 42 39 5.0 
79 245 236 42 39 6.0 
79 246 233 42 40 5.0 
79 246 235 42 40 5.0 
79 245 230 42 41 6.0 
80 244 230 42 41 6.0 
79 245 230 42 40 5.0 
79 245 230 42 40 5.0 
79 244 237 41 41 5.0 

1.0 101.8 
1.0 100.8 
2.0 99.2 
2.0 100.3 
3.0 98.3 
3.0 102.2 
4.0 92.9 
4.0 100.9 
5.0 99.4 
5.0 100.1 
6.0 101.6 
6.0 100.0 
7.0 101.2 
7.0 98.1 
8.0 99.4  
3.0 99.2 
9.0 97.9 
9.0 97.9 
10.0 102.2 
10.0 9 9 . 5  

1.0 99.8 
7.0 100.3 
2.0 100.2 
2.0 99.0 
3.0 98.9 
3.0 100.9 
4.0 98.2 

5.0 99.4 
5.0 102.0 
6.0 98.6 
6.0 98.5 
7.0 97.9 

4.0 98.8 



A I R  T E S T I N G  SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : m o  & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 54t6265 

DATE : 95 11 26 
RUN : T19-OC-B  
LOC. : B STACK 

PT. T I M E  STACK VEL.  O R I F .  METER MTR. PROB. OVEN RES. E X I T  PUMP U A L L  
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  

min. F i n . H 2 0  in.H20 cu.ft. F F F F F i n . H g  in. 

7 39.0 344 0.620 0.88 76.82 79 244 235 40 40 5.0 7.0 
8 42.0 343 0.600 0.85 78.50 78 244 230 41 41 5.0 8.0 
8 45.0 344 0.730 1.00 80.14 78 244 235 41 41 5.0 8.0 

* - -  - - - -  - - - - -  - - - - * -  _ - - - c _  ---..I* --..* *I--- - * - - I  - * - -  I*-- - - - - -  - - - - -  

% 
ISO. 

- - _ -  
01.4 
00.7 
99.8 

9 48.0 343 0.660 0.90 81.93 78 242 235 41 41 5.0 9.0 100.1 
9 51.0 342 0.610 0.88 83.64 78 242 235 40 40 5.0 9.0 101.1 

10 54.0 333 0.500 0.70 85.30 78 242 235 40 40 5.0 10.0 100.2 
10 57.0 334 o s o o  0.70 86.80 7a 241 234 40 40 4.0 10.0 97.6 

60.0 88.26 

344 0.654 0.90 78 244 238 42 39 5.1 59.6 



Client: ri L J  Qb3')o City, Province: L.-c;l*L, - L1 T q q  
Project Number: :?C s- Test Number: - / = I  -fit 5 Y! I (  
Sample h a t i o n :  PJ C?tii,[< Date: ,bLIJ 2 6  pq- 
Start Time: 13:2\  F ~ h  Time: 1vT-f 
Barometric Press. (m Hg): 7 4  - L  Stack Prqs(in H20):+ or -: - & y S  
Stack Diameter (in.): Length x Width: - x -  
Stack Height (ft): 1 / 6  cyclonic How: 

Sample Box Number: c?/ 

1 

Yes rn 
Gas Meter Factor: 

Nozzle Diameter (in.): C 2 2 % 
0 ~ ~ 1 %  3 Calibration Date: &A 7fGt Y - 

N o d e  ID.: 

Probe X.D.: 2 - -?- Pitot Coefficient: o +=Ik Calibration Date: 

Equipment Comments: 

c I - 7-  Calibration Date: ~ J J  /6/'/ F 

STACK GAS COMPOSITION 

Control Equipment Operation: 

Process Comments: h n  

Signature: Date: d c 



MOISTURE ANALysrs DATA SHEET 

I I I 1 It 7 I I 

B W C E  QC CHECK 

A - x 100 (10% 
A 

Signature: 



DATE: [L/&/%r SAMPLING TRAINS DATA SHEET PAGE OF 

Start Time: 1 ?‘:L\ f inish T i e :  Traverse 8: I ’  Traverse Direction: bxb 

02 Vel. Orifice Gas Meter Reading Stack Probe BOX 

PnsS. P m .  Temp. Temp. Temp. 

(4 (AH) Dcsircd Actual (“F) 0 , (“P) 
(ft3> (ft3) 

Imp. XAD Meter Meter 
Temp. I Temp. I Inlet 1 Outlet 

Vac. 
in Hg 

Pre test leak check Rate (cfm) j6 \ \  at I< inches Hg (Vacuum) 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start Leak Volume End: 
K MIUC mlcrtlatcd by: Checked by ’ 

Leak Volume Start: \pr .cc[ Leak Volume End: 1 1 I ‘1 63 

Operator Signature: 



PAGE 3 OF DA'I'E: \L/s/Ty SAMPLING TRAMS DATA SHEET 

9, 

Vel. Orifice Oas Mctcr Reading Stack Probe BOX Imp. XAD Meter 

I 

Pre test teak check Rate (cfm) at iochcs Hg (vacuum) Leak Volume Start: k a k  Volume End 

Post t a t  Icak check Rate (cfrn)OdiLat \5 inches Hg (Vacuum) Leak Volume Start: $3 L q  Leak Volume End: ~3 $3 
K MIUC calculated by: Checked by: Operator Signature: ' 1, w- - 



DATE: k/&/Q SAMPLING TRAINS DATA SHEET PAGE 9 OF 

Prc test leak check Rate (efm)fiQ\Lat 1s inches Hg (Vacuum) Leak Volume Start: 5 3 3 3  
Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K value calculated by: Checked b y  

LcakVolurnt End: 5.3 >& 
Leak Volume End: 

Operator Signature: 



DATE: t( 1 L’! SAMPLING TRAINS DATA SHEET PAGE O F S  

Box I Imp. I XAD 1 hk;:; 1 Meter 
Temp. Temp. Temp. Outlet 

Vcl. Orifice Gas Meter Reading Stack Probe Vac, 
in Hg Temp. Temp. 

(“P) 

\ 

Prc test leak check Itate (cfm) at inchcs Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm>o-C& at 1 q i n c h e s  Hg (Vacuum) Leak Volume Stare 9dd 26 
K value calculated by: Checked by: 

Leak Volume End: 



QA/QC CHECKLIST 

Avg. AP- 
Static positive or negative 
Anrage Temperature 
Estimate 70 "$3 
How estimated? 

PAGE 1 OF 4 

-m 

--L< 

I d =  

-cw 

rccI --qqcYF 

-+w p.>-Qu1L/3 &,#-I 
- 

rnm \ / I  COMMENIS If PRELIMINARY DATA 
I 

Estimate Gas Compmition I - 
How Btimated? -m 

11 Was prciiminary velocity profile performed? Id1 II 

0 2 % ' u  C O 2 ( % ) j ~  CO(ppm) 
I '  cuz/1 

~ -~~ ~~ 

Number of sampling points per traverse 
Probe markings correct? 
Time per point 
Number of reading per point 

MCKUry 

Barometric Pressure Measured? 

Aneroid 

I i ;  

c, 

-cw 

d 
-m i 

7 y1 

' - -  

PROBE NOZZLE: 
Nickel plated stainless steel or 4 
Stainless Steel or 
Glass or 

Quartz 
Button Hook or .J 
Ebow 

-- 

i 

Cleaned according to protocol 4 \'4CdCyGI !\yU b L y  \ t  7 1  YJ-CjCJ. 
Round ? Undamaged? d 

4 I 

PROBE LINER: 

I -  I ll Stable 1 d' I II 



QA/QC CHECKLIST 

PROJECT # s"t 16: L< 

Other 
Properly attached to probe 
(no interference with n d e )  -/ 
Modifications 
Conncctcd to: 

- 
indined manometer 
magnchilic gauge 

Borosilicate glass 
Other 

GASKIZMATERIAL, 

Silicone I w 4  

4 
Range: Division: 

micromanometer 

I Thcrmomuplc attached to trap v 
XAD-2 Trap covcrcd with foil at all times d 

Range: 

Meter box lNclled 
Gas Temperature Sensor 
Thermocouple 

TYPC 
Temp. chcckcd against ambient temp 

\/I 

I 
I IC 

PILTER HOLDER 

Borosilicate glass il 

Other 
I - 

Quartz 
Other 

Filter chcckcd visually for irngularitics 
Fitter ccntcrcd properfy 
Filter labelled 
Filter heated 

Temperature (2.50 +. UoP) 

L/ 

J 
x 
/ 
4- 



QA/QC CHECKLtIST 

#4 
#S 

AL- 
Impinger wights recorded 

Recirculating pump set up properly 
Impinges propdy assembled 

Modifications 
Grcase used oa joints 
Silica gel type 

NCW? 

PAGE 3 OF 4 

~ ~~ 

1.21 7 
cu 5. &,. 

-J 

cw 

- 
4- 

x 
-m 

- 
I u  Performed 

Rate cw 

All optning of sampling train seated 

Is nozzle sealed when probe is in stack with pump off 
v 
v 

~ 

2 - u  i (  cfm@ 1 q- "Hg . 

I I 

1 I Other It 

Is carc taken to avoid scraping nipple or stackwall 
Effective seal around probe when in-stack 
Probe moved to traverse point at right time 
N d e  and pitot tube kept paratlei to stack at all times 

Any particulate lost during filter change 

Probe ttmpcraturc 250 5 WF 

/ 

// 
F 

filters changcd durhg run .x 
Y 
Lj Sorbent trap kept at SWP 

Filter b o x  temperature 2% f 25°F *J 
Data forms complctcd and data rcaxdcd properly L/' 

Ice level checked .4- 
Yk?k, > P d  Condition of silica gel -m 

t> c; i I cfm@ q 'Hg Leak checks at port changes Before -m 

After -m c?\w2- cfm@ (T  "Hg 
Final leak race acceptable -m o-o& dm@ 15 "Hg 
General comments on sampling technique ' - t+b  

Sample rclxrvcry performed on-sitc? L 
Sample m r y  pcrformcd by -m 

Clean-up area - General Environment 

- 
-L' -. 

rip) 
(0- -cc( 



QA/QC CHECKLIST 

lTEM 

Teflon 
Polyethy-lenc 

PAGE 4 OF 4 

q co- 
L/ 

PROJECT# w \  2.{; T;T 

blancc Type 
Calibrated or QC checked 
Probe aIlawed to cool sufficiently 
Probe and sample train openins covlcred 

-m 7q Ic& - Actual k) hkaW=d - ( g )  

, /  

~~ 

Other 
Storage Containers: 

Borosilicate glass */ 

Cap Material -m 

Polycthyicnc 1 E 

Leak frce f 
-+i[ 0 - 

Condition/Colour 
Weighed 

Filter Handling 

1 

v 
I 

11 Silica Gel 

1 

Other 7- 

probe/nciczlc 
Particulate Rtcovercd from 

probe fitting 
probe liner 
front haif filter ho1de.t 

Rerovered according to protocol 
Impingers 

Weighted 
H20/Rccovcry data shcct completed 

Blanks Coflected 
Reagents 

t I 

4 

/ 

1 
/ 

/ 

i\ 

~ ~~ 

Sotvcnts 
Resin 
Btank Train 

Samples labelled and stored pmperiy 
Liquid levels mariced 

~ ~~ ~~ ~~ 

/ 

I 

/ 

- ,  
Condition? I 

Colour of Rlter 
,&\*A -3- 

Foil Wrapped? t 

1. 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN L 

LOCATION: 6- sT/tt/l~ 

Back HalfRinse m XAD Resin r- B a c k W F i l k  
Holdcr and 
CoDdtnstrCoil 

Wdgh XAD Trap & 
Record Welght 

Cap ends and 
wrapin foil 

Rtrnovc and p b  on 

fold in half and 
phGcleaned foil 

p1aCcin- 3x with h 

/ \ 
ContainmTS4 I XAD& 

Container Ts5 
hpiager Contents 

Back Half Filter 
and Condenser Coil 

I Mark Fluid Ltvtb 
Seal and Label 

Train &proofing Identification ~~ I 
Train No.: a 3  -1 

comments: I 

TrainRtcovcredBy: en I 
BOVAR-CONCORD Environmental EFSRECDRW-May 95 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G O  AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN TIME : 13~21  TO 15:51 

METALS CONCENTRATION 

a 12% c02 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I S O K I N E T I C I T Y  

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLMI 

VELOCITY 

GAS ANALYSIS 02 
c02 
CO 

so2 

DATE : 95 11 26 
RUN ; T19-MET-8 
LOC. : B STACK 

1077.0 mg/DSm3 0.4707 gr/DScf 
507.5 mg/Am3 0.2218 g r / A c f  

1343.4 mg/DSm3 0.5872 gr/DScf 

13.380 g/s 106.19 lb/hr 

1.8573 DSm3 65.583 D S c f  

98.0 % 

16.01 % 

173.9 deg C 345.0 deg F 

44719 DSm3/hr 26321 D S c f m  
94897 Am3/hr 55854 A c f m  

18.52 m/s 3645.7 fpn 

10.48 X 
9.62 % 
0.00 x 
0.00 % 

HOL. UT. 30.07 g/gmole D.B. 
MOL. WT, 28.14 g/gmole W.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F ,  29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
J08SITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 35.4 rn 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 85.4 kPa 

STATIC PRESSURE -112.1 Pa 

NOZZLE DIAMETER 6.20 mn 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1 . O M  

CONDENSATE COLLECTION 

CONDENSATION IN  IMPINGER 1 138.9 g 

CONDENSATION IN IMPINGER 3 21.2 g 
CONDENSATION IN IMPINGER 4 2.7 g 
CONDENSATION IN IMPINGER 5 1.7 g 
CONDENSATION IN IMPINGER 6 0.5 g 
SILICA GEL UEIGHT GAIN 12.1 g 

CONDENSATION I N  IMPINGER 2 83.4 g 

TOTAL MOISTURE GAIN 260.5 g 

METALS COLLECTION 

FILTER METALS 
UASHINGS METALS 
IMPINGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

1 .oooo g 
1 .oooo g 

0.0000 g 

2.0000 g 

120.0 min. 

DATE : 95 1 1  26 

LOC. : 3 STACK 
RUN : T19-MET-8 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.20 in.Hg 

-0 .45 in.H20 

0.2440 in. 



AIR T E S T I N G  SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95 11 26 
RUN : T19-MET-8 
LOC. : B STACK 

P T .  TIME STACK VEL. ORIF. M E T E R  M T R .  PROB.  OVEN E X I T  PUMP WALL % 

NO. TEMP. P R E S .  P R E S .  VOL, TMP. T E M P .  T E M P .  T E M P .  VAC. DIST. ISO. 

TRAVERSE NO. I 

1 0.0 345 
1 3.0 343 
2 6.0 347 
2 9.0 349 
3 12.0 349 
3 15.0 348 
4 18.0 347 
4 21.0 346 
5 24.0 348 
5 27.0 348 
6 30.0 349 
6 33.0 350 
7 36.0 348 
7 39.0 347 
8 42.0 348 
a 45.0 347 
9 48.0 348 
9 51.0 348 

10 54.0 347 
10 57.0 346 

60.0 

TRAVERSE NO. 2 

I 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.11 
6 30.0 
6 33.0 
7 36.0 

342 
34 1 
343 
342 
340 
342 
343 
345 
346 
346 
345 
344 
344 

0.920 
0.710 
0.920 
0.890 
0.810 
0.710 
0.750 
0.680 
0.850 
0.850 
0.920 
0.940 
0.780 
0.680 
0.780 
0.790 
0.780 
0.740 
0.700 
0.650 

0.600 
0.620 
0.600 
0.550 
0.780 

0.760 
0.800 
0.880 
0.860 
0.600 
0.530 
0.550 

0.780 

1.70 
1.30 
1.70 
1.70 
1 .SO 
1.25 
1.30 
1.25 
1.60 
1.60 
1.70 
1.70 
t .40 
1.25 
I .40 
1.40 
1.40 
1.40 
1.35 
1.25 

1.10 
1 - 1 0  
1.10 
0.56 
1 S O  
1.50 
1.45 
1 .SO 
1.60 
1.60 
1 .oo 
0.95 
0.95 

449.28 
451.50 
453.50 
455.71 
457.90 
459.99 
461.98 
463.97 
465.89 
468.01 
470.17 
472.40 
474.62 
476.67 

480.59 
482.64 
484.68 
486.68 
488.66 
490.54 

478.59 

491 -53 
493.35 
495.17 
496 -98 
498.68 
500.71 
502.F' 
504.84 
506.93 
509.10 
511.22 
513.06 
514.75 

77 233 248 42 
79 233 263 40 
80 235 244 39 
80 234 249 38 
a3 234 257 38 

a2 234 25s 38 
81 233 255 38 

82 235 253 39 
82 235 250 39 
82 234 258 39 
83 236 252 39 
83 235 252 39 
a3 237 245 39 
83 246 246 40 
83 258 258 40 
83 250 250 40 
83 249 249 39 
83 248 248 40 
84 259 259 40 
84 256 256 40 

80 233 252 37 
81 235 254 36 
82 236 262 36 
82 237 247 36 
82 236 249 36 
83 236 246 37 
84 235 232 37 
84 235 246 37 
84 236 237 37 
84 235 228 37 
84 235 238 37 
83 235 239 37 
83 236 240 37 

4.0 1.0 98.5 
4.0 1.0 100.5 
4.0 2.0 97.8 
4.0 2.0 98.5 
4.0 3.0 98.4 
3.0 3.0 99.9 
3.0 4.0 97.0 
3.0 4.0 98.2 
3.5 5.0 97.2 
3.5 5 . 0  99.1 
4.0 6 .0  98.2 
4.0 6.0 96.8 
4.0 7.0 97.9 
4.0 7.0 98.0 
4.0 8.0 95.4 
4.0 8.0 97.1 
4.0 9.0 97.3 
4.0 9.0 98.0 
4.0 10.0 99.6 
3.0 10.0 98.0 

3.0 1.0 
3.0 1.0 
3.0 2.0 
3.0 2.0 
3.0 3.0 
3.5 3.0 
3.5 4.0 
3.5 4.0 
3.5 5.0 
3.5 5.0 
3.5 6.0 
3.0 6.0 
3.0  7.0 

99.1 
97.3 
98.4 
96.2 
96.6 
98.0 
99.7 
98.2 
97.3 
96.2 
99.7 
97.5 
99.1 



A I R  T E S T I N G  SERVICES INC.  METALS EMISSION REPORT 

C L I E N T  : RIGO AND R I G O  
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

P T .  TIME 
NO. 

rnin. 
--1 - * - -  

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK 
TEMP. 

F 
-1-1- 

343 
34 2 
342 
342 
34 1 
342 
338 

VEL. ORIF. 
PRES. PRES. 

in.H20 in.HZ0 

0.450 0.90 
0.480 0.90 
0.550 0.96 
0.550 0.96 
0.580 1.00 
0.450 0.90 
0.480 0.90 

-+-c-.. - - - - - -  

METER 

VOL . 
cu.ft. 
- - - - - *  

516.50 
518.09 
519.75 
521.47 
523.17 
524.91 
526.50 
528.12 

DATE : 95 11 26 
RUN : T19-MET-B 
LOC. : 6 STACK 

MTR. PROB. OVEN E X I T  

TMP. TEMP. TEMP. TEMP. 

F F F F  
- - - -  - - - - -  - _ - - -  - - - -  
83 235 229 36 
83 236 250 36 
83 237 247 35 
83 239 248 35 
33 238 242 34 
a3 238 242 34 

83 239 250 34 

PUMP WALL 
VAC. D I S T .  
in.Hg in, 

3.0 7.0 
3.0 8.0 
3.0 8.0 
3.0 9.0 
3.0 9.0 
3 .0  10.0 
3.0  10.0 

**I-- -1-1- 

x 
ISO. 

- - - - -  
99.4 

100.4 
97.2 
96.1 
95.8 
99.4 
97.8 

345 0.700 1.29 82 238 248 38 3.5 98.0 



MOISTURE ANALYSIS DATA SHEET 

Project #: 531 m4- f 

Date: q</* / / *  2 w,- 
S;lmple Location: 5- ’ r 3  
Pre Weights by /* 

Client: 
Test: T / $ - h P - - - -  A 

Post Weights by J??- 
Filter I.D.: T2 Z*C+ 

I I I I 

I I 

BAIANCE QC CHECK 

A - x 100 (10% 
A 

Comments: 

V 
Signature: Date: 



ISOWNETIC TEST DATA FORM 

P Sample Type: ,'/b ?b/ Reference Method: E 8 ! X  Page of 5' 

Client: Ry-r&< \ City, Province: Li& l'Adtk 
Project Number: ~-w&?47f Test Number: -77q-mqf 
SampIe Location: t3J&fL Date: 7-m zb 
Start The: /3:2/ Finish Time: A57 r-7 
Barometric Press, (i Hg): 2 r-1 Stack Press(in H20):+ or -: 1 $55- 
Stack Diameter (ii): $3 Length x Width: 
Stack Height (ft): cyclonic Flow; Yes No - - 

7 

X 
,- 

SampIe Box Number: 7'3 Gas Meter Factor: (:D L76 Calibration Date: &dad 
Nozzle I.D.: 6% N o d e  Diameter (in.): . 2 Y Y  Calibration Date: ;L11$J q c  
Probe LD.: 7 - 7  ' Pitot Coefficient: -74 % Calibration Date: 

Equipment Comments: 

STACK GAS COMFOSXTION 

0, (%): ,/O!ff? co (ppm): Other: 

AssumedH20(%): /o +iy 0 
/ ., 

g3.y Fdter I.D. #: 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

2 i.7/ 

7 + .  L .  

: .? 
I 9  r' 
/ I , [  

Total HzO Condensed (g) Zk' '.f 

sampling Comments: 
+ 

- 

Process Rate: 

Control Equipment Operation: 

Process Comments: 



PAGE Z O F  SAMPLING TRAINS DATA SHEET 

B O X  

Temp. 
CP) 

2 YB 

Vac. 
in Hg 

4. .a 

XAD Mctcr 
Temp. Inlet 
0 0 

Mctcr 
Outlet 

(“E) 

‘7.d 
76 
7 ’7 

Stack 
Temp. 

(“F) 

jrr‘ 
3 43 
3 97-  
-3%- 
3 YG 

Probe 
Temp. 
(“P) 

233 
233 
2 3 r  
2 3 Y  

Orifice Gas Meter Reading 
P m .  

(ft3) 

F I 

1 1B2 
7 7  
7g 2-37 

233 78 
14 

3 3  
3 0  

I I B f  7 9  3. 
77- 

3 9  
3 
3’4 

3 f  

Pn test Icat check Rate (cfm) >o\ at I b inchcs Hg (Vacuum) Leak Volumc Start: Lcak Volume End: 
\ 

Optrator Signature: 

Leak Volume h d :  Post test leak check Rate (cfm) at inches Hg (Vacuum) h k  Volumc Start: 

K value calculated bF Checked by: 



SAMPLING TRAINS DATA SHEET PAGE 3 OF 

Prc test leak check Rate (cfm) ,o\ Leak Volume Start: 

Post test leak check Rate (cfm) $&at 1 inches Hg (vacuum) Leak Volurnc Start 

K value calculated br; 

at 1 (0 inches Hg (Vacuum) 

Checked by 

E\mRMs\sLDspRM 
* 

teak Volume End: 

Leak Volume End: 



SAMPLING TRAMS DATA SHEXT PAGE _fi OF 

Client: Project R: YYIl P 2df Sample Location: . &-&h- Operators: J U I F  

Gas Meter Reading Stack 
Temp. 
('n 

34" 
Ff I 

Probe 
Temp. 
rq 

'23 3 xc- 
23-7 

23f 
2 349 

Prc rest leak check Rate (cfm) at inches Hg (vacuum) Leak VoIume Start: 

Past test Ieak chtck Rate (dm) *'IL at (f7 inches Hg (Vacuum) Leak Volume Start: 

K value calculated by. Checked by: 

B O X  Imp. XAD 

("I? rpl PI 
Temp. Temp. Temp. 

Meter Meter Vac. 
Inlet 

. I 

I 
Leak Volume End: 

Leak Volume End: ,- \ 
Operator Signature: 



SAMPLING TRAINS DATA SHEET 

Pt. Time o* vc 1. Orifice Gas Meter Reading Stack Probe B O X  Imp. XAD Meter Meter Vac. 
Win*) @I PrcsS. PITS. Temp. Temp. Temp. Temp. Temp. hlet Outlet in Hg 

I 

/- 

I Pre lest leak check Rate (cfrn) t8lczit / I inches Hg (Vacuum) 

P a t  test leak chcck Rate (cfm) c 0 l Z  at !u inches Hg (Vacuum) 

Leak Volume Start: 

Leak Volume Start 

Leak Volume End: 

h k  Volume End ,-7 
K value calculated by: Checked by: 

E\mFth4qmspRM 
! 

Operator Signahm. 

BOVARWKCRD Environmental 



PAGE ZOF 4 

Was preliminary velocity profile performed? 
Avg. AP 
Static p i t &  or negative 
Average Temperature 
%timate % H$l 
How estimated? 

QA/QC CHECKLIST 

PROJECT# %r 

u 
-m 

h& 8 

-m 

4-44 

-m 

ICI 

11 Client: 

How Estimated? 

Proper nozzIe sclcctcd? 

It . ‘  II 

CCI 

, A  

Stainless Stet1 or 

Quartz I/ 
Or v 

Clcaned according to protocol d 

Round ? Undamaged? . f l  

Button Hook 
mbow 

K factor 
Number of sampling points per travlcrse 

. _ _  

A 

. 

Probe marking c o r n ?  

I 

I Other 1- PROBE NOZZLE 

I Other 
Cleaned amding to protocol b-f 

li Nickel plated stainltss steel or I I il 

1’ 
- -  I -  I I 

PROBE HEATING SYSIEM: 1 
Checked I W I  

PROBE LINER 

Borosilicate or 
Quartz or 

I Tcrnperaturc w) f 25°F 
Stable 



QA/QC CHECKLIST 

PROJECT# 7 

_ _  . 
Other 
Property attachid to probe 
(no interference with nozzle) 

DATE 7fl/ Ld? 

/ 

PAGE-2 OF 4 

Modifications -*c1 

Connected to: 
inclined manometer LI' 
rnagnehilic gauge 

mimmanometer 
Pitot lines checked for leak L/ 
Pitot pressure gauge z e d  t/ 
Orifice pressure gauge z c m d  *-I 

Meter box levelled cl' 
Gas Ternpcraturt Sensor 

Thermocoupk d- 
Type 
Temp. checked against ambient tamp I . /  

Range: Division: 
Range: 

1 

1 

Other 

. ~~~ 

Teflonppp I /  
Borwilicatc glass 

Other 
GASKE7:MATERlAL 

Silicone 
Other 
Alter assembly cleaned according to Protocol L/ 

FILTER TYPE 
Glass Fibre 

Quartz 4 
Other . 

Rtttr checked visually for irregularities L/ 

Filter centered property 
FiI ter labcllcd 
Filter hcatcd V 

I 

Tcrnpcraturc (250 f 25°F) l / -  

, CONDENSER/XAD-2TRAP 
p~ ~ ~- __ ~ ~~ 

Glass 
Cleaned according to protocol 
Thermocouple attacked to trap 
XAD-2 Tiap amred with foil at all times 

A 

c n 



QA/QC CHECKLIST 

No. of Irnpingers rIrM 

-cw Contents #1 
52 -cH 

#3 - 
#4 -c+3 

II Cleaned and proofed according to protacot I d t  

I I /  -1 Impingcn p%prly assembled 
Rccirculathg pump set up properly 
Modifications -ccI 1 Greasc used on joints I I/ t 
Silica gel typc 

NCW? 

Used? 

-ccI 

I I 
Performed 
Rate -cH 1 1 cfm@ / i / ~  "Hg. 

Ali openings of sampling train Mated 
Is node sealed when probe is in stack with pump off 
Is cafe taken to avoid scraping nipple or stackwall 
Effectkc seal around probe when inatack 

~~ ~ _ _ _ _ ~  

4 
L/ 
L/ 

I /  

Probe m d  to traverse point at right time 
N d e  and pitot tube kept paralhl to stack at all times 
Ptttes changed during run 
Any particulate lost during filter change 

Sorbent trap kept at S P F  
Probe temperature 2% z W F  
RItct box temperature 250 & 2S"P 
Data forms completed and data ~ccorded pmperly 

L/ 
L.0 

8 

Ir 
I/ 
I r f  

~ -~ ~ 

Ice level checked 
Condition of silica gel 
Leak check at port changes 

Final leak race amptabte 
Gcnerat comments on sampling tcchnique 
Sample m r y  performed on-sitc? 
Samplc recovery performed by 
Clean-up a m  - Generat Environment 

&fort 
After 

Brusher: Nylon bristte 
Other 

Wash Bottlcs: Glass 

~ - -  

d l  c 

A& -m 

-cw , n/L cfm@ 4- "Hg 
,# @I< dm@ /r "Hg 

cfm@ "Hg 

-cH - 
rcw 

Lc 

v- 
rcw I A  
444 

kP 



QA/QC CHECKLIST 

Teflon 
Polycthylcnc 
Other 

Storage Containers: 
Bowilicatt glass 
Polye thytent 

PAGE 4'OF 4 

/ 

P 

Leak flzc 
Petri Dishes: borosilicate glass 

plastic 
Balance Type 
Calibrated or QC chcckcd 

I I 

' -  ll 
- -  

Cap Materia1 -cu , , - 7  I 

i/ 

cl 

Measured (g) 
d / s w  hf9 7!% Q& 

-cu - Acthl . k) 

probe fitting 
probe liner 
front halE filter holder 

Impinges 
Rccovcrcd according to protocol 
weighted 

Probe and sample train openings covered 
Silica Gel 

L+- 
h/ 

J 

w- 
J 

weighed 

TwccLGts used? L/' 

Filter Handling 

Condition? 
Colour of filter 
Foii Wrapped? i 

H Z O / ~ r y  data sheet completed I N  
Blanks Collected 1 

Reagents 1 

Pmbt Rinses t 
Acctone 

* 

Other 
Particulate Recovcd from 

Resin 
Blank Train 

Samples labelled and stortd properiy 
Liquid l a d s  marked 

Samples dclivcrcd to lab 

~ ~ ~ ~ 

1 

Solvents I I 



ME7uOD 26 
HCI SAMPLING DATA FORM 



MOIS’L’UIRIE ANALYSIS DATA SHEET 

Project #: 741 +JL& y-- 
Date: ‘7’S-a j / * z  6 
Sample Location: S L & p  
Pre Weights by: .~ 

I 

Client: /< d K 
Test: p , F  H U - R  - FiIter I.D.: 
Post Weights by: 

BALANCE QC CHECK 

A x 100 (10% 
A 

Comments: 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

719 *b p - A RECOVERY DATA FORM 

I I 

hpinga4Cocl(cots I -  - I Gaia. I 

Mark Liquid Level on Containers 
Seal audLabe1 Containers 
Reagent Blanks Submitted? 
Prepare Fresh Acidikd Kh&O4 Daily 

b BOVAR-CONCORD Environmental 



NOVEMBER 27,1995 



METHOD 26 
HCL SAMPLJNG DATA FORM 



I , 

Sample Location: * 
Pre Weights by: 44 

MOIS- A.N&YSXS DATA SHEET 

Project #: (I Date: . 

Client: t?c7d /< 
r 

Test: */-ucc, d m  
Filter I.D.: 7 

Post Weights by 

FmaI Wt. Initial Wt. Net 
(l3) (g) Condensate 

(d 

BALANCE QC CE€ECK 

Comments: 

A - l Y  x 100 
A 

(10% 

I 

Date: 



HCl METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

Train Identification I 
T& No.: 

0.1 N H 2 S O 4  Batch No.: 

DI Water Batch No.: 

0.1 N NaOH Batch No.: 

Train Loaded By: 

RecoveredBy: J&.J 

Reagent Blank Submitted: 
No - 1 - 

PROJECT NO.: 6r 

J 

m Impingers 1 and 2 

Weigh impingers 
Empty contents into 
container and 
rime with DI wata 

Container "Sl 
Impingem 1 and 2 

0.1 N H2S04 Contents 
and DI Water Rinses 

HnalWt.:/ 3.  
Initial Wt: . I 3 3  K 

I I Irnplogers 3 and 4 

Weigh impingas 
Empty Contents into 
containerand 
rinse with DI water 

Container TS2 
Impingm 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

Mark Uquid Level I. 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RtGO 
PROJECT NUMBER 5416265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

02  ZERO 
02  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NUX SPAN 

C02 ZERO 
C02 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
7 00 

0 
20. I 

25 % 
1000 PPM 
I000 PPM 

ANAL. 
CAL. 

0.03 
9.96 

1 
149 

0.9 
305 

0 
7.04 

I 
102 

0.53 
20.9 

IN lTlAL 
VALUES 

DATE 
TIME START 
TIME FINISH 

T20CEMA 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0.03 0.0 
9.93 -0.1 

2.3 0.1 
143 4.6 

2 0. I 
303 -0.2 

0.03 0.2 
7.03 -0.0 

I 0.0 
102 0.0 

0.07 -0.5 
22.8 1.9 

DRIFT CRITERIA <5% SPAN 
BIAS CRITERIA 4% SPAN 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.07 
10.06 

2.1 
145 

I .5 
306 

0. I 
7.12 

I 
102 

0.86 
22.9 

N OV27/95 
0825 
I t 2 0  

20 % 
I000 PPM 
I00  PPM 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.2 
0.4 

0. I 
-0.4 

0.1 
0.1 

0.5 
0.4 

0.0 
0.0 

0.3 
2.0 

DRIFT 
(Yo SPAN) 

0.2 
0.5 

-0.0 
0.2 

-0. I 
0.3 

0.4 
0.4 

0.0 
0.0 

0.8 
0. I 

Test 20 CEM A Date: I 4 /29/95 Page I 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGU & RIGO 
JOBSITE : LAYTON UTAH 
REF-No. : 5416265 

RUN TIME : 3:48 TO 11:ll 

ORGANICS CONCENTRATION 

DATE : 95.11.27 
RUN : T20-OC-A 
LOC. : STACK B 

0.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

ORGANICS EMISSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1.7179 D S r d  60.662 DScf 

AVERAGE ISOKINETICITY 101.7 X 

FLUE GAS CHARACTERISTICS 

MOISTURE 17.44 % 

TEMPERATURE 158.2 deg C 316.8 deg F 

FLOU 45635 D S d / h r  26860 DScfm 
94317 Am3/hr 55513 Acfm 

VELOC I TY 18.41 m/s 3623.4 fpn 

GAS ANALYSIS 02 10.40 X 
c02 9.60 % 
CO 0.00 x 
so2 0.00 % 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 

: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

P i T O T  COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION I N  IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION I N  IMPINGER 3 

CONDENSATION IN IMPINGER 4 

S I L I C A  GEL UEIGHT G A I N  

TOTAL MOISTURE GAIN 

DATE : 95.11.27 

LOC. : STACK B 
RUN : T20-OC-A 

35.4 m 116.0 f t .  

1.35 m 53.0 in.  

1.423 m2 15.32 sq.ft. 

86.0 kPa 25.40 in.Hg 

,127.0 Pa -0.51 in.HZO 

5.79 m 0.2280 in. 

0.796 

0.983 

3.2 g 

245.9 g 

1.9 g 

0.2 g 

0.6 g 

15.1 g 

2M.9 g 

ORGANICS COLLECTION 

F I L T E R  ORGANICS 

WASHINGS ORGANICS 

RESI N ORGAN I CS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



AIR TESTING SERVlCES INC. ORGANICS EMISSION REPORT 

CLIENT : R I G O  & RIGU 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95.11.27 
RUN : T20-OC-A 
LOC. : STACK B 

PT. T I M E  STACK VEL. ORIF. MfTER MTR. PROB. OVEN RES. E X I T  PUMP WALL % 
NO TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. DIST. ISO. 

min. F in.H2O in.H20 cu,ft. F F F F F i n . H g  in. 
- - -  - I - - -  - - -___  _ - _ _ _ _  ----  - - - - -  - - - - -  _ - - -  - - - -  - _ _ _ 1  - - * - -  - - - - -  

TRAVERSE NU. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45 .O 
48.0 
51 .O 
54.0 
57.0 
60.0 

31 1 
313 
313 
31 1 
3tS 
315 
31 7 
318 
318 
31 8 
31 9 
319 
319 
320 
316 
31 5 
302 
302 
285 
280 

TRAVERSE NOm 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

322 
323 
323 
323 
323 
322 
323 
323 
324 
323 
323 
323 
324 

0.550 
0.550 
0.550 
0.550 
0.520 
0.520 
0,550 
0.550 
0.580 
0.580 
0.900 
0.920 
0.900 
0.900 
0.820 
0.820 
0.570 

0.500 
0.500 

o. 570 

0.770 
0.770 
0.750 
0.750 
0.840 
0.840 
0.880 
0.880 
0.910 
0.910 
0.880 
0.880 
0.880 

0.85 
0.80 
0 .a2 
0.82 
0.80 
0.78 
0.80 
0.80 
0.83 
0.83 
1.35 
1.35 
1.30 
1.30 
1.25 
1.20 
0.82 
0.82 
0.75 
0.75 

1.10 
1.10 
1.10 
1.10 
1.30 
1.30 
1.35 
1.30 
1.35 
1.35 
1.30 
1.30 
1.30 

89.03 
90.68 
92.26 
93.85 
95.44 
97.02 
98.62 

100.21 
101.80 
103.43 
105.06 
107.10 
109.14 
111.15 
113.15 
115.10 
117.03 
118.65 
120.27 
121.80 
123.34 

23.86 
2 5 . n  
27.56 
29.38 
31.23 
33.18 
35.17 
37.20 
39.22 
41.26 

45.28 
47.28 

43.28 

73 245 
73 244 
74 244 
75 245 
75 245 
76 245 
76 245 
77 246 
77 246 
77 246 
77 245 
78 246 
70 247 
79 247 
79 248 
79 246 
80 246 
80 246 
80 246 
80 246 

79 245 
a0 247 
a1 247 
81 248 
82 247 
82 247 
82 246 
03 247 
83 247 
83 248 
83 247 
83 247 
82 247 

259 
256 
267 
252 
254 
256 
257 
253 
256 
256 
255 
256 
255 
258 
258 
256 
258 
256 
25 7 
259 

259 
256 
256 
257 
256 
258 
250 
259 
259 
259 
25 7 
260 
258 

49 35 4.0 1.0 
39 33 3.0 1.0 
39 32 5.0 2.0 
38 32 5.0 2.0 
38 32 5.0 3.0 
39 32 5.0 3.0 
39 32 5.0 4.0 
38 32 5.0 4.0 
38 32 5.0 5.0 
38 32 5.0 5.0 
39 32 6.0 6.0 
40 32 6.0 6.0 
40 32 6.0 7.0 
40 33 6.0 7.0 
40 33 6.0 8.0 
40 34 6.0 8.0 
39 34 5.0 9.0 
39 34 5.0 9.0 
39 34 5.0 10.0 
39 34 5.0 10.0 

45 36 6.0 1.0 
47 35 6.0 1.0 
48 34 6.0 2.0 
49 34 6.0 2.0 
51 35 6.0 3.0 
50 36 6.0 3.0 
50 37 7.0 4.0 
43 37 7.0 4.0 
36 39 7.0 5.0 
46 39 7.0 5.0 
48 40 6.0 6.0 
48 42 6.0 6.0 
46 42 6.0 7.0 

106.5 
102.0 
102.6 
102.2 
104.7 
105.9 
102.4 
t02.3 
102.1 
102.1 
102.8 
101.4 
101 .o 
100.4 
102.3 
101.2 
100.7 
100.7 
100.4 
100.7 

101.6 
99.4 

100.0 
101.5 
101 .o 
103.1 
102.7 
102.1 
101.5 
100.4 
101.1 
101.1 
101.2 



A I R  TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. T I M E  

NO. 
min. 

7 39.0 
8 42.0 

9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

* - -  -*I* 

a 45 .0  

STACK VEL. O R I F .  

TEMP. PRES. PRES. 
F in.HZ0 in.HZ0 

- - - - -  - - - _ * -  - * - - - -  

324 0.880 1-30 
324 0.850 1.25 
324 0.850 1.25 
324 0.800 1.20 
325 0.800 1.20 
315 0.620 0.85 
309 0.550 0.80 

METER 

VOL . 
cu.ft. 

49.28 
51.30 
53.27 
5 5 . 2 4  
57.14 
59.05 
60.72 
62.31 

- - - - - -  

DATE : 95.11.27 
RUN : T20-OC-A 
LOC. : STACK B 

MTR. PROB. OVEN RES. E X I T  PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 

f F F F F in.Hg 

82 246 258 44 41 6.0 
82 245 257 45 40 6.0 
81 247 255 46 40 6.0 
81 246 256 46 40 6 .0  
81 245 257 46 40 6 .0  
81 245 255 46 40  5 . 0  
81 245 255 46 40 5.0 

- - - -  - - - 3 -  --I-- - - * *  - - - -  - - - - -  - 

WALL X 
D I S T .  ISO. 

i n .  

7.0 102.4 
8.0 101.6 
8.0 101.6 
9.0 101.0 
9.0  101.6 

10.0 100.2 
10.0 100.9 

,--.,- - - 1 1 1  

317 0.721 1.08 79 246 257 43 36 5.6 101.7 



ISOKINETIC TEST DATA FORM 

I 
L 

STACK GAS COMPOSITION 

Client: L W  f- (-? '?& City, Province: i . f i - - l + G 4  . h T 4 4  
Project Number: T q  /(-,z 6s  Test Number: / L .?-Jrc, - c-jc+A 

Sample Location: 6 c - L J  L. Date: fvdd t + / y s  

Barometric Press. (in Hg): 2s b *  Stack Prep@ HzO):+ or -: - 0, y-( 
Stack Diameter (in): 53 Length x Width: - 
Stack Height (ft): ! 16 

F&h The: Start Time: / b l \  g 

x -  
cyclonic mow: Yes 

Sample Box Number: T\ 
N o d e  ID.: 7-1-2 N o d e  Diameter (iu.): Q t Z %  Calibration Date: bAd I cl5.J- 
Probe I.D.: 72-+ L 

Gas Meter Factor: 0 L4 % 3 Calibration Date: L L p 7 r  

Pitot Coefficient: Calibration Date: 

Equipment Comments: I1 



MOISTURE ANALYSIS DATA SHEET 

BALANCE QC CHECK 

A - x 100 
A 

(10% 

Signature: 

*. 



DATE: ‘\L /2/ LG SAMPLING TRAINS DATA SHEET PAGE 2 OF s 

Pt 

, I  

7 

5 

6 

Prc test leak chcck Rate {cfrnn a s  at \5 inches Hg (vncuum) Leak Volume Start: 

Post test leak check: Rate (cfm) at inchcs Hg (Vacuum) Leak Volume Start: 

K MIUC calculated by: 

% I +” ’f > - 

Chcckcd by: 

XAD 
Temp. 
0 

h k  Volume End 
Operator Signature: 

2\mRhfqmsFRM 
? 



SAMPLING TRAMS DATA SHEET PAGE 3 OF DATE: I( / .E / 95 

Tran~se#: Travcrsc Direction: fd Start Time: Finish T i e :  

I orifice Gas Meter Reading 

I (ft3) 

1.3 = 6.35 

I 

Stack Probe Box Imp. XAD Meter 
Temp. Temp. Temp. Temp. Temp. hIct 

("F) ("n rn ("n CP) rn 

Prc test leak check Rate (cfm) at inch= Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate (cfm)r3 at I inches Hg (vacuum) Leak Volume Start: I x3 - 3 4 
K value calculated by: Checked by: 

Meter Vac. 
Outlet in Hg 
("F) 

Leak Volume End: . 
Leak Volume End 23 s s A  I 



SAMPLING TRAINS DATA SHEET PAGE & OF 

I Stack I Probe Pt 02 Meter 
Inlet 

(W 

orifice Gas Meter Reading 
PrcsS. 

Metcr Vac. 
Outlet in Hg 

(‘F) 

Leak Volume End: 23 c ‘is& Prc test leak check Rate (cfm@ 9 at \ inches Hg (vacuum) Leak Volume Start: -23 ,S?T 
Post teSt laak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

K value calculated by. Checked by 

Leak Volume End: - 
Operator Signature: 1.1 



DATE: k / a / s  SAMPLING TRAMS DATA SmET PAGE &<F A- 

Start Time: F i h T i e :  ' \ R Traverse#: 2 Traverse Direction: EL+ 5 4  

Vcl. Orifice Gas Meter Reading Stack Probe 

./ 
u n i :  \ 2 O - - a  

I 
BOX Imp. XAD Mctcr Meter 

Temp. Temp. Temp. Temp. Inlet Outlct 
("F> , ("P) 0 ("TI ("p) ("F) 

Temp. 

I 
I 

I 
I 

I 
t 

I f I I 

62-34 

Prc test leak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Leak Volume Start: ?=st test leak check Rate (cfm@b% at ts inches Hg (Vacuum) Lz-3 \ 
K value calculated by: Checked by 

Vac, 
in Hg 

6 
6 



QA/QC CHECKLIST PAGE 1. OF 4 

~~ 

Proper nozzle selected? 
K factor 
Number of sampling points per traverse 

m I / ]  0- 

PRELLMINARY DATA 

2- 
f i .Aq 24- -kk0f= -m 

i- fr,, -ccI 

Avg. AP 3-M 

Static positive or negative -m 

Average Temperature - 
Estimate % H20 -m 

Estimate Gas Composition ' - I 02%W CO,(%) /b 

Icc/e 
= 3c?@ 7= 

II, 
D / Q L A O L ' ~  d-$ 4 J-r How estimated? -c.w 

- CWPpm) - 
How Estimated? - 

~~~ ~-~ 

T i m e  per point 
Number of readings per point 

1 Barometric Pressure Measured? 
Mercury 
Aneroid 
Other 

9 
7 

CCI 

-c.w 

I '  

L/ 

Nickel plated staintess steel or 
Stainless Steel Or 

Glass or 

t/ 
J 

1 I I '  

Cleaned according to protocol u' Prc J\Mh r \  w w  4 cv T\Y-acR 
Round ? Undamaged? .J .  

PROBE LXNER: 
Bomificate or 
Quartz or 
Other f 

PROBE HEATING S Y S " :  

1 

-. 
Cleaned according to protocol I W L J  I W A  

L 

Chocked 4 
Temperature250 % 25'P v 

,- 
Stable 

* I 



1 Type "S" or I: 
(no iatcrfcrence with nozzle) 
Modifications 
Connected to: 

inclined manometer 

micromanome ter 
Pitot lines checked for leak 
Pitot p-urc gauge zeroed 

mapchitic gauge 

orifice prcssurc gauge zeroed 

- 
Range: Division: 
Range: 

I 

1 
Meter box lml led  4 

Thermocouple 

Type lc 

Gas Temperature Sensor 

Temp. checked against ambient temp 

Borosilicate glass I I/ I 

CONDENSER/XAD-2 TRAP 

Glass 
I I \ I  

Cleaned according to protocol -\fur- o+ J,b TI? - C A I  
Thcrmacouple attached to trap J I I 
XAD-2 Trap covered with foil at all times 

.c Y 

Uther I I II 

- ~~ 

1 
Silicone 14 I Other 

t 

Glass Fibre 
Quartz 
Other 

Filter checked visually for irregularities 
Filter centered properly 

FIlter labcIlcd A 
fitter hcatcd ,/ 

I I  
, -  
I i / I  



QA/QC CHECKLIST 

#2 
#3 
#4 
#S 
I ,  " 

li No. of Irnpingers 

Roo I -+t4 - 
-m 

-m 
L 3 C  - 

Impingcr weights recorded 

RccircuIating pump scet up properiy 
Modifications 
Grrast used on ioints 

Impiagcrs properly assembled 4 

-m 

b* 1 
Silica gel type 

New? 

1 Wash Bottles Glass I 1 U 

-wI) 

Performed I /  
Rate 

All opening of sampfing train scaled 
[ j ,  UO cy- cfm@ [y- "Hg. 

Is nozzle sealed when probe is in stack with pump off 
Is care taken to amid scraping nipple or stackwall 
Elffectk scal around probe when inatack 
Probe moved to traverse point at right time 
N d c  and pitot tube kept parallel to stack at all timcs 

w 

J, 
v. 

Any particulate lost during fitter change 
Sorbent trap kept at 568°F 
Probc temperature 250 5 25°F 
Filter box temperature w) z 25°F 

Ice level checked 
Data forms completed and data recorded propdy 

Condition of silica gel 
Licak checks at port changes Bcforc 

After 

4. 

4 
I - 

0 ,  acJY2 cfm@ I 'Hg 
0 - c 3 " b L  cfm@ 1-r "Hg 

-+c) 

Final leak race aa!~ptable - 
General comments on sampling technique +++ , 

Sample rtcwcry performed on-sitc? 
' Sample 'ccoytry performed by rcc.. 

Clean-up area - General Environment - 
Brushes: Nyion bristle 

Other 

0 L a y  cfm@ ( J- 
b r c . I \ - p (  61 / -k* ; 

- 
\CIS 



QA/QC CHECKLIST 

Other 

Borosilicatc glass 

Polyc t hytcne 

Storage Containera‘ 

Cap Material 

PAGE 4 OF 4 

I 7~ bj GL-I -m 

I 1 li Teflon I \/ I 

Balance Typc 
Calibrated or QC checked 
Probe allowed to cool sufficiently 
Probe and sample train opnings #mnd 

1 -  1 II Polyethylene I 1 II 

I 

,+&7 hdw - 
I Mcasurcd (g) - Actual 

I 

I 

Sifica Gel 
Condition/Colour 
Weighed 

Filter Handling 

c/ 2-.; $’ 0 7 P - A  
4 

I 

1 dT 
1 I’ 

- ~~ _ _  ~~~~~ ~ 

probe/ndc  ~ 

probe fitting 
probe liner 
front half filter holder I.’ 

Rerovcrcd according to pmtocol / 

Weighted 1 / ’  
H20/Recovcry data sheet ampktcd / 

r, 

Impingers -- 

Blanks Collected 

I 
Blank Train I /  

Samples labelled and storcd properly I /  

I Liquid levels marked / 

Samples dctivlcrcd to lab 



EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

LOCATION B- S-rrrCzL 

XAD Resin I Back Half Filter 
Holder and 
CondulscrCoil 

N o n l s h b t l l i n a  

Washandbrush3x 
t a c h w i - 5  
and acetonc. 
Rinsc 3x with 
with-and 
andacetone. 

Wdgb Coil & 
Record Wdgbt 

-nt 
t 

e9Q- 

WeighXADTrap& 
Record Wekbt 

Weigh impingas and 

of w1, #2 and 
rcooIdwts. Empty 

f9=  

Remove and plaa: on 

fold in halfand 
prc-dtancd foil 

placein* 

Cap cnds and 
m p  in foiL 

bcn and aceto 

Container IS1 
Front Half Acetone 

Hcxanc Rinse 

Seul and Label 

I Train No.: 

b BOVAR-CONCORD Environmental EPSRECDRW-May 95 

I 



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

CLIENT : R I G 0  AND R I G 0  
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

RUN T I M E  : 08:47 TO 11:ll 

METALS CONCENTRATION 

a 12% c02 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE I SOKI WET I CI TY 

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

FLOW 

VELOCITY 

GAS ANALYSIS 02 
c02 
co 
so2 

DATE : 95 11 27 
RUN : T2O-MET-A 
LOC. : B STACK 

493.8 ug/DSrr3 0.2158 gr/1000 D S c f  

229.5 u g / A d  0.1003 gr/1000 A c f  
617.2 ug/DSd 0.2698 gr/1000 OScf 

6.298 mg/s 349.88 gr/hr 

2.0254 DSm3 71.520 D S c f  

104.1 % 

20.62 % 

158.5 deg C 317-3 deg F 

45907 DSm3/hr 27020 DScfrn 
98755 A r d / h r  58125 A c f m  

19.27 m/s 3793.9 fpm 

10.42 X 
9.60 % 
0.00 % 
0.00 x 

MOL. WT. 30.07 g/gmote D.B. 
Mot. WT. 27.58 g/gmole U.B. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 35.4 rn 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BARMETRIC PRESSURE 06.0 kPa 

STATIC PRESSURE -127.0 Pa 

NOZZLE DIAMETER 6.20 w 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATf COLLECTION 

CONDENSATION I N  IMPINGER 1 114.1 g 
CONDENSATION IN IMPINGER 2 124.2 g 
CONDENSATION IN IMPINGER 3 46.1 g 
CONDENSATION IN IMPINGER 4 86.9 g 
CONDENSATION I N  IMPINGER 5 2.8 g 
CONDENSATION I N  IMPiNGER 6 0.9 g 
SILICA GEL WEIGHT GAIN 12.0 g 

TOTAL MOISTURE GAIN 387.0 g 

METALS COLLECTION 

FILTER METALS 
UASHINGS METALS 
IMPIHGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

1 .oooo mg 

0.0000 mg 

0.0000 mg 

1 .oooo mg 

120.0 rnin. 

DATE : 95 1 1  27 
RUN : T2O-MET-A 
LUC. : B STACK 

116.0 f t .  

53.0 in. 

15.32 sq.ft. 

25.40 in.Hg 

-0.51 in.H20 

0.2440 in.  



A I R  TESTING SERVICES INC.  METALS EMISSION REPORT 

C L I E N T  : R I G O  AND R I G O  
JOBSITE : LAYTON UTAH 

REF.No.  : 5416265 

DATE : 95 11 27 
RUN : T20-MET-A 
LOC. : B STACK 

PT. T I M E  STACK VEL.  ORIF. METER MTR. PROB. OVEN E X I T  PUMP WALL X 
NO I TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D I S T .  ISO. 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
4 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

I 0  54.0 
10 57.0 

60.0 

31 5 
316 
317 
317 
316 
316 
316 
317 
318 
318 
318 
318 
318 
31 9 
320 
320 
32 1 
321 
320 
320 

TRAVERSE NO. 2 

1 0.0 302 
1 3.0 303 
2 6.0 302 
2 9.0 302 
3 12.0 314 
3 15.0 316 
4 18.0 321 
4 21.0 322 
5 24.0 322 
5 27.0 322 
6 30.0 322 
6 33.0 322 
7 36.0 323 

0.870 
0.860 
0.860 
0.840 
0.770 

0.920 
0.950 
0.920 
0.930 
0.910 
0.910 
0.910 
0.900 
0.870 
0.880 
0.800 
0.800 
0.780 
0 . n o  

a. 820 

0.630 
0.610 
0.570 
0.610 
0.870 

0.950 
0.950 
0.960 
0.950 
0.930 
0.650 
0.580 

0.87a 

1.75 
1.70 
1.70 
1.65 
1.55 
1.60 
1.75 
1.85 
1.85 
1.85 
1.85 
1.90 
1.80 
1.75 
1.70 
1.70 
1.60 
1.50 
t .50 
1.40 

1.30 
1.20 
1.15 
1.20 
1.70 
1.70 
2.00 
1.95 
1.90 
1.80 
1.70 
1 .20 
1.10 

528.68 
530.93 
533.13 
535.38 
537.57 
539.75 
541.92 
544.18 
546.49 
548.78 
551.09 
553.39 
555.73 
558.06 
560 -32 
562 -56 
564.79 
566.97 
569.06 
571.17 
5TJ.19 

573.87 
575 -82 
577.69 
579.53 
581.39 
583.59 

588.17 
590.50 
592.82 
595.17 
597.44 
599.32 

585.80 

74 237 
75 238 
75 239 
76 239 
77 239 
77 239 
?'7 240 
78 241 
78 241 
79 241 
79 241 
80 242 
ao 241 

81 248 
80 249 

81 249 
81 250 
82 249 
82 249 
82 248 

246 
247 
248 
250 
248 
250 
250 
25 1 
250 
250 

252 
250 
249 
248 
249 
250 
249 
249 
248 

250 

34 
37 
37 
36 
37 
38 
38 
39 
39 
41 
42 
43 
44 
45 
45 
45 
46 
46 
46 
46 

80 243 252 41 
81 243 253 41 
82 244 252 40 
83 244 250 39 
83 244 250 39 
83 243 249 39 
83 243 250 40 
84 243 249 42 
84 243 250 43 
84 244 253 44 
85 244 250 46 
85 245 250 46 
84 244 253 48 

2.0 1.0 
2.0 1.0 
2.0 2.0 
2 .0  2 .0  
2 .0  3.0  
2.0 3 . 0  
2 .0  4.0 
2.0 4.0 
2.0 5.0 
2.0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 
2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 

2.0 10.0 
2.0 10.0 

2.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 2.0 
2.0 3.0 
2.0 3.0 
2.0 4.0 
2.0 4.0 
2.0 5.0 
2.0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 

106.7 
104.8 
107. '1 
105.3 
109.3 
105.3 
103.6 
104.1 
104.9 
105.1 
105.8 
107.5 
106.9 
104.3 
105.1 
104.1 
106.7 
102.1 
104.3 

103.2 

106.3 
103.4 
105.0 
102.5 
102.5 
103.0 
106.1 
104.2 
103.2 
105.0 
102.4 
101.3 
102.8 



A I R  TESTING SERVICES I N C .  METALS E M I S S I O N  REPORT 

CLIENT : R I G 0  AND RIG0 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. T IME 
NO. 

min. 

7 39.0 

- - -  - - - -  

a 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

STACK 

TEMP. 
F 

* - - - -  

316 
322 
322 
320 
32 1 
320 
318 

VEL. 
PRES. 
in.H20 
- - - - - -  
0.580 
0.600 
0.600 
0.630 
0.630 
0.450 
0.480 

ORIF.  
PRES. 

in.HZO 
- - - - - -  

1.10 
1.10 
1.10 
1.15 
2.20 
0.90 
0.90 

METER 
VOL . 

cu*ft. 
-I--*- 

601.12 
602 -93 
604.74 
606.57 
608.41 
610.23 
611.87 
613.34 

DATE : 95 I f  27 

LOC. : B STACK 

RUN : T20-MET-A 

MTR. PROB. 
TMP. TEMP. 

F F  
- - - -  ----a 

84 245 
84 245 
84 244 
84 254 
84 249 
84 241 
84 240 

OVEN 
TEMP. 

F 

252 
252 
253 
256 
254 
253 
253 

E X I T  
TEMP. 

F 

46 
46 
46 
47 
47 
47 
46 

PUMP UALL 
VAC. D I S T .  
in.Hg in. 

2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

x 
I so. 

- - - - -  
102.9 
101.6 
1 0 2 . 7  
1 0 0 . 7  
99.7 

106.1 
92.0 

317 0.776 1.53 81 244 250 42 2.0 104.1 



ISOKINETIC TEST DATA FORM 

Sample Type: ~rlr- w,.ttas Reference Method: /7# f l & q  Page / of C 
’ Client: (&o 0 City, Province: L4VfoIli L/@4 

Project Number: 34 1 b?df- Test Number: TZU-Wp+ 

start Tme: w /  I 
Barometric Press. (in Hg): 
Stack Diameter (in.): r3 Length x Width: - x -  
Stack Weight (ft): /!@ 

Date: @7/ 2 7 

Stack Press(in H20):+ or -: - 8  s/ 
F ~ h  Time: 

Sample Location: .& 

cyclonic Flow Yes No - 
Sample Box Number: 7 3  Gas Meter Factor: A @@@ Calibration Date: rdfc 
Nozzle1.D.: 42 Nozzle Diameter (in.): I 249 Calibration Date: &fJC 

Qpt&- Probe I.D.: 71-7’ Pitot Coefficient: 4 ‘7qd Calibration Date: 

11 Equipment ,Comments: 

Total H20 Condensed (g) 3 Q - b  

Sampling Comments: c 

II 

Control Equipment Operation: 

Process Comments: 

Signature: Date: y f / i z T  



MOXSTURE ANALYSIS DATA SHEET 

c 

Project #: 3CF-j - 62Lh” Client: Z 4 L  
9<-- / /  ’ 2.g Date: 

Sampfe Location: {kuk A Filter I.D.: 4w - //o‘c.;/ 
Pre Weights by: ,C, Post Weightsby 

7 - e -  M P -  A Test: 

1 

Impinger Impinget F h d  Wt. Initial Wt. Net 
# Con tents (g) Condensate 

B W C E  QC CHECK 

A - x 100 <lo% 
A 

Comments: 



DATE: E/L/L? SAMPLING T R A M S  DATA SHl3ET PAGEL OE 

Orifice Gas Meter Reading Stack Probe BOX Imp. XAD Meter 
Temp. Temp. Temp. Temp. Temp. Ink t 
0 0 .o ("P) (93 0 

A 

Meter Vac. 
Outlet in Hg 
("P) 

73' 12-el 

I 

Leak Volume End: Pre test leak check Rate (cfm) at I( inches Hg (vacuum) Ltak Volume Start: 

post test Ieak check Rate (cfm) rfioB at 20 inches Hg (Vacuum) 

X value calculated bF Checked by: Opera tor Signature: 

Leak Volume Start: Lcak Volume End: 

-? ; \FoRMS\sTDm b BOVARCONCOW) ~ f 0 f t ~ ~  I 



DAm&/L/L-. SAMPLING TRAINS DATA SHEET PAGE 3 OF 

Meter 
Outlet 

(“?I 

’re test leak check Rate (cfm) *d at inches Hg (Vacuum) Leak Volume Start: Leak VoIumc End: 

’ost test leak check: Rate (cfm) at 20 inches Hg (Vacuum) Lurk Volume Start: Lrak Volume End 

Vac. 
in Hg 

1 Opera tor Signaturc: 



SAMPLING TRAINS DATA SHEET PAGE f- O F C  

Operator Signature: 

?re test leak check Rate (cfm)&&t 1 inches Hg (Vacuum) 

,‘at test leak check Rate (cfm) 0 8  at 1 fi inches Hg (vacuum) 

: value calculated by; 

Lcak Volume Start: 

Leak Volume Stark 

Lcak Volume End: 

Leak Volume End 
Checked by: 



SAMPLING TRAINS DATA SHEET 

Vac. 
in Hg 

B O X  Imp. XAD 

0 ("P) 
Temp. Temp. Temp. 

Metcr Meter 
Lalet Outlet p. I Temp. 
0 ("F) 

7 0  

z3 

I 
Pre tcst leak check Rate (cfm) &b at inches Hg (vacuum) 

Post tcst leak check Rate (cfm) ,& at inches Hg (Vacuum) 

K M~UC catculakd tqc 

h a k  Volume Start: 

Leak Volume Stare 

Checked by; 

Leak Volume End: 
\ 

Leak Volume End 

Opera tor Signaturr: 
/ 



QA/QC CHECKLIST 

Was preliminary vcIocity profile performed? 
Avg. AP 

PAGE f OF 4 

fl 
-m 

I) Client: 

4-t+ Static positive or negative 
Avcragc Temperature -cw 

Estimate % 50 -m 

How estimated? -ccI 

Estimate Gas Composition ++-t 

How Ertirnated? -u 

Proper n d c  selected? t / +  

k- Location: 

hty. 
J 

i (p 

02% - c q w  - COCppm) - 
1 

lGikL- Operator: ru 11 

Pmbt markings corrtct? 
Tim per point 
Number of reading per point 
Barometric Pressure Measured? 

Sample Type: .c Reference Method Ah%< 
Modifications: 

v 
-cc) (a 

2 -m 

/ I  

Nickel platcd stainless steel or 
Stainless Steel or 
Glass or t 

I Y  

Elbow 
Cleaned according to protocol 
Round ? Undamaged? . /  I 

I 

Quartz I It 

Bornif icate or 
Quartz Or 

Other 
Cleaned according to protml 

I w 1  

Button Hook or1 1 ~ 1  It 

d 

id+.+ 

Checked fl 

Temperature 250 2 25°F u 

J J 
Stable 



QA/QC CHECKLIST 

PROJECT # sy/bLb( DATE: .”// L7-  

magaehilic gauge 
micromanometer 

Pitot lines checked for leak 
Pitot prwsurt gauge ZCIOed 
Orifice pressure gauge zerocd 

PAGE2 OF 4 

I 

Range: ’ Division: 
Range: 

Type *s“ Or L/ 

(no interference with nozzle) il 

Other 
PropcrIy attach4 to probe 

Thermocouplc 

Type 
Temp. checked against ambient temp 

II inclined manometer 

~- -~ 
w 

IC 
W 

II 

Bomiiicatc glass 

Other 
L/ 

I Y  1 It Meter box levctled I I/ I II 

1 FILTERTYPE 

Glass Fibre 

QWrb w 

niter checked viswlly for irregularities 

niter centered properly / 

Other 

L/ 

filter labelled 4 

Fifter heated lf 
Ternperaturn (250 f 25°F) 

-I 

-- 
CONDENSEEt/XAD-Z TRAP 

Glass 
Cleaned amding to protocol A 

Thermocouple attached to trap 
XAD-2 Trap covltrcd with foil at all times 

/ *  v 
Y 

I -  I It Gas Tcmpcraturc Sensor II 

.L 

Silicone 
Other 
Filter assembly cleaned according to Protocol I /  



PAGE 3- OF 4 

~ p~ - 
GIASSWAMpp 

QA/QC CHECKLIST 

PROJECT # 57ifQZfb( 

No. of Impingcrs 
Contents R1 

#2 
53 
#4 
#S 

#6 
Impingr wcights rccorded 
Impinges properly asscrnblcd 
Rccirculating pump set up properly 

-m 

-cH 

-cw 

rcc, 

-m 

-cc., 

-Y 

v 
r f  - 

Grcase used on joints 

Silica gel type - 
Performed I/ 
mtc - 

All openings of sampling train sealed 
Is nozzle sealed when probe is in stack with pump off 
Is cart taken to avoid scraping nippic or stackwall 
Effective seal around probc when in-stack 
Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallef to stack at all times 
Filters changed during run 
Any particulate last during filter change 
Sorbent trap kept at - W F  

II 

l l  

/ 

Probe temperature 250 f W'P 
filter box temperature 250 f 25°F 
Data forms completed and data recorded properiy 
Ice level checked r/ 
Condition of siIica gcl - 
Leak checks at port changes Befort - 
Final leak race amptable -m 

W 
v 
l/ 

I 

After -m 

&,&7/cfm@ /f- 'Hg - 

~ 

q 2 L t  
/ * )o t j  dm@ 20 "Hg 

,ocllq cfm@ I (  'Hg 
cfm@ we: 

Sample rrcovery performed on-site? 
Sample recovery performed by 

.rf 
t.4 TA -m 

~ p~ 
~ p p ~ ~ p  ~p - (%&-upam - General Environmentp -ew 

Brushes: Nylon bristle 
Other 

Wash Bottles Glass 
L 



QA/QC CHECKLIST 

Pol yet hyfene 
Other 

Storage Containers: 
Borosilicate @ass 
Polyethylcnc 

DATE: f f l /2? 

- 

v 

PAGE 4-OF 4 

TEST 7-b? 

Cap Material 
Leak free 

Petri Dishes: borosilicate glass 

I I li Teflon 1 4 1  il 

- 
I 

t/' 
e 

plastic 
Balance Type 
Calibrated or QC checked 
Probe alIowcd to 0001 sufficiently 

-cu - A c t d  ' Measured (g) 

L/ 

Probe and sample train opening m r c d  

Condition/Colour 
Silica Gel 

Weighed 

w c z e r s  uscd? 
Eitcr Handling 

L, 

* L./ - f l , il/?/j$ke . 
I 

i f  
/ 

i r  

Colour of Filter 
Foil Wrapped? t 

I I It- probe/nozrle I 1 A  1 II 

Probe Rinses 
Acetone 

I I 

c -I Other 
Particulate Recavtrtd from 

ll Solvents 

probe fitting 
. probe liner 

front half filter holder 
Impinges 

I I 

~~ ~ ~~~ 

J 
c/ 

I 
-in 
Blank Train 

Samples tabefltd and stored properly 
Liquid leveis marked 
Samples detivcrod to lab 



METHOD 26 
HCI SAMPLING DATA FORM 

I ,  



BALANCE QC CHECK 

1 1 I I 

Post weights I I I I 11 

A - x 100 (10% 
A 

Comments: 

Date: 



HCI METHOD 26 SAMPLING TRAXN 
RECOVERY DATA FORM 

LOCATION: \rs TEST #: 

Impingers 1 and 2 

Weigh impingers 
Empty contents into 
containex and 
rinse with DI wakx 

hnpingers 1 and 2 
0.1 N H2S04 Contents 

and DI Water Rinses 

7 Impingera 3 and 4 

Wcigh impingers 
Empty contents into 
container and 
rinse with DI water 

Container 'IS2 
Implngm 3 and 4 

0.1 N NaOH Contents 
and DI Water Rinses 

Mark Liquid Level u - Seal and Label 

I Train Identification I 
I TrainNo.: I 
I 0.1 N WSO4 Batch No.: 1 
I DI Wata Batch No.: I 
1 0.1 N NaOH Batch No.: I 

Train Inadd By: 

I 

hmmK!mLW*Mr). 9s b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT RIGO+RIGO 
PROJECT NUMBER 546265 
SAMPLE LOCATION STACK 

TEST NUMBER 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM 

02  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

C02 ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

CALGAS 
VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
I00 

0 
20. I 

25 % 
1000 PPM 
I000 PPM 

ANAL. 
CAL. 

0.07 
10.09 

I 
148 

I .2 
305 

0.07 
7.14 

I 
7 02 

0.9 
22.3 

INITIAL 
VALUES 

SYSTEM 
CAL. 

0.07 
10.06 

2.1 
145 

1.5 
306 

0.1 
7.12 

1 
102 

0.86 
22.9 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA 4% SPAN 

DATE 
TIME START 
TIME FINISH 

TZICEMB 

CARBON DIOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

SYSTEM 
CAL. 
BIAS 

(% SPAN) 

0.0 
-0. I 

0.7 
-0.3 

0.0 
0.1 

0.2 
-0. I 

0.0 
0.0 

-0.0 
0.6 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.03 
9.95 

2.4 
146 

I .9 
303 

0.1 1 
7.05 

0.8 
102 

0.6 
23.1 

NOV27/95 
1205 
1620 

20 
I000 

-I 00 

SYSTEM 
CAL. 
BIAS 

(Yo SPAN) 

-0.2 
-0.6 

0. I 
-0.2 

0. I 
-0.2 

0.2 
-0.4 

-0.0 
0.0 

-0.3 
0.8 

% 
PPM 
PPM 

DRIFT 
(% SPAN) 

-0.2 
-0.4 

0.0 
0. I 

0.0 
-0.3 

0. I 
-0.3 

-0.0 
0.0 

-0.3 
0.2 

Test 21 CEM B Date: 11/29/95 Page I 



A I R  TESTING E R V I C E S  INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  
JOBSITE : LAYTON UTAH 
REF.Wo. : 5 4 1 6 2 6 5  

DATE : 95.11.27 
RUN : T21-OC-3 
LOC. : STACK B 

RUN TIME : 12:56 TO 16:15 

ORGANICS CONCENTRATION 0.0 ug/DSm3 0.0000 gr/ l000 DScf 
0.0 ug/Am3 0.0000 gr/ l000 Acf 

ORGANICS EMISSION RATE 0.000 mg/s 

SAMPLE GAS VOLUME 1 A 0 7  DSm3 

0.00 gr/hr 

58.641 D S c f  

AVERAGE I S O K I N E T I C I T Y  100.9 % 

FLUE GAS CHARACTER1 ST I CS 

MOISTURE 16.93 % 

TEMPERATURE 

FLOW 

156.6 deg C 313.9 deg F 

44469 DSm3/hr 26174 DScfm 
91007 Am3/hr 53565 A c f m  

VELOCITY 17.76 m/s 3496.2 fpn 

GAS ANALYSIS 02 1 0 . 5 7  X 
c02 9.47 x 
co 0.00 % 
so2 0.00 x 

MOL. WT. 30.05 g / g M t e  D.B. 

MOL. WT. 28.01 g/gmte U.B. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 k P a  
: IMPERIAL 77 deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLtECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN IMPINGER t 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILICA GEL UEIGHT GAIN 

TOTAL MOISTURE GAIN 

35.4 rn 

1.35 m 

1.423 in2 

86.0 kPa 

-124.5 Pa 

5.79 m 

0.796 

0.983 

0.9 g 

225.6 g 

14.1 g 

0.1 g 

1.3 g 

7.0 g 

249.0 g 

ORGANICS COLLECTION 

F I LTER ORGAN I CS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

o.ooao mg 

o.ooao mg 

0.0000 mg 

0.0000 mg 

DATE : 95.11.27 
RUN : T21-OC-B 
LOC. : STACK B 

116.0 ft. 

53.0 in. 

15.32 sq. f t .  

25.40 in.Hg 

-0.50 in.H20 

0.2280 in. 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 
10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45 .o 
48.0 
51 .O 
54.0 
57.0 
60.0 

322 0.450 0.70 
322 0.450 0.65 
323 0.630 0.85 
322 0.630 0.87 
325 0.600 0.85 
325 0.600 0.86 
324 0.550 0.80 
321 0.550 0.80 
316 0.760 1.10 
320 0.900 1.35 
322 0.880 1.35 
323 0.880 1.35 
320 0.810 1.25 
318 0.800 1.25 
306 0.550 0.80 
305 0.550 0.80 
290 0.450 0.65 
285 0.470 0.68 
280 0.450 0.65 
280 0.450 0.65 

TRAVERSE NO. 2 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 

320 0.750 1.05 
321 0.700 0.98 
319 0.640 0.92 
317 0.640 0.95 
318 0.760 1.10 
319 0.850 1.30 
320 0.850 1.30 
320 0.850 1.30 
319 0.770 1.00 
317 0.770 1.00 
319 0.830 1.30 
319 0.830 1.25 

DATE : 95.11.27 
RUN : T21-OC-B 
LOC. : STACK B 

METER MTR. PROB. OVEN RES. EXIT PUMP WALL % 

cu. f t .  F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. DIST. ISO. 

- - - - - -  - - - -  - - - - -  - - - - -  - - - -  * - - -  - - - - -  I - - - -  _ - _ _ _  

64.11 76 242 244 43 40 4.0 
65.59 76 244 252 47 43 5.0 
67.03 75 244 253 47 43 6.0 
68.69 77 244 255 49 41 6.0 
70.37 ?7 244 253 43 38 6.0 
72.01 77 245 254 40 37 6.0 
7'3.67 76 245 254 39 36 6.0 

76.89 77 246 253 39 35 7.0 
75.28 n 246 254 39 35 6.0 

70.64 ~5 259 26s 41 42 8.0 
80.63 76 257 263 51 42 8.0 
82.63 77 259 266 52 39 8.0 
84.63 ?7 260 265 55 40 8.0 

80.47 7& 260 264 55 39 6.0 
86.54 7a 260 263 55 39 8.0 

90.07 79 258 264 55 39 6.0 

93.13 79 257 254 56 3a 6.0 
94.61 79 258 257 5a 38 6.0 
96-04 79 258 252 5a 3a 6.0 

91.63 79 258 250 56 39 6.0 

97.50 

98.27 
100.12 
101.87 
103.56 
105.28 
107.14 
109.12 
111.06 
113.03 
114.90 
116.70 
118.61 

76 256 248 62 58 6.0 
77 257 249 62 36 7.0 
78 256 250 60 37 6.0 
78 258 251 55 37 6.0 
78 257 256 54 37 7.0 
79 257 257 52 37 7.0 
79 258 258 52 37 7.0 
79 259 256 55 38 7.0 
79 258 253 53 38 7.0 
79 259 249 53 38 7.0 
79 259 255 53 38 7.0 
79 259 255 55 38 7.0  

7 36.0 319 0.850 1.30 120.56 79 257 254 56 38 7.0 

1.0 
I .O 
2.0 
2.0 
3.0 
3.0 
4.0 
4.0 
5.0 
5 -0 
6.0 
6.0 
7.0 
7.0 
8.0 
8.0 
9.0 
9.0 
10.0 
70.0 

105.2 
102.3 
99.9 
100.8 
101 .o 
102.2 
103.6 
103.2 
95.2 
100.1 
101.7 
101.7 
100.9 
102.4 
101.4 
98.7 
103.8 
99.9 
98.3 
100.3 

1.0 701.7 
1.0 99.4 
2.0 100.2 
2.0 101.8 
3.0 101.1 
3.0 101.8 
4.0 99.8 
4.0 101.3 
5.0 100.9 
5.0 97.0 
6.0 99.4 
6.0 101.4 
7.0 101.3 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : R I G O  & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. T I M E  
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK 
TEMP. 

F 
- - - - -  
318 
317 
317 
315 
310 
292 
290 

VEL. ORIF. 
PRES. PRES. 

in.HZ0 in.HZ0 
- - - - - -  _ - _ _ _ _  
0.850 1.30 
0.820 1.25 
0.820 1.25 
0,550 0.80 
0.600 0.85 
0.600 0.85 
0.600 0.88 

METER 

VOL . 
cu.ft, 

122.53 
124.51 
126.44 
128.37 
129.97 
131.64 
133.28 
134 .W 

- - 1 - - -  

DATE : 95.11.27 
RUN : T21-OC-B 
LOC. : STACK B 

MTR. PROB. 
TMP. TEMP. 

F F  
- - - -  - * - * -  

79 257 
78 257 

78 256 
77 255 
77 256 
77 256 

7a 256 

OVEN 

TEMP. 
F 

255 
250 
240 
24 1 
240 
23 5 
234 

RES. E X I T  PUMP 
TMP. TMP. VAC. 

F F in.Hg 

57 38 7.0 
55 38 7.0 
55 38 7.0 
56 37 6.0 
56 37 6.0 
57 37 6.0 
57 37 6.0 

- _ - -  - - - -  - - - -_  

WALL 
D I S T .  

in. 

7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

- - - - -  

x 
ISO. 

- - - - -  
101.7 
101 .o 
101.1 
102.0 
101.8 
98.8 

102.9 

314 0.675 1.00 7? 255 253 52  39 6.5 100.9 



ISOKIWTIC TEST DATA FOXUM 

Sample Type: OJC4 a( / \ tC)  Reference Method: h ?./T Page I o f 7  
- -- 

Client: MI3 4- R % o  City, frovince: L- 
Project Number: r;.-r16?~c;’ Test Number: - ,  c o< 
Sample Location: 5 k r l  c Date: r z&/q\- 

Barometric Press. (in Hg): 25 -L( Stack Prqs(in H20):+ or -: c 

Stack Diameter (in.): $2 Length x Width: - x -  
Stack Height (ft): r,C;, C y d O n i C F I O w :  Yes a 0 

Finish The: It9 :It Start Time: \ L r r h  
. -  c * \  .\ 

Sample BOX Number: 7! Gas Meter Factor: D \q(% 2 
Nozzle ID.: - N o d e  Diameter (in.): f i  22 Y;, Calibration Date: duf 16 k? r‘ 
Probe I.D.: 7?.- 3- Pitot coefficient: 0 =t”l G Calibration Date: 

Calibration Date: L,d- 
c4 

Equipment Comments: 

1 

STACK GAS COMPOSITION 

Net Filter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

Process Rate: 

Control Equipment Operation: 

Process Comments: 

Signature: Date: Qu L+ /? r 



MOISTURE: ANALYSIS DATA SHEET 

Project #: 11 Date: 

n n 

BALANCE QC CHECK 

t I I 11 

A - x 100 (10% 
A 

Signature: 



PAGELOF 5 D A m  /a/ 5 SAMPLING TRAINS DATA SKEET 

11 Run#: 

33 U'%% 

orifice 

P B .  
Gas Meter Reading 

Temp. Temp. Temp. Temp, Temp. 

I 



DATE: 11 @/ w SAMPLING TRAMS DATA SHEET PAGE 3 OF 

Y 

PL l ime  O2 VC!. Orifice Gas Mctcr Reading Stack Probe B O X  I rnp. XAD Meter Mctcr Vac. 
Oclin.1 (%I P-. P W .  

w> (AH) Desired 

Ut3> 

Temp. 

(“F) Actual 

(It3) 

Temp. Temp. Temp. Temp. Illltt Outlet in Hg 

(“F) (“P) (“0 CP) 0 (“P) 

*- 

I I I I I I 1 
I I 1 I 1 I I 

Prc test leak check: Rate (cfm) at inches Hg (Vacuum) Leak VoIurnc Start: Lcak Volume End: 

Post test leak check Rate ( c € r n & - - ~ \ ~  at \ +y inches Hg (Vacuum) Leak Volume Start: q > s e  
K valuc calculated bF Checked by: 

LeakVolurnc End: 9 I > , -  -7 7 , 

Operator Signature: ./’ 



SAMPLING TRAMS DATA SHEET 

----T-- 
Meter I Outlet 

Meter 
inlet 

Prc test leak check Rate ( c f r n ~ U \ L \  at \< inches Hg (Vacuum) Leak Volume Start: y 3 - n  Leak Volume End 

Post test leak check Rate (cfm) at inches Hg (Vacuum) Leak VoIume Start 

K value calculated bF Checked by: 

Lcak Volume End: 

Operator Signahrrr: 



PAGE 2 OF DATE: \L /a/ SAMPLING TRAINS DATA SHEET 

Travcrsc i: z, Start Time: F i i h  T i e :  1G % ' I  

Stack 
Temp. 
( O F )  

PrObC B O X  Imp. XAD 

rP) , tn ("F) ("a 
Temp. Temp. Temp. Temp. 

I 

Leak Volume End 

Lcak Volume End: 

Prc test leak chcck Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post test Imk check Rate ( c f r n ) ( ~ o \ ~  at I inches Hg (Vacuum) Volume Start: i3r - 9 \5g I C \  
K value calculated by: Checked bF Operator Signature: *' 

t !L\L p ? J .  
E\pOm.qrnsFRM 

! 



QA/QC CHECKLIST 

ITEM 1 / 1  co- 

I d  
PRELMINARY DATA 

"f 

Was preliminary velocity profile performed? 
Avg. AP CI-, 

Static positive or negative CH 

Avcragc Temperature -m 

Estimate % W,O - 
J++J Haw estimated? - p S J M C J S  &Q 

Estimate Gas Composition - 
-M 

16 
Zfm * I =  

CCI 

I I 02%-)a c q w ( 0 C O @ P m )  - - 
CWI How Estimated? - 

Proper n o d e  selected? 
K factor 444 

Number o€ sampling points pet traverse 

Time pcr point -m 

Number of readings per point 

- \ U  
Probe markings COW? 

6 - 
Barometric Prcssurc Measured? 

Mercury 
Aneroid 
Other 

PROBE NOZZLE 

PAGE 1 OF 4 

Nickel plated stainless steel Of 

Staintess Stccl or 
Glass or 
Quartz 
Button Hook or 

PROJECT # I 

L' 

/ 

d 

t r  1 

Checked W 

Tcmpcmturc 250 f 25°F L0 
Stable 

I, 

Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

Borosilicate Or 

Quartz or 
Other 



PAGE 2 OF 4 

Typc "S" or 
0 t hcr 
Properly attached to probe 
(no interference with nozzle) 
Modifications 
Connected to: 

inclined manornc tet 

rnagnehilic gauge 

rnimmanomctcr 
Pitot lines checked for leak 
Pitot prcssurc gauge zeroed 
OCificc prtssurc gauge zeroed 

[ r m  J co- 
I PITOT TUBE/METER BOX 

4 
cw 

Range: Division: 
Range: 

4 
I /  

Tcmpcratuxe (250 f Zap) 

CONDJWSER/XAD-;! TRAP 

Glass 
L r l  

Cleaned according to protocol Y[kWnu, ?)r 7 f U L  0 s  &.kr 7 \ 3 -  OCG 
Thennocouple attached to trap J /  v 

XAD-2 Trap covcrcd with foil at all tirncs 
* 1 

Meter box fevtlled d 
Gas Temperature Sensor 
Thermocouple / 
Type r 

Temp. checked against ambient temp t 
J 

Borosilicatc glass I d 1  

I Tell on I- Borosilicate glass 

ll 
~~ 

II Other I I 

I Siiicone 
Other 



QA/QC CHECKLIST 

New? 
Used? 

PAGE 3 OF 4 

?/ 

No. of Impingers -cw 
a 

w7 
c-00 I 

Contents #I -c.w 

-w P2 

Ptrformtd 
Rate 

All opening of sampling train scaled 
Is nozzle scaled when prdx  is in stack with pump off 
Is care taken to avoid scraping nipple or stackwall 
Effective s ta l  around probe when in-stack 

\ Y  
Modifications -cu 

Grease used on joints 

J1 
-m G. d i ? -  cfm@ \ y "Hg - 

V, 

Probe moved to traverse point at right time 
Nozzle and pitot tube kept parallel to stack at all times I J 

Flltcrs changed during run 

Sorbent trap kept at 568°F 

Filter box temperaturt 250 * 25°F 
Data forms completed and data rtcordcd properly 

Any particulate lost during filter change 

Probe temperature 250 i 25°F 

Brushes: Nylon bristle 
0 t her 

Wash Ehttles: Glass 
F 

x 
X{  

J 

/ 



PAGE 4 OF 4 

Polycthylcne 
Other 

Storage Containers: 
Bomilicate glass 

Polyethylene 

QA/QC CHECKLIST 

PROJECT# ?q(I -Jb \- 

I 

Probe allowed to coot sufficiently 

Silica Gel 
Probe and sample train opening rovcrcd 

f 

d ,  
I 

Condition/Colour / 

Weighed 4' 

Mezcrs  d? J 

Condition? J 
Cotour of Filter 
Foil Wrapped? 

filter Handling 

Probe Rinses 
Acetone j'j) CJ-( 4 
Other Tc j u  J 

probe/node 4 
Particulate R m r e d  from 

)" i ; ,  q 2 2 4 4  
I 

A 

( b A d  -z d J d G  +-, 
1 

I probe fitting bf 

pmbc liner 1 1  
~~ 

front half filter holder / I  

Rccovcrcd according to protocol -J I 
Weighted r/ 

H 2 0 / R ~ r y  data sheet completed ../ 

Impinges t 

Blanks Collected 
* 

Reagents J 

Solvcnts /' 

Resin J 
Blank Train / 

Samples labelled and s t o d  pmpcrly 
Liquid Ievcls marked / 
Samples dctivcrtd to lab J 

cl 
~ 

-1 



EPS l/RM/2 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

LOCATION: 8 -- ST.stt,C 

I Nozzle. Probe Liner I Back HalfRinst 

7 Record Weight I Weigh XAD Trap & I Record Weiplht Remove and place on 

fold in half and 
prt-clmned foil 

Wash and brush 3x 
each with- ?2x 
and acetonc 
Rinse 3x with 
witb and 
andacctont. 

Cap ends and 
wrap in foiL 

Container TS5 
Impbeer Contents 

Container 'IS3 

and Condenser Coil 
~d Hslr mtw 

I WrapinFoil I w= c lour: Colour: c&, I 
Seal and Label 

I 1 Train & Proofing I d e n M d o n  

I TrainhveredBy: I b BOVAR-CONCORD Environmental m m R W - M a y  95 

I 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTUN UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUN T I M E  : 12:56 TO 1 6 ~ 1 4  

METALS CONCENTRATION 

METALS EMISSION RATE 

SAMPLE GAS VOLUME 

AVERAGE ISOKIHETICITY 

DATE : 95 11 27 
RUN : 121-MET-B 
LOC. : 6 STACK 

0.0 ug/DSm3 0.0000 gr/l000 DScf 
0.0 ug/Am3 0.0000 g r / 1 0 0 0  A c f  

0.000 m/s 0.00 gr/hr 

1 . 9 7 6 5  DSm3 69.791 DScf 

99.0 % 

FLUE GAS CHARACTERISTICS 

MOISTURE 15.99 % 

TEMPERATURE 

F Lou 

1 5 9 . 5  deg C 319.1 deg F 

47080 DSm3Ihr 27711 DScfm 
95920 AniS/hr 56457 A c f m  

VELOC I TY 1 8 . 7 2  m/s 3685.0 fpn 

GAS ANALYSIS 02 10.57 % 
c02 9.47 x 
co 0.00 % 
SO2 0.00 % 

MOL. WT. 30.05 g/gmole D.B. 

MOL. WT. 28. 

*STANDARD CONDIT IONS : METRIC 25 
: IMPERIAL 77 

2 g/gmole U.B. 

deg C, 101.3 k P a  
deg F, 29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  27 
RUN : T21-MET-B 
LOC. : 8 STACK 

STACK HEIGHT 35.4 m 116.0 f t .  

STACK DIAMETER 1.35 rn 53.0 in. 

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 86.0 kPa 25.40 in.Hg 

STATIC PRESSURE -137.0 Pa -0.55 in.H20 

NOZZLE DIAMETER 6.20 mn 0.2440 in. 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION IN IMPINGER 1 131.1 g 
CONDENSATION IN IMPINGER 2 91.2 g 
CONDENSATION IN IMPINGER 3 33.3 g 
CONDENSATION IN IMPINGER 4 5.2 g 
CONDENSATION IN IMPINGER 5 2.4 g 

CONDENSATION IN IMPINGER 6 0.9 g 

SILICA GEL UEIGHT GAIN 12.6 g 

TOTAL MOISTURE GAIN 276.7 g 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 
IMPIHGER METALS 

TOTAL METALS 

TOTAL SAMPLING TIME 

0.0000 mg 

0.0000 mg 
0.0000 mg 

0.0000 mg 

120.0 min. 



A I R  T E S T I N G  SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95 1 1  27 
RUN : T21 -MET-B 
LOC. : B STACK 

PT. T IME STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP UALL % 

HO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. D1ST. !SO. 
min. F in.H2O in.H20 cu.ft. F F F F in.Hg in. 

- * -  - - -_  - - - - - -  - - - - - -  - - - - - -  - - -_  - - - - -  - - - - -  - - _ -  - - - - -  - - - - -  - - - - -  

TRAVERSE NO. 1 

1 0.0 316 0.670 1.25 614.18 76 228 244 42 
1 3.0 316 0.700 1.35 616.10 76 226 258 44 
2 6.0 318 0.810 1.55 618.07 77 229 261 46 
2 9.0 325 0.830 1.55 620-18 77 227 262 47 
3 12.0 325 0.890 1.65 622.31 78 239 259 42 
3 15.0 326 0.890 1.70 624.50 78 242 265 38 
4 18.0 323 0.890 1.70 626.71 79 243 266 37 
4 21.0 320 0.880 1.70 628.93 79 243 266 35 
5 24.0 316 0.930 1.75 631.18 79 243 264 35 

6 30.0 322 0.900 1.70 635.68 78 242 264 35 
6 33.0 323 0.900 1.70 637.87 79 242 266 35 

5 27.0 322 0.930 1.73 633.46 76 242 262 39 

7 36.0 324 0.880 1.70 640.08 79 243 263 35 
7 39.0 324 0.850 1.65 642.30 80 243 264 34 
8 42.0 323 0.780 1.55 644.51 80 242 262 34 
8 45.0 322 0.750 1.45 646.64 80 241 264 35 
9 48.0 322 0.800 1.60 648.72 81 242 263 36 
9 51.0 323 0.800 1.60 650.84 81 242 262 35 
10 54.0 323 0.730 1.45 652.98 81 242 260 36 
10 57.0 323 0.680 1.40 655.00 81 242 249 35 

60.0 656.95 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

320 0.550 
319 0.550 
315 0.580 
309 0.550 
311 0.850 
314 0.890 
317 0.920 
320 0.900 
318 0.830 
316 0.820 
317 0.690 
318 0.710 
318 0.550 

0.98 
0.98 
1 .oo 
0.98 
1.65 
1.70 
1.70 
1.70 
1.60 
1.55 
1.35 
1.35 
0.98 

657.44 
659.17 
860.88 
662.64 
664.38 
666.52 
668.74 
670.90 
673.20 
6ff  -36 
677.50 
679.52 
681.53 

78 
80 
80 
80 
81 
82 
82 
82 
82 
82 
82 
82 
82 

241 253 
241 254 
242 254 
242 254 
243 254 
244 254 
244 252 
244 254 
243 257 
242 247 
242 249 
241 250 
241 250 

37 
35 
35 
35 
35 
35 
35 
36 
36 
35 
35 
36 
35 

2.5 1.0 
2.5 1.0 
3.8 2.0 
3.0 2.0 
3.0 3.0 
3.5 3.0 
3.5 4.0 
4.0 4.0 
4.0 5.0 
4.0 5.0 
4.0 6.0 
4.0 6.0 
4.0 7.0 
4.0 7.0 
4.0 8.0 
4.0 8.0 
4.0 9.0 

4.0 10.0 
4.0 10.0 

4.0 9.0 

3.0 1.0 
3.0 1.0 
3.0 2.0 
3.0 2.0 
3.0 3.0 
3.0 3.0 
3.5 4.0 
3.5 4.0 
3.5 5.0 
3.5 5.0 
3.5 6.0 
3.5 6.0 
3.5 7.0 

98.5 
98.8 
98.5 
98.6 
97.7 
98.7 
98.9 

100.6 
98.8 
97.2 
97.1 
97.9 
99.4 
100.6 
101 .o 
100.5 
99.1 
100.1 
98.8 
98.8 

97.7 
96.3 
96.1 
97.2 
96.3 
97.8 
93.7 
101.1 
98.7 
98.3 
101 .o 
99.2 
129.9 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G 0  AND RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. T IME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

--3 - * * -  

STACK VEL. 
TEMP. PRES. 

F in.H20 

316 0.580 
317 0.720 
317 0.720 
313 0.480 
314 0.550 
318 0.550 
319 0.560 

*-*I- -*I-*- 

ORIF .  

PRES. 
in.H20 

1.05 
1.40 
1.40 
0.95 
0.98 
0.98 
0.99 

METER 
VOL . 

cu. f t . 
683.85 
685.63 
687.44 
689.63 
691.25 
693.00 
694.73 
696.49 

- - - - - -  

DATE : 95 11 27 
RUN : T21-MET-B 
LOC. : B STACK 

MTR. PROB. OVEN EXIT 
TMP. TEMP. TEMP. TEMP. 

F F F F  
* - - c  -c--3 - - * * -  * I * *  

82 241 250 35 
82 239 248 35 
82 239 248 35 
82 238 250 35 
82 239 250 35 
82 239 249 34 
82 239 249 35 

PUMP WALL 
VAC. D IST .  
in.Hg in. 

3.5 7.0 
3.5 8.0 

- - - - -  - - - - -  

3.0 8.0 
3.0 9.0 
3.0 9.0 
3.0 10.0 
3.0 10.0 

x 
ISO. 

- - - - -  
96.9 
98.4 
97.4 
96.8 
97.7 
97.0 
97.8 

319 0.744 1.43 80 240 256 36 3 .4  99.0 



ISOKINETIC TEST DATA FORM 

Sample Type: fi~9?'b!!,bd> Reference Method: @.A i(t124 Page 1- of - j- 

4 

Client: K 9 7 City, Province: &,v& ! I!/?& x 
Project Number: ++hIz.(gfl Test Number: "7 2 l-Mp-2 

Barometric Press, (m Hg): 2 5 6  y c 

Stack Diameter (ii): # LRngthxWidth: X 

Stack Height (ft): llla cyclonicFlow: Yes No - 
Sample Location: n s iwL Date: -* 
Start The: /2-W F ' i i h  Time: - 

Stack Press@ H20):+ or -: 
Y 

/ Y 

4Y- 
--%@f-- 

Probe 1.D.: \ -7 ' Pitot Coefficient: ,74'B Calibration Date: 5&lF 

Sample Box Number: 7 3  Gas Meter Factor: il O O b  Calibration Date: 

N o d e  I.D.: 0% Node Diameter (in.): ' 'i Calibration Date: &bdq(/ 

Equipment ,Comments: 

STACK GAS COMPOSITION 

co ( P P 4  Other: 

Assumed H,O (%): - , h h  
Filter I.D. #: 

Net Fdter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

4 -  
Total H20 Condensed (g) A+yW/i& /ad 

/ '  

Sampling Comments: 

- Process Comments: 

Date: r// 27- 



M O I S ~  ANALYSIS DATA SHEET 

I 1 I I 

XAD Trap 1 1 I I 

BALANCE QC CHECK 

. . I _  A - x 100 (10% 
A 

Comments: 



SAMPLING TRAINS DATA SHEET PAGE L Ofl- 

Gas Meter Reading Probe Box ‘ Imp. XAD Meter 
Temp. Temp. Temp. Temp. Inlet 
(On (“P) (“?I 0 0 

Meter 
Outlet 

(“F) 

3i 9 7r 
79-  3. s 

xa 
3, f 

Prt test leak check Rate (cfm) i 0 I at / B  inches Hg fVacuurn) k a k  Volume Start: Leak Volume End: 



DATE: g/L/LT SAMPLING TRAINS DATA SHEET P A G E 2  O F L  

Travmcf: Tmanrst Direction: N Start Time: /2‘% Finish TIC:  fi?? 

Pre test leak check: Rate (cfm) dl at # inches Hg (Vacuum) 

Post test leak check: Rate (cfm) at \c inches Hg (vacuum) 

K value caIculatcd bF 

Leak Volume Start: 

Leak Volume Start: 

Checked by: 

Meter 
Outlet in Kg 

. 

Leak Volume End 

Leak Volume End: 

Operator Signaturr: 



SAMPLING TRAINS DATA SHEET PAGE OF _I 

Pt. orifice Gas Meter Reading Stack I I 2  I 2. I P m .  I Temp. 

I 

Probe BOX Imp. XAD Meter Meter 
Temp. Temp. Temp. Temp. Inlet Outlet 

rq 0 rn CP) 0 (“F) 

Vac. 
in Hg 

3a 

Prt test leak chcck Rate (cfrn)&at Inches Hg (Vacuum) Leak Volume Start: Leak Volume E n d  

Post test Icak chcck Rate (cfm) 1 CIz- at \ (D inches Hg (Vacuum) 

K d u e  calculated by. 

Leak Volume Start: Leak Volume End: 

Checked by 

E\po~sIDSpRM 
! 



DATE: LfjL&?T SAMPLING TRAINS DATA SHEET 

Client: 

Pre test leak chcck Rate (c€m) at l‘/ inches Hg (Vacuum) Leak Volume Start: 

Post test leak check Rate ( ~ f r n ] @ ’ ~ ~ ~  at ?b inches Hg (vacuum) Leak VoIumc Start: 

K MIUC calculated by: Checked by: 

Leak Volume End: 

Leak Volume End +?-> 
Operator Signaru 



QA/QC CHECKLIST 

hromctric Pressure Measured? 
MCK-IUy 

Aneroid 
Other 

PAGE 1- OF 4 

LT I 

L 

w& 

Client: II 

I 

1 

Sample we: WT-MJ 
Modifications: 

Reference Method: flh f l 2 q  

~~ ~ 

Stainlws Stccl or 
Glass or 

Qua& d 
Button Hook or 
Elbow 

Cleaned according to protocol c/ 
Round ? Undamaged? l/ 

i. 

f PROBELLNER: 

PRELIMINARY DATA 

Was preliminary vclocity profile pcrfotmcd? 

I 
Borosilicatt or 

Quartz Of w 
Other 
Cleaned according to protocol L/ 

PROBE HEATING SYSIEM: 

Checked IJ 

Stable J 
Temperature wl 2 2YP 4, 

~ ~ 

/ L 3  Number of sampling points per travlersc 

Probe markins m f i ~ ~ t ?  I /  

-m 

Time per point CCI 

Number of readings per point ' CCI 



PAGE-? OF 4 

Othcr 
Properly attach4 to probc 
(no interference with nozzle) 
Modifications 

QA/QC CHECKLIST 

PROJECT # cf /b?h 

w 
rcw 

Connected to: 

inclined manometer 
magnehilic gauge 
mimmanometcr 

Pitot lines checked far leak 
Pitot prtssufc gauge zeroed 
orifice prtssurc pug$ ZCIoed 
Meter box lcvcllad 

I I 

Range: ' Division: 

Range 

I/ 

v !  
Gas Temperaturc SGRSOT ~ 

ThtmocoupIc 

Type 
Temp. checked against ambient temp 

Tcflon 
Borosilicate glass 

~ ~~ 

c / l  
/ 

Ic 
bf 

Silicone 
Other 
Alter m m b l y  cleaned according to Pmtocol &f 

Glass Fibre 
Quartz rl 
Other 

Rltcr checked visuaIly for irregularities 
Filter centered properly 
Rltcr labcllcd 
Fiftcr hated 
Temperature (2SO 2 Sup) 

I 
/+ 

I/ 
% F  

Glass 
Cleaned according to protocol 

A A =  
1 Mn 

Thennocouple attached to trap 
XAD-2 Trap c c m d  with foil at all timcs 

v -  

A 



QA/QC CHECKLIST 

I IMPINGERS 

No. of lmpingers - 
Contents #1 -+.c, 

8 2  -cu 

PAGE 3-OF 4 

Silica gel type 
New? 
USCd? 

II Cleaned and proofed according to protocol I / I  II 

- 
/ 

Ptrfonncd 
Rate 

All openings of sampling train sealcd 
Is node  sealed when probe is in stack with pump off 

dl 
-*cI ,6/ Z c f m @  'Hg- 

W q  
* u . i  

Probe moved to traverse point at right time r/ I- Nozzle and pitot tube kept parallel to stack at all times I/ 

filters changed during run 
Any particulate lost during filter change 
Sorbent trap kept at -WP 
Probe ttrnperaturt 250 2 2YF 
Filter box temperature 250 2 25°F 
Data forms completed and data rroorded pm~pcdy 

y 
% 

MA 
v 
I/ 

J 

Pinat Ieak race amptable 

Brushes: Nylon bristle 
Other 

Wash Bottles Glass 

I 

/ I  



QA/QC CHECKLIST 

m I /  
Teflon CI 
Pol yet hylcne 

DATE: 

0- 

PAGE 4-OF 

TEST 

I Other 
Storage Containers: 

Bomiiicate glass v-1 

Leak free 

~~ 

TGCZcrs used? 
Condition? 

rl 

f Particulate Rccovcrcd from 
probe/nozzle c/ 

~ 

plastic 

pmrobe fitting / 

probe liner 
front half filter holder 

J I  I .  

Balance Type u1 

Calibrated or QC checked - 

~~~ ~~ 

' Resin 
Blank Train 

SampIes labelied and stored properly 
Liquid levels marked 

Samples dclivercd to lab 

d4-W w 0- 
Actual (9) -(g) 

Probe allowcd to cool sufficiently 

Silica Gel 
Probe and sample train opening awcrcd 

Cond i t io n/Colou r 
weighed 

t 

q, 4 'p? 4,gw 

d 

I r 

Blanks Cotlected 
Reagents 

Solvents 

* 

1 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAPN 

RECOVERY DATA FORM 

LOCATION: p2, PROJECTNO.: 2 6rC 

l -  rolpiaga 5.6 u 
I i 

t 1 

hkk Liquid Level on CantainerS 
Seal andLabel Containers 

&pare Fresh AcidifiedKMno4 D d y  
ReagentBlanksSubmitted? Yes 

b BOVAR-CONCORD Environmental mgecDRw-M.J 95 



NOVEMBER 28,1995 



METHOD 26 
HCl SAMPLING DATA FORM 



MOISTURE ANALYSIS DATA SHEET 

BAIANCE QC CHECK 

A - x 100 <lo% 
A 



HCI METHOD 26 SAMPLING TRAIN 
RECOVERY DATA FORM 

I 
Train Identification I 

Train No.: 

0.1 N Batch No.: 

DI Wa&r Batch No.: 

0.1 N NaOH Batch No.: 

TrainMedBy:  $ 
c 

PROJECT NO.: $4 f 6 2 6 $- 

I Impingers 1 and 2 

Weigh impingcrs 
Empty contents into 
container and 
rinse with DI wattr 

Inpingera 1 and 2 
0.1 N H2SQ4 Contents 

and DX Water Rinses 

Initialwt.: 3 3 4  

EIII Mark Liquid Level 

r-l Impingcra 3 and 4 

Empty contents into 

rinse with DI water -1 containex and 

Weigh impingm 

1 I 

Container Ts2 
fmpingers3 aad 4 

0.1 N NaOH Contents 
and DI Wafer Rinses 

L Seal and Label 

b BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

N ov2 8/9 5 
08:33 
12:42 

CLIENT RIGO+RIGO 
PROJECT NUMBER 5416265 
SAMPLE LOCATION STACK 

DATE 
TIME START 
TIME FINISH 

TEST NUMBER T22CEMA 

INSTRUMENT SPAN VALUES 

25 Yo 
1000 PPM 
I000 PPM 

CARBON DJOXIDE 
CARBON MONOXIDE 
TOTAL HYDROCARBONS 

20 Yo 
1000 PPM 
I00  PPM 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

IN IT1 A t  
VALUES 

FINAL 
VALUES 

ITEM CAL.GAS ANAL. SYSTEM SYSTEM 
VALUE CAL. CAL. CAL. 

BIAS 
(% SPAN) 

SYSTEM 
CAL. 

SYSTEM DRIFT 
CAL. (Yo SPAN) 
BIAS 

(% SPAN) 

0 2  ZERO 
02 CAL 

0 
9.91 

0.03 
9.92 

0.03 
9.86 

0.03 
9.94 

0.0 
0.3 

0.0 
-0.2 

0.0 
0. I 

SO2 ZERO 
SO2 SPAN 

0 
149 

0.4 
A48 

2. I 
145 

0.2 
-0.3 

2.3 
144 

0.2 
-0.4 

0.0 
-0.1 

2 
304 

I .5 
302 

-0. I 
4.2  

4 
306 

0.2 
0.2 

0.3 
0.4 

NOX ZERO 
NOX SPAN 

0 
302 

C02 ZERO 
C02 SPAN 

0 
7.0A 

0.01 
7.04 

0.03 
7.01 

0. I 
-0. I 

0.1 I 
7. I 

0.5 
0.3 

0.4 
0.4 

CO ZERO 
CO SPAN 

0 
I00  

0.8 
102 

0.9 
102 

0.0 
0.0 

0.9 
102 

0.0 
0.0 

0.0 
0.0 

THC ZERO 
THC SPAN 

0. I 
0.0 

0 
20. I 

0.8 
22.2 

0.32 
20.3 

-0.5 
-1.9 

0.85 
22.2 

0.5 
I .9 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA <5% SPAN 

Test 22 CEM A Date: 'l I /29/95 Page I 



A I R  TESTING SERVICES INC.  ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

DATE : 95.11.28 
RUN : T22-OC-A 

LOC. : STACK B 

RUN T I M E  : 9:02 TO 12:36 

ORGANICS CONCENTRATION 0.0 ug/DSm3 0.0000 gr/l000 DScf 

0.0 ug/Am3 0.0000 gr/1000 Acf 

ORGANICS E M I S S I O N  RATE 0.000 mg/s 

SAMPLE GAS VOLUME 1.6567 DSm3 

AVERAGE I S O K I N E T I C I T Y  102.7 X 

FLUE GAS CHARACTERISTICS 

MOISTURE 

TEMPERATURE 

F LOU 

VELOCITY 

0.00 gr/hr 

58.500 DScf 

18.32 % 

162.3 deg C 324.1 deg F 

43561 DSm?l/hr 25639 DScfm 
92253 A W h r  54298 Acfm 

18.00 m/s 3544.1 fpn 

GAS ANALYSIS  02 11.00 % 
c02 9.10 % 
co 0.00 x 
so2 0.00 % 

MOL. UT. 30.01 g/gmole  D.B. 
MOL. UT .  27.81 g /gmole  W.8. 

*STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPa 
: IMPERIAL 77 deg F ,  29.92 in.Hg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & R I G O  

JOBSITE : FAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STAT I C PRESSURE 

NOZZLE DIAMETER 

PITOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATION IN  IMPINGER 1 

DATE : 95.11.28 
RUN : T22-OC-A 
LOC. : STACK B 

35.4 m 116.0 ft. 

1.35 m 53.0 in. 

1.423 m2 15.32 sq.ft. 

85.7 kPa 25.30 in.Hg 

,144.4 Pa -0.58 in.HZ0 

5.79 rn 0.2280 in. 

0.796 

0.983 

2.1 g 

255.2 g 

CONDENSATION IN  IMPINGER 2 1.3 g 

CONDENSATION IN  IMPINGER 3 0.1 g 

CONDENSATION IN  IMPINGER 4 0.1 g 

SILICA GEL WEIGHT GAIN 14.6 g 

TOTAL MOISTURE GAIN 273.4 g 

ORGANICS COLLECTION 

F I LTER ORGAN I CS 

WASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



A I R  T E S T I N G  SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : RIG0 & RIG0 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

PT. TIME STACK VEL. O R I F .  
NO. TEMP. PRES. PRES. 

min. F in.HZO in.H20 
- - -  I - - -  - - - - -  - - - - - -  - - - - - -  

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54 .0  
10 57.0 

60.0 

316 0.500 0.75 
314 0.450 0.68 
316 0.500 0.70 
317 0.520 0.70 
315 0.500 0.68 
317 0.500 0.70 
319 0.550 0.80 
320 0.550 0.78 
321 0.600 0.82 
321 0.600 0.84 
323 0.600 0.84 
324 0.850 1.35 
324 0.860 1.35 
325 0.860 1.30 
325 0.860 1.25 
315 0.640 0.88 
306 0.580 0.84 
304 0.550 0.88 
296 0.500 0.75 
296 0.500 0.72 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

334 0.700 
335 0.700 
335 0.750 
335 0.750 
334 0.750 
335 0.810 
334 0.820 
334 0.820 
333 0.840 
333 0.840 
333 0.840 
333 0.840 
332 0.740 

0.95 
0.98 
1.05 
1.05 
1.10 
1.25 
1.30 
1.25 
1.30 
1.30 
1.25 
t .25 
1.05 

DATE : 95.11.28 

LOC. : STACK B 
RUN : T22-OC-A 

METER MTR. FROB. OVEN RES. E X I T  PUMP WALL % 

cu.ft. F F F F F in.Hg in. 
VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. DIST. rso. 

- - - - - -  - - - I -  - - - - -  - - - -  - - - -  - - - - -  - - - - -  - l _ _ _  

38.52 
40.07 
41.51 
43.04 
44.56 
46.04 
47.54 
49.14 
50.73 
52.36 
54-00 
55 -64 
57.62 
59.60 
61.60 
63.57 
65.25 
66.86 
68.50 
70.05 
71.60 

72.02 
?3.n 
75.52 

79.19 
81 .Q1 
82.92 
84.88 
86.84 
88.80 
90.77 
92.73 
94.68 

77.38 

74 
74 
76 
76 
76 
76 
77 
77 
77 
77 
7 a  
78 
78 
70 
79 
79 
79 
79 
79 
79 

74 
74 
7s 
76 
76 
76 
T7 
77 
7a 
7a 
77 
78 
78 

25 5 
258 
257 
258 
258 
258 
258 
257 
258 
259 
259 
258 
258 
258 
258 
258 
257 
259 
257 
258 

256 
254 
256 
256 
256 
256 
256 
256 
257 
256 
257 
256 
258 

244 47 38 5.0 
254 44 40 6.0 
251 42 37 6.0 
258 40 36 6.0 
258 39 34 5.0 
260 38 33 6.0 
252 39 33 6.0 
259 39 33 6.0 
258 39 33 6.0 
263 38 33 6.0 
262 38 33 6.0 
259 40 34 8.0 
260 40 34 8.0 
259 40 34 8.0 
260 41 35 8.0 
260 41 36 6.0 
259 41 36 6.0 
256 41 37 6.0 
257 41 37 6.0 
259 41 37 6.0 

260 48 39 7.0 
256 53 37 7.0 
259 55 37 8.0 
264 51 37 7.0 
264 51 37 7.0 
256 50 38 8.0 
251 42 39 8.0 
256 41 40 8.0 
258 41 40 8.0 
257 41 41 8.0 
256 41 41 8.0 
252 41 40 8.0 
259 41 41 7.0 

1.0 105.7 
1.0 103.3 
2.0 103.9 
2.0 101.3 
3.0 100.5 
3.0 '101.9 
4.0 103.7 
4.0 103.1 
5.0 101.2 
5.0 101.8 
6.0 101.8 
6.0 103.4 
7.0 102.8 
7.0 103.9 
8.0 102.2 
8.0 100.3 
9.0 100.4 
9.0 104.9 

10.0 103.4 
10.0 103.3 

1.0 102.1 
1.0 102.2 
2.0 104.7 
2 .0  101.6 
3.0 102.1 
3.6 103.2 
4.0 105.1 
4.0 105.1 
5.0 103.6 
5.0 104.2 
6.0 103.7 
6.0 103.0 
7.0 102.9 



A I R  T E S T I N G  SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 57.0 
60.0 

- - -  - - - ) _  

i a  54.0 

STACK V E L .  ORfF .  

TEMP. PRES. PRES. 
F in.H20 in.H20 

" - - - -  - - - - - c  - - - - - -  
332 0.790 1.10 
332 0.790 1,20 
331 0.780 1.20 
330 0.730 1.05 
330 0.730 1.10 
328 0.630 0.88 
328 0.630 0.88 

METER 
VOL . 
cu.ft. 

96.51 
98.37 

100.25 
102.13 
103.92 
105.76 
107.43 
109.11 

- - - - - -  

DATE : 95.11.28 
RUN : T22-OC-A 
LOC. : STACK B 

MTR. PROB. OVEN RES. E X I T  PUMP 
TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F in.Hg 

78 258 260 41 41 7.0 
78 257 259 41 41 7.0 
79 257 256 41 41 7.0 
78 257 261 42 41 7.0 
80 256 262 42 42 7.0 
79 257 258 42 42 7.0 
79 257 259 42 42 7.0 

- - - -  - - - - -  - - - - -  - - - _  - - - -  - - - - -  

UALt 

DIST. 
in. 

- - - - -  
7.0 
8.0 
8.0 
9.0 
9.0 

10.0 
10.0 

% 
ISO. 

- - - - -  
to1 * 2  
102.3 
102.8 
101 - 2  
103.7 
101.3 
101.9 

324 0.677 1-00 77 257 258 42 30 6.9 102.7 



1 1  I '  

Client: \< [cj c' k \ \ I q C ;  City, Province: -A, \ cc T q q  
Project Number: Test Number: T L Z  -ocG+ 
Sample Location: Date: 23 /01-y- 
Start Time: q+L F ~ h  Time: \7* .?. 3 4 -  
Barometric Press. (h Hg): 25 -3 Stack Prqss(h H,O):+ or -: - 0% 
Stack Diameter (k): Length x Width: - 
Stack Height (ft): 1 y& cycioaic Flow: Yes 7- 
Sample Box Number: 1 
N o d e  ID.: 7 I -2- 
Probe I.D.: --iZ-- -+ Pitot Coefficient: 0' 3c;1 G Calibration Date: 

5s 
\ 

Gas Meter Factor: 0 Lqs 3 
Nozzle Diameter (h.); 0 b 2'7 '% 

Calibration Date: kl 1'" /? 7 
Calibration Date: / U p  16 /'7 1- 

Equipment Comments: 

STACK GAS COMPOSITION 



MOISITUIIE ANALYSIS DATA SHEET 

Project #: s9 I c:. &y 
Date: h..Lv 7-..,,p"r5- 

Pre Weights by 14 d(\ 
Sample Location: P7 ,i.L , I t  

K\G< r QG,?, 
*J- I 7 7  "GC-R 

Client: 
Tat: 
Fdter I.D.: - 
Post Weights by: IdV4 

I It 7 
I 

I 
1 

BALANCE QC CHECK 

I I I 

Post weights I 1 1 I1 

A x 100 (10% 
A 



DATE I\/&/c(s SAMPLING TRAXNS DATA SHEET PAGEL OF 2 

Pt. Time o2 Vel. Orifice Gas Meter Reading Stack Probe Box Imp. X A D  Meter Meter 

Leak Volume End 
Leak Volume End: 

ze i ,% 7 Pre test I a k  check Rate (cfrn>l> &\Lf at Ih inches Hg (Vacuum) 

Post test leak check Rare (cfrn) at inches Hg (Vacuum) Ledk Volume Start: 

K value calculated br; Checked br Opemor Signature: 

Lcak Volume Start: 



DATE: /xo/ 15- SAMPLING TRAINS DATA SHEET PAGE OF 2 
n 

u :\ 
J-  

- - I .. - I (AP) 

Leak Volume End: Prc test teak check Rate (cfm) at inches Hg (Vacuum) Leak Volume Start: 

Post test Icak check: Rate (cfrn)(3d>f&at L i r t c h e s  Hg (Vacuum) Leak Volumc Start: 7 ( (23 
K value calculated bs Checked by: 



PAGE OF SAMPLING TRAINS DATA SHEET 

Vel. orifice Gas Meter Reading TIme 

Temp. Temp. Inlet Outlet in Hg Temp. Temp. Temp. 

(“Q . (“P) (“F) (“P) (“P) I“E3 (“F) 

PIT test leak check Rate (cfm) 04ai<at Inches Hg (Vacuum) Leak Volume Start: 7 \ *‘+f Leak Volume End: 32d 2- 
Post test leak check Rate (drn) at inches Hg (Vacuum) Leak Volume Start: Leak Volume End: 

K value calculated bF Checked by: Operator Signature: 



DATE u/”t/“ic; SAMPLING TRAMS DATA SHEET  PAGE^  OF^ 

Y, 

Gas Meter Reading , Stack Probe B O X  

Temp. I Temp. I Temp. 

Prc test leak check Rate (cfm) at inches Hg (Vucuwn) Leak Volume Start: 

Post test leak check Rate (cfrn)Q&\I; at 14 inches Hg (Vacuum) Leak VoIumc Stark 

K mluc calculated by; 

( c )  4 c. 1 
Checked by 

Imp. XAD Mctcr Meter 
Temp. 1 Temp. 1 LnIct 1 Outtet 

Leak Volume End: 
Leak Volume End: 1 oq 3 

Uperator Signaturt: 



QA/QC CHECKLIST 

Y 

ITEhf I /  COMMENIS 

PRELIMINARY DATA 

PAGE 1 OF 4 

~ ~ 

Proper nozzle selected? ~- 
K factor I 

~~ ~ 

-m 

11 Was preliminary velocity profile performed? II 

Barometric Pressure Measured? 
Mercury 
Aneroid 
Other CI 

II How Estimated? I -  I II 

LbLL G, 1 

Quartz 1 

Elbow I , 

Cleaned according to protocol 4' t.'r;.,\rcc, T \ d S  -I& Tzt -0ck 

b 

Button Hook or 4 

Round ? Undamaged? 4 

-c-w 
!- . Time per point I Number of readings per point CCI + 

I Staidcss Steel or 
- Glass or 

I Cleaned according to protocol 

PROBE HEATING SYSIEM: d r 

U Stable U 



PAGE 2 OF 4 

Typc "57 or 4 

w 
Other 
Properly attached to probe 
(no interference with ride) 
Modifications - 
Connected to: 

W/' inclined manometer 
rnagnchilic gauge 
micromanometer 

I m I J I  COMMENIS 1 
I PiTOT TUBE/METER BOX I 

Range: Division: 
Range: 

Pitot lines checked for leak 
Pitot pressure gauge z t m d  

Meter box levtlled 4 
Gas Temperature Sensor J 
T h C ~ O C O U D k  

v ' .  I 
J' I 

I ', 
c 'l'ype 

Temp. checked against ambient temp I . \ /  

Borosilicate glass 
Other 

J 

Teflon 
Borosilicate glass 
Other 

u' 

I .  

Quartz 
0 t her 

FIltcr checked visually for imguiaritiw 
Filter centered pmperiy 
filter labcllcd 
Eltcr heated 
Temperature (250 ? 25°F) 

1 u' I 

J 
J 
)r 

i/ 

Gl2iSS 

I 

U V I  
XAD-2 Trap covered with foil at all times U 



PAGE 3 OF 4 

Impinges properiy assembled 
Recirculating pump set up propcrly 
Modifications 
Grease used on joints 
Silica gel type 

No. of Irnpingcrs 

u 
L' 

-m 

-m 

Contents X l  

Performed 
Rate 

All openings of sampling train scaled 
Is n d c  sealed when pmbc is in stack with pump off 
Is care taken to avoid scraping nipple or stackwail 
EffcctiVe seal around probe when in-aack 
Probe moved to tmm point at right time 

R3 

V 
-m O.OlL( cfm@ 4, 'Hg - 
L- 

Y' . 

4 
/ 

v,, I 

d 

#4 

N d t  and pitot tube kept parallel to stack at ail times 
R i t e s  changed during run 

#S 

11 0 

*d 
Any particulate lost during filter change 
Sorbat trap kept at 568°F 
Pmbe tcmperaturt 250 ? 25°F 
Filter box temperature 250 2 25°F 
Data forms completed and data recorded pmpcriy 

Condition of silica gel 
Leak checks at port changes 

Frnal leak ram acceptable 
General comments on sampling technique 

Ice level checked 

&fore 
After 

' 

x 
d 
4' 

d- 
4 
d 

L A  -m 

rc.w 0 4 I  $ cfm@ 1 6 "J% 
-m O L u l r  dm@ ly "Hg 
-m O,Cll7 cfm@ 19 *Hg 
cy 

Ucan-up area - General Environment 
Brush= Nylon bristle 

Other 
Wash Bottles: Glass 

( \1z'k* -m 

J 



QA/QC CHECKLIST 

Fdtcr Handling 
+lhvcczers useq? 
Condition? 
Colour of filter 
Foil Wrapped? 

Acetone 1 c hqfl 
Other '<~f-~., 

probe/nde 

Probe Rinses 

Particulate Rccovtrcd from 

PAGE 4 OF 4 

L x' 

r", ,".."I1 

y*L I 
I >  I; > fh+ c \  I* 
i 

L/ 

J 

.I 

I li Teflon l u  1 il 

- ~- 

probe fitting 
probe limr 
front half filter holder 

Impingers 
Recovered according to protocol 

Pol yet hyicnc 
Other 

~~~ - 

/'/ 
4 

I 

I Po1 yc t h yttne 
Cap Material -cw 7,. LI ,- .~ 

Weighted 
H20/Rccovcry data sheet completed 

Blanks Collected 
Rfzlgents 
Solvents 

Leak free 

/ 

/ 

/- 
/ 

I J I  

~ 

Resin 
Blank Train 

Samples labelled and stored properly 
Liquid levcis marked 
Samples dctivcrd to iab 

I 

/- 

/ 
I 
/ 

ll 



EPS u w 2  

W3COVERY DATA FORM 
SEMI-VOLATILE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin a Nozzlc. ProbeLincr BackHalfFdtez 
Holder and 

Weigh Coil & 
Record Welgh t - 

=&wsu- 

Back Half Fi tw 
and Condenser Coil 

Weigh impingers and 
mrdwrs. Empty 
contents of #1, #2 and 
#3 into container. 
7 *: 

Weigh XAD Trap & 
Record Weight 

Cap ends and 
map in foiL 

i I / I 
Container Ts5 

Impinger Contents 
Cofitainer ~ s 6  

Back Half Rinse 
i 

Final wt: 
Initial Wt: 
Gain: 

Colour: 

Seal and Label 

b BBVAR-CONCORD Environmental 



A I R  TESTING SERVICES INC.  METALS €MISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5 4 1 6 2 6 5  

RUN T I M E  : 9:02 TO 12:36 

METALS CONCENTRAT I O N  

DATE : 95.11.28 
RUN : T22-MP-A 
LOC. : STACK B 

0.0 ug/DSm3 0.0000 g r / 1 0 0 0  D S c f  
0.0 ug/Arn3 0.0000 g r / 1 0 0 0  Acf 

METALS E M I S S I O N  RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1 . 9 5 8 9  DSm3 6 9 . 1 7 1  DScf 

AVERAGE I S O K I N E T I C I T Y  105.9 X 

FLUE GAS CHARACTERISTICS 

MOI STURE 22.70 % 

TEMPERATURE 

FLOW 

161.8 deg C 323.2 deg F 

43652 D S W h r  25693 DScfm 
97571 Am3/hr 57429 Acfm 

VE LOC I TY 19.04 m/s 3748.4 fpn 

GAS ANALYSIS 02 11.00 % 
c02 9.10 X 
co 0.00 % 
so2 0.00 x 

"STANDARD CONDITIONS : METRIC 25 deg C, 101.3 kPe 
: IMPERIAL 77 deg F, 29.92 in.Hg 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95.11.28 
RUN : T22-MP-A 

LOC. : STACK 8 

STACK HEIGHT 35.4 m 116.0 ft. 

STACK DIAMETER 1.35 m 53.0 in .  

STACK AREA 1.423 m2 15.32 sq.ft. 

BAROMETRIC PRESSURE 85.7 k P a  25.30 in.Hg 

STAT I C PRESSURE 144.4 P a  -0.58 in.li20 

NOZZLE DIAMETER 6.20 mn 0.2440 in. 

F l T O T  COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION I N  IMPINGER 1 
CONDEHSATiON I N  IMPINGER 2 
CONDENSATION IN IMPINGER 3 
CONDENSATION IN IMPINGER 4 
CONDENSATION IN IMPINGER 5 
CONDENSATION I N  IMPINGER 6 
S I L I C A  GEL UEIGHT GAIN 

161.1 g 

115.6 g 

27.0 g 

103.9 g 

0.3 g 

0.0 g 

15.4 g 

TOTAL MOISTURE GAIN 423.3 g 

METALS COLLECTION 

FILTER METALS 

UASHINGS METALS 

IMPINGER METALS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

TOTAL METALS 0.0000 mg 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RlGO AND R I G 0  
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95.11.28 
RUN : T22-MP-A 
LOC. : STACK B 

P T .  TIME STACK VEL. O R I F .  METER MTR. PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. DIST. ISO. 

TRAVERSE MU. I 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21"O 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 
7 39.0 

8 45.0 
9 48.0 
9 51.0 
10 54-0 
10 57.0 

60.0 

a 42.0 

31 9 
31 7 
318 
319 
319 
31 7 
319 
319 
320 
320 
322 
322 
323 
323 
323 
321 
322 
322 
322 
322 

TRAVERSE NO. 2 

1 0.0 310 
1 3.0 317 
2 6.0 317 
2 9.0 317 
3 12.0 318 
3 15.0 329 
4 18.0 330 
4 21.0 333 
5 24.0 333 
5 27.0 332 
6 30.0 332 
6 33.0 330 
7 36.0 329 

0.800 
0.680 
0.780 
0.770 
0.710 
0.750 
0 .a70 
0.890 
0.890 
0.900 
0.870 
0.880 
0.890 
0.870 
0.850 
0.700 
0.810 
0.780 
0.760 
0.740 

0.620 
0.600 
0.630 
0.650 
0.630 
0.840 
0.920 
0.900 
0.920 
0.930 
0.750 
0.680 
0.550 

1.55 
1.30 
1.50 
1 .SO 
1.40 
1.45 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.65 
1.35 
1.65 
1.60 
1.50 
1.45 

696.99 
699.14 
701.08 
703.15 
705.22 
707.24 
709.29 
711.50 
713.74 
715.97 
718.19 
720.41 
722.62 
724.85 
727.04 
729.18 
731.19 
733.36 
735.54 
737.61 
739.65 

1.25 740.20 
1.10 ' 742.11 
1.10 743.92 
1.20 745.75 
1.15 747.66 
1.65 749.51 
1.70 751.66 
1.70 753.90 
1.70 756.15 
1.80 758.37 
1.45 760.68 
1.35 762.73 
1.00 764.71 

75 230 236 33 
76 232 233 35 
77 233 230 34 
78 232 226 33 
70 232 234 32 
79 232 225 32 
79 233 233 32 
80 233 239 33 
80 232 235 33 
81 231 233 34 
81 232 226 34 
81 233 235 34 
81 232 236 34 
83 233 239 35 
82 233 233 35 
82 234 237 35 
82 233 239 35 
83 234 242 36 
83 235 243 35 
83 235 231 35 

77 237 263 35 
73 244 261 35 
78 238 260 35 

79 238 259 35 
79 238 260 36 

80 239 259 36 
80 239 265 37 
a1 239 262 38 
81 239 250 39 
81 239 252 40 
a1 239 249 40 
a2 239 246 41 
82 239 251 41 

2.0 1.0 
2.0 1.0 
2.0 2.0 
2.0 2.0 
2.0 3.0 
2.0 3.0 
2.0 4 . 0  
2.0 4.0 
2.0 5.0 
2.0 5.0 
2.0 6.0 
2.0 6.0 
2.0 7.0 
2.0 7.0 
2.0 8.0 
2.0 8.0 
2.0 9.0 
2.0 9.0 
2.0 10.0 
2.0 10.0 

108.4 
105.6 
105.1 
105.8 
107.4 
105.8 
106.0 
106.0 
105.6 
104.5 
106.3 
105.2 
105.6 
104.6 
103.5 
106.9 
107.5 
109.8 
105.6 
105.4 

2.0 1.0 108.2 
2.0 1.0 704.4 
2.0 2.0 703.0 
2.0 2.0 105.8 
2.0 3.0 104.0 
2.0 3.0 105.5 
2.0 4.0 105.1 

2.0 5.0 104.2 
2.0 5.0 107.7 
2.0 6.0 106.3 
2.0 6.0 107.6 
2.0 7.0 106.7 

2.0 4.0 706.8 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : R I G O  AND RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42 .0  
0 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  --I* 

STACK 

TEMP. 

F 

33 0 
330 
330 
329 
326 
323 
324 

- - - - -  

VEL. O R I F .  

PRES. PRES. 

in.H20 in.H20 

0.620 1.10 
0.600 1.10 
0.630 1.15 
0.610 1.15 
0.620 1.20 
0,450 0.95 
0.500 0.95 

- - - - - -  -c---- 

METER 

VDL 
cu.ft. 

766.48 
760.31 
770.13 
771 .?8 
773.80 
T75.67 
777.32 
779.00 

- - - - - -  

DATE : 95.11.28 
RUN : T22-MP-A 
LOC. : STACK 3 

MTR. PROB. 
TMP. TEMP. 

F F  
- - - -  - - - - -  
81 239 
82 240 
82 241 
82 240 
82 240 
82 238 
82 240 

OVEN 

TEMP. 
f 

- - - - -  
253 
2 5 3  
25 1 
253 
253 
255 
255 

E X I T  

TEMP. 
F 

- - - -  
41 
42 
42 
42 
43 
43 
43 

PUMP WALL % 
VAC. D IST .  ISU. ' 

in.Hg in. 

2.0 7.0 104.1 
2.0 8.0 105.2 
2 . 0  8.0 104.3 
2 . 0  9.0 104.3 
2.0 9.0 106.0 
2 . 0  10.0 109.5 
2 .0  10.0 105.8 

323 0.740 1.43 80 236 245 37 2.0 105.9 



ISOKlNETIC TEST DATA FORM 

Page i of 

Client: &/lc .f- R 2 5 a  City, Province: L4&7* UAL 
Project Number: \&/&2(y Test Number: 
Sample ]Location: R J k K  Date: 
Start Time: 9.Q Finish Time: /z 3ca  
Barometric Press. (in Hg): 113 

Stack Diameter (i): 

Stack Height (ft): /I@ cyclonic Flow: Yes No 

Sample Type: yh -& k& Reference Method: A/++? 

* 
Stack Press(in H~o):+ or -: + b50 
Length x Width: - - 

X 

F - 

Signature: I h. Date: 91-/$.g 
1 Y J -  

11 Sample Box Number: 73 Gas Meter Factor, /. @@ Calibration Date: pwr 
NozzleID.: &2 Node Diameter (in.): I zyv Calibration Date: 

Calibration Date: Probe I.D.: 7 147' Pitot Coefficient: ' 77v 

Equipment Comments: 

STACK GAS COMPOSITION 

CO (ppm): Other: 

hpinger 1 (€9 Assumed H,O (%): I& 
kpinger  2 (€9 
Impinger 3 (g) 

h P 4 P  4 (g) 

h P h w  5 (g) 

Impinger 6 (g) 

Fdter I.D. #: 

Net Fdter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

Total H20 Condensed (g) 

Sampling Comments: L 

Control Equipment Operation: ' ' It 11 Process Comments: 



MOIS- ANALYSIS DATA SHEET 

BALANCE QC CHECK 

x I00 (10% A - M  
A 

Comments: 



SAMPLING TRAINS DATA SHEET PAGE 2 OFJ- 

-- ~~ 

Gas Meter Reading I -Stack 1 Probe -Box 
Temp. Temp. Temp. 

Imp. XAD Meter Meter Vac. 
Temp. Temp. Inlet Outlet in Hg 
(“P) c“r? rn (“F) 

Pre test leak check Rate (cfm)* d at 17 inches Hg (Vacuum) Leak Volume End: 

Post test leak check Rate (dm)aOl0 at 4 inches Hg (vacuum) h k  Volume Start Leak Volume End: 

Leak Volume Start: 

K value calculated by. Checked by 

EqPo~mSIpRM 
I 



DATE: K / L / D  SAMPLING TRGMS DATA SHlEET PAGE 3 OF 

Start %me: c/-bz Finish Tmc: /o ! 1 Travcsc Direction: lrf Traverse#: 

I I I 1 I I I 1 I I 1 Time o2 Vel. orifice Gas Meter Reading Stack 
Temp. 

Actual 
CMin.1 (%I Pl-CS. 

(W 

Probe I3OX Imp. XAD Meter Meter 
Temp. Temp. Temp. Temp. Met Outlct 

(“P) . (“P) (“8 rn m (“m 

Prt test leak check Rate (cfm) . i ! d  at I? inches Hg (Vacuum) Lcak Volume Start: 

Leak Volume Start: 
Leak Volume End: f $  

# Post test teak check Rate ( c f m ) d \ ~  at \q inches Hg (Vacuum) 
K mlut cafculated by: 

Leak VoIume End 

Checked by Operator Signature: 

I b BOVAR-CONCOFID Environmerrtal E\poRMs\sIDspRpd 



DATE: c<,/ Lg SAMPLING TRAMS DATA SHEET PAGE 2 O F C  

Vcl. orifice Gas Mctcr Reading Stack Probe BOX Imp. XAD Meter 
Temp. Temp. Temp. Temp. Temp. Ink t 
0 rp> , m  rn rP) 0 

-7 

Ltak Volume End ?’jot 1 ?& Pr t  test leak check Rate (cfm) 10‘0T at /*? inches Hg (vacuum) Leak Volume Start: (3 
Post test leak check Rate (cfrn) at lb-i/inchcs Hg (Vacuum) 

K d u e  calculated by: 
Leak Volume Start: 

Checked by: 

Meter Vac. 
Outlet in Hg 
(“P) 

76 7 0  

Leak Volume End: 

Operator Signature: 



PAGE OF SAMPLING TRAINS DATA SHEET 

Run A: Tw*-k /z ‘36 
Tranm f :  2’ Travcrsc Direction: 1 1  Start Time: I/(’3& Finish Tme: 

Stack 
Temp. 

(“F) 

Meter 
Outlet 

(“F) 

Vac. 

in Hg 
hP. XAD Meter 
Temp. Temp. Infer 

(“P) 0 m 

orifice Gas Meter Reading 
PrCSS. 

Probe 
Temp. 
CQ 

Box 
Temp. 
(“P) 

23 4 ? J 330 
333 

2r3 
2 5-3 
257 
2s-3 

Pt I 
Ta 

2 38 50 

Prc tcst tcak check Rate (cfm) \@3 at 1 7  inches Hg (Vacuum) 

Post test leak check Rate ( c f m ) . ~  at /it.< inches Hg (Vacuum) 

K value aIcuIatd  b~ 

Leak Volume Start: 

Leak Volume Start: 

Checked bF 

Leak Volume End 

/ I  1 
h k  Volume End: 

r 



QA/QC CHECKLIST 

Time per point 
Number of readings per point 

PAGE 1- OF 4 

-c-w 

-+8+ 7 

I/ Client: 

I/ Barnmetric Prcssure Mcasurtd? 
Mercury 

/I Sbd Operator: GJ 

Other 

PROBE NOZZLE 

Nickel plated stainless stcct or 1 I 

Sample Type: a Reference Method: @.A m2@ 
Modifications: 

Bomilicatc or 
Quartz Or 

Other 
Cleaned according to pmtocd 

It II 

d 

I/ 

rrEM COMMENIS: 

PXUeLIMINARY DATA 

Was preliminary vcIocity profile performed? 
Avg. AF -m 

Static positive or negative - 
Avlcragt Tcrnpcraturt -m v 

/ 

n ec . 

Checked 
Temperature 250 k 25°F 

11 Probe marking corrcct? I t / l  H 

d 
L/ 

Stainless Stcel or 
or 

+ 
Clcaned according to protocol d 
Round ? Undamaged? J 

PROBE LLNEFk 

I -  I 

Stable 11 1 



QA/QC CHECKLIST 

T 

Type 'S or cr 
Other 
Properly attached to probc 

Modifications - (no interference with nozzle) W 
i 

PAGE':! OF 4 

' PITOT TUBE/MElXR BOX 

Connected to: 1 
inclincd manometer 
magnchilic gauge , Range: ' Division: 
micromanome tcr 

Pitot lincs cfteckcd for leak 
Pitot prcssurc gauge z c d  

Orifice pressure gauge zeroed 

Metcr box ltvtllcd u t  
Gas Temperature Sensor L . + q  

*/ 
Thermmuple 

TYPG 
Temp. checked against ambient temp 

F'ILTeR HOLDER 

hngc: ~~ 

0 
rJ 

II Boxsilicate $ass II 

. I  

. .  

Teflon 
Borosilimtc @ass 

, I  

I 

I 

Silicone 
Other 
Filter assembly cleaned according to Protocol 

\ r I  
I 

I /  I 

Glass Fibre 

Other I 
. Quartz 

I I 

c/ 
r/ 

Rltcr checked visually for imguiaritics 
Filter centered propcdy 

PiItcr heated 
filter labelled I d  

I d  
Temperature (250 f ?Sop) I /  
CONDENSER/XAD-2 TRAP 

Glass J E  

Themocoupb attached to trap 
XAD-2 Trap covertd with foil at aii times 



PAGE 3- OF 4 

No. of lmpingcrs 
Contents R1 

#2 
#3 

QA/QC CHECKLIST 

PROJECT# 

-cy 

-m 

-cw 

cw 

I I 

1 GLASSWARE? 1 
Cleaned and proofed according to protocol I v l  

#4 
#S 

#6 
Impingcr weights recorded 

Impinges pmpcdy assembled 
Recirculating pump set up propcrly 
Modifications 
Greas~ used on joints 
Silica gel type 

New? 
Used? 

-~ ~- . _ ~ -  
-c-w 

-t+e 

..m 

L/  

\ /  

444 

v 
-*-H 

Performed 
Rate 

All openirtgs of sampling train scaled 
Is nozzle scalcd when probe is in stack with pump off 
Is cart taken to amid maping nipple or stackwall 
E!ffectivt scat around probc when in-stack 
Probe r n d  to travcrse point at right time 
N o d e  and pitot tube kept parallel to stack at all times 
Filters changed during run 
Any particulate lost during filter change 
Sorbent trap kept at ,WF 

Piltet box temperature 250 t: 25°F 
Data forms completed and data recorded properly 
Ice level checked 
Condition of silica gel 

Probe temperature 250 f 2S"F 

, Leak checks at port changes 

Final leak race amptable 
General comments o n  sampling technique 

&fore 
i- After 

, 

c / l  
I r I  

a OQ.5- cfm@ /+ "Hg* 

t/ 

c/ 
I /  - 
d 

X. 
k .  

I/ 

v 
L/ 

-ccI 7.0 c v ,Q\Q cfm@ \Y "% 
-ccI ,QQ> dm@ iT "Hg 
-w * N ~  cfm@ i0 .C "Hg 

-cc, 

I -  1 
Samplc rccavtry performed on-sitt? d 
Sample recovcry performed by cch 

Ucan-up area - General Ehvironmcnt 
3'P /Ti 

-cw 

Brushes: Nylon btisttc 
Other 

Wash Bottlw. G k S  

L/ 

- 



PACE 4-OF 

I 

QA/QC CHECKLIST 

PROJECT # 

~ 

Other 1 
Storage Containers: 

~ 

Bomiticatc glass 

Cap Material 
Polyethylene 

Lcak frcc 
Petri Dishes: borosilicatc 

w 

4 - 6  4 - 4 4  

/ I  
I 

plastic 
Balance Type 
Calibrated or QC checked 
Probe allowed to 0001 sufficiently 
Probe and sample train openings covcrcd 

I .  

dc- -c.cI 
$lM P G P h  

’ (g) M-u=d -Ig) - Ada1 

r /  
I C  

~ 

Tweezers used? 
Condition? 

IW 

~~ 

Silica Gel 
Condition/Colour 
Weighed 

Filter Handling 

II 

Y 

/ Q,u&%IM-  
- 

I -  

Colour of Filter 

Particulate Recovcrcd fmm 

probe/noPle v 
probe fitting 
probe liner J 
front half filter holder I / -  

cr 

1 1 

-- 

Impinges 
Recwtrcd according to protocol \f 
Weighted 
H20/Rccovcry data shcct complctcd 

Reagents 
Solvcnts 
Resin 
Blank Train 

Blanks Collected 
C 

Samples labelled and stored property 
Liquid levels marked 

Samplcs delivered to lab 



EPA METHOD 29 
METALS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 
c TEST# i z l - Q p - 4  DATE: ’h,)c. 2 k l 5 c  

n .Q 
LOCATION: b- 

M L i O c r .  Node  

-- 
I i 

t I 

Initialwr: 42- 

TrainNh: 

k BOVAR-CONCORD Environmental 



SYSTEM CALIBRATION AND DRIFT CALCULATIONS 

CLIENT R I GO+R I GO DATE NOV28/95 
PROJECT NUMBER 5416265 TIME START 14:50 
SAMPLE LOCATION STACK TIME FINISH 1855 

TEST NUMBER T23CEMB 

INSTRUMENT SPAN VALUES 

OXYGEN 
SULPHUR DIOXIDE 
NITROGEN OXIDES 

ITEM CAL.GAS 

0 2  ZERO 
0 2  CAL 

SO2 ZERO 
SO2 SPAN 

NOX ZERO 
NOX SPAN 

CO2 ZERO 
CO2 SPAN 

CO ZERO 
CO SPAN 

THC ZERO 
THC SPAN 

VALUE 

0 
9.91 

0 
149 

0 
302 

0 
7.01 

0 
I00 

0 
20. A 

25 96 CARBON DIOXIDE 20 96 
I000 PPM CARBON MONOXIDE 1000 PPM 
1000 PPM TOTAL HYDROCARBONS IOU PPM 

ANAL 
CAL. 

0.03 
9.96 

“I 
150.5 

3.2 
304 

0.07 
7.14 

I .04 
102 

0.83 
21.3 

INITtAL 
VALUES 

SYSTEM SYSTEM 
CAL. CAL. 

BIAS 
(% SPAN) 

0.03 0.0 
9.94 -0.1 

2.3 0.3 
144 -0.7 

4 0.1 
306 0.2 

0.1 1 0.2 
7. I -0.2 

0.9 -0.0 
I 02 0.0 

0.85 0.0 
22.2 0.9 

FINAL 
VALUES 

SYSTEM 
CAL. 

0.07 
I 0  

1.2 
145 

2.4 
305 

0.1 
7.1 A 

0.02 
102 

0.9 
22.7 

SYSTEM DRIFT 
CAL. (%SPAN) 
01AS 

(% SPAN) 

0.2 0.2 
0.2 0.2 

0.2 -0. I 
-0.6 0.1 

-0. I -0.2 
0.1 -0. +I 

0.2 -0. I 
-0. I 0. I 

-0. I -0.1 
0.0 0.0 

0. I 0.0 
I .4 0.5 

DRIFT CRITERIA 4% SPAN 
BIAS CRITERIA <5% SPAN 

Test 23 CEM B Date: 11/29/95 Page 1 



A I R  T E S T I N G  S E R V I C E S  I N C .  ORGANICS EMISSION REPORT 

C L I E N T  : R I G 0  & R I G 0  
J O B S I T E  : LAYTON UTAH 
REF-No. : 5416265 

RUN T I M E  : 15:17 TO 18:50 

ORGANICS CONCENTRATION 

DATE : 95.11.28 
RUN : T23-OC-B 
LOC. : STACK B 

0.0 u g / D S r d  0.0000 gr/1000 D S c f  

0.0 ug/Ard 0.0000 gr/1000 Acf 

ORGANICS E M I S S I O N  RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1.6054 DSm3 56.688 D S c f  

AVERAGE ISOKINETICITY 1 0 1 . 7  X 

FLUE GAS CHARACTERISTICS 

MOISTURE 17.92 % 

TEMPERATURE 165.0 deg C 329.1 deg F 

FLOW 42644 D S n 3 / h r  25099 D S c f m  

90408 Am3/hr 53213 A c f m  

' VEtOCI TY 17.64 m/s 3473.2 fpm 

GAS A N A L Y S I S  02 9.90 X 
c02 10.20 % 
co 0.00 % 
so2 0.00 % 

MOL. WT. 30.14 g / g m a l e  D.B. 
MOL. WT. 27.97 g / g m o l e  U.B. 

*STANDARD C O N D I T I O N S  : M E T R I C  25 deg C, 101.3 kPa 
: I M P E R I A L  77 deg F, 29.92 in.ttg 



AIR TESTING SERVICES INC. ORGANICS EMISSION REPORT 

CLIENT : RIGO & RIGO 
JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 

STACK DIAMETER 

STACK AREA 

BAROMETRIC PRESSURE 

STATIC PRESSURE 

NOZZLE DIAMETER 

PI TOT COEFFICIENT 

METER CORRECTION FACTOR 

CONDENSATE COLLECTION 

RESIN TRAP CONDENSATE 

CONDENSATIOM IN IMPINGER 1 

CONDENSATION IN IMPINGER 2 

CONDENSATION IN IMPINGER 3 

CONDENSATION IN IMPINGER 4 

SILICA GEL WEIGHT GAIN 

TOTAL MOISTURE GAIN 

ORGANICS COLLECTION 

FILTER ORGANICS 

UASHINGS ORGANICS 

RESIN ORGANICS 

IMPINGER ORGANICS 

TOTAL ORGANICS 

DATE : 95.11.28 
RUN : T23-OC-E  
10C. : STACK 6 

35.4 rn 116.0 f t .  

1.35 rn 53.0 in. 

1.423 m2 15.32 sq.ft. 

85.7 ItPa 25.30 in.Hg 

124.5 Pa -0.50 in.H20 

5.79 mn 0.2280 in. 

0.796 

0.983 

0.9 g 

233.7 g 

4.2 g 

0.6 g 

0.2 9 

18.2 g 

257.8 g 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 



TOTAL SAMPLING TIME 920.0 min. 



A I R  TESTING SERVICES I N C .  ORGANICS EMISSION REPORT 

CLIENT : R I G O  & RIGO 
JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

DATE : 95.11.28 
RUN : T23-OC-B 
LOC. : STACK B 

PT. T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN RES. E X I T  PUMP WALL X 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TMP. TMP. VAC. D I S T .  ISO. 

min. F in.H20 in.HZ0 cu.ft. F F F F F in.Hg in. 

TRAVERSE NO. 1 

1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
9 

10 
10 

0.0 
3.0 
6.0 
9.0 
12.0 
15.0 
18.0 
21 .o 
24.0 
27.0 
30.0 
33.0 
36.0 
39.0 
42.0 
45.0 
48.0 
51 .O 
54.0 
57.0 
60.0 

326 

329 
330 
335 
335 
336 
337 
336 
336 
336 
337 
332 
33 2 
324 
323 
31 2 
31 2 
31 0 
310 

328 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

332 
333 
333 
333 
333 
333 
334 
333 
333 
333 
33 1 
332 
332 

0.500 
0.500 
0.530 
0.530 
0,530 
0.530 
0.530 
0.500 
0.530 
0.530 
0.810 
0.810 
0.800 
0.800 
0.680 
0.680 
0.500 
0.500 
0.450 
0.450 

0.740 
0.740 
0.740 
0.740 
0.800 
0.790 
0.800 
0.800 
0.800 
0.800 
0.770 
0.770 
0.800 

0.75 
0.73 
0.75 
0.75 
0.75 
0.75 
0.75 
0.72 
0.75 
0.75 
1.25 
1.20 
1.20 
1.25 
0.95 
0 -95 
0.75 
0.70 
0.62 
0.62 

1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.25 
1.15 
1.20 
1.25 

12.87 
14.40 
15 -93 
17.50 
19.03 
20.60 
22.15 
23.69 
25.21 
26.n 
28.30 
30.24 
31.57 
33.45 
35 -32 
37.03 
38.79 
40.32 
41.85 
43.31 
44.74 

47.23 
49.07 
50.90 
52 - 74 
54.56 
56.48 
58.39 
60 - 28 
62.18 
64.09 
66.01 
67.86 
69.74 

76 259 262 56 45 
75 258 263 60 43 
77 258 263 54 40 
77 257 262 42 37 
77 258 261 41 37 
77 257 263 40 36 
77 257 262 40 35 
78 259 264 40 35 
78 260 265 40 35 
79 260 265 41 35 
79 258 264 40 35 
79 259 261 41 35 
78 259 26s 45 44 
79 260 266 45 42 
80 260 266 46 40 
81 260 265 45 40 
82 259 266 46 42 
81 259 262 47 43 
81 260 263 46 44 
81 260 263 46 44 

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
10.0 
10.0 
10.0 
11 .o 
11.0 
12.0 
1 1  .o 
10.0 
10.0 
10.0 

81 
82 
82 
82 
82 
81 
81 
81 
81 
81 
80 
80 
80 

258 
258 
259 
258 
259 
262 
262 
262 
263 
264 
262 
263 
263 

270 
262 
26 1 
264 
259 
276 
270 
273 
271 
268 
271 
272 
269 

48 47 10.0 
48 45 10.0 
47 45 10.0 
47 45 10.0 
45 46 11.0 
46 47 11.0 
46 48 11.0 
46 49 11.0 
47 50 11.0 
45 49 11.0 
45 49 11.0 
46 50 11.0 
46 50 11.0 

1.0 104.4 
1.0 104.4 
2.0 104.0 
2.0 701.4 
3.0 104.3 
3.0 103.0 
4.0 102.4 
4.0 103.9 
5.0 103.5 
5.0 101.5 
6.0 104.2 
6.0 71.5 
7.0 101.4 
7.0 100.7 
8.0 99.1 
8.0 101.9 
9.0 102.3 
9.0 102.4 
10.0 102.8 
10.0 100.7 

1.0 102.6 
1.0 102.0 
2.0 102.6 
2.0 101.4 
3.0 102.9 
3.0 103.2 
4.0 101.5 
4.0 102.0 
5.0 102.6 
5.0 103.1 
6.0 101.3 
6.0 103.0 
7.0 102.8 



A I R  T E S T I N G  SERVICES INC. ORGANICS EMISSION REPORT 

C L I E N T  : RIGO & R I G O  
J O B S I T E  : LAYTON UTAH 
REF.No.  : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - -  

STACK VEL. O R I F .  

TEMP. PRES. PRES. 

F in.HZ0 in.H20 
- - - - -  -*"I-- - _ - - - -  
332 0.800 1.25 
332 0.740 1.15 
329 0.650 0.95 
329 0.650 0.93 
329 0.650 0.92 
315 0.500 0.75 
315 0.500 0.72 

METER 

V O t  . 
cu.ft. 

?I A 5  
73.56 
75.41 
77.15 
78.88 
80.60 
82.14 
83.65 

- - - - - -  

DATE : 95.11.28 
RUN : T23-OC-I3 
LOC. : STACK B 

MTR. PROE. OVEN RES. E X I T  PUMP 

TMP. TEMP. TEMP. TMP. TMP. VAC. 

F F F F F in.Hg 

79 262 272 44 49 t2.0 
79 263 267 45 50 12.0 
79 262 272 46 50 10.0 
79 261 270 46 50 10.0 
79 261 271 46 50 10.0 
78 262 269 46 50 9.0 
78 262 270 45 50 9.0 

- - - -  - - - c c  - c 3 - -  - - - -  - - - -  - - - - *  

WALL 
D I S T .  

in. 

7.0 
8.0 
8.0 
9.0 
9.0  

10.0 
10.0 

- - - - -  

% 

ISO. 

103.0 
103.7 
103.3 
103.2 
102.6 
103.9 
101.9 

329 0.650 0.97 79 260 266 46 44 9.6 101.7 



ISOK.",TIC TEST DATA FORM 

Sample we: r/ if A,~:; w, i. s Reference Method: €PvA jL?-L3 Page I of 3- 

Length x Width: - x - - -  
Stack Height (ft): / /  i$ Clvrlnnir mnw 

ample BoxNumber: I Gas Meter Factor: 0 % 7 3 

Equipment Comments: 

STACK GAS COMPOSITION 

.. 



MOISTURE ANALYSIS DATA SHEET 

Measured (g) (M) Achd (g) (A> 
Pre weights 
Post weights 

BALANCE QC CHECK 

< 10% Initiah 

A - x 100 < l o %  
A 

Signature: Date: 



DATE: I\/*/= SAMPLTNG TRAINS DATA SKEET PAGE & OF 5 

orifice 
P W .  
(AH) 

Gas Meter Reading Stack Probe 
Temp. Temp. 

Desired Actual (OF) ("P) 
(ft3) (ft3) 

BOX Imp. XAD Meter Meter Vac. 
Tcmp. 1 Temp. I Temp. I Inlct 1 OutIet I in Hg 

Prc test leak check Rate (cfm)&cl\L at 

Past test leak check Rate (cfm) at inches Hg (vacuum) Leak Volume Start Leak Volume End 

\O *6 5 Lcak Volume End 1 7 83 inches Hg (vacuum) Lcak Volume Start: 

K value calculated by: Checked bF 

~\FORhls\sIDsFRhd 
! 



SAMPLING 'I"§ DATA SHEET PAGE 3 OF 2 

p- I 

Traverse #: f Travenc Direction: Start Time: FihTme: %>lo 

Stack Pmbc Box hP. XAD Meter Meter Vac. 
Temp. Temp. Temp. Temp. Temp. Inlet Outlet in Hg 

orifice Gas Meter Reading 

Actual ("0 rP) 0 ("?I 0 0 ("9 
(ft31 

----- 

LZS 1 - 6 3 %  



DATE: kp&/s SAMPLING M S  DATA SHEET PAGE 3 OF 2 

Pt nmc Vel. Orifice Gas Meter Reading Stack 
0.lin.l PWS. PrcsS. Temp. 

0 2  

( A n  (AK) Desired Actual (“F) 
(ft3> 0 

sB.39 7 3 Y  

Temp. Temp. Temp. Temp. Me;:- I Outlet Meter 1 i:;g 11 Probe 1 Box I Imp. 1 XAD 1 

Prt test leak chcck Rate (cfm) L od at 6 inches Hg (Vacuum) 

Past test lank chcck Rate (cfm) at inches Hg (Vacuum) Lcak Volume Start: 

K value calculated by: 

Leak Volume Start: 4 T**’L 

Checked by: 

L/ 7.2.3J Leak Volume End: 

Leak Volume End 

Operator Signature: 
J 



DATE: k/2&f&T SAMPLING “3 DATA SHEET PAGEL-OF~ 

Prc test leak check Rate (cfm) at inch- Hg (Vanturn) Leak Volume Start: 

Post test teak check Rate (cfm~coo”O at \ S?nches Hg (vacuum) Leak Volume Start: %> ‘ 6  7 
K M~UC calculated by. Checked by 

I 

Leak Volume End: 

Leak Volume End: 65 b; 5 
Opera tor Signature: 



QA/QC CHECKLIST 

ITEM I / [  COMMENTS 
PRELIMINARY DATA 

PAGE 1 OF 4 

~~~ ~ 

Ancroid 
Other 

1 1  
w LUG +c cI 

Was preliminary vcfocity profile performed? 
Avg. AP - //I 

I 

Static positive or ncgativc 
Average Temperatun 
Estimate % H20 
How estimated? 
estimate Gas Composition 
How Estimated? 
Proper nozzle selected? 

t -  
~ 

I 
~ -~ ~ ~~ 

Stainless Steel O f  

Glass or 

K factor 
Number of samptng points per traverse 
Probe markings correct? 

~- 

Quartz 
Button Hook or 
Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

.. 7- ~~ 

-c+-, 
I .* 
'7 
L- 

Number of readings per point cu 

~ ~ 

,,- 
h \ I  

*J rTc,J'vuc, b-?p- Jb 7 Z S - O C &  
I I . /  

PROBE LINER: 

Borosilicate Or d 
Quartz or I 

~~ 

Other I r  

PROBE HEATING sYSI"E!M: 
f c G , ! &  0' f-l-./ 7 Z Z - C : c A  Cleaned according to protocol d <" r; C l L W  

I 

Checked d 
Temperature 2.50 2 25°F cl 
Stable cl 

d 



PAGE 2 OF 4 

I 

m d f  COMMENLS 

I PITOT TUBE/MEXZR BOX 

QA/QC CHECKLIST 

PROJECT # 
- ? :  .-- '?< i3, .-- G \  

Property attached to probe 
(no interference with node) 

Modifications 

v - 
li Type "s" o r 1  w I it 

1 I I 

inclined manomctcr I w4 
magnehilic gaugc Range: Division: 
micromanome tcr Range: 

Pitot lines checked €or leak 1 // 

I I H Connected to: I I 11 

TC fl OR 

brasilicate glass 
Other 

J 

11 - It Pitot pressure gauge zeroed I d 1  

Quartz 
Other 

Rlter checked visually for irregularities 
Fitter centered properly 
Fitter labelled x .  
Temperature (250 ? 25°F) I J  Filter heated J 

CONDENSER/XAD-2 TRAP 

Glass I, I t ,  

Cleaned according to protocol w-- T1FJu-,*4 1 Tk4,- us" J.$V n I - C , c O  
J ' J  

~ c m o c o u p i e  attached to trap / 
XAD-2 Trap cwered with foil at all times 

1 

/ 
* I 

I I It Orifin pressure gauge zeroed I / I  . II 
/'. Meter box levtlled 

Gas Temperature Sensor 
Themocouple 

II Temp. chcckcd against ambient temp ---I1 
~ - 

Bormilicatc glass J, 
Other 



QA/QC CHECKLIST 

r- 
1 4  ;; 
/&3n/ 
C d  
*-7 
5 I- 

No. of Impingcrs - 
Contents #l -m 

#2 * 
x3 -m 

#4 -m 

#5 - 
?icd, -m 

Impingers properly assembled / 

W 
Modifications - 
Grtase used on joints 

- 

I 

Impingct weights recorded L A  

Recirculating pump set up properly 

A 

x- 
Silica gel type -b-t4 

NCW? I 
Used? J G  f 

Prc Test Leak Check 

Performed bl 
0 012 cfm@ 1 3- "Hg- Rate CCI 

All openings of sampling train sealed 

Is care taken to avoid scraping nippk or stackwall 
Effective seat around probe when in-stack 
Probe mwcd to travcrsc point at right time 
Nozzle and pitot tube kept parallcl to stack at all times 

L " 

L--- Is n o d e  staled when probe is in stack with pump off 
* /  
b 

v, 
b' 

'U' 

PAGE 3 OF 4 

Filters changed during run A 
Any particulate lost during filter change 
Sorbent trap kept at 5WF 

Fifter box temperature 250 t 25°F 
Data forms completed and data ncardcd pmpcrly 

Probe temperature 250 -e 25°F 

i( 
Lj 

4 
U' 

d 

Final leak race amptablc -w 

General comments on sampling technique 
Sample rccavlcry performed on-sitc? J' 
Sample recovery performed by - 4 4 4  

Clan+p area - General fivimnrnent 

-cw 

- 
Brushcs: Nylon bristle 

(3c Qasctl cfm@ (5- "Hg 

- 
\( (2 

c f&u- 



QA/QC CHECKLIST 

Probe allawcd to am1 sufficientty 
Probe and sample train opening covered 
Silica Gel 

Candition/Colour 
Weighed 

PAGE 4 OF 4 

t /  

l /  

I 

d 7 0  2, 
* /  

ll Storage Containers: I Borosilicate glass I .  

L L .  I 

Colour of miter 
Fo i 1 Wrapped? 

I (-, I-L.qIS[-. 

I Probe Rinses 

Acetone / J\U/ I 
Other I 

probe/nmlc J' 

probe fitting I 

Particulate Rccovtrcd fmm 

- I I i r  

Polyethyiene I I II 

probe tlnef I /  
w front half filter holder I /  

Impinges 
Rtcovcnd according to protocol 
Weighted I 
H20/Rcmvcry data sheet completed 

Blanks Collected 
Reagents I 
Solvents 
Resin I 

Blank Train / 

Samples labelled and stored pr~perly 

Liquid Icvds marlcd / 

/ 

/ 

, Samples delivered to lab I / I  

1 I It 1 -  , 11 Fdter Handling 

I It Condition? I 1 (>, L L J  ll 



EPS l/RM/2 

RECOVERY DATA FORM 
SEMI-VOLATXLE ORGANIC (SVOC) SAMPLING TRAIN 

XAD Resin L 
Washandbrush3x 
cach with- b t.t 
and acetone. 
Rinse= 3x with 
with gpMt, and 
andacetont. 

Weigh impingem and 

contents of #1, #2 and 
#3 into container. 

recodwts. k p t y  

RiJ&?J&fhaP€s- 
WAllMV- 

Cap ends and 
m p  in foil. 3x with h 

b I 

I Container 'IS3 
Back Half Filter I and Condenser Coil I Container Ts5 

hpinger Contents Bask Half Rime 

m Colour: A. 
seal and Label 

I Train & Proofing Ideatihcation I 

b BOVAR-CONCORD Environmental 



A I R  TESTING SERVICES I N C .  METALS EMISSION REPORT 

CLIENT : RlGU AND R I G 0  

JOBSITE : LAYTON UTAH 

REF.No. : 5416265 

RUN TIME : 1 5 : 1 7  TO 1 8 : 5 0  

METALS CONCENTRATION 

DATE : 9 5 . 1 1 . 2 8  
RUN : T23-MP-B 
LOC. : STACK 3 

(3.0 ug/DSm3 0.0000 gr/1000 DScf 
0.0 ug/Am3 0.0000 gr/1000 Acf 

METALS EMISSION RATE 0.000 mg/s 0.00 gr/hr 

SAMPLE GAS VOLUME 1 . 8 9 5 6  DSm3 66.935 D S c f  

AVERAGE I S O K I N E T I C I T Y  100.1 x 

FLUE GAS CHARACTERISTICS 

MOISTURE 17.69 % 

TEMPERATURE 165.2 deg C 329.4 deg F 

F LGU 44674 DSrn3/hr 26295 D S c f m  
9 4 4 8 5  A d / h r  5 5 6 1 2  Acfm 

VELOC I TY 18.44 m/s 3629.9 fpn 

GAS ANALYSIS 02 9.90 X 
CQ2 10.20 x 
CO 0.00 % 
so2 0.00 % 

MOL. UT. 30.14 g/gmole D.B. 

MOL. WT. 27.99 g/gmote  U.E. 

*STANDARD CONDIT IONS : METRIC 25 deg C, 101.3 k P a  
: IMPERIAL 77 deg F,  29.92 in.Hg 



AIR TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND R I G O  

JOBSITE : LAYTON UTAH 
REF.No. : 5416265 

STACK HEIGHT 35.4 m 

STACK DIAMETER 1.35 m 

STACK AREA 1.423 m2 

BAROMETRIC PRESSURE 85.7 kPa 

STATIC PRESSURE -124.5 Pa 

NOZZLE DIAMETER 6.20 m 

PITOT COEFFICIENT 0.798 

METER CORRECTION FACTOR 1.006 

CONDENSATE COLLECTION 

CONDENSATION IN IMPINGER 1 152.1 g 
CONDENSATION IN IMPINGER 2 102.3 g 
CONDENSATION I N  IMPINGER 3 26.0 g 
CONDENSATION IN IMPINGER 4 4.6 g 
CONDENSATION IN IMPINGER 5 2.4 g 

CONDENSATION IN IMPINGER 6 0.1 g 

SILICA GEL WEIGHT GAIN 12.1 g 

TOTAL MOISTURE GAIN 299.6 g 

METALS COLLECTION 

FILTER METALS 
WASHINGS METALS 

IMPlNGER METALS 

TOTAL METALS 

0.0000 mg 

0.0000 mg 

0.0000 mg 

0.0000 mg 

DATE : 95.11.28 

LOC. : STACK B 

RUN : T23-MP-B 

116.0 ft. 

53.0 in. 

15.32 sq.ft. 

25.30 in.Hg 

-0 .50 fn.H20 

0.2440 in. 

TOTAL SAMPLING TIME 120.0 min. 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CFIENT : RlGU AND R I G 0  
JOBSITE : LAYTON UTAH 
REF.No, : 5416265 

DATE : 95.11.28 
RUN : T23-MP-3 
LOC. : STACK B 

PT. T I M E  STACK VEL. ORIF. METER MTR. PROB. OVEN E X I T  PUMP UALL % 
NO. TEMP. PRES. PRES. VOL. TMP. TEMP. TEMP. TEMP. VAC. DIST.  ISO. 

min. F in.H20 in.H20 cu.ft. F F F F 

TRAVERSE NO. 1 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.Q 
7 39.0 

332 0.nO 1.45 
334 0.780 1.50 
334 0.770 1.50 
334 0.770 1.50 
335 0.810 1.55 
333 0.830 1.55 
335 0.870 1.65 
336 0.840 1.60 
335 0.800 9.55 
335 0.830 1.55 
336 0.850 1.55 
336 0.830 1.55 
335 0.040 1.55 
335 0.850 1.55 

779.58 
781.61 
783 67 
785.75 

709.95 
792.08 
794.24 

798.53 
800.66 
802.80 
804.92 
807. Of 

787. a5 

796.38 

77 235 246 41 
79 235 253 44 

80 238 252 38 
81 238 253 38 
81 238 251 38 
82 237 250 39 
82 237 253 39 
82 237 251 39 
82 238 252 39 
83 238 252 39 

ao 237 251 40 

a3 238 253 40 
83 239 253 40 
84 240 254 40 

8 42.0 335 0.800 1.50 809.20 84 239 254 41 
8 45.0 335 0.780 1.50 817.28 84 239 253 40 
9 48.0 335 0.740 1.40 813.32 84 239 253 40 
9 51.0 335 0.760 1.50 815.35 84 240 254 41 

18 54.0 335 0.700 1.25 817.36 84 240 253 42 
10 57.0 332 0.730 1.30 819.32 84 240 253 42 

60.0 821.31 

TRAVERSE NO. 2 

1 0.0 
1 3.0 
2 6.0 
2 9.0 
3 12.0 
3 15.0 
4 18.0 
4 21.0 
5 24.0 
5 27.0 
6 30.0 
6 33.0 
7 36.0 

310 
310 
31 1 
31 1 
318 
324 
33 1 
333 
332 
332 
33 1 
33 1 
332 

0.550 
0.530 
0.550 
0.550 
0.800 
0 .a00 
0,880 
0 "900 
0.900 
0.900 
0.850 
0.720 
0.600 

0.95 
0.95 
0.97 
0.98 
1.55 
1.55 
1.70 
1.70 
1.70 
1.70 
1.65 
1.35 
1.10 

822.13 
823.86 
825.57 
827.31 
829.08 
831.18 
833 -30 
835.52 
837.75 
839.99 
842.22 
844.42 
846.43 

02 241 255 45 
83 242 254 41 

83 242 257 41 
83 242 246 41 
84 242 255 42 
84 242 255 42 
84 242 255 43 
84 242 256 44 
85 242 256 44 
85 243 256 44 
85 243 259 46 
85 243 258 46 

a3 242 257 41 

3.0 1.0 
3.0 1.0 
3.0 2.0 
3.0 2.0 
3.0 3.0 
3.0 3.0 
3.0 4.0 
3.0 4.0 
3.0 5.0 
3.0 5.0 
3.0 6.0 
3.0 6.0 
3.0 7.0 
3.0 7.0 
3.0 8.0 
3.0 8.0 
3.0 9.0 
3.0 9.0 
3.0 10.0 
3.0 10.0 

2.5 1.0 
2.5 1.0 
2.5 2.0 
2.5 2 . 0  
3 .0  3.0 
3.0 3.0 
3.0 4.0 
3.5 4.0 
3.5 5.0 
3.5 5.0 
3.5 6.0 
3.5 6.0 
3.0 7.0 

99.5 
100.1 
101.7 
102.5 
99.9 
99.9 
99.1 
99.8 

102.7 
99.9 
99.1 
99.4 
99.1 
99.4 
99.1 
98.4 

100.4 
98-1 
99.6 
98.9 

98.0 
98.5 

100.1 
99.0 

100.2 
100.5 
100.0 
100.4 
99.0 

101.2 
100.3 
101.8 

98.4 



A I R  TESTING SERVICES INC. METALS EMISSION REPORT 

CLIENT : RIGO AND RIGO 
JOBSITE : LAYTON UTAH 
REFiNo.  : 5416265 

PT. TIME 
NO. 

min. 

7 39.0 
8 42.0 
8 45.0 
9 48.0 
9 51.0 

10 54.0 
10 57.0 

60.0 

- - -  - - - "  

STACK VEL. O R I F .  

TEMP. PRES. PRES. 
F in.H20 in.H20 

* - - - -  - - - - - -  - - - - - -  
331 0.550 1.00 
331 0.450 0.95 
328 0.450 0.88 
325 0.450 0 .88  
325 0.450 0.85 
320 0.400 0.75 
317 0.420 0.75 

METER 

VOL . 
cu.ft. 

'848.29 
850.00 
851.70 
853.35 
854.99 
856.59 
858.10 
859.63 

- - - - - -  

MTR. 
TMP . 

F 

85 
85 
84 
84 
84 
84 
83 

*I*_ 

DATE : 95.11.28 
RUN : T23-MP-B 

LOC. : STACK B 

PROB. OVEN 
TEMP. TEMP. 

F F  
- - - - -  - - - - -  
243 254 
243 254 
243 254 
243 253 
242 253 
242 257 
242 256 

E X I T  

TEMP. 
F 

- - - -  
45 
45 
45 
45 
45 
46 
45 

PUMP UALt  
VAC. D I S T .  
in.Hg in. 

3.0 7.0 
3 .0  8.0 
2.5 8.0 
2.5 9.0 
2 . 5  9.0 
2.5 10.0 
2.5 10.0 

% 
ISO. 

- - - - -  
97.7 

107.3 
104.1 
103.3 
100.8 
100.5 
99.3 

329 0.707 1.35 a3 240 254 42 3.0 100.1 



1SOKI"ETIC TEST DATA FORM 

Sample Type: MSa IXm/-lcS Reference Method: @4m 29 Page - i I  of .-. 

Client: 4 $ 4  c) City, Province: 7- Project Number: SylblG( Test Number: 
Sample Location: 23 S&LL Date: ?J-.t.I~Z& 
Start Time: KY? Frnish Time: /g-w 
Barometric Press. (in Hg): 2c3 
Stack Diameter @I.): ,<73 Length x Width: Y 

Stack Height (ft): //lq 

Stack Prcss(in H~o):+ or -: c. 0, 

cydoxlic mow: YeS No 

- 
X 
/ 

Sample Box Number: 73 Gas Meter Factor: 1. &v& Calibration Date: xd f  
4 2  Node  Diameter (in.): 1-2y '1' Calibration Date: &> Nozzle ID.: 

Probe I.D.: 71-7 ' Pitot Coefficient: ,399 Calibration Date: <Ar 
. -  

Equipment Comments: 

STACK GAS COMPOSITION 

0, (%): co (FPm): Other: 
'@ co, (%): 

Impinger 1 (€9 Assumed H20 (%): /cd 
hpinger 2 (g) 

hpinger 3 (g) 

Impinger 4 (g) 

h P h W  5 (€9 
Impinger 6 (g) 

Filter I.D. #: 

Net Fdter Wt. (g): 

Net Probe Wash Wt. (g): 

Imp. Residue Wt. (g): 

---&G * 

Total H20 Condensed (g) 

Sampling Comments: 

Control Equipment Operation: ESP 

Process Comments: 

Signature: W G A  / & - -  Date: 9f/( GY 
J 



I '  ' 

MOISTUIZlE ANALYSIS DATA SHEET 

Project #: q-1 b 2 6  5' Client: jz4 L 
Date: 95' I I ' /,f, Test: n - 3 f k F - 6  
Sample Location: 15 Filter I.D.: ?4 
Pre Weights by: J p  Post Weights by: J P  

I 

hpinger Impinger Fmal Wt. Initial Wt. Net 
Contents (g) (€9 Condensate # 

BALANCE QC CHECK 

A - x 100 (10% A 

Comments: 

Date: 



DATE: E /  12 SAMPLING T R A M S  DATA SHEET PAGE 2- U F E  

Tra~crsc8: Trawrsc Direction: /IN 
Time Vel. o2 
(Mi&) (%) ' Press. 

(AP) 

0 
3 d 

t 1 

orifice I Gas Meter Reading Stack I Probe Imp. XAD 

("P) 0 
Temp. Temp. 

m 
I I 

40 I I 

%- 

Meter . Vat. 
Outlet in Hg 

7 7  I3d3 

Pre test leak check Rate (cfm) ,d at I <  inches Hg (Vacuum) 

Post test leak check: Rate (cfm) *a ' at 4 inches Hg (Vacuum) 

K value calculated b~ Checked by Operator Signatus: 

E\FoRhfqmspRM b BOVARCONCOFM mronmentaf 

Leak Volume Start: 

Leak Volume Start: 

Leak Volume End 

Leak Volume End: 

! 



D A T E @ / A &  SAMPLING TRAINS DATA SHEET PAGEL OF 

Prc test leak check Rate (cfm) I 008 at /r‘ inches Hg (vacuum) Leak Volume Start: 

Post test leak check Rate (cfm) mod2 at inches Hg (vacuum) Leek Volume Start: 

K M~UC calculated by: Checked by: 

Leak Volume End: 

Leak Volume End: 

Operator Signaturr: 

W A M X M X R D  Environmental 



PAGE 5 OF SAMPLING TRAMS DATA SHEET 

2( I I @.GD 
’LL1 I 18.90 

Vac. 
in Hg 

rf 

Prc test leak check Rate (cfm) jalz at 1% inches Hg (vacuum) Leak Volume Start: Leak Volume End: 

Post test leak check Rate (cfm) at inchcs Hg (vacuum) Leak Volume Start Leak Volume End: 
K value calculated by. Checked by 

E\FoRMs\sIDsFRM 
? 



SAMPLING TRATNS DATA SHEET PAGE f OF 

I 
T i e  

WJ 

+ 

Vel. Orifice Gas Meter Reading Stack Probe B O X  

(AP) CAW Desired Actual (On (“P) 0 
PrwS. Prrss. Temp. Temp. Temp. 

(ft3> 

I 

Imp. XAD Mctcr 
Temp. Temp. lnlc t 
(“8 0 m 

Prr test leak chcck Rate (&a) *oil at 2% inches Hg (vacuum) Leak VoIurne Start: Leak Volume End 

Post  test leak check Rate (cfm). O r 3  at inches Hg (Vacuum) 

K value calcuIatcd by: 

Leak Volumc Start  

Checked bF Operator Signatu 

Leak Volume End 

b m- Erruironmntal 
i 



QA/QC CHECKLIST 

I I 
I 

PRELIMINARY DATA 
I. .  

Was preliminary velocity profile performed? 
Avg. AP ICw 

t/ 

PAGE f OF 4 

/l/j Static positive or negative -m 

Average Temperature -m 

Ektimatc % H&l -ccI 

Btimate Gas Cornpusition -m 

How Estimated? f -. I 

c 

/(a 
02%- C02(0/0) - CO@pm) - 

How estimated? -cc( 

II 11 Modifications: 

Qua* 
Button Hook or 
Elbow 
Cleaned according to protocol 
Round ? Undamaged? 

II . * 11 

W 

t 

cl 

Borosilicatt or 
Quartz or 
0 ther 
C l a d  according to protocd 

0 
2 

Time p r  point -c+3 

Number of reading per point 
Barometric P m u r c  Mwurcd? 1 

CCI 

Mercury 
Aneroid 
Other 

PROBE NOZZLE: 

r Nickel plated stainless steel or 1 I 

r/' 

Stainless Stctl OC I Glass or 

Checked 
Tcmperaturc w) ?: 25°F 
Stable 

4 
1 



PAGE-2 OF 4 

Type 
Temp. chcckcd against ambient temp 

QA/QC CHECKLIST 

PROJECT# < Ylbzidi 

IL 
I, 

Other 
Properly attached to probe 
(no intcrferencc with nozzle) 
Modifications 
Connected to: 

inclined manomctcr 
magnchilic gaugc . 

c 

II Teflon 
Borasilimte glass 

Other t 

Range: ' Division: 

RLTER TYPE 
Glass Ebrc -- 
Quartz 4 

II micromanometer Rangc: 
Pitat tines checked €or leak L/ 

~ ~ 

I 

I d  

~~~ ~~ 

Other 
Rltcr checked visually for irregularities 
Nltcr centered pmperiy 

pi 1 teet h a  ced 

Temperature (2% f 25°F') 

Filter labelted d 
J 

CONDENSER/XAD-2 TRAP 

Glass 
Cleaned according to protocol 
Thennocouple attached to trap 
XAD-2 Trap covertd with foil at all timcs 

1 

c L 

I -  

I u  Pitot pressure gauge zttocd 
orifice p m u r t  gauge zcroed 

I d 
Gas Tcmperaturc Sensor I /  

Meter box lcvctled 

GASKETMATERIAL II 
li Silicone I d 1  il 

1 It Filter assembly cleaned according to Protocol I , / I  II 



QA/QC CHEClKLIST 

t 1 1 I 

GLASSWARE 

Cleaned and proofed amrding to protocol I wq 
IMPINGES 

No. of Impinges -m 

Contents #I -ccI 

P2 -m 

Y3 -m 

#4 - 
#S - 
#6 - 

Impingcr weights w r d e d  / I  
Impinges propcrfy assembled .,I 
Rccirculating pump set up properly 
Modifications - 
Grease used on joints t/' 
Silica gel type - 

New? I /  

PAGE 3- OF 4 

Pcrforxncd 
Rate 

All openings of sampling train sealed 
Is nOzzie sealed when probt is in stack with pump off 
Is care taken to amid scraping nippte or stackwall 
Effective seal around probe when io-stack 
Probe moved to travcrsc point at right time 
Nozzle and pitot tube kept parallel to stack at all timts 
Filters changed during run 
Any particulate lost during filter change 
Sorbent trap kept at - W F  

Prlter box temperature 220 .C 25°F 
Data forms completed and data xecordcd pmpcriy 
kc level checked 

Probc temperature 250 t 25°F 

-ccI ,@&? cfm@ /(-- "Hg- 
l/ 

v- 
d 
I/*r 
L/" 

% 

A/ 

v t 

After 
Final leak race amphble 
Generat mmments on sampling technique 
Sample recovery performed on-site? 
Sample recovery performed by 

p!9/2 =fm@ 22.  'Hg 
s\> cfm@ \> "Hg 

-m 

-m 

Im 

w 

I 

:>. . 

I 

I 

I 

! 
t 

I 

! 

! 

I 
I 
I 

I 
~ ~~ 

Clm-up area - General Environment 
Bwhcs: Nylon bristle I /  

-m 

Other 
Wash Bottlex G l S  

A- 



QA/QC CHECKLIST 

I rrE.M 
Teflon 
Polyet hyicne 

PAGE 4-OF 

J C o m  

PROJECT # SY b U f  

I -  
~ 

Other 
Storage Containers 

plastic 
Balance Typc 
Calibrated or QC checked 
Probe allowed to coot sufficicntly 
Probc and sample train openings covered 

1 
-cc, L Z d 5 I U  7$#Y*. 

(9) Measured -(I$ - Actual 

&/ 

Twcezcrs uscd? 
Condition? 

I Cotour of niter 
Foil Wrapped? 

Particulate Reowtred from 
pmbe/node 

probe liner 
probe fitting 

I 
41 
+L/ 
d 

Irnpingers 
Recovcrcd according to protocol 

Rain 
Blank Train 

&mpfcs fabelted and stored pmperiy 
Liquid levels marked 
Samuks delivered to lab 

I A  

Weighted 
H20/Rccovcry data sheet camplctcd 

Reagents 
Solvents 

Blanks Collected 

w 

t 

I 



EPA METHOD 29 
MXTAILS / PARTICULATE (MP) SAMPLING TRAIN 

RECOVERY DATA FORM 

LOCATION: & . 
/ 

TEST#: PROJECT NO.: n Impin- 5.6 

RhSCwithlOOmT. 
0.1 N €IN03 

I f 

b BOVAR-CONCORD EnvironmentaI 
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Method 29 (Metals) 
Sampling Train Results 
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Particulates, Acid Gases ,and Metals in Stack Emissions 
for Rigo & Rigo Associates, h c .  

Febru‘uy 16, 1996 

1.0 INTRODUCTION 

Samples derived from recovered Method 5 tr,Zins were submitted to Zenori Environmental Laboratories for the 
determination of metals via Method 29 ,and for particulates via EPA Method 5. In addition recovered trains for the 
sampling of acid gases were submitted for the determination of hydrogen chloride (HCl), hydrogen fluoride (HF) 
and chlorine (C12) emissions via EPA method 26A. 

Following the particulate determination, the submitted M5 train samples were analysed for mercury via cold vapor 
atomic absorption spectroscopy (cvaa), arsenic, antimony and selenium via graphite furnace atomic absorption 
spectroscopy (gftaa), lithium via flame atomic absorption spectroscopy (aas) and the baiance of the metids via 
inductively coupled plasma (icp). The acid gases were trapped in appropriate impinger soiutions at the time of 
sampling as their corresponding ‘anions ‘and analysed by ion chromatography (ic). 

Section 2 of the following report details the ‘analytical methodology, Section 3 discusses the analytical data, Section 
4 outlines QA/QC and Appendix 1 presents the analytical data. 

a n o n  Environmental Laboratories Page 3 



Particulates, Acid Gases and Metals in Stack Emissions 
for Rigo & Rigo Associates, Inc. 

February 16, 1996 

Pru-ticuIate/inulri-Inetals trains were <malysed for particulate via EPA Method 5 and for metals via EPA Method 29. 
Arsenic, Selenium and Antimony were ~ d y s e d  by Graphite Furnace AA (gfm), Lithium via flame atomic 
absorption spectroscopy (as), Mercury via Cold Vapor AA (cvaa) and the balance of metals via Inductively 
Coupled Plasma (icp). It should be noted that EPA Method 29 is validated for a limited number ofinetals, and 
data on other metals (i.e. Barium, Cobalt, Molybdenum, Silicon Tellurium, Tin ,and Vanadium) although included 
in the reported data, should be considered as estimated only. Method 29 digestion includes n complete digestion of 
the quartz filter used to collect the solids ,and therefore the silicon levels reported relate inore to the weight of the 
filter than to the train coIlected materials. Similarly, one should expect a background of those InetAs that are 
associated with the qurartz glass in 'all samples including the field blanks. 

Zenon Environmental Laboratories Page 4 



Pa-ticuhtes, Acid Gases and Metals in Stack Emissions 
for Rigo Kr Rig0 Associates, Inc. 

February 16, 1996 

2.1 SAMPLE PREPARATION 

2.1.1 Particulate Weights: 

The filters ,and particulates were desiccated on ;urival and following desiccation for at least 24 hour were weighed 
to obtain the initial post sampling weigh. The filters/particulates were re-desiccated and, after at least 6 Inore 
hours, re-weighed, This process was repeated until constant weight was obtained (i.e. successive weighgs  within 
0.5 mg), The particulate weight were determined by difference relative to the pre-recorded constant weight of the 
sane  filters prior to sampling. 

The acetone residues are determined with tared be,akers. The acetone rinses are tr,usferred quantitatively into the 
beaker with rinses of acetone. The acetone is removed at ambient temperature over a gentle strearn of nitrogen. 
The be,?kers are then desiccated ‘and a consLant weight is obtained in the sane manner as for the filters. 

Before each t h e  at the balance stc?tion, the balance is checked relative to two certified weights. 

2.1.2 Multi-Metals: 

The samples were digested in strict accordance with EPA method 29. The volumes of the impinger contents/rinses 
as received were measured and recorded prior to ,analysis. These volumes were used for the calculation of the total 
mercury mounts in the appropriate train portion. 

The acetone probe rinse residue, filter and nitric acid probe rinse were combined together, digested with HF digest. 
One tenth of this front haif digestate was removed for mercury digestiodanalysis. 

One tenth of the combined impinger contents ,and rinses from irnphgers 1-3 (HN03/H202) was taken as received 
for mercury digestion and analysis. The bal,mce wits digested and concentrated to approximately 20 inL (and added 
to the bal‘mce (i.e. remaining 90% portion) of the front half digestate. This combined portion which represents 
90% of all train portions for all required metals other th‘m mercury, was diluted to 3 0 0 d  fmal volume for a single 
per train analysis of all metals except, of course, mercury. Final total metals dam have been calculated taking into 
account the 10% mercury portions removed ,md the digestate fmd volume. 

Mercury is analysed from 5 portions of each method 29 train, (i) the front half digestiite (see above), (ii) the 
iinpinger 1-3 contents and rinses, (iii) the impinger 4 contents and rinses, (iv) the irnpinger 5-6 contents and (v) 
the HC1 rinses of impingers 5-6. Each portion is digested as outlined in method 29 prior to analysis via cvm. 

2.1.2 Anions: 

Other than measuring sample volume as received, these irnpinger contents required no preparation prior to 
instrumental analysis. 

Zenon Environmental Laboratories Page 5 



Particulates, Acid Gases and Met& in Stack Emissions 
for Rigo & Rigo Associates, Inc. 

Febru,uy 16,1996 

2.2 INSTRUMENTAL AN-ALYSIS: 

2.2.1 Mercurv 

Mercury was mdysed on a Milton Roy LDC Mercury Monitor by cold vapor atomic absorption. , 

2.2.2 Arsenic, Selenium And Antimony 

Arsenic, Selenium and Antimony were malysed via Graphite Furnace Atomic Absorbance Spectroscopy on a 
Perkin Elmer Model 3030 GFAA. 

2.2.3 Lithium 

Lithiurn was MaJysed on a Varian Spectral AA 400 by atomic absorption spectroscopy. 

2.2.4 Other Metals 

All other metals were analysed direct on a Jobin Yvon sequential Inductively Coupled Plasma. 

2+2.5 Fluoride And Chloride 

Anions were mdysed via Ion Chromatography using Dionex Liquid Chromatography System using detection via 
conductivity. All samples were analysed in duplicate as per EPA method 26A. Also, as per method 26A, the 
instrument calibration was via an average of a multi-point pte- and post-run standard analyses. 
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Particulates, Acid Gases ,and Memls in Smck Emissions 
for Rigo & Rigo Associates, Inc, 

Febru,uy 16, 1996 

3.0 ANALYTICAL RESULTS 

All MS train data are presented in Appendix 1. 

The analytical dam are not corrected €or laboratory method bl'mk. 

In error, a 10% portion for mercury was not withdrawn from the T12 front half &gestate for mercury ,analysis prior 
to adding the digested 90% of the nitric/peroxide irnpinger contents. This impacts the inetals data on T12 in the 
foilowing ways: (i) there is no sample available for separate front half mercury detennination (however, the 
combined front half with the nitric/peroxide portion was andysed as well as the nitricjperoxidt: portion done, ,and 
these gave approximately the scme analytical values for mercury, 120 and 140 ug respectively) and (ii) the non- 
mercury m e ~ I s  data may have a slight low bias since only 90% of the nitric/peroxide portion was added to 100% 
of the front half portion (since most of metals are found in the front half portion of the train the data on this sample 
was calculated ,assuming the combination of 100 % portions each, therefore volatile metals may have a maximum 
10% low bias in the data on this one scmple). 

Zenon Environmental Laboratories Page 7 



Particulates, Acid Gases and Metals in Stack Emissions 
for Rigo & Rigo Associates, Inc. 

Febru,uy 16, 1996 

4.0 0 U A LITY ASS UR A NC E/OU A LITY CONTROL (0 A/Q C) 

A complete QA/QC program is employed by ZENON. The elements of this program 'and a brief discussion 
of each of the elements are presented below: 

Sample Custodv 
Strict chain of custody is maintained for s,mples culalysed in this project. Samples received from the field 
were signed off upon delivery and immediately entered into ZENON's lab information system. Prior to 
extraction, s,mples were stored under refrigeration in a secure area. All technologists working on this 
project have kept accurate records of all actions taken with the samples. ZENON also has a security 
system in place that ensures unauthorized entry into the lab area is irnmediately known and appropriate 
staff and police are contacted. 

Method blanks 
A method blank is an analysis incorporating all aspects of the analysis, excluding the sample. Its value is 
to identify the presence of glassware, reagent or instrumentation induced contamination. In this study, a 
method blank was processed for each batch of samples. The inorganic data generated are not corrected 
for lab blank. 

Standards 
Zenon has a full range of duplicate metals standards from commercial sources. Quantification is via 
standards supplied by Spex while independent check standards are suppIied by Plasma Chem. Check 
standards are run either daily or on a batch basis. Acceptable run criteria is <lo% difference (<15 % for 
hydride elements) between primary and check standards. All project related analyses passed this reference 
criteria. 

Instrument Calibratiori 
AIl instruments except the TCP instruments were calibrated with multipoint concentration range of 
standards prior to sample anaiysis. The ICP system was calibrated relative to a single standard run. 
Instrument linearity was assured by analyzing a serial dilution of standards and the linearity was found to 
be <10 % RSD for all metats analysed. . 

Ouantitation Calculations 
As part of the QA/QC in this project, all calculations were performed by computer. Data fdes will be 
rn,ainta.hed for three months beyond the end of the project. Copies of all data reports and correspondence 
will be ma in t i ed  in the completed project file for six months. 

Data Reports and Verification 
Tr'mscriptions of the metals and IC data to the LIMS data computers were performed by one analyst and 
verified by a second analyst. The calculations were performed on the computer and the calculated data 
were printed directly from the spreadsheets to the final reports. 
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Particulates, Acid Gases and Metals in S t x k  Emissions 
for Riga & Rig0 Associates, Inc. 

February 16, 1996 

APPENDIX 1 

ANALYTICAL RESULTS 
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Analytical Data 



Particulates & Multi-Metals: 

Combine Front Half and HNOJHNOz Impingers 

Metals Except Mercury 

I .  
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ZENON 5555 North Service Road Tel 905 332 8788 

Environmental I3 u r l  in g ton On tar io F a x 9 0 5  332 9169 

Laboratories Canada L7L 5H7 

Certificate of Analysis 

CLIENT INFORMATION 

Attention: John Chandler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rigo & Rigo Associms, Inc. 

Analysis of Stack Emissions 

Address: 1 Berm Commons 
Suite 21 1 
Berea, Ohio 
440 17-2534 

Fax Number: 216-243-2759 
Phone Number: 2 16-243-5544 

LABORATORY INFORM AT1 (.IN 

Contact : Ron McIxod/Yvonne Bond 
Project: AN95 1 192 
Date Received: 9S/11/30 
Date Reported: 95/12/28 

Submission No.: 5K0707,5K078 1,5LOO69 
Sample No.: 05 1699-052938 

Regional 

Laboratories: NOTES: 

0iitario 

' - I  = trot anaiysed '<' = less than Method Detection Linut (MDL) 'NA' = no data mailable 

LOQ can by determitied f o r  aLl analyles by mufiiplyitig the uppropriare M D L  X 3.33 

Solids datu i s  based on dry weight except for  biola analyses. 

Organic arralyses are not corrected for extraction recovery standards except for  isotope 

dilutiori nteihods, (be. C U B  429 PAH, all PCDDIF and DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for t h e  Examination of Water and 
Wastewarer', Seventeenth Edition. Other methods are based o n  the principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodoIogies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

Filters were received tom. 
"NA" = Matrix spiking levels are not high enough above the native levels to accurately determine recoveries. 

Multi-Metals data: Combined Front HaIf and HN0&02 Impinger Contents. 
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10/02/96 Zen on Environmerttnl Laboratories - Certificate of Analysis Page 1 of 2 

Client ID: 
Zenon ID: 

Date Sampled: 
Component 

Final volume measured 

Suspended Particulate 
Acetone Probe Rinse 
Filter Particulates 

Arsenic (gfaa) 
Antimony (gfaa) 
Selenium (gfaa) 
Lithium (aas) 

Aluminum (ICP) 
Barium 
B erylliurn 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mag nesi u m 
Manganese 
h4olybdenu in 
Nickel 
Phosphorus 
Pot ass i u m 
Silver 
Sodium 
Strontium 
Thallium 
Van adi um 
Zinc 
Boron 
Silicon 
Tin 
Tit ani urn 

MDL 

0.1 

0.60 
0.60 
0,6 

0.30 

9 .O 
0.30 
0.30 
0.60 
60 .O 
1.2 
3 .O 
1.5 
3 .O 
6 .O 
15.0 
1.8 
3 .O 
3 .O 
18.0 
300 
3 .O 
30 .O 
0.30 
18.0 
1.5 
1.5 
3 .O 
30.0 
15.0 
6 .O 

Method Blank Spike 
Blank 

300 

0.0 
0.0 

13.3 
11 

<3.3 
< 

15 
0.40 

< 
< 
< 
< 
< 

5 .o 
5.2 
< 
< 
< 
< 
< 
< 
< 
< 

130 
< 
< 

2.8 
3.4 

35 
< 

< 
< 

74 
96 
83 

620 

690 
310 
170 
170 

3400 
350 
340 
340 

4000 
370 

4100 
350 
140 
180 
1700 
3700 
180 

4000 
150 
320 
170 
680 
340 
360 
280 
270 

% Recovery 

88 
100 
100 
93’ 

I00 
93 
100 
100 
100 
110 
100 
100 
100 
110 
120 
110 
85 
110 
100 
111 
110 
120 
92 
95 
100 
100 
100 
96 
83 
81 

Blank Spike 5% Recovery TI -MP 
Duplicate 

70 
89 
81 

610 

700 
320 
160 
160 

3300 
350 
340 
320 
3800 
370 
3900 
340 
130 
170 
1700 
3600 
160 

3800 
170 
320 
170 
660 
340 
330 
25 0 
250 

82 
94 
98 
92 

100 
95 
94 
96 
100 
110 
100 
95 
94 
110 
120 
100 
79 
100 
100 
110 
99 
110 
100 
94 
97 
98 
100 
90 
75 
75 

05 I699 95 
95/11/17 

300 

4.2 
28 

3.8 
83 
22 
1 .o 

210 
210 

28 
390 
4.7 

72 
170 
390 
68 
9.2 
19 
4.7 
52 

3400 

4300 
2.1 

< 

< 

< 

< 
< 

1500 
660 

150000 
290 
8.7 

TI -MP 
051699 95 
95/11/17 
Duplicate 

3 -7 
81 
21 
1.7 

210 
200 

29 
370 
4.5 

69 
190 
420 
67 
10 
18 
3.3 
64 

3300 

4200 
2.2 

< 

< 

< 

< 
< 

1600 
730 

170000 
290 
8.5 

T1 -MP 
051699 95 
9511 1/17 

Matrix Spike 

76 
160 
93 
640 

850 
780 
140 
170 

3300 
290 
290 
360 

4100 
7 60 
3400 
310 
150 
160 

1400 
6900 
32 

8000 
170 
29 0 
150 

2100 
930 

15 0000 
55 0 
290 

T1-MP T1-MP 
05169995 05169995 
95/11/17 95/11/17 

% Recovery h4S Dup 

87 
90 
86 
96 

97 
86 
86 
87 
87 
86 
86 
86 
97 
110 
90 
89 
82 
91 
82 
106 
18 

110 
99 
87 
91 
8% 
72 

NA 
79 
83 

78 
160 
96 
660 

850 
800 
150 
180 

3300 
330 
310 
370 

4300 
770 
3400 
320 
140 
150 

1400 
6600 
36 

7800 
170 
300 
150 

2200 
970 

15 0000 
520 
260 

C1icnt:Rigo Rigo Associates. Inc. Projcct:Davis County RR 



1 O/O2/9 6 Page 2 of 2 

Component 

Client ID: T1-MP T2-MP T3-MI' T4-MI' T5-MP TG-MP T7-MP TS-MP T9-MP 
Zetron ID: 05169995 05170095 05170195 05170295 05170395 05170495 05170595 05170695 05170795 

Date Sampled: 95/11/17 95/11/18 95/11/18 95/11/19 95/11/19 95/11/20 95/11/20 95/11/21 95/11/21 

Final volume measured 

Suspcndcd Particulate 
Acetone Probe Rinse 
Filter Particulates 

Arsenic (gfaa) 
Antimony (gfaa) 
Selenium (gfaa) 
Lithium (aas) 

Aluminum (ICP) 
I3 arium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 
Boron 
Silicon 
Tin 
Titanium 

MDL 

0.1 

0.60 
0.60 
0.6 
0.30 

9 .o 
0.30 
0.30 
0.60 
60 .O 
1.2 
3 .O 
1.5 
3 .O 
6 .O 
15.0 
1.8 
3 .O 
3 .O 
18.0 
300 
3 .O 
30.0 
0.30 
18.0 
1.5 
1.5 
3 .O 
30 .O 
15.0 
6 .O 

Units '3 Recoveiy 

ml 

ug 87 
90 
89 
98 

I 1  

11 

0 ,  

ug 96 
90 
88 
90 
91 
97 
92 
89 
100 
110 
91 
93 
75 
90 
82 
97 
21 
110 
100 
89 
92 
100 
83 
NA 
70 
75 

I t  

11 

t f  

t l  

91 

t 

I1  

II 

1 1  

11 

11 

I t  

11 

I 1  

I 1  

I, 

I 1  

11 

11 

,I 

I 1  

t l  

1,  

4 

!I 

300 300 3 00 300 300 300 300 300 

5.7 6.8 5.6 3.9 7.5 2.3 0 .o 0 .o 
8.4 11.8 2.9 6.7 2.8 2.3 -3.8 -0.40 

88 24 4.5 3.8 <3.3 8.3 <3.3 13.3 
33 29 25 50 22 29 10 16 
7.2 5.2 <3.3 5.5 <3.3 10 6.8 4.7 
0.80 0.80 0.70 1 0.50 < < < 

150 
9 -9 

18 
300 
5.4 

58 
130 
440 
58 
7.2 
12 
7 -5 

3000 

4000 
1.7 

< 

< 

< 

< 

< 
< 

1200 
360 

160000 
29 
< 

140 
9.6 

21 
280 
3.6 

51 
74 
730 
26 
14 
14 
4.5 
34 

3900 

4300 
1.9 

< 

< 

< 

< 
< 

1300 
340 

150000 
42 
< 

130 
8.2 

24 
250 
3.5 

38 
74 

25 0 
30 
4.6 
13 
8.1 

2500 

3300 
1.5 

< 

< 

< 

< 

< 
< 

910 
370 

150000 
27 
< 

140 
11 

26 
270 
3.8 

42 
90 

290 
59 
6.7 
13 
7 -0 
25 

2800 

3700 
1 .s 

< 

< 

< 

< 
< 

1200 
590 

160000 
30 
< 

410 
8.3 

25 
520 
11 

54 
200 
260 
46 
6.8 
16 
11 

1900 

3500 
2.7 

< 

< 

< 

< 

< 
< 

1100 
440 

170000 
39 
7.4 

120 120 
5 .O 4.6 
< < 
14 6 -9 

200 220 
3 .O 3.4 

20 24 
70 420 
130 92 
< 25 

2.8 13 
13 13 
5.6 5.9 

1100 750 

2300 2000 
0.97 0.80 

< < 

< < 

< < 

< < 
< < 

470 330 
610 400 

170000 150000 
16 < 
< < 

130 
6.2 

8.9 
440 
1.8 

29 
75 
220 
33 
2.7 
16 

< 

< 

< 
< 

1400 

3000 
1.3 

< 

< 
< 

450 
260 

150000 
26 
< 

C1ient:Rigo Rigo AssociatesI Inc. Project:Davis County RR 
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Client ID: 
Zenon ID: 

Date Sampled: 
Component MDL Units 

Zenon Environmental Laboratories - Certificate of Analysis 

Method Blank Spike % Recovery Blank Spike 
Blank 

Final volume measured ml 300 

Suspended Particulate 

Filter Particulates 0.0 
Acetone Probe Rinse 0.1 mg 0.0 

t t  

Arsenic (gfaa) 0.60 ug <3.3 74 
Antimony (gfaa) 0.60 'I 11 96 
Selenium (gfaa) 0.6 'I <3.3 83 
Lithium (aas) 0.30 " < 620 

Aluminum (ICP) 
Barium 
Beryllium 
Cadmi u rn 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mang anesc 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 
Boron 
Silicon 
Tin 
Titanium 

9.0 ug 
0.30 " 

0.30 I t  

0.60 " 

60.0 " 

1.2 I t  

3.0 t t  

1 S  It 

3.0 " 

6.0 " 

15.0 'I 

1.8 'I 

3.0 'I 

3.0 " 

18.0 It 

300 It 

3.0 
30.0 'I 

0.30 " 

18.0 " 

1.5 " 

1.5 I t  

3.0 " 

30.0 " 

15.0 " 

6.0 'I 

15 
0.40 
< 
< 
< 
< 
< 

5 .O 
5.2 
< 
< 
< 
< 
< 
< 
< 
< 

130 
< 
< 

2.8 
3.4 

35 
< 

< 
< 

690 
310 
170 
170 

3400 
350 
340 
340 

4000 
370 

4100 
350 
140 
180 
1700 
3700 
180 

4000 
150 
320 
170 
680 
340 
360 
280 
270 

88 
100 
100 
93 

100 
93 
100 
100 
100 
110 
100 
100 
ZOO 
110 
120 
110 
85 
110 
100 
111 
110 
120 
92 
95 
100 
100 
100 
96 
83 
81 

Duplicate 

70 
89 
81 
610 

700 
320 
I60 
160 

3300 
350 
340 
320 

3800 
370 
3900 
340 
130 
170 

1700 
3600 
160 

3800 
170 
320 
170 
660 
340 
330 
25 0 
250 

% Recovery 

82 
94 
98 
92 

100 
95 
94 
96 
100 
110 
100 
95 
94 
110 
120 
100 
79 
100 
100 
107 
99 
110 
100 
94 
97 
98 
100 
90 
75 
75 

T1 0-MP 
0522 19 95 
95/11/22 

300 

3.6 
-1.3 

<3.3 
16 

<3.3 
< 

100 
4.3 

16 
330 
2.1 

26 
350 
140 
< 

5.7 
12 
6.1 

1100 

2700 
1.9 

< 

< 

< 

< 

< 
< 

1000 
670 

170000 
22 
< 

T11 -MP 
052220 95 
9511 1/22 

300 

6.6 
2.6 

<3.3 
16 
3.5 
< 

84 
7.2 

17 
190 
2.9 

28 
65 
150 
16 
3.2 
12 
8.6 

1400 
< 

2300 
0.93 
< 
< 

5 30 
130 

160000 
33 

< 

< 

< 

< 

T12-MP 
052221 95 
9511 1/23 

300 

2.9 
0.80 

<3.3 
8.8 

<3.3 
< 

100 
4.8 

10 
190 
2.3 

20 
60 
170 
19 
3.1 
15 

< 

< 

< 
< 

950 

2200 
1.5 

< 

< 
< 

5 60 
480 

180000 
48 
< 

T13-MP 
052222 95 
95/11/23 

300 

1.4 
-3.9 

4 . 3  
12 
5 .O 
< 

87 
5.2 

14 
190 
7.3 

25 
55 
150 
51 
6.9 
11 
9.8 

1300 

2300 
1.5 

< 

< 

< 

< 

'< 
< 

520 
480 

160000 
26 
< 
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10 /02/96 Zenorz Environnzental Laboratories - CertifZcate of Analysis 

Client ID: 
Zenon ID: 

Date Sctmpled: 
Component MDL Units 

Final volume measured ml 

Suspended Particulate / 
Acetone Probe Rinse 0.1 mg 
Filter Particulates ,I 

Arsenic (gfaa) 0.60 ug 
Antimony (gfaa) 0.60 " 

Selenium (gfaa) 0.6 " 

Lithium (aas) 0.30 ' I  

Aluminum( ICP) 
Barium 
Beryllium 
Cadmium 
Calcium 
Chrom iu rn 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Strontium 
Thallium 
Van adi urn 
Zinc 
Boron 
Silicon 
Tin 
Titanium 

9.0 ug 
0.30 " 

0.30 I'  

0+60 I' 

60.0 'I 

1.2 " 

3.0 " 

1.5 " 

3.0 " 

6.0 I' 

15.0 ' I  

1.8 ' I  

3.0 
3.0 It 

18.0 I'  

300 " 

3.0 I' 

30.0 I' 

0.30 " 

18.0 
1.5 I' 

1.5 I' 

3.0 I' 

30.0 I' 

15.0 I' 

6.0 ' I  

Method Blank Spike % Recovery Blank Spike % Recovery T14-MP 
Blank Duplicate 052926 95 

95/11/24 

300 300 

0 .o 0.3 
0 .o -0.50 

<3.3 66 79 65 78 <3.3 
6.3 83 92 84 93 20 

<3.3 79 97 80 98 <3.3 
< NS N S  NS NS 0.40 

< 
< 
< 
< 
< 
< 
< 

1.5 
9.6 

17 
3.2 

4.3 

< 

< 

< 
< 
< 

140 
< 
< 
< 

1.6 

61 
< 

< 
< 

660 
350 
150 
160 

3300 
320 
340 
320 
4200 
340 
3500 
330 
160 
€80 
1600 
3300 
170 

4200 
170 
340 
150 
600 
300 
380 
320 
320 

97 
110 
92 
96 
99 
96 
100 
96 
110 
100 
94 
97 
95 
100 
97 
100 
100 
120 
100 
I00 
92 
90 
89 
95 
93 
97 

470 
3 60 
160 
150 

3400 
330 
3 30 
330 

3900 
340 
3600 
330 
I60 
170 
1700 
3400 
160 

3400 
170 
330 
160 
640 
320 
410 
320 
310 

100 
110 
96 
92 
100 
97 
100 
98 
98 
100 
97 
98 
95 
100 
100 
102 
98 
99 
1 00 
100 
94 
96 
95 
100 
94 
94 

130 
6.4 

11 
380 
2.4 

24 
97 
190 
56 
5.1 
12 
6.9 

1200 

4300 
2.7 

< 

< 

< 

< 

< 
< 

320 
550 

160000 
31 
< 

T14-MP 
052926 95 
95f 1 1/24 
Duplicate 

<3.3 
19 

<3.3 
1.2 

140 
6.6 

12 
400 
2.7 

25 
97 

210 
57 
5.4 
11 
6.6 

1300 

4400 
2,9 

< 

< 

< 

< 

< 
< 

340 
550 

160000 
29 
< 

T14-MP T 14 - MP 
052926 95 052926 95 
9511 1/24 9511 1/24 

Matrix Spike '% Recovery 

69 82 
91 86 
83 98 
620 92 

820 
370 
160 
170 

3800 
340 
340 
360 

4000 
540 
3700 
340 
170 
180 
1600 
4600 

78 
7800 
180 
3 60 
160 
9 GO 
840 

160000 
350 
340 

100 
110 
98 
93 
I00 
100 
100 
100 
98 
100 
100 
99 
94 
110 
98 
I00 
46 
110 
110 
1 1  0 
99 
95 
86 

NA 
96 
100 

T 14 -h?P 
052926 95 
95/11 J24 
MS Dup 

67 
92 
54 
600 

790 
340 
160 
160 

3600 
330 
350 
3 60 
4200 
540 
3700 
330 
170 
180 
1700 
4 600 

85 
7700 
170 
3 GO 
160 
960 
860 

170000 
3 60 
330 

C1ient:Rigo R i p  Associates. Inc. Projcct:Davis County RR 



1 O/02/9 6 Zerion Environmental Laboratories - Certificate of Analysis Page 2 of 3 

Component 

Client ID: T14-MP T15-MP T16-MP T17-MP T18-MP T19-hP T20-MP T21-MP T22-MP T23-h/lP 
Zenon ID: 052926 95 052927 95 052928 95 052929 95 052930 95 052931 95 052932 95 052933 95 052934 95 052935 95 

Date Sampled: 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/26 95/11/27 95/11/27 95/11/28 9511 1/28 
MDL Units 5% Recovery 

Final volume measured 

Suspended Particulate / 
Acetone Probe Rinse 
Filter Particulates 

Arsenic (gfaa) 
Antimony (gfaa) 
Selenium (gfaa) 
Lithium (aas) 

Aluminum( ICP) 
Barium 
3eryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassi um 
Silver 
Sodium 
Strontium 
Thalli urn 
Vanadiu in 
Zinc 
Boron 
Silicon 
Tin 
Titanium 

0.1 

0.60 
0.60 
0.6 

0.30 

9 .O 
0.30 
0.30 
0.60 
60 .O 
1.2 
3 .O 
1.5 
3 .O 
6 .O 
15 .O 
I .8 
3 .O 
3 .O 
18.0 
300 
3 .O 

30 .O 
0.30 
18.0 
I .5 
1.5 
3 .O 

30.0 
15 .O 
6.0 

79 
87 
99 
90 

98 
100 
97 
92 
97 
99 
zoo 
100 
100 
ZOO 
98 
98 
97 
110 
100 
101 
50 
100 
99 
110 
94 
95 
94 
NA 
99 
98 

300 

5.3 
2,l 

4.7 
15 

5 .O 
23 

25000 
78 

13 
45000 

23 

32 
800 
180 

6000 
40 

11 
91 

1800 

5700 
850 

21 
780 
8600 

93000 
39 

1500 

< 

< 

< 

< 

< 

300 300 300 

1.3 3.8 6.6 
0.70 4.5 -12 

<3.3 <3.3 <3.3 
14 9 -3 8.7 

<3.3 17 <3.3 
0.60 0.47 0.40 

100 
5 .0 

11 
320 
4.2 

17 
110 
170 
64 
9.5 
11 
3.8 

I200 

3 800 
1.8 

< 

< 

< 

< 

< 
< 

380 
480 

180000 
31 
< 

120 
7.6 

190 
330 
2.9 

18 
95 

260 
31 

220 
11 
5.8 

1100 

3100 
1.3 

< 

< 

< 

< 

< 
< 

740 
220 

180000 
26 
< 

140 
6.5 

8.9 
320 
3.6 

24 
81 
150 
54 
6.0 
8.4 
4.3 

1100 

3100 
2.0 

< 

< 

< 

< 

< 
< 

880 
320 

180000 
25 
< 

300 300 3 00 300 300 

3.3 2.2 6.4 8.8 29 
2.2 0.80 4.5 33 -2.1 

<3.3 <3.3 <3.3  <3.3 4.2 
15 12 19 9.5 8 .o 

<3.3 4.2 7 .O 5.8 <3.3 
< 0.37 < < < 

140 
6.2 

11 
400 
4.1 

30 
94 

300 
62 
4.8 
11 

4.3 

1100 
3.7 

2900 
1.6 

< 

< 

< 

< 
< 

7 10 
5 70 

180000 
34 
< 

92 
6 .O 

87 
220 
2.9 

30 
79 
120 
36 
39 
8.4 
3.2 

1100 

2400 
1.2 

< 

< 

< 

< 

< 
< 

380 
400 

100000 
40 
< 

120 
7.6 

130 
230 
I. 10 

41 
280 
160 
55 
17 
27 
40 

1200 

3300 
1.2 

< 

< 

< 

< 

< 
< 

5 30 
550 

140000 
28 
< 

170 
10 

3 60 
330 
53 
4.1 
43 
320 
200 
65 
12 
24 
43 
20 

1500 

3200 
1.9 

< 

< 

c 
< 

7 30 
790 

1800OO 
41 
6.3 

150 
8.4 

24 
300 
92 
3.5 
36 

430 
310 
59 
14 
26 
76 

1200 

3700 
3.1 

< 

< 

< 

< 
< 

310 
750 

160000 
29 
< 

C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



10/02/9 6 

Component 

Page 3 of 3 

t 
C 
C 
- 
\ 

C1ient:Rigo Rigo Associates, Inc. Projcct: Dzvis County RR 

Zenun Environmental Laborutories - Certificate of Analysis 
Reagent Reagent Reagent 

Client ID: Blank 11/18 Blank 11/26 Blank 11/29 
Zenon ID:  052936 95 052937 95 052938 95 

Date Sampled: 95/11/18 95/11/26 95/11/29 
MDL Units 

Final volume measured 

Suspended Particuiate / 
Acetone Probe Rinse 
Filter Particulates 

Arsenic (gfaa) 
Antimony (gfaa) 
Selenium (gfaa) 
Lithium (aas) 

Aluminum( ICP) 
Barium 
Beryllium 
Cadmium 
Calcium 
Chroin ium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
h4olytiilcnum 
Nickel 
Phosphorus 
Potassium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 
Boron 
Silicon 
Tin 
Titanium 

0.1 

0.60 
0.60 
0.6 

0.30 

9 .O 
0.30 
0.30 
0.60 
60.0 
1.2 
3 .O 
1.5 
3 .O 
6 ,O 
15 .O 
1.8 
3 .(I 
3 .O 
18.0 
3 00 
3 .O 

30.0 
0.30 
18.0 
1.5 
1.5 
3 .O 

30 .O 
15.0 
6 .O 

3 00 

1 .o 
-0.10 

<3.3 
<3.3 
<3.3 
22 

29000 
81 
< 
< 

5 1000 
20 
< 

2.3 
680 
18 

5 600 
17 
4.2 
7.8 
51 
390 

4300 
940 

20 
40 

8600 
90000 

1200 

< 

< 

< 

300 

0 .o 
-0.90 

<3.3 
<3.3 
<3.3 
< 

77 
3 .O 
< 
< 

110 
1.5 
< 
< 
35 

27 

9.7 

< 

< 

< 
< 
< 
< 

1400 
0.47 
< 
< 

2.7 
4.5 

190000 
< 
< 

300 

1.4 
-0.80 

<3.3 
<3.3 
c3.3 

' <  

83 
3.4 

1.2 
170 
2.3 

1.6 
77 

36 

8.9 

< 

< 

< 

< 

< 
< 
< 
< 

3100 
2.8 
< 
< 

4.7 
3.2 

160000 
< 
< 



12/28/95 

Batch Code: 
Final volume measured etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Dates 

Batch Code: 
Suspended Particulate - Acetone Probe Rinse etc.051698 

Analysis Date: 
Preparation Date: 

Batch Code: 
Filter Particulates etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Arsenic (gfaa) etc. 

Analysis Date: 
Preparation Date: 

1212ASF1 
05 1698 
05 1699 
05 1700 
05 1701 
05 1702 
05 I703 
05 I. 704 
05 1705 

'051706 
05 1707 

951 1211 2 
95/12/12 

1212GBA I 
05 1698 
05 1699 
05 1700 
05 1701 
05 1702 
05 1703 
051704 
05 1705 
05 1706 
051707 

95/12/12 
95/12/12 

1128MSAl 
051698 
05 1699 
05 I700 
05 1701 
05 1702 
05 1703 
05 1704 
05 1705 
05 1706 
05 1707 
95/12/06 
9511 1/28 

1212ASF1 
051698 
051699 
05 1700 
051701 
05 1702 
05 1703 
051704 
05 1705 
05 1706 
05 1707 

95/12/14 
95/12/12 

W 4 V . V  

Page m5-1 of 3 

Client: Rig0 Rig0 Associates, Inc. Project:Davis County M 



lZ/ZS/95 

natch Code: 
Antimony (gfaa) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Selenium (gfaa) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
AIurninum etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Boron etc. 

Analysis Date: 
Preparation Date: 

ZEL Summnry of Analysis Pre. Dates 

1212ASF1 
05 1698 
05 1699 
05 1700 
051701 
05 1702 
05 1703 
05 1704 
05 1705 
.05 1706 
05 1707 

951 1 21 1 5 
95/12/12 

1212ASF1 
05 1698 
05 1699 
05 1700 
05 1701 
05 1702 
05 1703 
05 1704 
05 1705 
05 1706 
05 I707 

95/12 f 1 3 
9511 2/12 

1212ASFl 
051698 
051699 
051700 
051701 
05 1702 
05 1703 
051704 
05 1705 
05 1706 
05 1707 
9511 2/18 
9511 21 12 

1212ASF1 
051698 
05 1699 
05 1700 
051701 
05 1702 
05 1703 
05 1704 
05 1705 
05 1706 
05 1707 

95/12/18 
9 51 1 2/ 12 

u u u  I /  

Page MS-2 of 3 

Client:Rigo &go Associates, Inc. Project:Davis County RR 



12/28/95 

Batch Code: 
Lithiiirn etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Silicon etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Tin etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Titanium etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre, Dates 

1212ASFl 
05 169s 
05 1699 
05 1700 
051701 
05 1702 
05 1703 
051704 
05 1705 
05 1706 
05 1707 

95/12/ 18 
95 / 121 12 

1212ASFl 
05 1698 
05 1699 
05 1700 
051701 
051702 
051703 
05 1704 
05 1705 
05 1706 
05 1707 

95/12/18 
951 1211 2 

1212ASF1 
05 1698 
05 1699 
05 1700 
051701 
05 1702 
05 1703 
05 1704 
05 1705 
05 1706 
05 1707 

95/12/20 
95/12/12 

1212ASFl 
05 I698 
05 1699 
051400 
051701 
05 1702 
05 1703 
05 1704 
05 1705 
05 1706 
05 1707 

95/12/20 
951 12/12 

Client:Rigo Rig0 Associates, Inc. Project:Davis County RR 



12/28/95 ZEL Summary of Analysis Pre. Dates 

Batch Code: 
Final voluriit: measured etc. 

Analysis Bate: 
Reparation Date: 

121 2AS F1 
0522 18 
052219 
052220 
052221 
052222 

951 1 2/ 1 2 
951 121 12 

Batch Code: 1212GBA1 
Suspended Particulate - Acetone Probe Rinse etc.052218 0522 I8 

052219 
052220 
05222 1 
052222 

95/12/12 
95/ 1 2/ 1 2 

Analysis Date: 
Preparation Date: 

Batch Code: 
Filter Particulates etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Arsenic (gfaa) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Antimony (gfaa) etc. 

Analysis Date: 
Yrepar at ion Date: 

Batch Code: 
Selenium (gfaa) etc. 

Analysis Date: 
Preparation D ate : 

13atch Code: 
Aluminum etc 

1130MSA1 
052218 
052219 
052220 
05222 1 
052222 

95/12/06 
95/11/30 

121 2AS Fl 
052218 
052219 
052220 
052221 
052222 

951 121 14 
95/12/12 

1212ASFI 
05221 8 
052219 
052220 
052221 
052222 
9511 21 15 
9 5/12/12 

1212ASF1 
052218 
052219 
052220 
05222 1 
052222 

95/12/13 
95/12/12 

1212AS F1 
0522 18 

Client:Rigo Rig0 Associates, Inc. Project:Davis County RR 



12/28/95 

Analysis Date: 
Preparation Date: 

Batch Code: 
Boron etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Lithium etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Silicon etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Tin etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Titanium etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Rates 

052219 
052220 
05222 1 
052222 

95/12/18 
951 12/12 

1212ASFX 
05221 8 

'052219 
052220 
05222 1 
052222 

95/12/18 
95/12/12 

1212ASF1 
052218 
052219 
052220 
052221 
052222 

95/12/18 
951 1 211 2 

1212ASFl 
05221 8 
052219 
052220 
05222 I 
052222 

9511 2/18 
95/12/12 

1212ASFl 
05221 8 
052219 
052220 
052221 
052222 

951 1 2/20 
95/12/12 

1212ASFl 
052218 
052219 
052220 
052221 
052222 

95/12/20 
9511 2/12 

Clientt:Rigo Rig0 Associates, Inc. Project:Davis County RR 



12/28/95 

Batch Code: 
Find volume measured etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Dates 

1213hSF1 
052925 
052926 
052927 
052928 
05 2929 
052930 
052931 
052932 
052933 
052934 
052935 
052936 
052937 
052938 

95/12/13 
95/12/13 

Batch Code: 1212GBAI 
Suspended Particulate - Acetone Probe Rinse etc.052925 052925 

052926 
052927 
052928 
052929 
052930 
052931 
052932 
052933 
052934 
052935 
052936 
052937 
052938 

95/12/12 
95/12/12 

Analysis Date: 
Preparation Date: 

Batch Code: 
Filter Particulates etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Arsenic (gfaa) etc. 

1 13 OMS A 1 
052925 
052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 
052934 
052935 
052936 
052937 
052938 

95/12/06 
95/11/30 

1213ASF1 1212ASF1 
052925 052936 

Client:Rigo Rig0 Associates, Inc. ProjectDavis County RR 



12/28/95 

Analysis Date: 
Preparation L) ate : 

Batch Code: 
Antimony (gfaa) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Selenium (gfaa) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Aluminurn etc. 

ZEL Summary of Analysis Pre. Dates 

052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 
052934 
052935 
052937 
052938 

95 / 1 2/ 1 5 951 1 2/ 14 
95/12/13 95/12/12 

1213ASFl 1212ASF1 
052925 052936 
052926 
052927 
052928 
052929 
052930 
05293 I 
052932 
052933 
052934 
052935 
052937 
052938 

95/12/18 95/12/15 
95/12/13 95/12/12 

1213ASFl 1212ASF1 
052925 052936 
052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 
052934 
052935 
052937 
052938 

95/12/18 95/12/13 
95/12/13 95/12/12 

1213ASFl 
052925 
052926 
052927 
052928 
052929 
052930 

Page MS-2 o f  4 

Client:Rigo Rig0 Associates, Inc. Project:Davis County RR 



12/28/95 

Analysis Date: 
Preparation Date: 

Batch Code: 
Ruron etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Lithium etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Silicon etc. 

ZEL Sumnury of Analysis Pre. Dates 

052934 

05293 1 
052932 
052933 
052934 
052935 
052936 
052937 
052938 

95/12/19 
9511 21 13 

1213ASFl 
052925 
052926 
052927 
052928 
052929 
052930 
052931 
052932 
052933 
052934 
052935 
052937 
052938 

95/12/19 
95/12/13 

1213ASFl 
052925 
052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 
052934 
052935 
052937 
052938 

9511 2/19 
9511 211 3 

1213ASFl 
052925 
052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 

1212ASFl 
052936 

95/12/18 
95/12/12 

121 2A S F1 
052936 

95/12/18 
95/12/12 

1212ASFl 
052936 

% J L J 4 J L 4  

Page MS-3 of 4 

Client: %go Rig0 Associates, Inc. Project:Davis County RR 



12/23/95 

An alysis D atc: 
Preparation Date: 

Batch Code: 
Tin etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Titanium etc. 

Analysis Date: 
Reparation Date: 

ZEL Summary of Analysis Pre. Dates 

052935 
052937 
052938 
95/12/19 95/12/18 
95/12/13 95/12/12 

1213ASFl 1212ASFf 
052925 052936 
052926 
052927 
052928 
052929 
052930 
052931 
0.52932 
052933 
052934 
052935 
052937 
052938 

95/12/21 95/12/20 
95/12/13 95/12/12 

1213ASF1 1212ASF1 
052925 052936 
052926 
052927 
052928 
052929 
052930 
05293 1 
052932 
052933 
052934 
052935 
052937 
052938 

95/12/21 95/12/20 
95/12/13 95/12/12 

‘U v4J L V  

Page MS-4 o f  4 

ClienkRigo Rig0 Associates, Inc. Project:Davis County RR 



Multi-Metals 

Mercury Data 



ZENON 5555 North Servtcc Road re1 905 332 8788 

Environmental Fax 905 332 9169 

Laboratories Canada L7L 5H7 

Bur I In g l o  r i  0 n t ar I o 

Certificate of Analysis 

Regronal 

1 a b o fa t 0 f ie s I 

Br,rrsh Colurnbra 

Ontario 

13i:ebec 

CLIENT INFORMATION 

Attention: John Ch;mdler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rigo 8r Rigo Associates. Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Coinrnons 
Suite 21 1 
Berea, Ohio 
44017-2S34 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

Contact: Ron McLeod/Y vo~ule Bond 
Project : AN% 1 192 
Date Received: 95/11/27 
Date Reported: 95/12/20 

Submission No.: KO707 
Sample No,: 05 1708-05 1754 

NOTES : "-' = iiui nnalysed '<' = l ess  h u t  Method Detectiott Lirnil (MDL) 'NA' = I IO data nvuilable 

LOQ can by determined f o r  ail attaiyies by rnuliiplying Ihe appropriate hlDL X 3.33 

Solids dah i s  based ott dry weigltf except for  biota analyses. 

Organic analyses are not corrected f o r  extraction recovery standards except for isolope 

dilution meihods, (i.e. CARD 429 PAH,  all PCDDIF aid DBDIDBF anulyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on  the principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to t h e  acmal cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will. be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

"NA" = Not available, sample spiking too low relative to native mercury concentrations 
to determine spike recovery values accurately. 

Page 1 



Zen on Envirorimentul Luborutories - CertiJi'ca f e  of Analysis Page 1 o f 7  

Method Blank Tl-hllP TI-MP T1-MP TI-MP 
Client ID: B.H. Blank Blank B.H. B.H. B.H.  B.H. 
Zett on ID: 05 17 18 95 Spike #1 % Recoverics Spike #2 % Recoveries 05 17 19 95 05 17 19 95 05 17 19 95 0 5  I7 19 95 

Date Sampled: 95/11/17 95/11/17 9511 1/17 95/11/17 95JI 1/17 
Component MDL Units Duplicate h4. Spike h4S % Rcc. 

Final volume mcasurcd rnl 
Impinger volume measured 100 660 I t  

Mercury 0.010 ug < 0.11 110 0.11 110 230 240 400 99 

C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



12/20/95 Zenon Environmental Laboratories - Carfiflcate of Analysis Page 2 of 7 

T1 -MP TI -MP T2-MP T3-MP T4-MP TS-MP T6MP T7-MP TS-MP T9-MP 
Client ID: B .H. B .H. B .H. B .H. B .H. B.H. B .H. 3 .H. B.H. B.H. 
Zerton ID: 05171995 05171995 05172095 05172195 05172295 05172395 05172495 05172595 05172695 05172795 

Date Sampled: 95/11/17 95/11/17 95/11/18 95/11/18 95/11/19 95/11/19 95/11/20 95/11/20 9511 1/21 95/11/21 
Component MDL Units MSDup MSD%Rec.  

Final volume measured ml 
Impinger volume measured 730 680 670 650 660 710 680 600 t l  

Mercury 0.010 ug 400 99 130 340 70 45 220 100 15 26 

ClientRiga Rigo Associates, Inc. Pi-ojcct:Lla\ris County RR 



12/20/95 Zenon Enviromientul Labomtories - Certificate of Analysis Page 3 of 7 

T1 -MP 
Clieilt ID: Imp.4 
Zenon ID: 051728 95 

Date Sampled: 95/11 /17 
Component MDL Units 

Final volume measured ml 
Impinger volume measured 130 I 1  

Mercury 0.010 ug 3.1 

T1-MP T1-hllP T1 -MP Tl-MP T1 -hlP T2-MP T3-MP T4-MP T5-MP 
Irnp.4 Imp.4 Imp.4 Imp4 Imp.4 Imp.4 lmp.4 Im p.4 Imp4  

051728 95 051728 95 051728 95 051728 95 051728 95 051729 95 051730 95 051731 95 051732 95 
95/11/17 95/11/17 95/11/17 95/11/17 95/11/17 95/11/18 95/11/18 95/11/19 95/11/19 
Duplicate M. Spike MS 470 Rec. MS Dup MSD % Rec. 

110 150 120 130 

3 .O 3.8 NA 3.5 NA 1.5 2.9 1.9 5 .O 

e 
c c 
nr 

C1ient:Rigo Rigo Associates. Inc. Ptnjcct:Dn\~is County RR 



I2/20/95 Zenon Environrnentul Loboratories - CertiJZcate of Analysis 

TG-MP "7-MP T8-MP 
Client ID: I m p 4  Irnp.4 Imp.4 
Zenon ID: 05173395 05173495 05173595 

Date Sampled: 95/11/20 95/11/20 95/11/21 
Component MDL Units 

Final volume measured m l  
Impinger volume measured 130 110 130 I, 

Mercuiy 0.010 ug 0.59 2.2 0.19 

, 

T9-MP TI-MP T1-MP 
Imp.4 Imp.5&6 Imp.586 

051736 95 051737 95 051737 95 
95/11/21 9511 1/17 95/11/17 

Duplicate 

100 470 

1 . l  4.6 5 .O 

T1 -MP 
Irnp.58~6 

051737 95 
95/11/17 
M. Spike 

5.9 

T1 -hIP 
Imp.5&6 

OS 1737 95 
9511 111 7 

hllS LTC Rec. 

NA 

Page 4 of 7 

T1 -MI' 
Irnp.S&6 

9511 1/17 
hilS Dup 

05173795 ' 

5.7 

C1icnt:Rigo R i p  Associatcs. Inc. 



12/20/95 Zeiion Envirorzitiental Laboratories - Certificate of Analysis Page 5 of 7 

T1 -MP T2-MP T3-MP T4-MP T5-MP T6-MP T7-MP T8-h.IP T9-MI' TI-MI' 
Client ID: Imp.58~6 Irnp.58~6 Imp.5&4 Irnp.58~6 Imp.5&6 Imp.5&6 Imp.5&6 Imp.5&6 Imp5&6 HCl 
Zenon ID: 051737 95 051738 95 051739 95 051740 95 051741 95 051742 95 051743 95 051744 95 051745 95 051746 95 

Date Sampled: 95/11/17 95/11/18 95/11/18 95/11/19 95/11/19 95/11/20 95/2 1/20 95/11/21 95/11/21 95/11/17 
Component MDL Units MSD % Rec. 

Final volume measured ml 
*I  Impinger v o h m c  rneasurcd 420 410 410 420 430 420 420 410 220 

Mercury 0.010 ug NA 4.0 17 19 15 3 .O 6.7 15 9.9 <0.022 

e 
C 
c 
t 

C1ient:Rigo R i p  Associatcs. Inc. Pmjcct:Davis County RR 



12/20/95 Zenon Ertvironmental Laboratories = Certificate of Analysis Page 6 of 7 

Tl-MP T1-MP T1-MP T1 -MP T1 -MP T2-MP T3-MP T4-MP T5-MP T6-MP 
Client ID: HC1 HC1 HCI HC1 HCI HC1 HCl HCl HC1 HC1 
Zenoir ID: 051746 95 051746 95 051746 95 051746 95 051746 95 051747 95 051748 95 051749 95 051750 95 '051751 95 

Date Sampled: 95/11/17 95/11/17 95/11/17 95/11/17 95/11/17 95/11/18 95/11/18 95/11/19 95/11/19 9511 1/20 
Component MDL Units Duplicate M. Spike MS 5% Rec, MS Dup MSD % Rec. 

Final volume measured in I 
Impinger volume measured 230 260 240 240 240 I 1  

Mercury 0.010 ug <a022 0.27 I10 0.28 120 <0.023 0.034 0.024 ~0 .024  ~ 0 . 0 2 4  

C1ient:Rigo Kigo Associnrcs. Tnc. I"~.ojcct:Dnvis County R R  



Zenon Environmental Laboratories - Certificate of Analysis 

T7-hP T8-MP T9-MP 
Client ID: HCI HCI HCI 
Zenon ID: 05175295 05175395 05175495 

Date Sampled: 95/11/20 95/11/21 95/11/21 
Con] ponen t MDL Units 

Final volume rneasured ml 
I Impinger volume measurcd 230 240 210 

Mercury 0.010 ug <0.022 <0.024 4.021 

Page 7 of 7 

C1ient:Rigo Rig0 Associates, Inc. Project:Dajris County RR 



12/20ps 

Batch Code: 
Final volume rneasured etc. 

Analysis Date: 
Preparation Date: 

ZEL, Summary ofAnaZysis Pre. Dates 

1213ASA 1 
05 17013 
05 1709 
OS1710 
051711 
051712 
051713 
05 17 14 
051715 
051716 
051717 

951 121 1 3 
9 S/ 1211 3 

Batch Code: 1128ASAl 
lmpinger volume measured etc. 051718 

051719 
05 1720 
OS 1721 
05 1722 
05 1723 
05 1724 
05 1725 
05 1726 
05 1727 
05 1728 
05 1729 
05 1730 
05 173 1 
0S 1732 

05 1734 
05 1735 
OS 1736 
05 1737 

05 1739 
05 1740 
051741 
05 1742 
05 1743 
05 1744 
05 1745 
05 1746 
05 1747 
0s 1748 
05 1749 
05 1750 
05 175 1 

05 i733 

05 1738 

Client:Rigo Rig0 Associates, Inc. ProjeccDavis County RR 



12/20/95 

Analysis Date: 
Preparation Date: 

Batch Code: 
Mercury etc. 

Analysis Date: 
Prepamtion Date: 

Batch Code: 
Mercury etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre, Dates 

OS 1752 
05 1753 
OS 1754 

95/11/28 
95/11/28 

1213ASA1 
05 1708 
OS 1709 
05 1710 
O51711 
OS 17 12 
051713 
05 17 14 
051715 
051716 
OS 17 17 
951 121 1 3 
95/ 121 13 

1130ASA1 
051718 
051719 
05 1720 
05 172 1 
05 1722 
05 1723 
05 1724 
OS 1725 
05 1726 

9511 1/30 
9511 1/30 

os 1727 

1130ASA2 
05 1728 
05 1729 
05 1730 
05 173 1 
05 1732 
05 1733 
05 1734 
05 1735 
05 1736 

9511 1/30 
9511 1/30 

f130ASA3 
05 1737 
051738 
05 1739 
05 1740 
OS 174 1 
05 1742 
05 1743 
OS 1744 
05 1745 

95/12/0 1 
9511 1/30 

1130ASA4 
05 1746 
05 1747 
05 I748 
05 1749 
05 1750 
05 175 1 
05 1752 
05 1753 
05 1754 

9511 1/30 
9511 1/30 

C1ient:Rigo ]Rig0 Associates, Inc, Project: Davis County RR 



ZENON 5555 North Service Road Tel 905 332 8788 

Environmental Bu r ~ I 11 g ton On tar i o Fax 905 332 9 169 

Laboratories C ; w d a  L7L SH7 

Certificate u f Analysis 

Regiona i 

Laboratories. 

8rii!sh Columbia 

On!arro 

0 I:$D e c 

CI,IENT INFORMATION 

Attention: John Ch,mdIer 
Ciient Name: 
Project: Davis County RR 
Project Desc: 

Rigo 8r Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: I Berea Commons 
Suite 22 1 
Berm, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORM A T I (  IN 

Contact: Ron McLeod/Yvonnt: Bond 
Project: AN95 1192 
Date Received: 95/I 1/29 
Date Reported: 95/12/21 

Submission No.: 5KO78 1 
Sample No.: 052223 -052244 

NOTES: '-' = riol artalysed '4 = less rhan Merhod Delscrion Limit (MDL) 'NA ' = no ahh available 

LOQ can by determined for all analytes by mulriplying rhe appropriale MDL X 3.33 

Solids data is based on dry weigh1 except for biota analyses. 

Orgarlic airalyses are trot corrected for  exlrucfion recovery standards excepl for isotope 

dilriliori nieihods, (i.e. CAKB 429 PAH, all PCDDIF arid DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MlSA or EPA methodologies. 

MI work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will b e  retained at 

Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

"*" = This value is small relative to t h e  KNO~/HZO~ mercury levels as found in sample 052231 95. 
In error, a separate portion of this front haif T12 sample was not removed for mercury analysis 
before combining with the HNO?/H202 portion. Analysis for mercury of the combined front half with the 
digested WNO3/H202 portion provided essentially the same value (120 ug) as the analysis o f  the back half 
portion alone (140 ug). 

Page I 



12/29/95 2 moil Eiivironmentul Labora&ories - Certificate OJ Arzalysis Page 1 of 2 

Method Blank TIO-MP T10-MP T10-MP T10-MP 
Client ID: F.H. F.H. F.H. F.H. F.H. 
Zeitori ID: 052223 95 Blank Blank 05222495 05222495 05222495 05222495 

Date Sampled: 95/11/23 Spike #1 5% Recoveries Spike #2 % Recoveries 95/11/22 95/11/22 95/11/22 95/11/22 
Corn ponen t MDL Units Duplicate M. Spike MS '4% Rec. 

Final voluinc measured mI 30 30 
Impinger volume measured I t  

Mercury 0.030 I' < 0.33 110 0.35 120 1.7 1.5 3.5 110 

e 
C 
C 
c2 
\ 

CIient:Rigo Rigo Associates, Inc. Projcct:Davis County RR 



12/29/95 Zenorz Ewirorzrnentcd Laboratories - Certificate of Analysis 

T10-MP T10-MP TI 1-MP T12-MP T13-MP 
Clieitf ID: F.H. F.H. F.B. F.H. F.H. 
Zeizorz ID: 052224 95 052224 95 052225 95 052226 95 052227 95 

Date Sampled: 95/11/22 95/11/22 95/11/22 9/11/23 45/11/23 
Cornponen t MDL Units MSDup MSD%Rec. 

Final volume measured rnl 
Impinger volume measured I 1  

Mercury 0.030 '' 3.3 93 

30 30 

0.71 small* 

Page 2 of 2 

30 

0.80 

c 
C 
C 
CJ 
a 

C1ient:Rigo Rigo Associates, Jnc. Prqjcct:Davis County RR 



I 212 1 /95 ZEL Summary of Alzalysis Pre. Dates 

Batcfi Code: 12'12A S FI 
Finn1 volume measured etc. 052223 

052224 
os2225 
052226 
052227 

951 1 2/ 1 2 
951 1 2/ 1 2 

Analysis Date: 
Preparation Date: 

Batch Code: 1 130MJ B 1 

OS2229 
052230 
05223 1 
052232 
052233 
052234 
052235 
052236 
052237 
052238 
052239 
052240 
05224 1 
052242 
052243 
052244 

95/11/30 
95/11/30 

hnpinger voiurne ~neasured etc. 052228 

Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
Mercury etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Mercury etc. 

1213ASAl 1213ASA2 
OS2223 052224 

052225 
052226 
052227 

95/12/13 95/12/13 
95/12/13 95/12/13 

1207ASA1 1207ASA2 
052228 052239 
052229 052240 
052230 052241 
05223 1 052242 
052232 052243 
052233 052244 

Client:Rigo Rig0 Associates, hc.  Project:Davis County RR 



12/2 1 /95 

Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
h d y s i s  Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: 

Batch Code: 
Analysis Date: 
Preparation Date: .. 

Batch Code: 
Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Dates 

052234 
052235 
052236 
052237 
05223 8 

9S/ 1 2/07 9S/ 12/07 
9S/ 12/07 95/ 12/07 

C1ient:Rigo Rig0 Associates, hc. Project:Davis County RR 



80041 
Z E N O N  

E nvi ronmen t a  t 

Laboratories 

5555 North Serv ice Road Tel 905 332 8788 

B v r 1 1  rig (on 0 n ta r io Fax9053329169  

Canada  1 7 C  5H7 

Certificate of Analysis 

CLIENT INFORMA'HON 

Attention: John Ch;Lndler 
Client Name: 
Project: Davis County RR 
Project Dew: 

Rigo & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 2 16-2432759 
Phone Number: 216-243-5544 

LABORATORY INFORMATION 

Contact: Ron McLeod/Y vonne Bond 
Project: AN95 1 192 
Date Received: 95/11/30 
Date Reported: 9S/12/2 I 

Submission No.: 5L0069 
Sample No.: 052939452952 

NOTES : I-' = not niiafysed ' < I  = &ss than Method Defectian Limit (MDL) 'NA' = no d a h  ovaihble 

LOQ can by delerm'ned for all ariaiytes by multiplying the uppropriare M D L  X 3.33 

Solids data is based on dry weight except f o r  bioiu a d y S E S .  

Organic analyses are not corrected fur exiraction recovery slandurds except for isofope 

rliirition m e h d s ,  (i.e. CAR3 429 PAH, ail PCDDIF a d  DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Fklition. Other methods are based on the principles of MISA or EPA methodologies. 

All work recarded herein has been done in accordance with normal professional standards using accepted testins 
methodologies, quality assurance and quality control procedures except where atherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
perrinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

Page 1 



i. 212 1/95 Zenon Environmental Laboratories I CertiBcate of Analysis Page 1 of 3 

Method Blank T14-MP T14-MY T14-MP T14-MP 
Client ID: F.H. Blank % Recoveries Blank % Recoveries F.H. F.H. F.H. F.H. 
Zeiton ID: 052933 95 Spike #1 Spike #2 052940 95 052940 95 052940 95 052940'95 

Date Sampled: 95/11 /24 95/11/24 95/11/24 95/11/24 95/11/24 
Comprm en t MDL Units Duplicate M. Spike MS 5% Rec. 

Final volume measured ml 30 30 

Mercury 0.030 ug < 0.33 110 0.3 1 100 0.23 0.22 2.2 110 

C1ient:Rigo Rigo Associaics. Inc. Prii-jcci:Davis County RR h-> 



12/2 1/95 Zenoe Enviromrzenlal Luborafsries - Certificate of Analysis Page 2 of 3 

T14-MP T14-MP T15-MP T16-MP T17-MP T18-MP T19-hdP T20-MP T21-MP 
Client ID: F.H. F.H. F.H. F.H. F.H. F.H. F.H. F.H. F.H. 
Zeiioii ID: 05294095 05294095 05294195 05294295 05294395 05294495 052945 95 05294695 05294795 

Date Sanipled: 95/11/24 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/26 9511 1/27 95/11/27 
Component MDL Units MS Dup MSD%Rec.  

Final volume measured ml 30 30 30 30 30 30 30 

Mercury 0.030 ug 2.2 110 0.18 0.075 0.067 0.28 6.9 0.48 < 

C1ient:Rigo Rigo Associates, Inc. Proj!jeci:Davis County R R  



1212 f /95 ZEL Summary of Analysis Pre. Dates 

Batch Code: 1213ASA2 
Final voluine inemmxl etc. 052939 

052940 
05294 1 
052942 
052943 
052944 
052945 
052946 
052947 
052948 
052949 
052950 
05295 1 
052952 

95/12/13 
95/12/13 

Analysis Date: 
Preparation Date: 

Batch Code: 
Mercury etc. 

Analysis Date: 
Preparation Date: 

1213ASA2 1214ASAl 
052939 052940 
0529SO 05294 1 

052942 
052943 
052944 
052945 
052946 
052947 
052948 
052949 
05295 1 
052952 

95 /12/13 9511 2/ 15 
9511 2/13 951 121 14 

ouoy-3ai 
Page MS-1 of 1 

C1ient:Rigo Rig0 Associates, hc .  Project9wis County RR 
I 



12/2 1/65 Zen 012 E nvironmmtal Laboratories - Certificate of Analysis 

T22-MP T23-MP R.Blmk R.BImk R.Blmk 
Client ID: F,H. F.H. 11/18 F.H. 11/26 F.H. 3 1/29 F.H. 
Zerion ID: 05294895 05294995 05295095 05295195 05295295 

Date Sampled: 95/11/28 95/11/28 95/11/18 95/11/26 95/11/29 
Corn p on en t MDL Units 

Final volume measured ml 30 30 30 30 30 

Mercury 0.030 ug < 0.17 0.050 < < 

Page 3 O f 3  

c 
c 
t 
-b 
-P Client:Rigo Rig0 .4ssociaics. Inc. Pro.ject:Davis County RR 



ZENON 5555 North Service Road  Tel 905 332 87118 

Environmental Bur  I I ng ton 0 : i t  ar io Fax 905 332 9 169 

L. ab  o ra t  o r i es Canada L7L 5H7 

Certificate u f Analysis 

Regional 

Laboratories. 

British Columbia 

Oniar/o 

3iie bee 

CLIENT INFORM ATI[ IN 

Attention: John Chmller 
Client Name: 
Project: Davis County RR 
Project Desc: 

R i p  & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Plione Number: 216-243-5544 

LABORATORY INFORhlAI'ION 

c 0 n tac t : 

Date Received: 95/11/30 
Date Reported: 95/12/21 

Ron McLeod/Y voiint: Borld 
Project: AN9S 1 192 

Submission No.: 510069 
Sample No.: 05295 3-05 3 002 

N CITES: '-' = ttol arialysed 'd = less titoit Method Detecriott Litiiil (MDL) 'NA' = tio ddu  availuble 

LOQ caii by determined for all arialytes by mulliplyitrg h e  appropriate M D L  X 3.33 

Solids dato is based 011 dry weigh1 excepl for biola analyses. 

Orguttic analyses ure not corrected for exiruction recovery standards excepl fbr isorope 

dilirtiorr methods, (i.e. CAKB 429 P.411, all PCDDIF aird DBDiUBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Exarninarion of Water and  

Wastewater', Seventeenth Edition. Other methods are based o n  the principles of MlSA or EPA rnrthodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing cornpany in writing. Any and ail use of these test results shall be limited to the actual cost uf the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 

Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS : 

"NA" - - Sanple not received from client, no analyses performed 

I 

Page 1 



12/2 1/95 Zetiori Eriviroimieritul Luborutories - Certificate of Analysis Page 1 o f 9  

Method Blank T14-MP T14-h4P T14-MP T14-MP 
Client ID: B.H. Blank Blank B.W. B.H. B.H.  B.H. 
Zenon ID: 052953 95 Spike #1 % Kecovcries Spike #2 C7c Recoveries 052954 95 052954 95 052954 95 052954 95 

Date Sampled: 95/11/24 95/11/24 95/11/24 9511 1/24 95/11/24 
Corn p one n t MDL Units Duplicate h4. Spike A4S % Rec. 

Impingcr volume measured ml  100 

Mercury 0.010 ug < 0.1 1 110 

850 

0.11 110 10 I0 15 120 

C1ient:Rigo Rigo Associates. Inc. Projcct: Davis County RR 



12/21/95 Zsnon Environmental Lnborotories - Certificate of Analysis Page 2 of 9 

T14-MP T14-MP Tl5-MP T16-MP T17-MP T18-MP T19-MP TZO-MP T21-AW T22-MP 
Client ID: B.H. B .H. B.H. B.H. B.H. B.H. B.H. R . H .  B.H. B .H. 
2 en on ID: 05295495 05295495 052955 95 05295695 05295795 05295895 05295995 05296095 052961 95 05296295 

Date Sampled: 95/11/24 95/I 1/24 95/11/24 95/11/25 95/11/25 95/11/26 45/11/26 95/11/27 95/11/27 9511 1/28 
Component MDL Units MSDup MSD%Rec. 

Impingcr volume measured rn 1 770 750 69 0 630 610 700 670 800 

Mercuiy 0.010 ug 14 91 10 12 22 120 250 11 4.5 I .7 

C1ient:Rigo Rigo Associates! Inc. Project:Davis County RR 



12/2 1/95 Zenori Environmental Laboratories - Certificate of Analysis Page 3 of 9 

T23-MP RBlank R.Blank R.Blank T14-MP T14-MP T14-MP T14-hP T14-MP T14-hIIP 
Client ID: B.H. 11/18B.H. llj26B.H. 11/29B+H. Imp4 ImP4 ImF4 Imp4 Imp4 Imp4 
Zenon ID: 052963 95 052964 95 052965 95 052966 95 052967 95 052967 95 052967 95 052967 95 052967 95 052967 95 

Date Sampled: 95/11/28 95/11/18 95/11/26 95/11/29 95/11/24 95/11/24 95/11/24 95/11/24 95/11/24 95/11/24 
Component MDL Units Duplicate M. Spike h4S % Rec. MS Dup MSD 5% Rec. 

Impingcr volume measured rnl 65 0 340 NA 260 200 

Mercury 0.010 ug 3.3 <0.17 NA 4 . 1 3  0.49 0.52 1.5 99 1.5 110 

e 
C 
C 
4 
0 

C1ient:Rigo Rig0 Associates. Inc. Prnjcct:Davis County RR 



12/21/95 Zenon Environmental Laboratories - Certificate of Analysis Paze 4 of 9 

T1.5-MP T16-MP T17-MP T18-MP T19-MP T20-MP T21-MP T22-MP T23-MP T14-MP 
Client ID: Imp4 ImpLt ImpLt ImpLE Imp4 Imp4 Imp4 Imp4 Imp4 Imp5Br6 
Zenon ID: 052968 95 052969 95 052970 95 052971 95 052972 95 052973 95 052974 95 052975 95 052976 95 052977 95 

Dote Sampled: 95/11/24 95/11/25 95/11/25 95/11/26 95/11/26 95/11/27 95/11/27 95/11/28 95/11/28 95/11/24 
Component MDL Units 

Impingcr volumc measured ml 160 120 I20 96 200 110 88 260 110 410 

Mercury 0.010 ug 1 .o 1 .l 0.75 <0.026 2.7 2.6 0.25 0.19 0.18 23 

e 
C 
C 
2 
U 

C1ient:Rigo Rig0 Associates. Inc. Project: Davis County RR 



12/2 1/95 Zenon Environmental Laboratories - Certificate of Analysis Pazz 5 of 9 

T14-MP T14-MP T14-Mi‘ T14-MP T14-MP Tl5-MP T16-h4P T17-h4P T18-MP T19-M’ 
Clierrt ID: frnp5&6 Imp58r6 Imp5&6 Imp5&6 Imp5&6 Imp586 Imp586 Imp5&6 Imp5&6 Imp5&6 
Zenon ID: 05297795 05297795 05297795 05297795 05297795 05297895 05297995 05298095 05298195 05298295 

Date Sampled: 9511 1/24 95/11/24 95/11/24 95/11/24 95/11/24 95/11/24 95/11/25 9S/i 1/25 9S/lI/26 95/11/26 
Component MDL Units Duplicate M. Spike MS 5% Rec. MS Dup MSD % Rec. 

Impinger volurne measured ml 410 420 400 350 400 

Mercury 0.010 ug 21 40 120 38 100 25 17 13 9.1 17 

C1ient:Rigo Kigo Associates, Inc. Project:Davis County RR 



1212 l / Y  5 Zenon Eizvironmental Laboratories - Certificu fe of Analysis Page 6 of 9 

T20-MP T21-MP T22-MP T23-MP R.B lank R.B lank R.Blank TliC-h,lP T14-hlP 
Client ID: Imp5&6 ImpS&S Imp5&6 Imp5&6 1 1/18 KMn04 11/26 Kh4n04 11/29 KMn04  HC1 HC1 
Zenon ID: 05298395 05298495 05298595 05298695 05298795 052988 95 052989 95 052990 95 052990 95 

Date Sampled: 9511 1/27 95/11/27 9511 1/28 9511 1/28 95/11/18 95/11/26 9511 1/29 95/11/24 9511 1/24 
Corn po nen t MDL Units Duplicate 

Impinger volume measured ml 410 370 350 320 110 110 110 230 

Mercury 0.010 ug 19 20 22 18 3.5 <0.011 <0.011 0.035 0.034 

e 
C 
C 
t, 
Lc 

C1icnt:Rigo Kigo Associnrcs. Inc. PI-ojcct:Davis County RR 



1 2/2 1/95 Page 7 of 9 Zeizon Environmentid Laboratories - Certificate of Analysis 

T14-MP T14-MP T14-MP T14-MP T15-MP T16-MP T17-MI' T18-MP T18-h'lP T18-hQ 
Clieirt ID: HCl HCI HCI HCl HC1 HCl HCl HC1 HCl HCI 
Zenon ID: 05299095 05299095 05299095 05299095 05299195 05299295 05299395 05299495 05299495 05299495 

Date Sampled: 95/11/24 95/11/24 95/11/24 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/26 95/11/26 
Component MDL Units M. Spike MS 5% Rec. MS Dup MSD% Rec. Duplicate h4. Spike 

Impinger volume measured ml 230 240 240 240 

Mercury 0.010 ug 0.29 110 0.28 110 0,024 <0.024 0.025 <0.024 <0.024 0.28 

h 
C1ient:Rigo Rigo Associates. Inc. I'roject:Da\'is County RR 



12/21/95 Zenon Ertvironmentnl Laboratories = Certificate of Artalysis Page 8 of 9 

Tl8-hdP T18-MP T18-MP T19-MP T2O-MP T21-MP T22-MP T23-hiIP R.Blank R.Blank 
Client ID: HC1 HC1 HCI HC1 HCI HCI HCl HCI 11/18 HC1 11/26 HC1 
Zettort ID: 052994 95 052994 95 052994 95 052995 95 052996 95 052997 95 052998 95 052999 95 053000 95 053001 95 

Date Sampled: 95/11/26 95/11/26 95/11/26 95/11/26 95/11/27 95/11/27 95/11/27 95/11/28 95/11/18 95/11/26 
Corn pone n t MDL Units MS%Rec.  MSDup MSD% Rec. 

Impingcr volume measured ml 260 250 230 25 0 240 231) 220 

Mercury 0.010 ug 110 0.29 120 <0.022 <0.025 ~ 0 . 0 2 3  0.049 0,034 4 . 0 2 3  <0.022 

C1ient:Rigo Rigo Associntcs. Inc. 1’rnject:L)nvis County ICR 



12/2 1/95 Zerion Environmental Luborntories - Certificate of Annlysis 

R.Bfank 
Client ID: 11/29 HCl 
Zenon ID: O53OO2 95 

Date Sampled: 95/11/29 
Component MDL Units 

irnpingcr volume mcasurcd m 1 3 GO 

Mercury 0.010 ug <0.036 

Page 9 of 9 

c 
c 
c 
u 
-E C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



12/2 1 /9S ZEL Summary of Analysis Pre, Dates 

Batch Code: l20m/rJCl 1205AG01 
Impinger volume inexwred etc. 052953 052954 

052963 052955 
052964 052956 
052966 052957 
052987 052958 
052988 052959 
052989 052960 
053000 052961 
053001 052962 
053002 052967 

052968 
052969 
052977 
052978 
OS2979 
052990 
05299 1 

Analysis Date: 
Preparation Date: 

Batch Code: 
Mercury etc. 

Analysis Date: 
Prepmation Date: 

95/12/06 95/ 12/05 
95/ 12/06 95/ 12/05 

1207ASA3 1207ASA2 
052953 052964 
052954 052966 
052955 
052956 
052957 
052958 
052959 
052960 
05296 1 
052962 
052963 

951 12/08 9S/ 1 2/07 

120smJA 1 
052970 
05297 1 
052972 
052973 
052974 
052975 
052976 
052980 
05298 1 
052982 
052983 
052984 
052985 
052986 
052992 
052993 
052994 
052995 
052996 
052997 
052998 
052999 

95/12/05 
95/12/05 

1207ASA4 1207ASA5 1207ASA6 1207ASA7 
052967 052977 US2987 0S2494 
052968 052978 052988 052995 
052969 052979 052989 US2996 
052970 052980 052990 052997 
05297 1 05298 1 05299 1 052998 
052972 052982 052992 052999 
052973 052983 052993 
052974 052984 053000 
05297s 052985 053001 
052976 052986 053002 

95/ 1 2/07 95/ 12/08 95/ 1 2/07 95/ 12/07 
95/12/07 95/12/07 95/12/07 95/12/07 95/12/07 95/12/07 

ClientRigo Rig0 Associates, hc .  Project: Davis County RR 



Mu1 ti-Me tals 

Train Proof Data 

. .’ 



1 2/20/9 s 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre, Dates 

052813 
0528 14 
0528 IS 
052816 
OS28 17 
0528 18 
0528 19 
052820 

c)5/ 12/ 1 8 
9S/12/18 

Client:Iiigo Rig0 Associates, Inc. Project: Davis County RR 



12/20/95 ZEL Summury of Analysis Pre. Dates 

Batch Code: 1218DHA 1 
Irnpinger volume measured etc. 0528 12 

US28 13 
O52$14 
os2x 1 s 
0528 16 
0528 17 
0528 18 
052819 
052820 
OS282 1 
052822 
052823 
US2824 
052825 
052826 
052827 
052828 
95/12/18 
95/12/18 

Analysis Date: 
Preparation Date: 

Batch Code: 
Fluoride etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
c12 (as Cl) etc. & '  

Analysis Date: 
Preparation Date: 

Batch Code: 
HCI (as C1) etc. 

1213DHA3 1218MNAl 
0528 12 052820 
0528 13 
0528 14 
0528 15 
0528 16 
0528 17 

0528 19 
95 /12/13 95/ 12/ 1 8 
9511 211 3 95/ 12/18 

05213 I 8 

121 8MNA 2 
0528 12 
052820 
0S2821 
052822 
052823 
052824 
052825 
052826 
052827 
052828 

951 1 2/ 1 8 
9511 211 8 

F218MNA 1 
0528 12 

Client:Rigo Rigo Associates, Inc. Project:Davis County RR 



1 Z/20/95 Zerzon Envirortmeiitul Luboratories - CertiJcclte of Analysis 

Reagent Reagent 
Client ID: T22 NaOH T22 NaOH T23 NaOH T23 NaOH Blank NaOH Blank NaOH 
Zenon ID: 05282695 05282695 05282795 05282795 05282895 05282895 

Date Sampled: 95/11/27 95/11/27 9511 1/28 9511 1/28 9511 1/28 9511 1/28 
Component MDL Units Duplicate Duplicate Duplicate 

Irnpingcr volume mcasured m 1 100 100 180 

Fluoride 150 ug 

C12 (as C1) 
HCl (as C1) 

I 'qe 5 of 5 

0.008 mg 0.064 0.097 0.077 0.08 1 <0.029 <0.029 
0.008 " 

e 
c 
c 
a 
0' C1ient:Rigo R i ~ o  Associates. Inc. Project:Davis County RR 



12120195 

Client ID: 
Zerron I D :  

Dnte Sampled: 
Component MDL 

Impingcr volume measured 

Fluoride 150 

C12 (as Cl> 
HC1 (as Cl) 

0.008 
0.008 

Zenon Environmental Laboratories = Certificate of Analysis Page 4 of 5 

T17 NaOH T17 NaOH T18 NaOH T18 NaOH T19 NaOH T19 NaOH T20 NaOH T20 NaOH T21 NaOH T21 NaOH 
05282195 05282195 05282295 05282295 05282395 05282395 05282495 05282495 05282595 05282595 
95/11/25 95/11/25 95/11/25 95/11/25 95/11/26 95/11/26 95/11/26 95/11/26 95/11/27 95/11/27 

Duplicate Duplicate Duplicate Duplicate MS Dup MSD % Rec. 

100 100 100 99 

2 -3 84 <0.016 ~ 0 . 0 1 6  0.025 <0.016 0.088 0.076 0.15 0.13 

t" 
c 
C 
02 
-b C1ient:Rigo Kigo Associntcs. Inc. Pmjcct:Dwis County RR 



12/2O;YS Zeiion Environmental Lnborutories - CertiJicate of A~iaEysis I h g c  3 of 5 

T22 T22 T23 3723 Reagent Reagent 
Client ID: H2SU4 H2S04 H2S04 H2S04 Blank H2S04Blank H2S04 T17 NaOH T17 NaOH T17 NaOH T17 NaOH 
Zenott ID: 052818 95 052818 95 052819 95 052819 95 052820 95 052820 95 052821 95 052821 95 052821 95 052821 95 

Date Sampled: 95/11/27 95/11/27 95/11/28 95/11/28 95/11/28 95/11/28 95/11/25 95/11/25 95/11/25 95/11/25 
Duplicate M. Spike h4S 7c Rec. Component h4DL Units Duplicate Duplicate Duplicate 

Irnpinger volume measured ml 100 100 140 68 

Fluoride 150 ug <150 170 <150 <150 <200 <zoo 

c12 (as CI) 
HCl (as Cl) 

0.008 mg <0.013 0.01 I 0.012 2.3 83 <0.011 
0.008 " 31 31 28 28 <0.011 10.01 1 

C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 0-J 



1 2/ 2019 5 Zenon Eizvironmental Laboratories - CertiJcute of Analysis Page 2 of 5 

TI7 T17 T18 T18 T19 T19 T20 T20 T2 1 T2 1 
Client ID: H2S04 H2S04 H2S03 H2S04 H2S04 H2S04 H2SO4 H2SO4 H2S04 H2S04 
Zenon ID: 05281395 05281395 05281495 05281495 05281595 05281595 05281695 05281495 05281795 05281795 

Date Sampled: 9511 1/25 9511 1/25 95/11/25 95/11/25 9511 1/26 95/11/26 9511 1/26 95/11/2G 9511 1/27 9511 1/27 
Duplicate Duplicate D u plica tc Duplicate Component MDL Units MSDup MSD%Rec.  

Impingcr volume mcrtsurcd ml 100 100 a 00 100 

Fluoride 150 ug < < 210 < 690 760 <150 ~ 1 5 0  

c12 (as Cl) 
HCl (as C1) 

0.008 rng 
0.008 " 35 110 16 16 19 19 19 20 20 20 

c 
c 
c 
c€ 
n: Client:Riso Rigo Associates, Inc. Prnject:Da\'is County RR 



12/20195 

Client ID: 
Zetzoti ID: 

Date Sampled: 
Component MDL Units 

Impinger volume measured ml 

Fluoride 150 ug 

C12 (as Cl) 0.008 rng 
HC1 (as Cl) 0.008 " 

Method Blank 
052812 95 Blank 
95/11/25 Spike #1 

100 

< 210 

< 0.36 
< 0.36 

T17 T17 T17 T17 
H2S04 H2S04 H2S04 H2SOI 

% Recoveries Spike #2 % Recoveries 95/11/25 95/11/25 95/11/25 95/11/25 
Blank 052813 95 052813 95 052813 95 052813 95 

Duplicate h4. Spike h4S 5% Rec. 

68 

105 210 105 < < 

90 0.35 88 
90 0.35 88 20 20 35 110 

C1ient:Rigo Rigo Associates! Inc. Project: Davis County RR - 



ZENON 5555 Nor lh  Service Road Tel 905 332 8788 

Environmental I3 u r I in g ton 0 n t a r io F a x 9 0 5 3 3 2  9168 

Laboratories Canada L7L 5H7 

Certificnte of Analysis 

Reg ion a I 

Labora/or/es. 

Rrit/sh Columbia 

Ontario 

Ouebec 

CLIENT INFORMATION 

Attention: John Chandler 
CIient Name: 
Prqjec t: Davis County RR 
Prqject Desc: 

Rigo & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commons 
Suite 21 1 
Berea, Oh0 
440 17-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORMATI(')N 

Contact: Ron McLeod/Yvonne Bond 
Project : AN95 1 192 
Date Received: 95/11/30 
Date Reported: 95/12/20 

Submission No.: 5L0056 
Sample No.: 0528 12-052828 

NOTES: I-' = irot aiialysed 'd = less tlrari Method Delectbtt Linul (MDL) 'NA' = no dau available 

LOQ can by delermiired for all andytes by multiplyirig the appropriate MDL X 3.33 

Solids data is based on dry weight except for  biota atiulyses. 

Organic atialyses are not corrected for extracfion recovery standards except for isotope 

dilrrtiori rnetliods, (i.e* CARB 429 PAH, all PCDDIF and DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the  principles of MTSA or EPA rnethodobgies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
inethodologies, quality assurance and quality control procedures except where otherwise agreed to by the  client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of rhe 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 

Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 



12/20/95 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Dates 

05 1682 
05 1683 
05 I684 
05 168s 
05 1686 
05 1687 
05 1688 
05 1689 

95/12/12 
9S/ 12/12 

Client:Rigo Rig0 Associates, Inc. ProjectDavis County RR 



I2/20/9S ZEL Summary ofArzaZysis Pre. Dates 

Batch Code: 121SDHA 1 
Iinpinger v o l u ~ n e  measured etc. 051681 

05 1 G82 
05 1687 
05 1684 
05 1685 
05 1686 
OS 1687 
05 1688 
0s 1689 
0s 1690 
05 169 1 
05 1692 
05 1693 
05 I694 
05 1695 
05 1696 
05 1697 

95/12/18 
9511211 8 

Analysis Date: 
Preparation Date: 

Batch Code: 
Fluoride etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
c12 (as Cl> etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
HCl (as CI) etc. 

1213DHA1 
051681 
05 1682 
05 1683 
05 1684 
05 1685 
OS 1686 
05 1687 
05 1688 
05 1689 

951 1211 3 
95/12/13 

1213DHA2 
051681 
05 1690 
051691 
05 1692 
05 1693 
05 1694 
05 1695 
05 1696 
05 1697 

95/ 121 13 
9511 21 13 

1212DHA2 
051681 

Client:Rigo %go Associates, Inc. Project Davis County RR 



12/20/95 Zenon Environmental Laboratories - CertiJcate of Analysis 

TI 6-HCl T16-HCl 
Client ID: NaOH NaOH 
Zenon ID: 051697 95 051697 95 

Date Sampled: 95/11/24 95/11/24 
Component MDL Units Duplicate 

Irnpinger volume nmisured mI 99 

Fluoride 150 ug 

C12 (as Cl) 
HCl (as Cl) 

0.008 mg 0.025 0.023 
0.008 ” 

Page 5 of 5 

c 
c 
c 
\. 
‘. C1ient:Rigo Rigo Associates. Inc. Pinject:Davis County RR 



12/20/95 Zenon Environntentnl Laboratories I Certificate of Analysis P a y  4 of 5 

T11-HC1 TI 1-HCl T12-HC1 T12-HC1 T13-HCl T13-HCl T14-HCl T14-HCl T15-HCl TI5-HCI 
Client ID: NaOH NaOH NaOH NaOH NaOH NaOH NaOH NaOH NaOH NaOH 
Zenon ID: 05169295 05169295 05169395 05169395 05169495 05169495 05169595 05169595 05169695 05169695 

Date Sampled: 9511 1/21 95/11/21 9511 1/21 95/i 1/21 95/11/21 95/11/21 9511 1/23 95/11/23 9511 1/24 95/11/24 
Co m p m ne n t MDL Units Duplicate Duplicate Duplicate Duplicate Duplicate 

In? ping e r volume ni sxu red ml 100 100 100 76 100 

Fluoride 150 ug _ .  

C12 (as Cl) 
HC1 (as Cl) 

0.008 mg < < < < < < 0.019 < < < 
0.008 " 

'i 
(3 C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



12/20/95 Zenon Eiivironmentnl Laboratories - Certificate of Analysis Page 3 of 5 

T14-HC1 T14-HC1 T15-HC1 T15-HCI T16-HC1 T16-HC1 
Client ID: H2S04 H2S04 H2S04 H2S04 H2S04 H2S04 
Zerton 113: 05 I687 95 05 1687 95 05 1688 95 05 1688 95 05 1689 95 05 1689 95 

Date Sampled: 95/11/23 95/11/23 95/11/24 95/11/24 95/11/24 95/11/24 
Component MDL Units Duplicate Duplicate Duplicate 

Impinger volume measured ml 100 100 100 

Fluoride 150 ug 170 170 210 210 < < 

c12 (as Cl) 
HCi (1s Cl) 

0.008 rng 
0.008 " 21 20 45 45 20 20 

T9-HC1 T9-HC1 T1 0-HCl T1 0-HC1 
NaOH NaOH NaOH NaOH 

05169095 05169095 05164195 05169195 

Duplicate D u plica te 

9511 1/21 95/11/21 95/11/21 95/i 1/21 

100 I00 

0.012 < < < 

c 
c 
c 
< 

C1ient:Rigo Rigo Associates. Inc. 1'rojcct:Davis County RR 



12/20/95 Zenon Environmental Laboratories - Certificate of Analysis 

T9-HCI 
Client ID: H2SU4 
Zenoit ID: 05 1682 95 

Date Sampled: 9511 1/21 
Component MDL Units MS Dup 

Impinger volume measured ml 

Fluoride 150 ug 1100 

C12 (as Cl) 
HCl (as C1) 

0.008 mg 
0.008 " 49 

T9-HC1 
H2S04 

05 1682 95 
95/11/21 

MSD % Rec. 

101 

110 

T10-HC1 T10-HC1 T11-HC1 T11-HCI T12-HCl 
H2S04 H2S04 H2S04 H2SU4 H2S04 

051683 95 051683 95 051684 95 051684 95 053685 95 
95/11/21 95/11/21 95/11/22 95/11/22 95/11/22 

Duplicate Duplicate 

100 100 100 

30 31 21 20 16 

Page 2 of 5 

T12-HC1 T13-HC1 T13-HC1 
H2S04 H2S04 H2SO4 

051685 95 051686 95 051686 95 
95/11/22 95/11/23 95/11/23 
Duplicate Duplicate 

100 

< <150 <I50 

16 19 18 

C1ient:Rigo R i p  Assncinles, Inc. I'rojcc1:Dnvis County RR 



12/20/% Zenon Environmental Laboratories - Certificate of Analysis 

T9-HC1 T9-HC1 T9-HCl T9-HCI 
Client ID: Method Blank Blank Spike 5% Recoveries Blank Spike % Recoveries H2S04 H2S04 H2SO4 H2S04 
Z enon ID: 051681 95 #1 #2 05 1682 95 05 1682 95 05 I682 95 05 1482 95 

Dnte Sampled: 9511 1/21 95/11/21 9511 1/21 9511 1/21 9511 1/21 
Corn ponen t MDL Units Duplicatc M. Spike hiZS 7~ Rec. 

Irnpingcr volume measui-ed ml 100 100 

Fluoride 150 ug < 210 105 210 105 160 160 1100 99 

C12 (as C1) 
HC1 (as Cl) 

0.008 mg < 0.39 97 0.39 46 
0.008 ” < 0.38 95 0.38 94 27 27 49 I10 

Page f of 5 

ClientRigo Rig0 Associates! Tnc. Pmject:Davis County RR 



ZENON 5555 North Serv ice Road Tel 905 332 8780 

Environmental 3 u r i  i ng ton Ontario Fax 905 332 9169 

Laboratories Canada L7L 5H7 

Regional 

1 a boralorres 

Brit ish Columbia 

Ontario 

Juebec 

Certificate of Analysis 

CLIENT INF(')RMA'i'IC)N 

Attention: John Ch;mdler 
Client Name: 
Pro. j ec t: 
Project Desc: 

Rigo & Rigo Associates, Inc. 
Davis County RR 
Analysis of Suck Emissions 

Address: 1 Berea Coinmons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 2 16-243-5544 

LA B 0 RAT( 1 RY INFORM A 'TI ( IN 

Contact: Ron McLeod/Y vonne Bond 
Prqject: AN95 1 192 
Date Received: 95/11/27 
Date Reported: 95/12/20 

Submission No.: SK0706 
SarnpIe No.: 05 168 1-05 1697 

NOTES: I-' = not arialysed '<' = less Illan Mehod Dslectiorr Limit (MDL) 'NA' = riu da& available 

LOO cart by determined for all artalyles by mukiplying the appropriate M D L  X 3.33 

Solids dala is based on dry weight except for  trio& analyses. 

Orgartic analyses are riot corrected for extructiori recovery siaiidurds except for isolope 

dilution methods, (i.e. C'ARB 429 PAN,  all PCDDIF arid DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies. 

MI work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for 8 period of three weeks from receipt of data or as per contract. 

COMMENTS: 

Page 1 



12/2O/95 ZEL Summary of AItalysis Pre. Dates 

Batch Code: 1129MNA1 
Impinger volume measured etc. 051017 

- 051018 
051019 
05 1020 
051021 
05 1022 
05 1023 
05 1024 
05 1025 
05 1026 
05 1027 
05 1028 
05 1029 
05 1030 
051031 
05 1032 
051033 
95 /11/29 
9511 1/29 

Analysis Date: 
Preparation Date: 

Batch Code: 
Fluoride etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
C12 (as Cl) etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
HC1 (as Cl) etc. 

Analysis Date: 
Preparation Date: 

1207DHA 1 
051017 
051018 
051019 
05 1020 
051021 
05 1022 
05 1023 
05 1024 
05 1025 

95/12/07 
9511 2/07 

1212DHAI 1218MNA2 
051017 051025 
05 1028 05 1027 
051029 051032 
05 1030 
051031 
05 1033 

95/12/12 95/12/18 
95/12/12 95/12/18 

1207DHA1 1212DHA1 
051017 051024 
051018 
051019 
05 1020 
051021 
05 1022 
05 1023 
05 1025 

95/12/07 95/12/12 
9511 2/07 95/12/12 

Client:Rigo Rig0 Associates, Inc. Project:Davis County RR 



12/28/9 5 Zenon Environmental Laborufories - Certificate of Analysis 

T4 T5 T5 T6 T6 T7 T7 T8 T8 
Client ID: HC1-NaOH HCl-NaOH 'HCI-NaOH HCI-NaOH HCI-NaOH HCl-NaOH HCl-NaOH HCI-NaOH HCI-NaOH 
Zen on ID: 051029 95 051030 95 051030 95 051031 95 051031 95 051032 95 051032 95 051033 95 051033 95 

Date Sampled: 95/11/18 95/11/19 95/11/19 9 3 1  1/19 95/11/19 95/11/20 95/11/20 95/11/20 95/11/20 
Component MDL Units Duplicate Duplicate Duplicate Duplicate Duplicate 

Impinger volume measured ml 100 100 I00 100 

Fluoride 

c12 (as Cl) 
HC1 (as Cl) 

150 ug 

0.008 rng 0.71 ~ 0 . 0 8 0  <0.080 0.23" 0.46* <0.016 <0.016 0.90" 0.46" 
0.008 " 

I'agc 5 of 5 

C1ient:Rigo Rigo Associates: Inc. Project:Davis County RR 0 



12/28/95 Zerioii Envt'ronmntd Lulioratories - Certificate of Analysis 

T8 T8 T1 T1 T2 T2 T3 T3 T4 
Client ID: HCl-H2S04 HC1-H2S04 HC1-NaOH HC1-NaOH HC1-NaOH HCI-NaOH HCI-NaOH HCI-NaOH HC1-NaOH 
Zenon ID: 05102595 05102595 05102695 05102695 05102795 05102795 05102895 05102895 05102995 

Date Sampled: 95/11/20 95/11/20 95/11/17 95/11/17 95/11/17 95/11/17 95/11/18 95/11/18 95/11/18 
MDL Units Duplicate Duplicate Duplicate Duplicate Component 

Impinger volume measured ml 100 110 I00 100 100 

Fluoride 150 ug 200 200 

C12 (as C1) 
HC1 (as CI) 

0.008 rng 0.18 0.17 0,16 0.16 ~0 .080  <0.080 0.74 
0.008 " 45 45 

I'ag': 4 of 5 

c 
C 
C 
m 
'42 C1ient:Rigo Rigo Associates. Inc. Prnject:Davis County RR 



12/28/95 Zexion Environniental Laboratories - Certificate of Analysis Page 3 of 5 

T5 
Client ID: HCl-H2S04 
Zenon ID: 05 1022 95 

Date Sampled: 95/11/19 
Component MDL Units Duplicate 

Impinger volume measured rnl 

Fluoride 150 ug 450 

C12 (as CI) 0.00s rng 
HCl (as C1) 0.008 " 33 

T6 

05 1023 95 
95/11/19 

HCI-H2S04 

100 

<I60 

27 

T6 

05 1023 95 
95/11/19 
Duplicate 

HC1-H2S04 

170 

28 

T7 
HCl-H2S04 
05 1024 95 
9511 1/20 

100 

160 

64 

T7 

051024 95 
95/ 1 1 /20 
Duplicate 

HCl-H2S04 

160 

64 

T7 T7 T7 T7 

051024 95 051024 95 051024 95 051024 95 
HCl-H2S04 HCl-H2S04 HCl-H2S04 HCl-H2S04 

9511 1/20 95/11/20 9511 1/20 95/11/20 
M. Spike MS 5% Rec. MS Dup MSD 5% Rec. 

110 110 110 1 I0 



12/28/95 Zeizon Erzvironmentnl Laboratories - Certificate of Analysis Page 2 of 5 

T1 TI T2 T2 T3 T3 T4 T4 T5 
Client ID : HCl+H2S04 HCl-H2S04 HCl-H2S04 HCl-H2S04 HCl-H2S04 HCl-H2S04 HCl-H2S04 €iCl-H2S04 HCl-H2S04 
Zenon ID: 051018 95 051018 95 051019 95 051019 95 051020 95 051020 95 051021 95 051021 95 051022 95 

Date Sumpled: 95/11/17 95/11/17 95/11/17 95/11/17 95/11/18 95/11/18 95/11/18 95/11/18 95/11/19, 
Component MDL Units MSDup MSD%Rec. Duplicate Duplicate D u plica te 

Impingzr volume measured ml 100 100 100 100 

Fluoride 150 ug 1200 108 I80 180 <150 4 5 0  <150 <150 450 

C12 (as C1) 
HC1 (as Cl) 

0.008 mg 
0.008 " 57 110 38 38 21 21 17 18 32 

0 
m 
KJ C1ient:RiSo K i p  Associalcs. Inc. Pri>jjcct:Da\ris County RR 



12/28/95 Zenon Environineiitnl Laborntories - Certificate of Analysis Pagc I of 5 

T1 T1 T1 TI 
Client ID: Method Blank HCl-H2SU4 HCl-H2S04 HCI-H2S04 HCl-H2S04 
Zenon ID: 051017 95 Blank Spike ’% Recoveries Blank Spike % Recoveries 051018 95 051018 95 051018 95 051018 95 

Component MDL Units Duplicate h4. Spike h4S % Rec. 
Date Sampled: 95/11/17 #1 #2 95/11/17 95/11/17 95if 1/17 9511 1/17 

Impinger volume measured ml  I00 95 

Fluoride 150 ug < 210 105 21 0 105 180 180 1200 107 

C12 (as C1) 
HCl (as Cl) 

0.008 mg < 0.38 95 0.38 94 
0.008 ” < 0.39 98 0.39 97 37 36 58 110 

L 

C1icnt:Rigo Rig0 Associatcs. 

a 
0 
0 
ch 

Inc. Pi.ojcct:Dnvis County RR D, 



00065 
ZENON 5555 North Seiv ice Road Pel 905 332 8788 

Environmental F a x 9 0 5 3 3 2 9 1 6 5  

La borafories Canada LiL 5H7 

Bu r 1 I n g t on 0 n t ar io 

Certificate of Analysis 

CLIENT INFORMATION 

Attention : John Chandler 
Client Name: 
Prqjec t: Davis County RR 
Project Desc: 

Rigo & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commons 
Suite 21 1 
Berea, Ohio 
440 17-2534 

Fax Number: 216-243-2759 
Phone Nurn ber: 2 16-243-5544 

LABORATORY INFORMATION 

Contact: Rori MCLXO~/YVOIUW Bond 
Project : AN95 1 192 
Date Received: 95/11/22 
Date Reported: 95/12/20 

Submission No.: 5K0600 
Sample No.: 051017-051033 

Re $7 J 011 a / 

NOTES: "-' = riot atmlysed I<' = less ilmn Method Defection Limit (MDL) 'NA' = no data avuiluble 

LOQ can by delemined for all artdytes by muitiplyirrg rlre appropriate M D L  X 3.33 

Solids dala is based on dry weight except fur biota analyses. 

Organic analyses are not corrected f o r  extructiott recovery standards except for isorope 

dilution mdhods, (i.e. CARB 429 PAH, all PCDDIF aitd DBDIDBF arurlyses) 

Lsboratories: 

Br/i/Sh Colurnbla 

On;ar/o 

QL:ZL)eC 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of h4ISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quaiity assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for 3 period of three weeks from receipt of data or as per contract. 

COMMENTS: 

"*" = Duplicates are outside n o m d  control limits because of background interference. 

Page I 



Anion Data 



2/7/96 ZEL Summary of Analysis Pre. Dates 

Ihtch Code: 0126ASA 1 
Impinger volume measured etc.' 0020 15 

0020 16 
0020 17 
0020 18 
0020 19 

Analysis Date: 96/0 1/26 
Prepxa t ion Date: 96/0 1/26 

Batch Code: 
Arsenic etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Antimony etc. 

Analysis Date: 
Preparation Date: 

Batch Code: 
Selenium etc. 

Analysis Date: .. 
Preparation Date: 

Batch Code: 
Aluminum etc. 

Analysis Dare: 
Preparation Date: 

0129GBA 1. 
0020 15 
0020 16 
0020 17 
0020 18 
0020 19 

96/02/0 1 
96/0 1/29 

Of29GBA 1 
0020 15 
002016 
0020 17 
002018 
002019 
96/02/0 1 
96/0 1/29 

0129GBA 1 
002015 
002016 
002017 
0020 18 
002019 

96/02/0 1 
96/0 1/29 

0129GBA1 
0020 15 
002016 
002017 
0020 18 
00201 9 

96/02/0 1 
96/0 1/29 

W U 6 5  
Page MS-1 of 1 

Client:Rigo Rig0 Associates, Inc. Project:Davis County RR 



UWU62 
2/7/96 Zenon Environmental Laboratories - Laboratory Method Blanks Page m-l of I 

Component 
Batch Code: 
Final volume measured 

Batch Code: 
Iinphger volume measured 

Batch Code: 
l4Tsenic 

Batch Code: 
Antimony 

Batch Code: 
Selenium 

Batch Code: 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
M,mganese 
Molybdenum 
Nickel 
Phosphorus 
Pomsium 
Silicon 
Silver 
sodium 
Strontiuin 
Sulphur 
Thallium 
Tin 
Titanium 
Vcmadiurn 
Zinc 
Zirconium 

MDL Units 

0 

0 

2.0 

3 -0 

6.0 

3 .o 
0.10 
0.10 
1 .o 

0.20 
20 

0.40 
1 .o 

0.60 
2.0 
2.0 
5 .O 

0.50 
0.50 
2.0 
6.0 
ZOO 
10.0 
1 .o 
10 

0.10 
6.0 
6.0 
5.0 
1 .o 
1 .o 
1 .o 
1 .0 

ml 

0129GBA1 M. Spike 
4 . 0  71 

0129GBAl M. Spike 
<4.5 73 

0129GBAI. M. Spike 
c9.o 76 

0129GBAl 
5.5 
0.23 

<O. 15 
4.5 

<0.30 
84 
3.2 
4.5 

<0.90 
20 

<3.0 
<7.5 

4 - 7 5  
<0.75 
<3.0 
4 . 0  
4 5 0  

69 
4 . 5  
1200 
0.20 
21 

<9.0 
c7.5 
<1.5 
<1.5 
4 . 5  
4.5 

M. Spike 
300 
150 
73 
150 
73 

1600 
160 
150 
150 
1900 
150 
1600 
150 
74 
77 

730 
1500 
300 
75 

2800 
76 
160 
150 
140 
150 
75 
290 
150 

Client:Rigo Rig0 Associates, Inc. ProjectDavis County RR 



2/7/9 6 

Component 
Thallium 
Till 
Tit atii u in 
Vanadium 
zinc 
2 irconium 

Zeiioiz Environmentd Laboratories - Certijicate of Analysis 

T1 
Client ID: MP-Proof 
Zenon ID: 002016 96 

Date Sampled: 95/11/17 
MDL Units 96 Recovery 

I t  6.0 97 
5.0 94 
1 .o 97 
1 .o 97 
1 .o 97 
1 .o 96 

I t  

1! 

t i  

I1 

I t  

T1 
MP-Proof 
002014 96 
95/11/17 
MS Dup 

160 
140 
150 
74 
300 
150 

T1 
MP-Proof 
002016 96 
95/11/17 

70 Recovery 
100 
95 
98 
99 
98 
97 

T10 
h4P-Proof 
002017 96 
9511 1/24 

<9 .o 
4 . 5  
d . 5  
4 . 5  
16 

4 . 5  

T13 
MP-Proof 
0020 18 96 
95/11/24 

<9.0 
4 . 5  
4.5 
<1.5 
15 

4 . 5  

T22 
MP- Pro0 f 
002019 96 
95/11/24 

11 
17 

4 . 5  
4 5  
9.0 

4 5  

Page 4 of 4 

c 
c 
c 
6 - C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



2/7/96 

Component 

Final volume measured 
Imping er volume rneasu red 

Arsenic 
Antimony 
Selenium 

A lu In i nu In 

Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 
Potassium: 
Silicon 
Silver 
Sodium I 
Strontium 
Sulphur 

Zenon Environmental Laboratories - Csrtificnte of Analysis 

T1 
Clie n f ID: MP-Proof 
Zenon ID: 0020 16 96 

Date Sampled: 95/11/17 
MDL 

2.0 
3 .O 
6.0 

3 .O 
0.10 
0.10 
1 .o 

0.20 
20 

0.40 
1 .o 

0.60 
2.0 
2.0 
5.0 

0.50 
0.50 
2.0 
6.0 
100 
10.0 
1 .o 
10 

0.10 
6.0 

Units % Recovery 

92 
96 
100 

96 
97 
96 
97 
96 
99 
99 
100 
98 
100 
99 
95 
98 
97 
99 
96 
NS 
380 
52* 
96 
99 
94 

Tl 
MP-Proof 
0020 16 96 
95/11/17 
MS Dup 

70 
73 
76 

300 
150 
73 
150 
73 

1600 
160 
150 
150 
1800 
160 
1600 
150 
73 
78 
730 
1500 
760 
49 

3 100 
75 
170 

T1 
MP-Proof 
002016 96 
95/11/17 

% Recovery 

93 
97 
100 

98 
99 
97 
99 
98 
100 
100 
100 
100 
100 
100 
97 
100 
98 
100 
98 
NS 
440 
65 * 
98 
100 
98 

TlO 
MP-Proof 
002017 96 
95/11/24 

150 
430 

<3 .O 
<4.5 
<9.0 

12 
0.53 

<0.15 
8.0 
0.63 
120 
4.6 
~ 1 . 5  
2.7 
82 
7.4 

<7.5 
240 

4 . 7 5  
<3.0 
<9.0 
750 
200 
4 . 5  
2000 
0.20 
2100 

T13 
MP-Proof 
002018 96 
95/11/24 

150 
260 

<3.0 
<4.5 
~ 9 . 0  

10 
0.49 

<O. 15 
11 

0.70 
79 
1.1 

4 . 5  
2.7 
25 
8.5 
7.7 

3800 
~ 0 . 7 5  
<3 -0 
<9.0 
260 
140 
4 5  
1100 
1.2 
670 

T22 
hP-Proof 
002019 96 
95/11/24 

150 
350 

INT 
8.3 

<9.0 

9.3 
0.57 

4 . 1 5  
6.8 
INT 
59 
28 

4 . 5  
2.9 
1 S O  
5.1 

<7.5 
2800 
3.3 
20 
120 
260 
190 

4 . 5  
610 

<O. 15 
5500000 

Page 3 of 4 

e 
c 
c 
0 

C1ient:Rigo Rig0 Associatcs, Inc. Projcct:Dnvis Coririiy RR Lj 



2/7/96 

Component 
Thal liu in 
Tin 
Tit aniu in 
Vanadium 
zinc 
Zirconium 

Zenon Environmental Laboratories - Certificate of AnaZysis Page 2 of 4 

Client ID: 
Zenon ID: 

Date Sampled: 
MDL Units 

6.0 
5 .O 
1 .o 
1 .o 
1 .o 
1 .o 

I 1  

I 1  

II 

I t  

I I  

!I  

Method 
Blank 

~ 9 . 0  
<7.5 
4 . 5  
4.5 
d . 5  
4 . 5  

Method 
Blanlc 
Spike 

150 
140 
1 so 
75 
290 
150 

Method 
BIank 

% Recovery 

100 
95 
99 
99 
98 
98 

h4ethod 
Blank 

MS Dup 

150 
140 
150 
74 
290 
150 

Method 
Blank 

% Recovery 

100 
95 
99 
99 
98 
98 

T1 
MF-Proof 
002016 96 
95/11/17 

<9.0 
<7.5 
<1.5 
4 . 5  
2.5 

4 5  

T1 
MP-Proof 
002016 96 
95/11/17 
Duplicate 

<9 .o 
~ 7 . 5  
4 . 5  
4 5  
2.4 

~ 1 . 5  

T l  

OO2016 96 
95/11/17 
h4. Spike 

150 
I40 
I so 
'73 
290 
150 

hW-Proof 

c 
C 
c 
0 
U C1ient:Rigo Rig0 Associates, Inc. Projec 1:Davis County RR 



2/7/96 

Component 

Final volume measured 
Impinger volume measured 

Arsenic 
Antimony 
Selenium 

Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphoius 
Potassium 
Silicon 
Silver 
Sodium, 
Strontium 
Sulphur 

Zenon Environmental Laboratories - Certificate of AnaZysis Page 1 of 4 

Client ID: 
Zenon ID: 

Dale Sampled: 
M DI, Units 

2.0 
3 .O 
6.0 

3.0 
0.10 
0.10 
1 .o 

0.20 
20 

0.40 
1 .o 

0.60 
2.0 
2.0 
5.0 

0.50 
0.50 
2.0 
6.0 
100 
10.0 
1 .o 
10 

0.10 
6.0 

Method 
Blank 

150 
100 

<3.0 
<4.5 
<9.0 

5.5 
0.23 
c0.15 
<1.5 
~ 0 . 3 0  

84 
3.2 

<1.5 
<0.90 

20 
<3 .o 
<7.5 
4 - 7 5  
<0.75 
<3 .O 
<9.0 
4.50 

69 
4 . 5  
1200 
0.20 
21 

Method 
Blank 
Spike 

300 
150 
73 
150 
73 

1600 
160 
150 
150 
1900 
150 
1600 
150 
74 
77 
730 
1500 
300 
75 

2800 
’76 
160 

Method Method 
Blank Blank 

96 Recovery MS Dup 

99 
100 
98 
98 
97 
100 
100 
100 
100 
100 
100 
97 
I00 
99 
100 
97 
NS 
160 
100 
100 
100 
90 

300 
150 
73 
150 
73 

1600 
150 
150 
150 
1800 
150 
1600 
150 
74 
77 

730 
1500 
290 
75 

2700 
76 
160 

Method 
Blank 

% Recovery 

99 
100 
97 
97 
97 
100 
100 
100 
100 
100 
1.00 
97 
100 
99 
99 
97 
NS 
150 
100 
98 
100 
92 

Tl  T1 T1 
hW-Proof hP-Proof r\P-Proof 
002016 96 00201 6 96 002016 96 
95/11/17 95/11/17 95/11/17 

Duplicate M. Spike 

1so 
280 

<3.0 <3.0 70 
4 . 5  <4.5 73 
<9.0 <9.0 73 

8.2 
0.30 

<O. 15 
3.2 

<0.30 
76 
3.6 

< I  .5 
1.7 
24 
3.4 
7.7 
0.77 

<0.75 
<3.0 
<9 .o 
4 5 0  
100 
4 . 5  
1600 
0.17 
24 

8.6 
0.45 

<O. 25 
3.4 

<0.30 
79 
3.5 
4.5 
1.6 
24 

<3 .O 
7.6 
0.79 

~ 0 . 7 5  
~ 3 . 0  
<9.0 
4 5 0  
100 
;1.5 
1600 
0.20 
25 

300 
150 
72 
150 
72 

1600 
150 
150 
150 
1800 
150 
1600 
150 
72 
77 
720 
1500 
670 
40 

3100 
74 
170 

C1ient:Rigo R i p  Associates, Inc. Project:Davis County RR 



5555 North Service Road Tel 905 332 8788 ZENON 

Environmental 

Laboratories 

Regional 

Laboratories 

Brrtrsh Columbia 

Ontario 

c .abec 

Burlington Ontario Fax 905 332 9169 

Canada L7L 5H7 

Certificate of Analysis 

CLIENT INFORMATION 

Attention: John Chandler 
CIient Name: 
Project: Davis County RR 
Project Desc: 

Rigo & &go Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 BereaCommons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORMATION 

Contact: Ron McLeod 
Project: AN95 1192 
Date Received: 96/01/25 
Date Reported: 96/02/07 

Submission No.: 6A0432 
Sample No.: 002015-002019 

NOTES: "-' = not analysed '<' = less t h i i  Meihod Deteciwn Limit (MDL) 'NA' = no &&I available 

LOQ cun by determinedfor all analytes by mukiplying the appropriate M D L  X 3.33 

Solids data is based on dry weight except for  bioia analyses. 

Organic analyses are not corrected for  extraction recovery standards except for isotope 

diluiion methods, (i.e. CARE 429 PAH, all PCDDIF and DBDIDBF analjses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and ail use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be-retained at 
Zenon for a period of three weeks from receipt of data or as per contTact. 

COMMENTS: 

"Suspect chloride interference on silver recovery 
NS = Not Spiked 
INT = Interference from high sulphur 

Page 1 



ANALYTIC LABORATORY REPORT 

Method 23 (Organics) 
Sampling Train Results 



PCDD/F, PCB/CB, PAH and Chlorophenol Analyses 
In MM5 Trains for Rig0 & Rigo Associates, Inc. 

A report by 

ZENON ENVIRONMENTAL LABORATORIES 
5555 North Service Rd, 

Burlington, Ontario 
E7L 5H7 

February 16,1996 

Project No.: AN95 1192 

Client Project: Davis County Recovery 
Lab No: 05 1003-052804 



PCDD/F,PCB/CB, PAH, (and Chlorophenol Analysis in MM5 Trains 
for Rigo & Rigo Associates, Inc, 

Febmuy 16,1996 
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PCDD/F,PCB/CB, PAH, and Chlorophenol AnaIysis in MM5 Trains 
for Rig0 & Rigo Associates, Inc. 

Februcuy 16,1996 

1.0 1N.TRODUCTION: 

SiUTlpleS derived f?om recovered MMS trains were delivered to Zenon Environmental Laboratories for the analysis 
of polychlorinated dibenzo(p)dioxins and dibenzofurans (PCDD/F), polyaroinatic hydrocarbons (PAH), 
polychlorinated biphenyls (PCB), chlorobenzenes (CB) ,and chlorophenols (CP). 

The PCDD/F candysis was performed according to US EPA method 23, the PCB/CB analysis were via modified 
California Air Resources Board (CARB) method 428, and the PAH/CP ,analyses were perforrned via Environment 
C,mada (NITEPMd-Connecticut Combustion Test Dec 1989; CD 89 1201) protocoIs. 

Field spikes of isotopically labeled PCDD/PCDF/PAY/PCB ,and recovery spikes were added prior to sampling and 
prior to extractions respectiveIy as prescribed by the appropriate CARB Method 428 and EPA Method 23 
protocols. A method spike containing the identical spike used for field spiking was set aside in the laboratory for 
reference to sarnple extracts following smpling, extraction ‘and cleanup. 

Section 2 of the following report details the analytical methodology, Section 3 discusses the analytical d a ~ i ,  Section 
4 outlines QA/QC and the analytical data are presented in the Appendices at the end of the report. 

PIease note that definitions of terms are not universal from method to method. For exarnple the term ‘surrogate* 
can be used for materids added before sampling or before extraction dependent on the method. This can cause 
confusion during review or data especially in a situation such as this where methods have been derived from 
different agencies. The defrnitions relating to material spiked re each analysis is included in Section 2. 

Zenon Environmental Laboratories Page 3 



PCDD/F,PCB/CB, PAH, ,and ChlorophenoI Anaiysis in MM5 Trains 
for RRigo & Rigo Associates, Inc. 

February 16,1996 

2.0 ANALYTICAL METHODOLOGY: 

2.1 TRAIN PREPARATION & EXTRACTION: 

The samples were prepared and extracted in strict accordance to EPA method 23 protocols except for the ch'ulges 
noted below: 

a> The solids were soxhlet extracted sequentially with dichIoromethane and then with toluene. The extraction 
sequence is shown in Figure 1 below and is designed to ensure that there is no compromke to either extraction 
procedure for method 23 fie. PCDD/F) nor for SW846 method 0010 (ie. for other semi-volatiles). 

b) The aqueous impinger contents were extracted with dichlorornethane, the extract dried over anhydrous sodium 
sulphate and combined with the other organic extracts of the train sections for a single PCDD/F, PA€€ analysis per 
train. This was combined in appropriate proportions to the PAHPCB/CB/CP portions of the extract but not to the 
PCDD/F portion (as per method 23). 

c) The combined extracts above were split in four portions prior to clean-up, one fourth of the combined extracts 
(not including the impinger extracts) was cleaned for PCDD/F analysis as per method 23, one fourth (including the 
iinpinger extracts) was cleaned for PAH/CP analysis as per CAR8429 and Environment Canada methods. The 
remaining extract portions were archived for possible additional andytical requirements. 

d) Listing of Internal Stan&&, Surrogatm, Field Spikes and Alternate Standards: 

The labelled materials added just prior to extraction and their definitions (please take note of the confusion on 
definitions from method to method) are: 

For PCDD/F (according to method 23 these are defined as internal standards): 
2,3,7,8-T4CDD-'3Clz 
2,3,7,8-T4CDF-'3C12 
1 ,2,3,7,8-P5CDD-*3C12 
1,2,3,7,8-P5CDF;'3C12 
1,2,3,6,7,8-H6CDD-13Ciz 
1,2,3,6,7,8-H6CDF- I3C12 

1,2,3,4,6,7,8-H7CDD-13Ci2 
1,2,3,4,6,7,8-H7CDF-l3CI2 

: and OCDD-13C12 

for PCB (according to C A R B  428, these are defined as internal standxds): 
4 - ~ ~ o r o b i p h e n y l - ' ~ ~ ~  
3,3' ,5,5'-Te~~~hlorobiphenyl-'~C 12 

2,2',3,3 ' 5 5 '  ,6,6~-0cta~hforobiphenyl-'~C~2 
Decaccfilor~biphenyl-~~C~ 2 

for CB (according to Env. Canada, these are defined as surrogates): 
1,3-DichIorobenzene-'& 
1,2,4-Tri~hIorobenzene-~H~ 
Hexachlor~benzene-~~C 12 

for PAH (according to Eov. Canada, these are defmed as surrogates): 
Acenaphthylene-21-& 
ctuysene-'H1 
Benzo(a)pyrene-2H12 

Zenon Environmental Laboratories Page 4 



PCDD/F,PCB/CB, PAH, ‘md ChlorophenoI Analysis in MM5 Trains 
for Rig0 & Rig0 Associates, Inc, 

Split 
Extract 

February 16,1996 

Extraction Standards 
. DCM) . 

FIGURE I 

DCM 

Cleaned Resin 
& Filter 

Solids 

Field Spike i Added 

Split 
Extract 1/2 

7 Sampling 

2nd Soxhlet 
Extraction 
(To1 uene) 

1 /4 Archive 

Split 
Extract Archive 

& Clean-Up 

Extract with. 

Organic 

Deriv./Extr 
with Acetic 
Anhydride/ f 

Hexane I Dryand] 

Concentrate 

Analyse 
for CP via 

Analyst: 
for PAH 
via SIM 

Andyse for 
PCB/CB 

via CARE 

Spike 
Alternate 1 Standard 1 
Clean-Up 
Extracts 

h d y s e  for 
PCDDF 
via EPA 

PCDD/F 
via EPA 
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PCDD/F,PCB/CB, PAH, (and Chlorophenol Analysis in MM5 Trains 
for Rig0 & Rig0 Associates, Inc. 

Febmuy 16,1996 

'and for CP (according to Env. Canada, these are defmed as surrogates): 
2,4-Di~NorophenoI-~~1-~3 
Pen tach1 oropheriol- 13C6 

Field splking of the resin traps of the org,mic trains was as follows: 

For PCDD/F (according to method 23, these are defined as surrogates): 
2,3,7,8-T4CDD-37Cb 
2,3,4,7,8-PSCDF- 13C1 2 

1,2,3,4,7,8-HGCDF-I3C12 
1,2,3 ,4,7,8-H6CDD-'3C12 
1,2,3,4,7,8,9-H7CDF-'3C12 

For PCB (this is defined as a surrogate): 
2,2 ', 3,4 ,S ,S ' ,6-Hep tachloro bip hen y I- ' 3C 2 

For CB (these are defined as fieId spikes): 
1,4-Di~hlorobenzene-~& 
1,2,3 -Trichloro ben~ene-~H, 

For PAH (these are defined as field spikes): 
Fluorene-2Hlo 
p-Terphen y 1 -2H14 

For CP (this is defrned as a field spike): 
2,6-Dibromo-4-fluorophenol 

In addition, the combined extracts are spiked with 1,2,3,7,8,9-H6CDF-13Clz (defined by method 23 as m alternate 
standard) prior to cle,m-up to monitor PCDD/F cle'ul-up efficiency. 

Injection standards added to the appropriate final extracts just prior to injection are: 

For PAH: 
Acenaphthene-2Hlo 
Pyrene-'Hlo 

.. Benzo(e)pyrene-2H1 

for PCB/CB: 
3,3 ' ,4,4'-Tetrachlorobiphenyl- 13C12 

for PCDD/F: 
I ,2,3 ,4-TCDD-'3C1 2 

I ,2,3,4,7,S-H6CDD- ''C, 2 

,and for CP: 
Acenaphtlww2Hlo 
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PCDD/F,PCB/CB, PAEI, ‘and Chlorophenoi Analysis in MM5 Trains 
for Rig0 & Rigo Associates, Inc. 

Febru‘uy 16,1996 

2.2 PCDD/F’ ANALYSIS VIA EPA METHOD 23 

The PCDD/F portion of the extract was cie,med ,and ,maIysed via EPA method 23 protocols using a VG Autospec 
UItbna high resolution Inass spectrometer. All laboratory glassware ‘and reagents were proofed to be cIe,m of 
PCDD/F contamination prior to .my sample preparation. 
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PCDD/F,PCB/CB, PAH, ‘and Chlorophenol Analysis in MM5 Trains 
for Rig0 & Rigo Associates, Inc. 

Febru,uy 16, 1996 

2.3 CP/PAH via Environment Canada Protocols: 

2.3.1 CP/PAH Separation and CP Acetvlation: 

The portion of the combined raw extracts for PAH/CP canalysis were transferred to 1000 mL scpruritory furuiel, 
dong with 3 solvent rinses of the flask. The organic phase was serially back-extracted with 30/20/20 IL portions 
of pre-clenned 0.lM potassium carbonate solution shaking vigorousfy for two minutes each time. The aqueous 
extract portion was drained into a 125 mL erlenrneyer flask, while the org,anic phase (containing the other 
cornpounds of interest) was dried over Na2S04 ,and concentrated to 3-S I ~ L  by rotiuy evaporation at 3X°C, 
exch,mged to isooctme for PAH ciean-up ‘and ,analysis. 

Via micro-pipette, 0.5 IT& of acetic ,anhydride was added to the aqueous extract ,and swirled briefly. After allowing 
the sample to st,md for 30 minutes, 8 mL of hexcane ,and 1 mnL of isooct‘ane were added to the erlenrneyer flask, the 
rnouth of which was the sealed with pre-rinsed aluminum foil. The sample was then swirled vigorously for two 
hours on a rotary sh‘aker. Deionized water was then added to raise the organic layer into the neck of the 
erlelvneyer flask. Approximately 7 mL of the organic phase was carefully withdrawn by Pasteur pipette ‘and 
transferred to a volume calibrated 15 mL centrifuge tube. (All centrifuge tubes were manually calibrated with 
isooctane to 0.50 rnL levels prior to initial use). Transfer of the remaining extract was facilitated by adding 6 IL 
of hexlane, in 2 xnL portions, to the sample ff ask. The derivatized CP fraction was blown down urider nitrogen to a 
volume of approxirnately 0.4 mL before adding 50 uL of the intemrd standard soIution (Acemphthene-dlO in 
isooct,me). A sufficient volume of isooctane was added to bring the sample exactly to the 1.0 inL scribe mark on 
the centrifuge tube. The CP fraction was then transferred to a 1.5 mL glass, crimp top vial. A Teflon faced, 
silicone rubber septum inside the vial cap provided M excellent seal. Prepared sample fractions were stored until 
the date of GCfMS rznalysis. 

The st,mdards for chlorophenol determination were prepared in the sane mcmer as the samples. A portion of a 
concentrated st‘udard mixture of chlorophenols in acetone was added to a carbonate solution ‘and derivatized to the 
acetates along side of the test scvnples (see above). The resultant standard concentrate. now as the chlorophenol 
acemtes were diluted for a 5-point initial calibration of the GC/MS instrument. The elution order of the 
chlorophenol acetates has been long esLibIished on DBS coiurnns via experunents with individual chlorophenol 
standards. 

2.3-2 PAH & CP Instrumental Analyses: 

Extracts were an,alysed on a Hewlett Packard 5972 K / M S  via selected ion monitoring (SIM) techmque. 
Denvatization of chlorophenols to their corresponding acemte derivatives facilitates excellent chromatography of 
these ‘malytes in levels appropriate for SIM analysis. In this manner, chlorophenols c4m be ,ulalysed at much lower 
leveIs than the underivatized ‘analogues. 

TypicaI instrument conditions are listed below. Ions monitored are dependent on the specific ,malysis. 
Qu,utification (and confirming ions for the analyses are Iisted below. 
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Injection Mode 
Coluinn 
Coluinn Flow 

30 In DBS X 0.2s inrn ID 

Oven Temperature Profile: 
80°C - 2 min; 
80°C - 210°C @ lO"C/min; 
2 1 O"C-29O"C @ 1 G"C/min hold for 10 Inin. 

GCMS ANALYSIS 
Gas Chromatography 

Splitless 

He at 20 cln/sec. 

GC/MS biterface - Direct Couple 
Tr,msfer Area - 2SO"C 

Mass spectrornetw 

Ionization Mode 
Electron Energy 
Fi1,men t Emission 
Electron Mu1 tip lier 
sc<m 

Electron Impact 
70 eV 
0.5 A 
1500 V 
SIM 

Qu,mtification was carried out by comparing mass spectrometric responses of selected ions to those of external 
s t i ~ l  d x d  s . 

The criteria used for the identification of the organics required: 
a) the presence of appropriate secondary ions in the mass spectrum 
b) signal to noise of at least 3 to 1 
c) retention tirne within 3 seconds of the reference standard after 
correction for internal smndard retention times. 
d) appropriate isotopic ratios for chIorinated andytes 

CP Monitored GCMS Ions ( d z )  

Compound Quantification Ions Confirming Ions 

Dichlorop henol Acetates 162 
TrichlorophenoI Acetates 198 
Tetrachlorophenol Acetates 232 
Pen rachlo ro p henol Acetate 266 
2,4-Di~hlorophenol-~H~ Acetate 165 

2,6-dibrorno-4-fluorophenoI Acetate 270 
Pentachlor~phenol-~~C~ Acetate 272 

204 
240 
274 
308 

268 

~~ ~ ~~~ ~~ ~~ 
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Compoiind 

Naphthdene 
Acennphthy lene 
Acenaphthene 
Fluorene 
Phen,mthrene 
An thrac en e 
F1 uorCm thene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
B enzo (a)p yrene 
Indeno( 1,2,3 -cd) pyrene 
D i b enz o (ah) an thrac e ne 
Benzo(gh)perylene 
Tetralin 
Quinoline 
2-Methylnap h thalene 
1 -Methyhaphthaiene 
B ipheny 1 
2-ChIoronaphthdene 
Benzo(a)fluorene 
Benzo(b)Eluorene 
m-Terpheny 1 
0-Terp hen yl 
p-Terphenyl 
2-Methy1,mr.hracene 
1 -Methy lphenanthrene 
9-Meth y lphenmthrene 
9,lO- 
Dimeth y Ianthracene 
Benzo(b)Lulthmcene 
Trip hen y lene 
Benzo(e)pyrene 
Perylene 

3 -Meth y Ic holmthrene 
D i benzo (a ,c)<m thrac ene 
/Picene 
Coronene 
Dibenzo( s c )  p yrene 

7,12-DMBA 

PAH Monitored GUMS Ions (dz) 
Quantification Ions Confirming Ions 

128 
152 
154 
166 
I78 
178 
202 
202 
228 
228 
252 
25 2 
252 
276 
278 
276 
104 
129 
142 
142 
154 
162 
216 
216 
230 
230 
230 
192 
192 
192 
206 

228 
228 
252 
252 
256 
268 
278 

300 
302 

64 
153 

153,152 
165 
176 
176 
101 
10 I 
114 
114 
126 
126 
126 
138 
139 
138 
132 
128 
14 1 
14 1 
153 
164 
215 
215 
215 
215 
215 
19 1 
191 
191 
191 

114 
114 
126 
126 
24 1 

139 

150 
15 1 
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2.4 PCB/CB Instrumental Analyses via CARB 428 

Extracts were anaIysed on a Hewlett Packard S972 GC/MS for PCB via selected ion monitoring (STM) technique. 
The CAFS method 429 has been modified to include chlorobenzenes in the sane ‘analytical run as PCB. 

2.4 PCB/CB VIA CARB METHOD 428: 
The polychlorinated biphenyls (PCB) analysis was via strict adherence to CARB method 428 protocols with the 
following modification: 

a) The injection standard of 3,3’,4,4’-teu;lchlo~obiphenyl-l3C12 was used in place of the recornrnended 
compounds phenanthrene-2HIo and 
chrysene-2H12. [the use of labeled PAH as injection standards is a conflict with the standards ,already spiked into 
the sample for PAH analysis]. 

CAM3 method 428 does not include a description of the analysis for chlorobenzenes but these analytes are cleaned 
and recovered by the same procedures as PCB. The CB ,analysis is easily included on the same GC/MS 
insmnental run as for the PCB determination. 

The CB analysis was by selected ion monitoring (SIM) from the s a n e  analytical run as for the PCB analysis 
monitoring the following ions: 

CB Monitored (WMS Ions ( d z )  

Compounds . 

Dichlorobenzenes 
Trichlorobenzenes 
TetachIorobenzenes 
Pentachloto benzene 
HexacNorobenzene 

Dichloro benzene-2Hq 
TricNoro benzene-2H 
Hexacworo benzene- 1 c g  3 

Quantification Ions Confirming Ions 

146 
180 
216 
250 
284 

150 
183 
290 

148 
182 
2 14 
252 
286 
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February 16, 1996 

3.0 ANALYTICAL RESULTS 

The nnalytical data for the MMS trains samples with the associated sample QC data (laboratory method blank, 
b t m k  matrix spikes <and internal/surrogate/:/field spike recoveries) are presented in the Appendices at the end of this 
report. The data cue not corrected for laboratory method bl‘ulk nor tk ld  b1,m.k data. Because these data are derived 
from isotope dilution methods, the PCDD/F (EPA method 23) ;md PCB (CARB method 428) data are corrected for 
‘internal standard’ recoveries. The other datii from the PAH, CB and CP ‘analyses, are not corrected for ‘surrogate’ 
recoveries. 

As per the defiiied scope of work, a selected few of Lhe PCDD/F extracts were ‘malysed on 8 DB-225 column to 
confin the 2,3,7,8-‘TCDF values. For consistency, the 2,3,7,8-TCDD toxic equivalents have been calculated using 
the 2,3,7,8-TCDF values from the DB-5 pri~n,uy column data. The NATO/CCME 1987 toxic equivalent factors 
were the factors used for all toxic equivalent data calculations. The reported ‘2,3,7,8-TCDD toxic equivalent’ 
values are based on confirmed positive values only. The ‘mcwimurn 2,3,7,8-TCDD toxic equivalent’ values are 
b a e d  on either confinned positive instrument responses to 2,3,7,8-substituted isomers or, in the absence of ;L 
confinned response, on the instrument detection limit for that congener. 

As per the defined scope of work on this project, only three of the toluene wsur,mce rinses were malysed for 
PCDD/F. 

See also comments on the appropriate cover pages for each individual cvlalysis for additional information in 
regards to the ‘analytical dam 
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4.0 QUALITY CONTROL/OUALITY ASSURANCE (OA/OC) 
A complete QA/QC progr,un is employed by ZENON. The elements of this program aid a brief discussion of each 
of the elements ,are presented below: 

Sample Custody 
Strict chain of custody is m,?intained for scvnples analysed in this project. Samples received from the field were 
signed off upon delivery ,and immediately entered into ZENON's lab infoonnation system. Prior to extraction, 
samples were stored under refrigeration in a secure area. All technologists working on this project have kepr 
accurate records of dl actions t(2ken with the sanples. ZENON also has a security system in place that ensures 
unauthorized entry into the lab area is immediately known ,and appropriate staff 'and police me contacted. 

Laboratory Method Blanks 
A method bl,ulk is M analysis incorporating d l  aspects of the analysis, excluding the sample. Included is an 
unused portion of the same resin batch as supplied for the sampling program. In this study, a method b1,m.k was 
processed for each group of samples processed together. The uncorrected laboratory method blank dita are 
presented with the sample data in the Appendices at the end of the report. The analytical data are not corrected for 
the laboratory method b1,m-k. 

Blank Resin Matrix Spikes 
A portion of the s,me resin as supplied for the sampling progr,un is spiked with unlabelled (native) analytes and 
(mdysed within the s'mple batch. These bl,& matrix spike data are presented with the sample data in the 
Appendices at the end of the report. 

Standards -Internal, Surrogate & Recovery 
ZENON uses both native and labeled PCDD/F, PCB/CB, CP <and PAH standards as identified in the appropriate 
protocols and h a  added additiond labeled Malytes to enhance the minimum requirements for many of the 
methods. Field or surrogate spikes were added prior to sampling. Every sample was fortified with internal 
standards from each contamin,mt group prior to the start of analysis and each extract was fortified with a recovery 
st,andxd just prior to injection. Five point calibrations were used to define the response curve characteristics. 

Data File 
All data acquired on the GC/MS systems will be maintained on magnetic tape for a period of three months p a t  the 
conclusion of the project. The use of the sample analysis logs on the GC/MS systems allows for the rapid 
identification of the ,malysis dates <and archive tapes. 

Quantitation Calculations 
As part of the QA/QC in this project, all calculations were performed by computer. Data files will be m,aintained 
for thee months beyond the end of the project. Copies of all data reports and correspondence will be maintained 
in the completed project file for six months. 

Data Reports and Verification 
Transcriptions of the GC/MS data to the ZEL dau computers are nonndly performed by automated electronic 
transfer. Occasionally, the data are entered manually. Regardless of the approach, the responsibility for the initial 
dita <analysis ,and data transfer resides with one anaIyst with verification and validation by a second anaiyst. 
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00016 
ZENON 5555 North Service Road Tel 905 332 8788 

Environmental Burlington Ontario Fax 905 3329169 

Laboratories Canada L7L 5H7 

Certificate of Analysis 

Regional 

Laborafories. 

3ritrsh Columbia 

Ontario 

Q 3 e b e C 

CLIENT INFORMATION 

Attention: John Chandler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rigo & Rig0 Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 B e r a  Commons 
Suite 21.1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORMATION 

Contact: Ron McLt=d/Y vonne Bond 
Project: AN95 I 192 
Date Received: 95/11/22 
Date Reported: 96/01/15 

Submission No.: SLOOS4 
Sample No.: 05 1002 

NOTES: I-' = not unalysed '<' = less rlran Method Defeclion L i d  (MDL) 'NA' = no duia availabie 

LOQ can by determitied for  QU analytes by multiplying die appropriate MDL X 3.33 

Solids duiu is based otr dry weigh! except f o r  bioh analyses. 

Organic analyses are riot corrected for exlrucfion recovery standards except for isotope 

dilution m d t o d s ,  (i.e. CARB 429 P A N ,  all PCDDIF and DBDIDOF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies, 

Ali work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. A n y  and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: CHLOROBENZENE FINAL REPORT 

"NS" = Not Spiked 

* , *k"  - - A fresh surrogate spiking solution was prepared fur the last batch of CB samples processed. 
I n  error, 1,2,3-Trichlorobenzene-2H3 was added to t he  solution rather than 1,2,4-Trichiorobenzene-2H3. 
Therefore this batch of samples had 1,2,3-Trichlorobenzene-2H3 added both as a "surrogate" and as 
a "field spike". Therefore only one average recovery is available for both field spike and surrogate recoveries. 
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Component 

Zenon Ertvirorznzerztnl Laborutories - Certificate of Analysis Page 1 of 5 

Client ID : Method Blank B1-OC T1-OC 72-OC T3-OC 
Zenon ID: 051002 95 Blank Blank 05 1003 95 05 1004 95 05 1005 95 05 1006 95 

Date Sampled: 95/11/20 Spike #1 %# Recoveries Spike #2 5% Recoveries 95/11/20 95/11/17 95/11/18 9 9 1  1/18 

1,2-Dichlorobenzene 
1,3-Dichlorobenzenc 
1,4-Dichlorobenzene 
1,2,3 -Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1,2,3,5- 1,2~4,5-Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
Smog ate Recoveries 
2H4-1.3-Dichlorobenzene 
2H3-1,2P-Trichlorobenzene 
13C6-Hexachlorobenzene 
Field Spike 
2H4- 1,4-Dichlorobenzene 
2H3- 1,2,3-TrichIorobenzene 

MDL Units 

0.050 ug 
0.050 'I 

0.050 I' 

0.050 " 

0.050 'I 

0.050 " 

0.050 " 

0.050 " 

0.050 
0.050 " 

9% 

% 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

59 
66 
74 

NS 
NS 

0.21 
0.21 
0.34 
0.22 
0.22 
0.22 
0.24 
0.45 
0.24 
0.28 

51 
53 
66 

NS 
NS 

51 
52 
84 
56 
56 
55 
59 
57 
59 
69 

51 
53 
66 

NS 
NS 

0.28 
0.29 
0.43 
0.33 
0.32 
0.32 
0.33 
0.67 
0.33 
0.37 

72 
79 
90 

NS 
NS 

70 
71 
107 
83 
80 
81 
83 
84 
84 
92 

72 
79 
90 

NS 
NS 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<a20 
<0.20 
<0.20 
<0.20 

32 
37 
55 

30 
32 

0.45 
0.53 
0.56 
0.54 
1.8 

0.2 1 
0.65 
1.4 

0.99 
0.29 

56 
70 
84 

54 
60 

0.55 
0.70 
1.1 

0.67 
2.2 
0.28 
1 .oo 
1 *I3 
1.4 

0.45 

73 
76 
85 

68 
65 

0.50 
0.66 
0.5% 
0.61 
1.7 

0.25 
0.78 
1.5 
1.1 

0.38 

80 
8% 
100 

72 
73 

Client:Rigo Rig0 Associatcs. Inc. Project:Davis County RR 
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Client ID: 
Zenon ID: 

Date Sampled: 
Component MDL 

T4-OC 
05 1007 95 
9511 1/19 

Units 

U 6  0.18 
I t  0.21 

0.30 
0.22 
0.57 

<0.20 
0.27 
0.53 

t I  0.46 

<0.20 
5% 

27 
37 
87 

28 
33 

t I  

t l  

t 1  

t I  

t t  

I I  

I, 

5% 

T5 -0C 
051008 95 
9511 1/19 

h4ethod Blank 
051661 95 
9511 1/21 

T8-OC 
051662 95 
95/11/21 

T9-OC 
05 1663 95 
95/11 /2 1 

Blank 
Spike #I 

Blank 
Spike #2 5% Recoveries 5% Recoveries 

1,2-D ich loro benze ne 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2,3-TrichIorobenzene 
1,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1. ,2,3,5-1,2?4,5-TetrachIorobenzene 
Pentachlorobenzene 
Hexachloro benzene 
Surrogate Recoveries 
2H4- 1 ,TJ-Dichlorobenzene 
2H3- 1,2,4-Trichlorobenzene 
13C6-Hexachlorobenzene 
Field Spike 
2H4- 1,4-Dichlorobenzene 
2H3- 1.2,3-Trichlorobenzene 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0,050 
0.050 
0.050 
0.050 

0.57 
0.72 
0.78 
0.49 
1.5 

0.22 
0.5 1 
0.96 
0.63 
c0.20 

c0.20 
4 . 2 0  
0.3 I 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

0.4 1 
0.4 1 
0.75 
0.40 
0.42 
0.40 
0.42 
0.83 
0.39 
0.38 

100 
100 
190 
100 
100 
100 
110 
100 
98 
94 

0.42 
0.40 
0.80 
0.40 
0.40 
0.39 
0.42 
0.82 
0.39 
0.38 

100 
99 
200 
100 
100 
98 
100 
100 
97 
94 

0.46 
0.53 
1.2 

0.25 
0.74 

<0.20 
<0.20 
0.44 
<0.20 
<0.20 

0.5 1 
0.64 
1.1 ' 

0.35 
1 .o 

<0.20 
0.26 
0.65 
0.25 
<0.20 

85 
86 
95 

58 
67 
76 

62 
68 
75 

62 
68 
75 

49 
54 
60 

49 
54 
60 

46 
54 
67 

50 
58 
69 

75 
73 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

NS 
NS 

54 
61 

57 
67 

Client:Rigo Rigo Associates. Tnc. Projcct:Davis County RR or: 



1/17/94 Zenon Enviroanzerztal Laboratories - Certificate of Analysis 

Client ID: T10-OC T1 1-OC T12-OC T13-OC 
Zenon ID: 051664 95 051665 95 051666 95 051667 95 

Date Sampled: 9511 1/22 95/11/22 95/11/23 95/11/23 
Component 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1,2,3,5 - 1,2,4,5 -Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
Surrogate Recoveries 
2H4- 1,3-Dichlorobenzene 
2H3- 1,2,4-Trichlorobenzene 
13C6-Hexachlorobenzene 
Field Spike 
2H4- 1,4-Dichlorobenzene 
2H3- 1,2,3-Trichlorobenzene 

MDL Units 

0.050 ug 
0.050 I' 

0.050 'I 

0.050 " 

0.050 'I 

0.050 " 

0.050 " 

0.050 " 

0.050 " 

0.050 " 

% 

5% 

0.79 
0.95 
1.9 

0.96 
2.4 

0.38 
1.1 
2.4 
1.7 

0.62 

75 
77 
79 

87 
85 

0.4 1 
0.50 
0.86 
0.23 
0.69 

~ 0 . 2 0  
<0.20 
0.37 
c0.20 
<0.20 

53 
57 
68 

61 
64 

0.74 
0.85 
1.2 

0.73 
1.5 

0.30 
0.88 
1.9 
1.1 

0.32 

60 
64 
68 

67 
70 

0.71 
0.8 1 
1.7 

0.76 
1.8 

0.29 
0.92 
1.9 
I .2 

0.43 

68 
70 
75 

78 
78 

Method Blank 
0521 93 95 
9511 1/22 

<0.20 
<0.20 
0.39 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

34 
53* 
48 

NS 
NS 

Blank 
Spike #1 

0.43 
0.45 
0.68 
0.37 
0.37 
0.36 
0.39 
0.74 
0.37 
0.4 1 

56 
75 * 
71 

NS 
NS 

Page 3 of 5 

Blank 
5% Recoveries Spike #2 %'Recoveries 

110 
110 
170 
93 
92 
89 
98 
93 
93 
100 

56 
754 
71 

NS 
NS 

0.44 
0.45 
0.60 
0.38 
0.37 
0.36 
0.40 
0.77 
0.41 
0.42 

49 
68* 
63 

NS 
NS 

110 
110 
150 
95 
92 
91 
99 
96 
100 
100 

49 
68" 
63 

NS 
NS 

$;s 
a 
0 

U3 
2 

C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



1/17/96 

Component 

Zeiiori Environmental Laboratories - Certificate of Analysis Page 4 of 5 

Client ID: B2-OC T6-OC T7-OC T14-OC T15-OC T16-OC T17-OC T18-OC Method Blank 
Zenon ID: 052194 95 052195 95 052196 95 052197 95 052198 95 052199 95 052200 95 052201 95 052798 95 

Date Sampled: 95/11/22 45/11/20 9511 1/20 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/25 

1,2-Dichlorobenzene 
1,3-DichIorobenzene 
1,4-Dichlorobenzene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorubenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1,2,3,5-1,2,4,5-Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
Surrogate Recoveries 
2H4- 1.3 -Dichlorobenzene 
2H3- 1,2,4-Trichlorobenzene 
13C6-Hexachlorobenzene 
Field Spike 
2H4- 1,4-Dichlorobenzene 
2H3- 1,2,3-TrichIorobenzcne 

MDL Units 

0.050 'lg 
0.050 " 

0.050 'I 

0.050 " 

0.050 " 

0.050 
0.050 " 

0.050 'I 

0.050 'I 

0.050 " 

5% 

95 

<0.20 
d . 2 0  
0.86 
<0.20 
<0.20 
<0.20 
~0.20 
<0.20 
40.20 
<0.20 

42 
62* 
69 

53 
62* 

0.76 
0.83 
1.3 

0.67 
2.8 
0.26 
0.84 
I .8 
1.7 

0.36 

49 
67 * 
70 

58 
67 * 

0.74 
0.86 
1.3 

0.68 
2.4 
0.26 
0.79 
1.7 
1.4 

0.37 

51 
66* 
68 

55 
66" 

0.82 
0.93 
1.2 

0.37 
1 * 1  

0.20 
0+21 
0.58 

<o .20 
<o .20 

46 
59* 
60 

55 
59 * 

0.75 
0.88 
2.5 

0.36 
1.3 

<0.20 
<0.20 
0.5 1 

<0.20 
<0.20 

61 
71* 
66 

68 
7 1" 

0.92 
1 .o 
2.6 

0.49 
1.3 

0.23 
0.34 
0.80 
0.34 

<0.20 

53 
62* 
60 

58 
62* 

0.72 
0.88 
1.2 

0.43 
1.3 

0.20 
0.33 
0.79 
0.30 

<0.20 

51 
65 * 
66 

60 
65 * 

0.83 
I .1 
1.3 

0.64 
2.1 
0.28 
0.70 
I .6 

0.78 
0.25 

43 
55* 
62 

51 
55" 

<o .20 
c0.20 
0.39 

<o .20 
<0.20 
c0.20 
<0.20 
<0.20 
<0.20 
<o .20 

34 
53" 
48 

NS 
NS 

a 
U 
U 
n> 
CY C1ient:Rigo Rigo Associatcs, Inc. Project:Davis County RR 



1/17/96 Zeaon Enviromierital Laboratories - Certificute of Analysis Page 5 of 5 

Client ID: 
Zenon ID: 

Date Sampled: 
Corn pone n t MDL Units 

B3-OC 
052799 95 
9511 1/25 

T19-OC 
052800 95 
95/11 /26 

T20-OC 
052801 95 
9511 1/27 

El-oc 
052802 95 
95 /11/27 

T22-oc 
052803 95 
9511 1/28 

T23-OC 
052804 95 
9511 1/28 

<0.20 
<0.20 
0.84 
d . 2 0  
<0.20 
<0.20 
<0.20 
<o .20 
<o .20 
<0.20 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
I ,LC-Dichlorobenzene 
I ,2,3-Trichlorobenzene 
1 ,214-Trichlorobenzene 
1,3,5-Trichlorobenzene 
1,2,3,4-Tetrachlorobenzene 
1,2,3,5-1,2,4,5-Tetrachlorobenzene 
Pentachlorobenzene 
Hexachlorobenzene 
Surrogate Recoveries 
2H4-I ,3-DichIorobenzene 
2H3- 1,2,4-Trichlorobenzcne 
1 3C6-Hexachlorobenzene 
Field Spike 
2H4-1 ,Lt-Dichlorobenzene 
2H3- 1,2,3-Trichlorobenzene 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

I .4 
1.2 
I .4 
I .I 
3.5 

0.39 
1.6 
3.2 
2.2 

0.57 

1.2 
1.1 
I .3 

0.55 
I .9 

0.27 
0.39 
0.94 
0.34 

<0.20 

1.7 
1.1 
1.1 

0.87 
2.1 
0.29 
0.5 1 
1 .o 

0.47 
<0,20 

0.86 
0.93 
1.3 

0.33 
0.94 
<2.0 
<0.20 
0.44 
<0.20 
<0.20 

0.85 
1 .o 
1 .I 

0.37 
1.1 

<o .20 
<o .20 
0.53 

<a20 
<0.20 

11 

I 1  

% 
39 

59* 
57 

47 
55" 
56 

42 
55"  
59 

57 
69* 
67 

54 
71* 
67 

47 
63* 
65 

46 
59* 

52 
55* 

49 
55* 

64 
69* 

66 
71* 

54 
63 * 

1 
a 
0 
10 
2 C1ient:Rigo Rigo Associates: Inc. koject:Davis County RR 



1 f 16/96 

Batch Code: 
1.2-Dichlorobenzene etc. 

Analysis Date: 
Preparation Date: 

ZEL Summary of Analysis Pre. Dates 

1212MBOI 
0s 1002 
05 1003 
05 1004 
OS 1005 
05 1006 
05 1007 
05 1008 

95 f 12/13 
95 f 12/12 

1213VC01 
051661 
05 1662 
05 1663 
05 1664 
05 1645 
05 1666 
05 1667 

95/12/21 
95/12/13 

1219VC01 
052193 
052 194 
052195 
052 196 
052197 
052198 
052199 
052200 
05220 1 
052798 
052799 
052800 
05280 1 
052802 
052803 
052804 

95/ 12/22 
95/ 12/19 

00022 
Page MS-1 of 1 

Client:Rigo Rig0 Associates, Inc. F’roject:Davis County RR 



PCB Data 



00024 
ZENON 

Environmental 

Laboratories 

Regional 

laborafories: 

Br~tish Columbia 

Ourarm 

QLlebec 

5555 North Service Road Tel  905 332 8788 

Burl ington  Ontario Fax905 332 9169 

Canada L7L 5H7 

Certificate of Analysis 

CLIENT INFORMATION 

Attention: 
Client Name: 
Project: 
Project Desc: 

Address: 

Fax Number: 

John Ch'mdIer 
Rigo & Rig0 Associates, Lnc. 
Davis County RR 
Analysis of Stack Emissions 

1 Berea Commons 
Suite 21 1 
Berea, Ohio 
44017-2534 
2 16-243-2759 

LABORATORY INFORMATION 

Contact: Ron Mckod/Yvonne Bond 
Project : AN95 1 192 
Date Received: 95/11/22 
Date Reported: 96/01/15 

Submission No,: 5L0054 
Sample No,: 05 1002-052798 

Phone Number: 216-243-5544 

NOTES: '-' = not analysed '4 = less titan M e h d  Detection Limil {MDL) 'NA' = NO data uvaifable 

LOQ can by deternuned f o r  aU anulytes by muhiplying the appropriare M D L  X 3.33 

Solids data is bnsed on dry weight except f o r  bioh analyses. 

Organic Q I ~ ~ S ~ S  are not corrected for extraclion recovery standards excepl far isotope 

dilution iiietiiods, (i.e. C U B  429 PAH, aU PCDDIF aid DEDIDBF arralyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based OR t h e  principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for a period of three weeks fiom receipt of data or as per contracr 

COMMENTS: PCB FINAL REPORT 

"NS" = Not spiked 

Page 1 



1/15/96 

Client ID: 
Zenon ID: 

Date Sampled: 
Component Units 

Chlorobiphenyls ug 
Dichlorobiphenyls 
Trichlorobiphenyls I t  

Tetrachlorobiphenyls 
Pentachlorobiphenyls I I  

Hexac hlorobiphenyls 
Heptachlorobiphenyls I I  

Octac hIorobiphenyls 
Nonachlorobiphenyls 
Decachlorobiphen yl 
PCB (total) 
Internal Recoveries % 
4-Chlorobiphenyl-13C6 
3,3,5,5-Tetrachlorobiphenyl- 13C 12 
2,2,3,3,5,5,6,6-Octachlorobipheny1-13Cl2 
Decachlorobiphenyl-13C 12 

2,2,3,4,5,5,6 -Heptac hl orobiphenyl- 1 3C 1 2 

I I  

11 

I 1  

I 1  

I 1  

I t  

11 

Surrogate Recoveries 5% 

Method Blank 
05 1002 95 
95/11/20 

<0.0050 
0.01 1 

<0.0080 
<O.O 16 
0.0080 
<0.020 
~ 0 . 0  18 
<O.O 16 
<0.032 
~0 .024  
0.0 18 

78 
103 
75 
92 

NS 

B 1 -0c 
Blank Blank 05 1003 95 

Spike #1 5% Recoveries Spike #2 5% Recoveries 95/11/20 

0.19 
0.23 
0.2 I 
0.19 
0.22 
0.23 
0.19 
0.22 
0.21 
0.22 
2.1 

94 
110 
100 
96 
110 
120 
97 
110 
110 
I10 
110 

0.18 
0.22 
0.2 1 
0.2 1 
0.2 1 
0.22 
0.18 
0.22 
0.21 
0.21 
2.1 

90 
110 
100 
110 
110 
110 
89 
110 
100 
110 
100 

<0.0080 
<0.0090 
<0.0090 
<O,O 13 
c0.020 
<0.0090 
<0.020 
<0.020 
<0.028 
~ 0 . 0 4 0  
<0.040 

69 69 102 102 53 
91 91 108 108 95 
73 73 83 83 70 
88 88 98 98 91 

NS NS NS NS 92 

T 1 -0C 
05 1004 95 
95/11/17 

<O.O 14 
<0.030 
C0.022 
<0.029 
<O.O 15 
c0.0 10 
<o.o 10 
<0.026 
~0 .028  
<0.043 
<0.043 

91 
105 
75 
93 

89 

T2-OC 
05 1005 95 
95/11/18 

4.014 
<o.o 1 8 
4 . 0  19 
<o.o 19 
<0.0090 
<o.o 19 
<0.02 1 
<o -02 1 
~ 0 . 0 2 9  
<0.022 
<0.040 

93 
102 
76 
94 

87 

C1ient:Rigo Rigo Associates, Inc. 

Page 1 o f 5  

T3 -0C 
05 I006 95 
95/11/18 

<0.015 
<o.o 19 
<0.020 
<o.o 10 
~0,023 
~0.0 13 
<o.o 1 1 
r0.036 
<0.029 
4 . 0 4 2  
~0.042 

' 101 
112 
85 
112 

99 

e.3 
a 
c3 
M 

Project:Davis County RR 



1/15/96 Zenon Eizvironmerital Laboratories - Certificate of Analysis Page 2 of 5 

Client ID: T4-OC T5-OC Method Blank T8-OC t9-0c 
Zenan ID: 051007 95 051008 95 051661 95 Blank Blank 051462 95 051663 95 

Date Sampled: 9511 1/19 95/11/19 95/11/21 Spike #1 % Recoveries Spike #2 5% Recoveries 9511 1/21 95/11/21 
Corn pun en t Units 

Chlorobiphenyls "g 
Dichlorobiphenyls 
Trichlorobiphen yls 
Tetrachlorobiphenyls I t  

Pentachlorobiphenyls 
Hexachlorobipheny 1s 
Heptachlorobipheny 1s 
Octachlorobiphenyls 
Nonac hlorobiphenyls 
Decachlorobiphenyl 
PCB (total) 
Internal Recoveries 5% 
4-Chlorobiphenyl- 13C6 
3,3,5,5-Tetrachlorobiphenyl-I3C 12 
2,2,3,3,5,5,6,6-0ctachlorobiphenyl-l3Cl2 
D ec ac hl or obiphen y 1- 1 3 C 1 2 

2,2,3,4,5,5,6-Heptachlorobiphenyl-l3Cl2 

I 1  

1 1  

I 1  

1 1  

I t  

1 1  

1 1  

1 1  

1 1  

Surrogate Recoveries % 

<0.017 
<0.02 1 
<0.022 
<0.019 
~0 .027  
<0.013 
40.022 
~ 0 . 0 3 7  
<0.030 
~0.045 
4.045 

85 
106 
77 
99 

94 

~ 0 . 0  15 
<0.015 
<0.023 
<O.O 18 
<0.025 
<0.012 
4 .020  
4 .037  
~0.030 
<a044 
<0.044 

98 
116 
78 
101 

94 

<0.0030 
<0.0060 
<0.0030 
<0.0060 
<0.0070 
<0.0090 
<0.010 
~0.014 
c0.012 
~0 .014  
4 . 0  15 

80 
88 
67 
86 

NS 

0.69 
0.73 
0.69 
0.6 1 
0.68 
0.68 
0.62 
0.73 
0.69 
0.62 
6.7 

80 
90 
66 
84 

NS 

86 
91 
84 
76 
85 
85 
78 
92 
86 
78 
84 

80 
90 
66 
84 

NS 

0.72 
0.73 
0.72 
0.60 
0.67 
0.68 
0.61 
0.72 
0.70 
0.62 
6.8 

61 
73 
55 
68 

NS 

90 
92 
90 
75 
84 
85 
77 
91 
87 
78 
85 

61 
73 
55 
68 

NS 

C0.020 
<0.011 
<0.016 
<o.o 12 
~0 .015  
<0+015 
<o.o 10 

<0.0090 
<O.O 13 
<0.012 
<O.O 16 

70 
91 
73 
85 

98 

~ 0 . 0  16 
<o.o 12 
<0.060 
<0.0090 
<0.012 
<o.o 12 
<0.010 
~0 .013  
<0.010 
<0.0080 
<0.060 

74 
87 
67 
88 

92 

C1ient:Rigo Rigo Associates, Inc. Pr0ject:Davi.s County RR 



1/15/96 Zenon Erzvironmenlal Laboratories - Certificate of Analysis Page 3 of 5 

Client ID: TlO-OC T11-OC T12-OC T13-OC Method Blank 
Zerznrz ID: 051664 95 051665 95 051666 95 051667 95 052193 95 Blank Blank 

Date Sanipled: 95/11/22 95/11/22 95/11/23 95/11/23 95/11/22 Spike #l % Recoveries Spike #2 % Recoveries 
Component Units 

Chlorobiphenyls % 
Dichlorobiphenyls 
Trichlorobiphenyls 
Te tr ac hlo r o biphen y 1 s 
Pentac hlorobiphenyls 
Hexachlorobiphen y 1s 
Hep t ac h 1 or0 bi p hen y 1 s 
Octachlorobiphenyls I I  

Nonachlorobiphenyls I1 

Decac hlorobiphen yl 
PCB (total) 
Internal Recoveries % 
4-Chlorobiphenyl- 13C6 
3,3,5,5-Tetrachlorobiphenyl- 13C 12 
2,2,3,3,5,5,6,6-0ctachlorobiphenyl- 13C 12 
Decachlorobiphenyl- 13C12 

2,2,3,4,5,5,6-Hept ac hlor o bi p hen yl- 1 3 C 1 2 

I I  

I 1  

I I  

I I  

I1 

11 

I 1  

11 

Surrogate Recoveries % 

co.019 
~ 0 . 2 8  
~ 0 . 1 7  
4 . 0 2 3  
4 . 3 0  
~0.018 
<0.0050 
<0.0070 
~ 0 . 0 2 3  
<0.020 
~ 0 . 3 0  

<0.029 
~0.074 
<o. 14 
<0.021 
<0.27 
<0.020 
<0.0060 , 

<O.O 13 
<o,o 12 
<o.o 10 
<0.27 

<0.027 
<0.054 
<0.075 
<o.o 18 
<0.20 
40.014 
~0.015 
<0.011 
<0.013 
<o.o 12 
<0.20 

<0.019 
~0 .038  
~0.067 
<0.012 
<o. 12 
<o.o 1 1 
<0.0060 
<0.0050 
<0.0080 
<O.O09U 

<0.12 

<0.0060 
<0.011 
<0.019 
<0.011 
<0.018 
<o.o 12 
<0.010 
<a01 1 
<0.011 
<0.013 
<0.019 

0.73 
0.77 
0.73 
0.64 
0.73 
0.73 
0.5 1 
0.72 
0.67 
0.63 
6.9 

91 
97 
91 
80 
92 
91 
64 
90 
84 
78 
86 

0.77 
0+8 1 
0.82 
0.66 
0.72 
0.74 
0.48 
0.73 
0.68 
0,62 
7 .O 

96 
100 
100 
82 
90 
92 
59 
91 
85 
78 
88 

90 
96 
72 
85 

74 
85 
63 
84 

72 
80 
59 
70 

84 
95 
72 
86 

52 
67 
59 
76 

76 
92 
78 
96 

76 
92 
78 
96 

68 
85 
70 
87 

68 
85 
70 
87 

99 88 82 98 NS NS NS NS NS 

C1ient:Rigo Rig0 Associates, h c .  Project:Davis County RR 



1/15/96 Zenon Environmental Laboratories - Certipcate of Analysis Page 4 of 5 

Client ID: B2-OC T6-OC T7-OC T14-OC T15-OC T16-OC Tl7-OC Tl8-OC 
Zeiion ID: 052194 95 052195 95 052196 95 052197 95 052198 95 052199 95 052200 95 052201 95 

Date Sampled: 95/11/22 95/11/20 95/11/20 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 
Component Units 

Chlorobiphenyls "g 
Dichlorobiphenyls 
Trichlorobiphenyls 
Tetrachlorobiphenyls i t  

Pent ac hlor obiplien y 1s 
Hexachlorobiphenyls I I  

Hep t achloro bip heny ls 
Octachlorobiphenyls 
Nonachlorobiphenyls 1 1  

Decachlorobiphen y1 I t  

PCB (total) 
Internal Recoveries % 
4-Chlorobiphenyl- 13C6 
3,3,5,5-Tetrachlorobiphenyl- 13 C 1 2 
2,2,3,3,5,5,6,6-0ctach~orobiphenyl- 13C I 2  
DecachiorobiphenyLl3C 12 

2,2,3,4,5,5,6-Heptachlorobiphenyl- 13C12 

t l  

i t  

I t  

I I  

I t  

t t  

Surrogate Recoveries 5% 

<0.0060 
<0.0090 
<0.010 
<0.0060 
<0.012 
<0.016 

<O.U090 
<0.011 
<0.0070 
<0.010 
~0.016 

<0.0070 
<0.0090 
<0.0090 
<0.0070 
<0.033 

<O .008 0 
<o .009 0 
<o.o 12 
<0.0070 
<o .009 0 
<0.034 

<o.o 1 1 
<0.010 
c0.022 
<0.0060 
<0.043 
~0.013 
<o.o 12 
<0.0080 
<0.0070 
<0.0080 
~0 .043  

<o.o 12 
<0.067 
<0.19 
<0.030 
~ 0 . 5 2  
<0.025 
<0.012 
<0.010 
<0.0090 
CO.01 1 
<0.52 

<O -009 0 
4 .023  
~0.049 
<0.016 
<0.012 
4.016 
<0.0080 
<0.0090 
<0.0070 
<0*010 
~0.049 

<o.o 1 2 
~0.030 
<0.10 
<0.019 
<0.28 
<0.012 
<0.012 
<O .008 0 
<0.0080 
<0.011 
4 . 2 8  

~ 0 . 0  18 
<0.047 
<0.080 
<O.O 14 
<0*2 1 

<O.O 16 
<o.o 10 
<0.010 
<0.0080 
<0.011 
<0.21 

~0.015 
<0.036 
~0 .056  
<0,0090 

CO.11 
<0.0090 
<0.011 
<o.o 10 
<0.0090 
<o.o 12 
<0.11 

76 
104 
88 
106 

79 
100 
76 
98 

76 
98 
77 
97 

70 
83 
62 
83 

94 
96 
74 
84 

69 
83 
64 
79 

77 
89 
69 
84 

66 
92 
70 
84 

114 104 101 87 98 86 91 94 

C1icnt:Rigo Rigo Associms, h c .  Pro.jccl:Dnvis County R R  



1/15/96 Zeizon Environnientul Laboratories - Certificate of Analysis Page 5 of 5 

Clienf ID: 
Zenon ID: 

Date Sampled: 
Component Units 

Method Blank 
052798 95 
95/11/25 

B3-OC 
052799 95 
95/11/25 

T 19-OC 
052800 95 
95/11/26 

T20-OC 
052801 95 
9511 1/27 

T2 1 -0C 
052802 95 
95/11/27 

T22-OC 
052803 95 
9511 1/28 

T23-OC 
052804 95 
95/11 /28 

<0.0060 
<o.o 1 1 
<o.o 19 
4 . 0 1  1 
<0.018 
<0.012 
<0.010 
co.011 
<0.011 
<O.O 13 
<0,019 

ChIorobiphen y 1s ug 
Dichlorobiphenyls 
Trichlorobiphen y 1s I 1  

Tetrachlorubiphenyls 
Pentachlorobiphenyls 
Hexachlorobiphenyls 
Heptachlorobiphenyls 
Octac hlorobiphenyls 
Nonac hlorobiphenyls II 

Decachlorobiphenyl 
PCB (total) 11 

Internal Recoveries % 
4-Chlorobiphenyl- 13C6 
3,3,5,5-Teuachlorobiphenyl- 13C 12 
2,2,3,3,5,5,6,6-0ctachlorobiphenyl-13C12 
Decachlorobiphenyl- 13C 12 

2,2,3,4,5,5,6-Heptachlorobiphenyl-13C12 

I1 

I I  

I1 

11 

11 

I t  

11 

Surrogate Recoveries % 

<o.o 1 1 
<o.o 10 
<0.010 
<0.0080 
<O.O09U 
.=0*0090 
co.0 1 1 
<0.0080 
<0.0080 
<0.011 
<0.011 

<0.017 
<0.015 
4 .042  
<o.o 12 
~ 0 . 0 9 4  
~0 .014  
<o.o 12 
4.0 10 
<0.0090 
<o.o 12 
<0.094 

<O.O I8 
4.0 10 
<0.011 
<U.0080 
<0.020 
<0.0090 
<o.o 10 
<0.010 

<0.0080 
<0*011 
C0.020 

~ 0 . 0 1 7  
<0.015 
<0.0090 
<0.0070 
co.0 19 
<0.010 
~ 0 . 0  18 
<0.0080 
<0.0080 
<O.OlO 
<0,019 

~ 0 . 0  13 
~0.0 13 

<0.0090 
<0.0090 
<O,O 13 
<o.u 1 1 
<0.0090 
<0.0090 
<0.0080 
<a01 1 
~0.013 

~ 0 . 0  17 
<0.011 
<o.o 19 
<0.030 
~0.0 13 
<0.0080 
<U.0080 
<0.0090 
<0.0070 
<0.0090 
~ 0 . 0  19 

52 
67 
59 
76 

62 
86 
73 
88 

66 
79 
62 
74 

66 
83 
66 
81 

78 
92 
71 
89 

77 
88 
69 
83 

74 
95 
71 
90 

NS 95 84 88 96 90 96 

0 
U 
CY 
Tv 
W C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



111 5/96 ZEL Summary of Altulysis Pre. Dates 

Batch Code: 1128FB01 
Chlorobiphenyls etc. 05 1002 

05 1003 
05 1004 
05 1005 
OS 1006 
05 1007 
0s 1008 

1213vco 1. 
05 1661 
05 1662 
05 1663 
05 1664 
05 1665 
05 1666 
05 1667 

1219VC01 
052 193 
052194 
0521 95 
052 196 
OS2 197 
052 198 
052 199 
052200 
05220 1 
052798 
052799 
052800 
05280 1 
052802 
052803 
052804 

Analysis Date: 95/12/13 95/12/21 95/12/22 
Preparation Date: 95/11/28 95/12/13 95/12/19 

uou50 
Page MS-1 of 1 

Client:TCigo E g o  Associates, Inc. Project Davis County RR 



Chlorophenol Data 



ZENON 

Environmental 

Laboratories 

5555 N o r t h  Service Road Tel 905 332 8788  

Burlington Ontario F a x 9 0 5  3329169 

C a n a d a  L7L 5H7 

Certificate of Analysis 

CLIENT INFORMATION LA B 0 RAT 0 RY INFORM A TION 

Atten tion: John Ch,mdler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rigo & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commms 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

Contact : Ron Mckud/Yvonne Bond 
Project: AN95 1192 
Date Received: 95/11/22 
Date Reported: 96/01/16 

Submission No.: SLOOS4 
0s 1002 Sample No.: 

NOTES: "-' = not anulysed '4 = less hut Method Detection Limir (MDL) 'NAt = no dah available 

LOQ can by determined for  all andytes by mukiplying h e  appropriate M D L  X 3.33 

Solids daiu is based on dry weight except for  biou analyses. 
Urgaanic analyses are not corrected for exlraclioir recovery standards except f o r  isotope 

dilution metliods, (i-e. CARB 429 PAH, ull PCDDfF and DBDID BF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the prhciples of MlSA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be lirnited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 

Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: CHLOROPMENOL FINAL DATA 

Page 1 



1/15/96 

Client ID: 
Zenon ID: 

Date Sampled: 
Component MDL Units 

2,3-Dichlorophenol 0.05 
2,5 -2,4-D ichlorophenol 0.05 
2,6-Dichlorophenol 0.05 
3,4-Dichlorophenol 0.05 
3,5-Dichlorophenol 0.05 
2,3,4-Trichlorophenol 0.05 
2,3,5 -Trichlorophenol 0.05 
2,3,6-Trichlorophenol 0.05 

2,4,6-Trichlorophenol 0.05 
3,4,5-Trichlorophenol 0.05 
2,3,4.5-Tetrachlorophenol 0.05 
2,3,4,6-Tetrachlorophenol 0.05 
2,3,5,6-Tetrachlorophenol 0.05 
Pentac hlorophenol 0.05 
Surrogate Recoveries 
d3-2,4-Dichlorophenol 
13C6-Pentachlorophenol 
Field Spike 
2,6-Di bromo-4-fluorophenol 

2,4,5-Trichlorophenol 0.05 

Method 3 lank B1-OC T1-OC 
05 1002 95 Blank Blank 05100395 05100495 
95/11/20 Spike #1 % Recoveries Spike #2 5% Recoveries 95/11/20 95/11/17 

<0.20 
<a20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0+20 
<o -20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

1.9 
3.7 
I .5 
1.9 
1.9 
1.8 
1.8 
1.7 
1.8 
1.9 
1 -9 
2 .o 
1.9 
1.7 
1.9 

95 
94 
80 
96 
93 
90 
92 
86 
89 
93 
92 
101 
95 
87 
95 

1.5 
2.8 
1.2 
1.4 
1.4 
1.5 
1.7 
1.6 
1.5 
1.5 
1.4 
1.9 
1.9 
I .8 
2.1 

76 
70 
60 
71 
69 
74 
86 
81 
76 
76 
67 
96 
94 
92 
105 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

<0.20 
<0.95 
<0.20 
<0.20 
<0.20 
0,26 
c0.20 
<0.20 
0.31 
3 .O 

<0.20 
<0.20 
2.5 
3.1 

0.69 

58 82 82 60 60 41 82 
81 68 68 78 78 81 79 

NS NS NS NS NS 53 43 

m-oc 
051005 95 
9511 1/18 

<0.20 
~ 0 . 6 9  
<0.20 
<0.20 
<0.20 
0.21 
<0.20 
<0.20 
0.26 
4.7 

<o .20 
<o .20 

3.8 
<o .20 

1.3 

97 
87 

80 

T3-OC 
05 1006 95 
95/11/18 

<0.20 
<0.53 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

2.7 
<0.20 
<0.20 
2.2 

<0.20 
0.76 

157 
71 

83 

Page 1 of5 

t4-0c 
051007 95 
9511 1 I1 9 

<0.20 
~ 0 . 4 9  
40.20 

, <0.20 
<0.20 
<0.20 
<0.20 
c0.20 
<0.20 
2-3 
c0.20 
<0.20 

I .6 
4 . 2 0  
0.45 

145 
74 

62 

a 
0 
0 
0.1 
bJ C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



1 /16/96 Zeizorz Envirorinzental Laboratories - Certificate of Analysis Page 2 of 5 

Client ID: T5-OC Method Blank T8-OC T9-OC T10-OC T11-OC 
Zenort ID: 051008 95 051661 95 Blank Blank 051662 95 051663 95 051664 95 651665 95 

Date Sampled: 95/11/19 95/11/21 Spike #1 $I, Recoveries Spike #2 5% Recoveries 95/11/21 95/11/21 95/11/22 95/11/22 
Component MDL Units 

2,3-Dichlorophenol 0.05 
2,5-2,4-Dichlorophenol 0.05 
2,6-Dichlorophenol 0.05 
3,4-Dichlorophenol 0.05 
3,5 -Dichlorophenol 0.05 
2,3,4-Trichlorophenol 0.05 
2,3,5 -Trichlorophenol 0.05 
2,3,4-Trichlorophenol 0.05 
2,4,5 -Trichlorophenol 0.05 
2,4,6-TrichlorophenoI 0.05 
3,4,5 -TrichlorophenoI 0.05 
2,3,4,5-Tetrachlorophenol 0.05 
2,3,4,6 -Tetrac hlorophenol 0.05 
2,3,5,6-Te trac hlor ophenol 0.05 
Pentachlorophenol 0.05 
S unog a te Rec oven es 
d3-2,4-Dichlorophenol 
13C6-Pentachlorophenol 
Field Spike 
2,6-Dibrorno4-fluorophenol 

<0.20 
~ 0 . 4 8  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
2.9 

<0.20 
<0.20 

1 .o 
<0.20 
0.27 

125 
58 

65 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<#.20 
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 
cu.20 
<0.20 
<0.20 
<0.20 

16 
44 

NS 

I .1 
1.6 

0.57 
1.3 
1.4 

0.80 
1.2 
1.2 

0.9 1 
1.2 
1.9 
1.3 
1.4 
1.4 
1.7 

17 
52 

NS 

57 
80 
29 
66 
35 
40 
62 
62 
46 
59 
93 
66 
68 
71 
85 

17 
52 

NS 

0.88 
1.2 

0.61 
1.1 
1.1 

0.74 
1.2 
1.2 

0.88 
1 .o 

0.90 
1.3 
1.3 
1.4 
1.6 

12 
47 

NS 

44 
29 
31 
54 
57 
37 
58 
59 
44 
52 
45 
64 
65 
69 
81 

12 
47 

NS 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
40.20 
<o .20 
<0.20 
0.47 

<o .20 
CO .20 
43.20 
<o .20 
<o .20 

41 
43 

15 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.65 
<0.20 
<0.20 
0.27 

<0.20 
<0.20 

42 
45 

10 

<o .20 
~ 0 . 6 2  
<0.20 
<0.20 
<0.20 
0.23 

<0.20 
<0.20 
0.32 
1.5 

<0.20 
0.23 
1.6 

<0.20 
0.72 

45 
51 

16 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0+20 
~ 0 . 3 9  
c0.20 
<0*20 
<0.20 
<0+20 
<0*20 

46 
44 

23 

a 
t 
a 
fd’ 

C1ient:Rigo Rigo Associates! Inc. Project:Datis County RR 



1/14/96 

Client ID: T12-OC T13-OC Method Blank 
Zenon ID: 051666 95 051667 95 052193 95 Blank Blank 

32-OC TS-OC n - O C  
05219495 05219595 05219695 

Date Sampled: 95/11/23 95/11/23 95/11/22 Spike #1 5% Recoveries Spike #2 % Recoveries 95/11/22 95/11/20 ' 95/11/20 
Camp o nent MDL Units 

2,3-Dichlorophenol 0.05 
2,5-2,4-Dichlorophenol 0.05 
2,6-Dichlorophenol 0.05 
3,4Dichlorophenol 0.05 
3 5  -Dichlorophenol 0.05 
2,3,4-Trichlorophenol 0.05 
2,3,5 -TrichlorophenoI 0.05 

2,4,5-TrichlorophenoI 0.05 
2,4,6-TrichlorophenoI 0.05 
3,4,5 -Tric hlorop he no1 0.05 
2,3,4~5-Tetrach~orophenol 0.05 
2,3,4,6-Tetrachlorophenol 0.05 
2,3,5,6-Tetrachlorophenol 0.05 
Pentachlorophenol 0.05 
Surrogate Recoveries 
d3-2,4-Dichlorophenol 
13C6-Pentachlorophenol 
Field Spike 
2,6-Dibromo-4-fluorophenol 

2,3,6-TrichlorophenoI 0.05 

<0.20 
<0.57 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.20 
1.5 

<0.20 
<0.20 

1.2 
<0.20 
0.43 

43 
38 

41 

<0.20 
~ 0 . 4 7  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

1.4 
<0.20 
<0.20 

1.1 
<0.20 
0.41 

47 
45 

37 

<0.20 
<0.20 
4 .20  
c0.20 
<0.20 
<0.20 
C0.20 
4 . 2 0  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o .20 

12 
53 

NS 

1.2 
2.1 
0.95 
1.1 
1.1 
1.1 
1.2 
1.2 
1 .o 
1.1 
1 .o 
1.3 
1.4 
1.4 
1.7 

34 
52 

NS 

5% 
53 
48 
56 
56 
53 
59 
59 
51 
56 
50 
65 
69 
71 
87 

45 
36 

NS 

0.87 
1.7 

0.93 
0.70 
0.67 
0.97 
1.2 
1.3 

0.98 
1.3 

0.66 
1.4 
1.5 
1.6 
f .9 

32 
58 

NS 

44 
42 
47 
35 
34 
49 
61 
67 
49 
66 
33 
12 
75 
79 
95 

43 
39 

NS 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
43.20 
<0.20 
c0.20 
<0.20 
4 - 2 0  
<0.20 
<0.20 
4l.20 
c0.20 

54 
52 

39 

<o .20 
<0.36 
<0.20 
<0.20 
C0.20 
<0.20 
<0.20 
<0.20 
<0.20 
2.3 

<0.20 
<0.20 

2.1 
<0.20 
0.87 

51 
52 

38 

<0.20 
<0.47 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

2.5 
<0.20 
<0.20 

1.8 
<0.20 
0.70 

65 
59 

63 

a 
0 
E 
w 
W' C1ient:Rigo Rigo Associates. Inc. Project: Davis County RR 



f /16/ 9 6 Zenon Erzvirorzriientol Loboratories - Ceriijicate of Annlysis Page 4 of 5 

Client ID: T14-OC T15-OC T16-OC T17-OC T18-OC Method Blank B3-OC T19-OC T20-OC T21-OC 
Zenon ID: 052197 95 052198 95 052199 95 052200 95 052201 95 052798 95 052799 95 052800 95 052801 95 '052802 95 

Date Sampled: 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/25 95/11/25 95/11/26 95/11/27 95/11/27 
Component MDL Units 

2,3-Dichlorophenol 0.05 
2,5-2,4 - D ichlorop hcnol 0.05 
2,6-Dichlorophenol 0.05 
3,4-Dichlorophenol 0.05 
3,5-Dichlorophenol 0.05 
2,3,4-Tric hlorophenol 0.05 
2,3,5-Trichlorophenol 0.05 
2,3,6-Trichlorophenol 0.05 
2,4,5-Trichlorophenol 0.05 

3,4,5 -Trichlorophenol 0.05 
2,3,4,5-TetrachIorophenol 0.05 
2,3,4,6-Tetrachlorophenol 0.05 
2,3,5 ,S-Tetrachlorophenol 0.05 
Pen tach lorop h e n o 1 0.05 
Surrogate Recoveries 
d3-2,4-Dichlorophenol 
13C6-Pentachlorophen01 
Field Spike 
2,6-D ibrarno4-fluoropheno1 

2,4,6-Trichloropheno1 0.05 

ug c0.20 
I 1  c0.20 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.7 1 
<0.20 
<0.20 
0.22 

<0.20 
<0.20 

51 
50 

51 

I 1  

I 1  

I i  

I t  

11 

11 

II 

,I 

I 1  

11 

11 

I I  

,I 

5% 

% 

<0.20 
<0.22 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.70 
<0.20 
<0.20 
0.22 
<0.20 
<o .20 

59 
54 

52 

<0.20 
< I  .2 
<0.20 
<o .20 
<0,20 
<0.20 
<0.20 
<0.20 
<0.20 

2.4 
<0.20 
<0*20 
0.48 

<0.20 
<0.20 

67 
62 

65 

<0.20 
<0.22 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.46 
<0.20 
C0.20 
0.32 
<0.20 
<0.20 

32 
53 

12 

<0.20 
~ 0 . 6 4  
<0.20 
<0.20 
<0.20 
t0.20 
<a20 
<0.20 
0.21 
2.1 

<0.20 
<0.20 

1.5 
<0.20 
0.54 

60 
57 

12 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

12 
53 

NS 

<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

48 
57 

37 

<020 
<0.67 
<0.20 
<0.20 
<0.20 
0.28 

<0.20 
<0.20 
0.36 
2.3 

<0.20 
0.27 
2.1 

<0.20 
1.1 

40 
53 

29 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.3 1 
<0.20 
<0.20 

37 
4% 

18 

<0.20 
~ 1 . 6  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

3.8 
<0.20 
<0.20 
0.43 

<0.20 
<0.20 

55 
53 

50 

a 
a 
0 
crj 

C1ient:Rigo R i p  Associates. Tnc. Project:Davis County RR 



1 f 1 6/96 Zenon Environnzentcd Laboratories - Certvicate of Analysis 

Client ID: T22-OC T23-OC 
Zenon ID: 05280395 05280495 

Date Sampled: 9511 1/28 95/11/28 
Component hlDL Units 

2,3-Dich~orophcnol 0.05 
2,5-2,4-Dichlorophenol 0.05 
2,6-Dichlorophenol 0.05 
3,4 - D i c h loroph e n o 1 0.05 
3,5-Dichiorophenol 0.05 
2,3,4-Trichlorophmol 0.05 
2,3,5-TrichlorophenoI 0.05 
2,3,6-TrichlorophenoI 0.05 
2,4,5-Trichlorophenol 0.05 

3,4,5 -Trichlorophenol 0.05 
2,3,4,5-Tetrachlorophenol 0.05 
2,3,4,6-Tetrachlorophenol 0.05 
2,3,516-Tetrachlorophenol 0.05 
Pentac hlorophenol 0.05 
Surrogate Recoveries 
d3-2,4-DichIorophenol 
13C6-Pentachlorophenol 
Field Spike 
2,6-Dibrorno4-fluorophenol 

2,4,6-Trichloropheno1 0.05 

"g <0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.64 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

59 
64 

26 

, t  

I 1  

I, 

t 

I t  

I 1  

I t  

I t  

1 1  

1 1  

,I 

I 

I I  

9% 

% 

<o .20 
<0.20 
43.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.28 
<0.20 
<0.20 
<0.20 
<0.20 
4 . 2 0  

8 .O 
73 

8 .O 

Page 5 of 5 

0 
0 
w 
-.J Client:Rigo Rigo Associates. Inc. Project:Davis County RR 



1 / 16/96 ZEL Summary of AnaZysis Pre. Dates 

Batch Code: 
2,3 -DichIorop hen01 e tc, 

Analysis Date: 
Preparation Date: 

1128FB01 
05 1002 
05 1003 
05 1004 
05 1005 
05 1006 
05 TO07 
05 1008 

9511 2/18 
9511 1/28 

l213V CO1 
051661 
05 1662 
05 1663 
05 I664 
05 1665 
05 1666 
05 1667 

9 5/ 1 2/29 
95/12/13 

12 19V C02 0 109MB 0 1 
052193 052804 
052 194 
052 195 
052196 
052 I97 
052198 
052199 
052200 
05220 1 
052798 
052799 
052800 
05280 1 
052802 
052803 
052804 

96/0 1/03 96/0 111 1 
95/ 12/ 1 9 96/0 1/09 

0 0 0 3 8  
Page MS-1 of 1 

Clientfig0 Rig0 Associates, hc. Project:Davis County RR 
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PAH Data 



ZENON 

Environmental 

Laboratories 

Regional 

iaboralories: 

t3ritish Columbia 

3nlarlo 

3uebec 

5555 North Serv ice Road Tel 905 332 8788 

Burlington Ontario Fax 905 332 9169 

Canada L7L 5H7 

00046 

Certificate u f Analysis 

CLIENT INFORMATION 

Attention: 
Client Name: 
Project : 
Project Desc: 

Address: 

Fax Number: 

John Chandler 
Rigo & Rigo Associates, Inc. 
Davis County RR 
Analysis of Strick Emissions 

1 Berm Commons 
Suite 21 I 
Berea, Ohio 
440 17-2534 
21 6-243-2759 

LABORATORY INFORMATION 

Contact: Ron McLeod/Yvonne Bond 
Project: AN951 192 
Date Received: 95/10/30 
Date Reported: 96/01/15 

Submission No.: 5U054 
Sample No.: 046644-052798 

Phone Number: 216-243-5544 

NOTES: I-'= not annlysed '<' = less than Melhod Deteclion Lim'i (MDL) 'NA' = no dam available 

LOO can by determined for uU analytes by niultiplying rlie appropriale MBL X 3.33 

Solids data i s  biased on dry weight except f o r  biota analyses. 

Organic analyses are not corrected for exlraction recovery standards except f o r  isoiope 

dilution nrelliods, (i.e. CARE 429 PAH, all PCDDIF arid DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MZSA or EPA methodologies. 

A11 work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shail be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples wiIl be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: PAH FINAL REPQRT 

"NS"=Not spiked 

Page 1 



2/15/96 Zenon Environmental Laboratories - Certificate of Analysis Page 1 of 5 

Component 

Client ID: 
Zenon ID: 

Date Sampled: 

Naphthalene 
Acenaphthylene 
Acenaphthene 
FIuorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz( a)an thracene 
Chrysene 
Benzo(b) fluoranthene 
Benzo(k) flu oran thene 
Benzo (alp yrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
3 enzo (g hi)perylene 
Surrogate Recoveries 
Anthracene-2H 10 
Chrysene-2H 12 
Benzo(a)pyrene-2H 12 
Field Spike 
Fluorene-2H 10 
p-Terphenyl-2H 14 

MDL Units 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

Method Blank 
05 1002 95 
95/11/20 

<o. 10 
0.69 

<0.10 
<0*10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<o. 10 
<0.10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<u. 10 

82 
81 
85 

NS 
NS 

Blank 
Spike #1 % Recoveries 

2.6 
1.7 
1.7 
1.8 
1.8 
1.9 
2.1 
2.1 
1.9 
1.9 
1.6 
1.9 
1.8 
1.4 
1.7 
1.6 

95 
98 
95 

NS 
NS 

160 
110 
110 
110 
110 
120 
130 
130 
120 
120 
100 
120 
110 
89 
100 
100 

95 
98 
95 

NS 
NS 

Blank 
Spike #2 % Recoveries 

2.3 
1.6 
1.6 
1.7 
1.6 
1.6 
1.7 
1.8 
1.6 
1.6 
1.4 
1.7 
1.6 
1.4 
1.6 
1.6 

82 
83 
83 

NS 
NS 

140 
98 
100 
100 
100 
100 
110 
110 
99 
100 
90 
110 
99 
88 
100 
100 

82 
83 
83 

NS 
NS 

B 1-OC 
051003 95 
95/11/20 

2.2 
co.10 
co.10 
<0.10 
co.10 
<0.10 
<0.10 
co.10 
<0.10 
<0.10 
<o. 10 
co.10 
<0.10 
<o. 10 
<a10 
co.10 

88 
89 
89 

87 
98 

T3-OC T2-OC T 1 -0C 
05 1004 95 05 1005 95 05 1006 95 
95/11/17 95/11/18 95/11/18 

3.5 
<0.10 
4 . 1 0  
co.10 
0.19 

<o. 10 
<O. 13 
<o. 10 
<0.10 
<0.10 
co.10 
4 . 1 0  
CO.10 
<Oslo 
<0.10 
<0.10 

3.5 
<o. I0 
<om 10 
<O.fO 
0.12 

<o. 10 
<o. 10 
<0*10 
<0.10 
<O.IO 
<0.10 
co.10 
<0.10 
<0.10 
< O . I O  
<O.IO 

3.5 
<o. 10 
<0.10 
<0.10 
<0.10 
co.10 
<0.10 
<0.10 
<o. 10 
<o. 10 
<0.10 
<0.10 
<0.10 
4 . 1 0  
<0.10 
<0.10 

81 95 89 
79 84 86 
79 100 92 

76 88 85 
95 97 91 

C1ient:Rigo Rigo Associates, Inc. 

0 
0 
a 

Project:Davis County RR -b 3 



1/15/96 

Client 113: 
Zenon ID: 

Date Sampled: 
Component 

Naphthalene 
Acenaph thylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Flu or an thene 
Pyrene 
B enz( a) an t hacene 
Chrysene 
Benzolb) flu oranthene 
Benzo(k) flu oran thene 
3enzo( a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Benzo (ghi)pery lene 
Surrogate Recoveries 
Anthracene-2H 10 
Chrysene-2H 12 
Benzo(a)p yen e-2H 12 
Field Spike 
Flu orene-2H 10 
p-Terphenyl-2H 14 

MDL 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

0.025 
0.025 
0.025 
0.025 

0.025 

Zenon Environmental Laboratories - CertiJcate of Analysis Page 2 of 5 

T4-OC T5-OC Method Blank T8-OC T9-OC 
05 1007 95 05 1008 95 051 661 95 Blank Blank 051662 95 051663 95 
95/11/19 95/11/19 95/11/2 1 Spike #1 5% Recoveries Spike #2 5% Recoveries 95/11/2 1 95/11/2 1 

Units 

u g  3.9 
I 1  <o. 10 

<o. 12 
<0.10 
<o. 10 
<o. 10 
co.10 
<o. 10 
<o. 10 
<@. 10 
co.10 
<0.10 
co.10 
<0.10 
<0.10 
<o. 10 

89 
90 
85 

90 
104 

I t  

I I  

I t  

* I  

i t  

I t  

! t  

I I  

t t  

,I 

II 

I t  

1 1  

I ,  

5% 

76 

6.2 
<Oslo 
<0.10 
<0.10 
<o. 10 
<o. I0 
<Oslo 
<0.10 
<Oslo 
<o. 10 
<0.10 
<o. 10 
<0.10 
<Oh 10 
<a10 
CO.10 

75 
82 
73 

78 
92 

0.65 
<Oslo 
<0.10 
<0.10 
<o. 10 
<0.10 
<0.10 
<o. 10 
co.10 
<o. 10 
<o* 10 
CO.10 
<o. 10 
<o. 10 
<0.10 
<0.10 

69 
84 
74 

NS 
NS 

2.6 
1.7 
1.8 
1.8 
1.8 
1.6 
1.8 
1.8 
1 .% 
1.8 
1.6 
1.8 
1.6 
1.2 
1.6 
1.5 

76 
90 
82 

NS 
NS 

160 
110 
120 
120 
110 
100 
110 
120 
f 10 
110 
98 
110 
97 
77 
98 
95 

76 
90 
82 

NS 
NS 

2.3 
1.4 
1.6 
1.6 
1.5 
1.3 
I .5 
1.5 
1.6 
1.6 
1.6 
1.3 
1.3 
1 .o 
1.3 
1.3 

62 
80 
69 

NS 
NS 

150 
86 
99 
9% 
94 
83 
95 
96 
100 
99 
98 
81 
81 
64 
81 
78 

62 
80 
69 

NS 
NS 

2.0 
<o. 10 
< O . l O  
<o. 10 
0.15 

<o. 10 
<o. 10 
<0. 10 
<o. 10 
c0.10 
<0.10 
<0.10 
<0.10 
<0.1@ 
<o. 10 
<o. 10 

80 
93 
82 

94 
108 

2.7 
<@. 10 
<0.10 
<0.10 
0.20 

c0.10 
0.16 
0.14 

<0.10 
<o. 10 
<o. 10 
<O.lO 
c0.10 
<0.10 
c0.10 
<0.10 

70 
94 
81 

82 
101 

C1ient:Rigo R i p  Associatcs, Inc. Prnject:Davis County RR 



1/15/94 Zenorz Enviroriirzeritul Lubouatories - Certificate of Analysis Page 3 of 5 

Client ID: 
Zerrott ID: 

Date Sampled: 
Component 

Naphth aIene 
Acenaphthylene 
Acen aphthene 
Fluorene 
Phenanthrene 
An thr acene 
Flu or an tbene 
Pyrene 
Benz( a)an thracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a}pyrene 
Inden o ( 1,2,3-c d) pyre ne 
Diben zo (ah) an thracene 
Benzo (ghi)perylene 
Surrogate Recoveries 
Anthracene-2H I0 
Chrysene-2H12 
Benzo(a)pyrene-2H 12 
Field Spike 
Fluorene-2H1O 
p-Terphenyl-2H 14 

MDL 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

Units 

ug 
I I  

I 1  

I I  

1 1  

I 1  

I 1  

11 

11 

f t  

t l  

t1 

t t  

t t  

t I  

I t  

5% 

96 

T10-OC T11-OC 
051664 95 051665 95 
95/11/22 95/11/22 

2.5 
<0.10 
<o. 10 
CO.10 
0.20 

<0.10 
0.19 

<o. 10 
<0.10 
<o. I0 
4 .10  
<o. 10 
<0.10 
<o. 10 
<0.10 
<o. 10 

68 
108 
65 

96 
108 

1.1 
<0.10 
co.10 
CO.10 
<o. 10 
<o. 10 
<o. 10 
<om 10 
CO.10 
<0.10 
<o. 10 
<o. 10 
<0,10 
<0.10 
<0.10 
<0.10 

58 
57 
66 

60 
72 

T 12-OC 
05 1664 95 
9511 1/23 

3.2 
<o. I0 
<O.fO 
<o. 10 
0.12 

<0.10 
<O.lO 
<o. 10 
<O.lO 
CO.10 
CO.10 
<0.10 
<0.10 
<O.lO 
<o. 10 
<o. 10 

78 
97 
91 

82 
102 

"13-OC 
051667 95 
95/11 /23 

3.9 
<0.10 
<a10 
<0.10 
40.10 
<0.10 
co.10 
<0.10 
<0.10 
<0.10 
€0. 10 
<o. 10 
co.10 
<o. 10 
<o. 10 
€0.10 

91 
113 
106 

94 
117 

Method Blank 
052193 95 
95/11/22 

~ 0 . 4 2  
<o. 10 
co.10 
CO.10 
<0.10 
<o. I0 
<o. 10 
<0.10 
<o. 10 
<a 10 
<o. 10 
<0.10 
<&lo 
<0.10 
CO.10 
<Oslo 

62 
70 
56 

NS 
NS 

Blank Blank 
Spike #1 5% Recoveries Spike #2 5% Recoveries 

1.5 
1.1 
1 .I 
1.1 
1.1 
1.2 
1.4 
1.4 
1.2 
1.2 
1.1 
1.2 
1.1 

0.8 1 
0.99 
0.95 

92 
67 
69 
70 
71 
77 
88 
89 
73 
75 
66 
77 
66 
51 
62 
59 

2.3 
1.4 
1.5 
1.4 
1.4 
1.6 
1.6 
1.7 
1.6 
1.6 
1.3 
1.6 
1.5 

0.99 
1.2 
1.2 

140 
90 
92 
87 
89 
100 
100 
100 
97 
99 
82 
100 
91 
62 
76 
75 

58  58 77 77 
60 60 79 79 
57 57 77 77 

NS NS NS NS 
NS NS NS NS 

C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



1 / 15/9 6 

Component 

Zefzoiz Environmental Laboratories - Certificate of Analysis Page 4 of 5 

Client ID: B2-OC T6-OC T7-OC T14-OC T15-OC T16-OC T17-OC T18-OC Method Blank 
Zenoiz ID: 052194 95 052195 95 052196 95 052197 95 052198 95 052199 95 052200 95 052201 95 052798 95 

Date Sampled: 95/11/22 95/11/20 95/11/20 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 931 1/25 
MDL Units 

Naphthalene 
Acenaph thylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Flu or an thene 
Pyrene 
Benz( a)anthracene 
Chrysene 
B emo( b) flu oran t hene 
Benzo(k)fluoranthene 
Benzo (a)p yrene 
Indeno( 1,2,3-~d)pyrene 
Dibenzo(ah)anthracene 
Benzo (g hi) pery lene 
Surrogate Recoveries 
Anfhracene-2H 10 
Chrysene-2H 12 
Benzo(a)pyrene-2H 12 
Field Spike 
Fluorene-2H 10 
p-Terphen yl-2H 14 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

ug 1 .o 
I1  <o. 10 

<0.10 
<o. 10 
<om 10 
<o. 10 
<0.10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<0.10 
<0.10 
<0.10 
<Oslo 
<0.10 

80 
78 
86 

91 
71 

I 1  

t I  

I 1  

t l  

t I  

!I  

I t  

, I  

t I  

11 

I t  

II 

I 1  

,I 

% 

% 

2.8 
<0.10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<o. 10 
<o* 10 
40.10 
<o. 10 
<o. 10 
<o. 10 
co.10 
<o. 10 
co.10 
<o. 10 

63 
75 
61 

98 
94 

2.2 
<o. 10 
<0.10 
<0.10 
<0.10 
<0.10 
<o. 10 
<0.10 
<0.10 
<o. 10 
<0.10 
<O.lO 
<0.10 
<0.10 
<0.10 
<o. 10 

74 
79 
77 

94 
95 

2.2 
<o. 10 
<0.10 
<0.10 
<0.10 
<o. 10 
<o. 10 
<o. 10 
<0.10 
<0.10 
<o. 10 
<0.10 
<0.10 
<0.10 
<o. 10 
<Oslo 

58 
67 
56 

82 
87 

2.2 
CO.10 
<0.10 
<o. 10 
<o. 10 
<0.10 
<o. 10 
co.10 
<0.10 
<0.10 
<0.10 
CO.10 
<0.10 
<0.10 
<0.10 
<0.10 

63 
78 
66 

91 
84 

20 
1.6 

<0.10 
<o. 10 
0.83 

<0.10 
0.38 
0.41 

<0.10 
<o. 10 
<o. 10 
co.10 
co.10 
CO.10 
<0.10 
<0.10 

69 
81 
68 

93 
97 

1.8 
<0.10 
<o. 10 
<o. 10 
<o. 10 
CO.10 
<o. 10 
<0.10 
<0.10 
<0.10 
<o. 10 
CO.10 
CO.10 
<0.10 
<0.10 
<0.10 

44 
76 
43 

74 
82 

1.9 
<o. 10 
<0.10 
<0.10 
0.14 

<0.10 
0.16 
0.1 1 

<o. 10 
<0.10 
<Oslo 
<0.10 
<0.10 
<o. 10 
co.10 
<0.10 

71 
67 
69 

83 
80 

0.42 
<o. 10 
<o. 10 
<0.10 
<o. 10 
<Oslo 
<u. 10 
<o. 10 
<U. lO 
<o. 10 
co.10 
CO.10 
<o. 10 
<o. 10 
<O.lO 
<0.10 

6 2  
70 
56 

NS 
NS 

C1ient:Rigo Rigo Associates, Inc. Projcct:Davis County R R  



l/i j / 9  6 

Client ID: B3-OC T19-OC T20-OC T21-OC T22-OC T23-OC 
Zenon ID: 052799 95 052800 95 052801 95 052802 95 052803 95 052804 95 

Date Satripled: 95/11/25 95/11/26 95/11/27 95/11/27 95/11/28 95/11/28 
Corn ponent 

Naph th a1 ene 
Acenaph thylenc 
Acen aphthene 
FIuorene 
P henanthrene 
Anthracene 
Flu oranthene 
Pyrene 
Benz(a)an thracene 
Chrysene 
B enzo(b) flu or anthene 
Benzo(k)fluoranthene 
Benzo (a)p yrene 
Inden o ( 1,2,3-cd)pyrene 
Dibenzo( ah)anthracene 
Benzo (ghi)perylene 
Surrogate Recoveries 
Anthracene-2H 10 
Chrysene-2H12 
3enzo(a)pyrene-2H 12 
Field Spike 
Fluorene-2H 10 
p-Terphenyl-2H 14 

MDL 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

1.5 
<0.10 
<0.10 
<O.lO 
co.10 
<0.10 
<O.lO 
<o. 10 
co.10 
<o. 10 
co.10 
<0.10 
<om 10 
4.10 
<o. 10 
<o. 10 

71 
75 
83 

31 
82 

2.3 
<0.10 
<0.10 
<0.10 
0.1 1 
40.10 
<0.10 , 

<O. lO  
<0.10 
<o. 10 
<o. 10 
CO.10 
<o. 10 
co.10 
4 . 1 0  
<o. 10 

44 
69 
41 

64 
73 

2.6 
<0.10 
<O.fO 
<o. I0 
<U.IU 
co.10 
<0.10 
<0.10 
<o. 10 
<o. 10 
<o. 10 
co.10 
co.10 
<o. 10 
<o. 10 
<o. 10 

53 
96 
41 

81 
89 

11 
0.12 

<o. 10 
<0.10 
0.52 

<o. 10 
<0.10 
<0.10 
<0.10 
co.10 
<0.10 
<o. 10 
<0.10 
co.10 
<0.10 
<0.10 

54 
70 
54 

77 
73 

2.1 
<0.10 
<Oslo 
<O. lO  
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
co.10 
<o. 10 
<o. 10 
<o* 10 
<o.ro 
<O.tO 

52 
83 
56 

85 
85 

2.1 
CO.10 
<o. 10 
0.33 

<o. 10 
<0.10 
<o. 10 
<0.10 
<0.10 
<0.10 
co.10 
<o. I0 
<0.10 
<0.10 
4 .10  
<o. 10 

56 
90 
40 

'76 
113 

Page 5 of 5 

C1ient:Rigo Rig0 Associates, Inc. Project:Davis County RR 



1/15/96 Zerzon Eiivironmental Laboratories - Ceriifica fe of Analysis Page 1 of 4 

Component 

Client ID: 
Zenon ID: 

Date Sampled: 
MDL Units 

Tetralin 0.05 
Quinoline 0.075 

1 -Me thylnaph thaIene 0.05 
Biphenyl 0.05 
2-Chloron aphthalene 0.05 
Benzo(a)fluorene 0.05 
Benzo( blfluorene 0.05 
m-Terphenyl 0.05 
o -Terp h en y 1 0.05 
p-Terp henyl 0.05 
2-Met by Ian thr acene 0.05 
1 -Methylphenanthrene 0.05 
9-Methylphenanthrene (rnax. value) 0.05 
9,lO-Dimethylanthracene 0.20 
Benzo( blanthracene 0.05 
Tr i ph e ny len e 0.05 
Benzo(e)pyrene 0.05 
Ferylene 0.05 
7,12-Dimethylbenzo(a)an thracene 0.05 
3-Methylcholanthrene 1 .o 
Dibenzo(a,c)anthracene/Picene 0.05 
Coronene 0.05 
Dibenzo( a,c)pyrene 0.1 

2-Me thylnaph thafene 0.05 

Method Blank 
051002 95 
95/11/20 

<0.20 
<0.30 
<0.20 
<a20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
44.0 

<0.20 
<0.20 
<O .4 

B I -0C 
05 1003 95 
95/11/20 

<0.34 
<0.30 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

. <0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
c0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  
<0.20 
<0.20 
<0.4 

T1-OC 
Oj1004 95 
95/11/17 

d . 5  
<0.30 
<0.20 
<0.20 
0.37 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
<o .20 
<o .20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
d . 4  

R-OC 
05 1005 95 
95/11/18 

1.3 
<0.30 
<0.20 
<0.20 
0.57 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<ox0 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
<0.4 

T3-OC 
051006 95 
95/11/18 

1.4 
<0.30 
<0.20 
<0.20 
0.58 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 0 . 8 0  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  
<0.20 
<o .20 
~ 0 . 4  

T4-OC 
051007 95 
95/11/19 

1.5 
<0.30 
<0.20 
<0.20 
0.60 

<0.20 
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 
<0.20 
<o .20 
c0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
c0.20 
<0.4 

T5-OC Method Blank T8-OC 
051008 95 051661 95 ,051662 95 
95/11/19 95/11/21 95/I 1/21 

1.8 
<0.30 
<0.20 
<0.20 
2.1 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4 .O 
<0.20 
<0.20 
<0.4 

<0.20 
~0.30 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 ’ 

<0.20 
<0.80 
<0.20 
C0.20 
<0.20 
<0.20 
<0.20 
<4 .o 

<0.20 
<0.20 
<0.4 

0.94 
<0.30 
<0.20 
<0.20 

f .4 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 0 . 8 0  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
~ 0 . 4  

a 
CY 
c3 
-b 
a C1ient:Rigo Rigo Associates, Inc. F’roject:Davis County RR 



1 /15/96 Zenon Environmental Laboratories - Certificate of Aitalysis 

Client ID: l9-oc 
Zenon ID: 05 1663 95 

Date Sampled: 
Component 

Tetralin 
Quinoline 
2-Methylnaphthalene 
1 -Methylnaphthalene 
Biphenyl 
2-Chloronaphthalene 
Benzo( a)fiuorene 
Benzo(b)fluorene 
m-Terphenyl 
o-Terphenyl 
p-Terphenyl 
2-Methy Ianthracene 
1 -Methylphenanthrene 
9-Methylphenanthrene (max. value) 
9,lO-Dimethylanthracene 
B enzo( b)anthracene 
Tripheny lene 
B enzo( e) p yrene 
Pery lene 
7,12-Dimethylbenzo( a)anthracene 
3-Me thylcholanthrene 
Dibenzo(a,c)anthracene/Picene 
Cor on e ne 
Dibenzo(a,c)pyrene 

MDL 

0.05 
0.075 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.20 
0+05 
0,05 
0.05 
0.05 
0.05 
1 .o 

0.05 
0.05 
0.1 

95/11/21 

1.1 
<0.30 
<0.20 
<0.20 

1.1 
<0.20 
c0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~0 .80  
<0.20 
<0.20 
<o .20 
<0.20 
<0.20 
~ 4 . 0  
<0.20 
<0.20 
<0.4 

T10-OC 
05 1664 95 
95/11/22 

1 .o 
<0.30 
<a20 
<0.20 

16 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  
<o .20 
<0.20 
~ 0 . 4  

T11-OC 
05 1665 95 
95/11/22 

0.46 
<0.30 
<0.20 
<0.20 
5.9 

<0.20 
<0.20 
<0.20 
<0.20 
c0.20 
<0.20 
c0.20 
<0.20 
<0.20 
~ 0 . 8 0  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  
<0.20 
<0.20 
<0.4 

T12-OC 
051666 95 
95/11/23 

1.4 
<0.30 
<0.20 
<0.20 
5.5 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<a20 
<OX0 
<0.20 
<0.20 
<0.20 
<0+20 
<0*20 
~ 4 . 0  
<0.20 
<0.20 
~ 0 . 4  

T13-OC 
051667 95 
95/11/23 

1.7 
~ 0 . 3 0  
<o .20 
<0.20 
4.4 

<0.20 
<o .20 
<0.20 
<o .20 
<o .20 
<o .20 
<o .20 
<o .20 
<0.20 
~ 0 . 8 0  
<o .20 
<0.20 
<0.20 
<0.20 
<o 20 
<4.0 
<0.20 
<0.20 
~ 0 . 4  

Method Blank 
052193 95 
95/11/22 

<0.20 
<0.30 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 

<0.20 
<0*20 
~ 0 . 4  

<o.ao 

B 2-OC 
0521 94 95 
95/11/22 

<0.35 
d . 3 0  
<0.20 
<0.20 
<0.20 
<a20 
<0.20 
<0.20 
<0.20 
<0.20 
<0,20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
43.20 
<0.20 
<0.20 
<4 .O 
<0.20 
<0.20 
<0.4 

T6-OC 
052195 95 
95/11/20 

~ 1 . 3  
~ 0 . 3 0  
<0.20 
<0.20 

1.1 
<0.20 
<0.20 
<0.20 
C0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
c0.20 
<o .20 
<0.20 
~ 4 . 0  
<0.20 
<0.20 
~ 0 . 4  

Page 2 of 4 

t7-0c 
0521 96 95 
9511 1/20 

<1.3 
~ 0 . 3 0  
<0.20 
<0.20 

1.3 
<0.20 
c0.20 
<0.20 
<0.20 
<0.20 
<0.20 
c0.20 
<0.20 
<0.20 
~ 0 . 8 0  
<0.20 
C0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
<0.4 

C1ient:Rigo Rigo Associates. Tnc. Projcct:Davis County RR 



1/15/96 Zenon Environmental Laboratories - Certificate of Analysis Page 3 of 4 

Client ID: 
Zenon ID: 

Dale Sampled: 
Component MDL 

Tetralin 0.05 
Quinoline 0.075 
2-Methylnaphthalene 0.05 
1 -Methylnaph thalene 0.05 
Biphenyl 0.05 
2-Chloronaphthalene 0.05 
Benzo(a)fluorene 0.05 
Benzo(b)fluorene 0.05 
rn-Terphenyl 0,05 
o-Terpheny 1 0.05 
p-Terphenyl 0.05 
2-Methylanthracene 0.05 
1-Methylphenanthrene 0.05 
9-Methylphenanthrene (rnax. value) 0.05 

B enza(b)anthracene 0,05 
Triphenylene 0.05 
I3 enzo( e)pyrene 0.05 
Pery l e ne 0.05 
7 ,I 2-Dimethylbenzo( a)anthracene 0.04 

Dibenzo(a,c)an thracenePicene 0.05 
Coronene 0.05 

9 ,lo-Dimethylanthracene 0.20 

3 -Me thylcholanthrene 1 .o 

Dibenzo( a,c)pyrene 0.1 

T14-OC 
052197 95 
95/11/24 

<1 . I  
40.30 
<0.20 
<0.20 

5 .O 
<a20 
<a20 
<0.20 
<0.20 
c0.20 
40.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
<0.4 

T15-OC 
052198 95 
95/11/24 

<1.1 
<O.?O 
<0.20 
<0.20 

3.3 
<0.20 
<0.20 
<0.20 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4 .O 
<0.20 
<0.20 
<0.4 

<0.20 

T16-OC 
052199 95 
9511 1/25 

c1.2 
<0.30 
<0.20 
<0.20 

3.1 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
c0.20 
<0.20 
4 . 0  

c0.20 
<0.20 
<O .4 

Tl7-OC 
052200 95 
95/11/25 

40.96 
~ 0 . 3 0  
<0.20 
<0.20 

1.8 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  

<0.20 
<0.20 
<O .4 

T18-OC 
052201 95 
95/ 1 1/26 

<0.64 
~ 0 . 3 0  
<0.20 
<a20 

1.8 
<0.20 
<0.20 
<0.20 
<0.20 
<a20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
<0.4 

Method Blank 
052798 95 
95/11/25 

<0.20 
~ 0 . 3 0  
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
C0.20 
<o .20 
<0*20 
40.20 
<0.20 
<0.20 
4 8 0  
<0,20 
<0,20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  

<0.20 
<0.20 
~ 0 . 4  

B3-OC T19-OC T20-OC 
05279995 05280095 05280195 
95/11/25 95/11/26 95/11/27 

<0.28 
~ 0 . 3 0  
<o .20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
d . 2 0  
<0.20 
C0.20 
<0.20 
<0.20 
<0.20 
<OX0 
<0.20 
<0.20 
< o m  
<0.20 
<0.20 
~ 4 . 0  
<0.20 
c0.20 
~ 0 . 4  

0.82 
~ 0 . 3 0  
<0.20 
<0.20 

1.1 
c0.20 
<o -20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<4.0 

43.20 
<0.20 
~ 0 . 4  

~ 1 . 7  
<0.30 
<0.20 
<020 
0.51 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<o.so 
c0.20 
d . 2 0  
<0.20 
<0.20 
<0.20 
<4 .O 
<0.20 
<0.20 
~ 0 . 4  



1/15/96 

Client ID: 
Zenon ID: 

Date Sampled: 
Component MDL 

Te trali n 0.05 
Quinol in e 0.075 
2-Methylnaphthalene 0.05 
1 -Methylnaphthalene 0.05 

2-Chloronaphthalene 0.05 
B enzo(a) fluorene 0.05 
Benzo(b)fluorene 0.05 
m -Terphenyl 0.05 
0-Terp henyl 0.05 
p-Terphenyl 0.05 
2-Methylanthracene 0.05 
1 -Methylphenanthrene 0.05 
9-Methylphenanthrene (max. value) 0.05 

B enzo(b)anthracene 0.05 
Triphenylene 0.05 
Benzo( e)pyrene 0+05 
Pery Iene 0.05 
7,12-Dimethylbenzo(a)anthracene 0.05 

1.0 
Dibenzo( a.c)anthracene/Picene 0.05 
Coronene 0.05 

I3 ipheny 1 0.05 

9,10-Dirnethylanthracene 0.20 

3 -Me thy Ic holan t hrene 

Dibenzo( a,c)pyrene 0.1 

Zenori Erzvirorimentul Luborutories - Certvicate of Analysis 

T21-oc 
052802 95 
95/11/27 

<1.2 
<0.30 
0.34 
0.33 
1.2 

<0*20 
<0.20 
<0.20 
t0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.80 
<a20 
<0.20 
d . 2 0  
<0.20 
<0.20 
<4.0 
<0.20 
<0.20 
<0.4 

T22-OC 
052803 95 
95/11/28 

<1 .0 
~ 0 . 3 0  
<0.20 
<0.20 
0.5 1 

<0.20 
<0.20 

<0.20 
<0.20 
<0.20 
<0.20 
<o .20 
<0+20 
<0.80 
<0.20 
<0,20 
<o .20 
<0.20 
<0.20 
~ 4 . 0  
<o .20 
<0.20 
~ 0 . 4  

<0.20 

T23-OC 
052804 95 
9511 1 J28 

< I  .3 
4 . 3 0  
<0.20 
<0.20 
0.64 

d . 2 0  
<0.20 
C0.20 
<0.20 
<0.20 
<0*20 
<0.20 
<0.20 
<0.20 
<0.80 
<0.20 
c0.20 
<0.20 
<0.20 
<0.20 
~ 4 . 0  

<0.20 
<0.20 
<0.4 

Page 4 of 4 

a 
a 
c3 

C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR \D -P 



1/15/96 ZEL Summary of Analysis Pre. Dates 

Batch Code: 1 l03MBOI 1128FB01 
Naphthalene etc. 046644 0S1002 

05 1003 
OS 1004 
0s 100s 
05 1006 
05 1007 
OS 1008 

Analysis Date: 95/11/03 95/12/19 
Preparation Date: 95/11/03 95/11/28 

12 13 V C 0 1 
05 166 1 
05 1662 
05 1663 
05 1664 
05 1665 
05 1666 
05 1667 

95/12/29 
95/12/13 

1219VC01 0 109MBO 1 
052193 052801 
052194 052804 
052 195 
052 196 
052 197 
052198 
052 199 
052200 
05220 1 
052798 
OS2799 
052800 
05280 1 
052802 
052803 
052804 

96/01/04 96/0 1/11 
95/12/19 96/01/09 

‘00050 
Page MS-1 of 1 

Client:Rigo Rig0 Associates, hc. Project Davis County RR 



001351 

PCDD/F DB5 Column Data 



00052 
ZENON 

Environmental 

Laboratories 

Regional 

Laboratories. 

Br,trsh Columbia 

Ontario 

Uiicbec 

5555 Norlh Serv ice Road Tel 905 332 8788 

Bur I i n g t o 11 0 l i t  ar io 

Canada L7L 5H7 

F a x 9 0 5 3 3 2 9 1 6 9  

Certificate of Analysis 

CLIENT INFORMATION 

Attention: John Chandler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rig0 & Rig0 Associates, Inc. 

Analysis of S t x k  Emissions 

Address: 1 Berea Cormnons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORMATION 

Contact: Run McLw~/YvoM~:  Bond 
Project: AN95 1192 
Date Received: 95/11/22 
Date Reported: 96/01/15 

Submission No.: 5L0054 
Sample No.: 0s 1002 

NOTES: I-' = not analysed '4 = less titan MetJiod Defection Limi (MDL) 'NA' = no data available 

LOQ can by determined for all analyles by multiplying the appropriate iMDL X 3.33 

Solids dam is bused on dry weight except for biota analyses. 

Organic analyses are not correcled for extraction recovery standards except for isotope 

dilution methods, (i.e. CARB 429 PAN, all PCDDIF and DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of h4ISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where ohenvise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples wiIl be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: PCDD/F FINAL REPORT 

"NS" = Not spiked 

Page 1 



1 /15/96 Zenon Eizvironmental Laboratories - Certificate of Analysis Page 1 of 6 

CZienf ID: 
Zeizon ID: 

Date Sampled: 
Corn ponen t 

PCDDIF / # of isomers 
Total C14-Dibenzofurans 
Total C15 -Dibenzo fur ans 
Total C16-Dibenzofurans 
To tal C17 -Dibenzofurans 
C18-Dibenzofuran 
Total C14-Dibenzo-p-dioxins 
Total C15-Dibenzo-p-dioxins 
Total C16-Dibenzo-p-dioxins 
Total C17-Dibenzo-p-dioxins 
C18-Dibenzo-p-dioxin 
Internal Recoveries 
2,3,7,8-T4CDF- 13 C- 12 
2,3,7,8-T4CDD-13C-12 
1,2,3,7,8-P5CDF-l3C-12 
1,2,3,7,8-P5CDD-13C-12 
1,2,3,6,7,8-H6CDF-13C-l2 
1,2,3,6,7,8-€36CDD-13C-12 
1,2,3,4,6,7,8-H7CDF- 13C-12 
1,2,3,4,6,7,8-H7CDD-l3C-12 
OCDD-13C-12 
Surrogate Recoveries 
2,3,7,8-T4CDD-37C14 
2,3,4,7,8-PTDF-13C-12 
1,2,3,4,7,8-H6CDF- 13C-12 
1,2,3,4,7,8-N6CDD-13C-12 
1,2,3,4,7,8,9-H7CDF- 13C-12 
A1 tern ate 
1,2,3,7,8,9-H6CDF- 13C-12 

Units 

Pg 
t t  

t t  

t t  

1r 

H 

t t  

I t  

t I  

, I  

% 

% 

% 

Method Blank 
05 1002 95 
95/11/20 

6.4 
<4.0 
23 

<5.7 
37 

<4.4 
5.9 

4 . 3  
9.0 
38 

104 
101 
101 
120 
92 
87 
99 
97 
91 

NS 
NS 
NS 
NS 
NS 

101 

Blank 
Spike #1 

4600 
12000 
24000 
12000 
11000 
5900 
5400 
I8000 
5600 
12000 

91 
71 
90 
115 
86 
86 
96 
103 
103 

NS 
NS 
NS 
NS 
NS 

113 

% Recoveries 

91 
123 
121 
123 
107 
119 
I07 
122 
112 
117 

91 
71 
90 
115 
86 
86 
96 
103 
101 

NS 
NS 
NS 
NS 
NS 

113 

Blank 
Spike #2 

4500 
12000 
24000 
12000 
11000 
5 900 
5300 
18000 
5 600 
12000 

92 
73 
94 
117 
87 
85 
98 
106 
103 

NS 
NS 
NS 
NS 
NS 

112 

% Recoveries 

90 
123 
118 
124 
108 
118 
107 
118 
113 
119 

92 
73 
94 
117 
87 
85 
98 
106 
103 

NS 
NS 
NS 
NS 
NS 

112 

B 1 -0C 
051003 95 
95/11/20 

4.7 
~ 3 . 2  
20 

4 . 6  
17 
14 
7.2 
20 
11 
24 

98 
83 
94 
113 
I14 
108 
99 
104 
98 

90 
106 
80 
84 
101 

104 

T1-OC 
051004 95 
95/11/17 

40000 
3 3 000 
13 000 
6800 
600 
8400 
12000 
12000 
13000 
10000 

114 
92 
114 
124 
115 
110 
99 
105 
105 

95 
109 
85 
91 
106 

115 

18 
15 
11 
4 
1 
15 
11 
7 
2 
1 

T2-OC 
05 1005 95 
95/11/18 

45000 
27000 
8900 
4100 
390 
6800 
5700 
5900 
6200 
5 100 

115 
89 
106 
127 
107 
101 
94 
100 
94 

92 
111 
88 
90 
107 

i l l  

18 
16 
11 
4 
1 
15 
13 
7 
2 
I 

C1ient:Rigo Rigo ASSoCiiIteS, Inc. Projcct:Davis County R R  



1/15/96 Zenon Environmental Laboratories - CertiJrcute of Analysis Page 2 o f 6  

CZienf ID: 
Zenon ID: 

DQte Sampled: 
Corn p on en t 

PCDD/F /#of  isomers 
Total CI4-Dibenzofurans 
Total CIS-Dibenzofurans 
Total C16-Dibenzofurans 
Total CI7-Dibenzofurans 
Cl8-Dibenzofuran 
Total C14-Dibenzo-p-dioxins 
Tot al C15 -Di benzo-p-di oxin s 
Total CI6-Dibenzo-p-dioxins 
Total CI7-Dibenzo-p-dioxins 
Cl8-D iben zo -p-di o xin 
Internal Recoveries 
2,3,7,8-T4CDF-13C-12 
2,3,7,8-T4CDD-13C-12 
1 , 2,3,7,8 -P5CD F- 1 3 C- 1 2 
1,2,3,7,8-P5CDD- 13C-12 
lY2,3,4,7,8-H6CDF-13C-1 2 
1,2,3,6,7,8-H6CDD-T3C-12 
lY2,3,4,6,7,8-H7CDF- 13C-12 
1,2,3,4,6,7,8-H7CDD-l3C-12 
OCDD- 13C- 12 
Surrogate Recoveries 
2,3,7,8-T4CDD-37C14 
2,3,4,7,8-P5CDF-13C-12 
lY2,3,4,7,8-H6CDF- 13C-12 
ly2,3,4,7,8-H6CDD-l3C-12 
1,2,3,4,7,8,9-H7CDF- 13C-12 
A1 ternate 
lY2,3,7,8,9-H6CDF- 13C-12 

Units 

P6 
I t  

I1 

I t  

I t  

I t  

I t  

1 1  

I1 

I t  

5% 

% 

$5 

T3-OC 
05 1006 95 
9511 111 8 

34000 
27000 
1 1000 
5300 
65 0 

5500 
5700 
6400 
6700 
5900 

117 
95 
102 
122 
I00 
98 
91 
101 
94 

89 
107 
91 
83 
109 

113 

18 
17 
11 
4 
1 
15 
11 
7 
2 
1 

T4-OC 
05 1007 95 
9511 1/19 

11000 
10000 
4900 
2700 
3 80 
2000 
2800 
3600 
4000 
3900 

123 
100 
112 
124 
108 
101 
98 
108 
103 

90 
107 
92 
93 
109 

118 

16 
14 
11 
4 
1 
15 
11 
7 
2 
1 

T5-OC 
05 1008 95 
9511 1/19 

3 600 
3 100 
1800 
1100 
210 
910 
900 
2000 
2300 
2400 

111 
89 
102 
124 
108 
101 
96 
105 
94 

89 
111 
90 
86 
107 

117 

17 
11 
11 
4 
1 

15 
10 
7 
2 
1 

Method Blank 
051661 95 
95/11/2 1 

8.2 
6.3 
52 
23 
67 

4 . 2  
11 
27 
42 
79 

99 
89 
122 
117 
116 
92 
116 
99 
91 

NS 
NS 
NS 
NS 
NS 

90 

1 
2 
4 
2 
1 
0 
1 
2 
2 
1 

Blank 
Spike #1 

6200 
13000 
26000 
12000 
13000 
5400 
6 100 
19000 
6 100 
12000 

105 
92 
123 
117 
115 
88 
108 
92 
91 

NS 
NS 
NS 
NS 
NS 

120 

Blank 
5% Recoveries Spike #2 5% Recoveries 

125 
127 
128 
123 
130 
109 
123 
127 
122 
121 

105 
92 
123 
117 
115 
88 
108 
92 
91 

NS 
NS 
NS 
NS 
NS 

120 

6300 
14000 
27000 
12000 
13000 
5400 
6100 
23000 
6000 
12000 

121 
96 
127 
122 
92 
71 
95 
78 
70 

NS 
NS 
NS 
NS 
13s 

125 

125 
129 
130 
122 
128 
108 
121 
125 
I20 
123 

121 
96 
I27 
122 
92 
71 
95 
78 
70 

NS 
NS 
NS 
NS 
NS 

125 

t”5 
0 
0 
m 
-P. Client:Rigo R i p  Associates, Tnc. Project:Davis County RR 



1/15/96 Zenori Environmental Laboratories - Certificate of Analysis Page 3 of 4 

T13-OC Client ID: T8-OC T9-OC T 1 0-OC T11-OC TI 2-OC 
Zer1on ID: 051662 95 05 1663 95 05 1664 95 051666 95 05 1667 95 051665 95 

Date Sattipled: 9511 1/21 95/11/2 1 9511 1/22 9511 1/22 9511 1/23 9.511 1/23 
Component Units 

PCDD/P I # of isomers 
Total C14-Dibenzofurans 
Total C15-Dibenzofurans 
Total C16 -Dibenzofurans 
Total C17-Dibenzofurans 
C18-Dibenzofuran 
Total C14-Dibenzo-p-dioxins 
Total Cl5-Dibenzo-p-dioxins 
Total C16-Dibenzo-p-dioxins 
Total Cl7-Dibenzo-p-dioxins 
C18-D ibenzo -p-dio xi n 
Internal Recoveries 
2,3,7,8-T4CDF-13C-12 
2,3,7,8-T4CDD-13C-12 
1,2,3,7,3-P5CDF-13C-I2 
172,3,7,8-P5CDD-13C-f2 
172,3,6,7,8-H6CDF- 13C-12 
1,2,3,6,7,8-H6CDD-13C-12 
1,2,3,4,6,7,8-W7CDF- 13C- 12 
1,2,3,4,6,7,8-H7CDD-l3C-12 
OCDD-13C-12 
Surrogate Recoveries 
2,3,7,8-"4CDD-37C14 
2,3,4,7,8-P5CDF-13C-12 
1,2,3,4,7,8-N6CDF- 13C- 12 
1,2,3,4,7,8-HKDD-13C-12 
1,2,3,4,7,S79-H7CDF- 13C-12 
Alternate 
l72,3,7,8,9-H6CDF-l3C-12 

Pi2 1700 
2000 
1400 
720 
150 
720 
1900 

I 1  4700 

5500 
I I  5500 

% 
123 
94 
124 
122 
97 
82 
88 
83 
76 

91 
117 
98 
121 
106 

124 

I 1  

I1 

11 

1 1  

II 

I I  

I I  

% 

5% 

17 
16 
11 
3 
f 
14 
11 
7 
2 
I 

2100 16 
2400 16 
1600 11 
1100 4 
35 0 1 
550, 14 
1500 11 
3200 7 
4100 2 
4400 1 

64000 
53000 
2 1000 
7000 
670 

6 200 
10000 
9300 
6400 
5000 

990 
1100 
740 
510 
280 
290 
3 10 
850 
990 
1300 

64000 
55000 
20000 
6400 
550 
9200 
11000 
9700 
8000 
6400 

19 
16 
12 
4 
1 

15 
12 
7 
2 
1 

16 
14 
9 
4 
1 

14 
8 
7 
2 
1 

17 
16 
12 
4 
1 
15 
11 
7 
2 
1 

47000 
41000 
17000 
7600 
900 
7000 
9700 
11000 
10000 
9400 

18 
16 
12 
4 
1 
15 
11 
7 
2 
1 

103 
105 
106 
95 
109 
81 
95 
89 
80 

69 
58 
65 
66 
6% 
62 
57 
58 
51 

129 
87 
119 
120 
88 
74 
86 
78 
68 

129 
106 
123 
121 
92 
77 
84 
79 
70 

129, 
97 
126 
123 
98 
75 
89 
83 
72 

90 
122 
104 
130 
112 

87 
111 
92 
I24 
I05 

90 
114 
103 
110 
111 

89 
126 
103 
129 
102 

91 
1 27 
91 
126 
102 

121 t 29 86 125 130 

a 
0 
0 
cn 
cJ7 Client:Rigo Rigo Associates, Tnc. Project:Davis County RR 



1 /15/9 6 Zenon Environmental Laboratories - Certificate uf Anulysis Page 4 of 6 

T6-OC T7-QC 
Zenoii ID: 052193 / 052798 Spike #1 % Recoveries Spike #2 % Recoveries 052194 95 052195 95 052196 95 

95/11/22 95/11/20 95/11/20 

Client ID: Method Blank Blank Blank B2-OC 

Date Sampled: 9511 1 /22 
Corn ponen t Units 

PCDD/F 1 # of isomers 
Total C14-Dibenzofurans 
Total C15-Dibenzofurans 
Total C16-Dibenzofurans 
Total C17-Dibenzofurans 
C18-Dibenzofuran 
Total C14-D ibenzo-p-di ox ins 
Total C15-Dibenzo-p-dioxins 
Total C16-Dibenzo-p-dioxins 
Total C17-Dibenzo-p-dioxins 
C18-Diknzo-p-dioxin 
Internal Recoveries 
2,3,7,8-T4CDF-13C-12 
2,3,7,8-T4CDD-13C-12 
1,2,3,7,8-PSCDF-13C-12 
li2,3,7,8-P5CDD-13C-12 
1,2,3,6,7,8-H6CDF-13C-12 
lY2,3,6,7,8-H6CDD-13C-12 
I, 2,3,4,6,7 , 8-H7CDF- 1 3 C- 1 2 
1,2,3,4,6,7,8-H7CDD-13C-12 
OCDD- 13C- 12 
Surrogate Recoveries 
2,3,7,8-T4CDD-37C14 
2,3,4,7,8-P5CDF-13C-12 
1,2,3,4,7,8-H6CDF-13C-l2 
1,2,3,4,7,S-H6CDD-l3C-12 
172,3,4,7,8,9-H7CDF- 13C-12 
Alternate 
li2,3,7,8,9-H6CDF- 13C-12 

P& 15 
I I  14 

6 2  
36 
98 
5.7 
25 
60 
41 
87 

81 
77 
89 
91 
82 
73 
86 
85 
86 

NS 
NS 
NS 
NS 
NS 

90 

I1 

I 1  

I I  

I I  

I I  

I I  

1 1  

I I  

% 

% 

% 

4900 
12000 
24000 
12000 
1 1000 
4600 
5400 
18000 
5600 
12000 

2 
2 
3 
2 
1 
1 
2 
4 
2 
1 

98 
123 
122 
123 
114 
91 
109 
123 
111 
121 

5000 
13000 
25000 
13OUO 
12000 
4700 
5600 
19000 
5800 
12000 

101 
125 
125 
125 
I19 
93 
113 
I. 27 
I15 
I25 

18 2 
31 5 
57 5 
38 3 
43 1 
14 1 
16 2 
91 6 
100 2 
150 I 

47000 
3 8000 
16000 
7300 
890 

5100 
6100 
9200 
7900 
6600 

18 39000 
16 30000 
12 13000 
4 6000 
1 8 20 

15 4600 
10 5300 
7 8000 
2 7400 
1 6600 

17 
16 
12 
4 
1 

15 
I 1  
7 
2 
1 

85 
96 
88 
95 
97 
85 
88 
88 
86 

85 
96 
88 
95 
97 
85 
88 
88 
86 

84 
93 
88 
95 
95 
87 
93 
91 
92 

84 
93 
88 
95 
95 
87 
93 
91 
92 

100 - 
97 
110 - 
116 - 
99 
91 
88 
92 
86 

81 
83 
88 
95 
99 
83 
89 
92 
97 

105 
99 
110 
114 
99 
91 
92 
95 
89 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 

85 
109 - 
88 
86 
106 - 

86 
117 
90 
111 
114 

88 
113 
97 
93 
114 

96 96 90 90 90 89 95 

i;, 
0 
a 
v1 

Prnjcci:Davis County RR C1ient:Rigo Rigo Associates, Inc. 



1/15/96 Zenon Environmental Laboratories - Certificate of Analysis Page 5 of 6 

Client ID: 
Zeiion ID: 

Date Sampled: 

T 14-OC T15-OC T 16-OC Tl7-OC T 18-OC B3-OC 
052197 95 05219895 05219995 05220095 052201 95 052799 95 
95/11/24 95/11/24 9511 1/25 95/11/25 95/11/26 95/11 /25 

Units 

T 19-OC 
052800 95 
95/11/26 

Corn pon ent 

PCDD/F / # of isomers 
Total C14-Dibenzofurans 
Total CIS-Dibenzofurans 
Total C16-Dibenzofurans 
Total C17 -Dibenzofurans 
C18-Dibenzofuran 
Total C14-Dibenzo-p-dioxins 
Total CIS-Dibenzo-p-dioxins 
Total C16-Dibenzo-p-dioxins 
Total C17-Dibenzo-p-dioxins 
C18-Dibenzo -p-dioxin 
Internal Recoveries 
2,3,7,8-T4CDF-13C-12 
2,3,7,8-T4CDD-13C-12 
1,2,3,7,8-P5CDF-13C-12 
1,2,3,7,8-P5CDD- 13C-12 
1,2,3,6,7,&-H6CDF-l3C- 12 
1,2,3,6,7,8-H6CDD-13C-i2 
1,2,3,4,6,7,8-H7CDF-l3C-12 
1,2,3,4,6,7,8-H7CDD-13C-12 
OCDD- 13C- 12 
Surrogate Recoveries 
2,3,7,8-T4CDD-37(34 
2,3,4,7,8-P5CDF-13C-12 
1,2,3,4,7,8-H6CDF-13C-l2 
1,2,3,4,7,8-H6CDD-l3C-12 
1,2,3,4,7,8,9-H7CDF- 13C- 12 
Alternate 
1,2,3,7,8,9-H6CDF- 13'2-1 2 

19 
16 
12 
4 
1 
15 
11 
7 
2 
1 

PI? 
1 1  

1500 17 510 15 
1600 16 560 14 
900 10 400 11 
470 3 290 4 
110 1 150 I 
270 14 120 , 9 
450 10 230 12 
1100 7 560 7 
1400 2 670 2 
1500 1 810 1 

1400 
1000 
5 60 
270 
75 
270 
330 
940 
930 
1000 

17 
14 
11 
3 
1 
13 
9 
7 
2 
1 

1400 
1000 
480 
250 
130 
200 
250 
660 
6 10 
5 60 

18 
15 
12 
4 
1 
12 
10 
7 
2 
1 

42000 
27000 
9700 
3 600 
420 
4300 
3 600 
4700 
3700 
3300 

18 46 
16 55 
12 79 
4 57 
1 95 
15 20 
10 44 
7 130 
2 130 
1 240 

7 93000 
6 70000 
6 37000 
3 16000 
1 3000 
2 14000 
3 21000 
6 18000 
2 12000 
1 8800 

1 1  

I t  

1 1  

I t  

t l  

80 
82 
93 
101 
97 
85 
86 
88 
88 

110 
103 
119 
121 
99 
91 
96 
96 
89 

112 
1 04 
117 
122 
108 
85 
96 
95 
88 

106 
102 
111 
I13 
98 
78 
89 
87 
78 

109 
98 
110 
111 
98 
78 
88 
87 
84 

107 
105 
121 
117 
100 
92 
103 
99 
86 

96 
95 
90 
83 
87 
76 
84 
82 
74 

88 87 
118 113 - 
89 to1 - 
105 97 
111 - 108 - 

89 
I15 
90 
114 
107 

84 
114 
92 
124 
107 

87 
117 
96 
128 
109 

86 
122 
96 
103 
104 

83 
106 
100 
112 

.I04 

92 92 91 88 88 84 86 

a 
U 
0 
cri 
\J C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



1/15/96 Zenon Environmental Laboratories - Certificate of Analysis 

Client ID: T20-OC T2 1 -0C T22-OC T23-OC 
Zenon ID: 052801 95 052802 95 052803 95 052804 95 

Date Sampled: 9511 1/27 9511 1/27 9.511 1/28 95/11/28 
Corn p on ent 

PCDD/F / # of isomers 
Total C14-Diknzofurans 
Total C15 -Dibenzofurans 
Total C16-Diknzofurans 
Total C17-Dibenzofurans 
Cl8-Dibenzofuran 
Total C14-Dibenzo-p-dioxins 
Total (215-Dibenzo-p-dioxins 
Total CI6-Dibenzo-p-dioxins 
Total C17-Dibenzo-p-dioxins 
CI8-Dibenzo-p-dioxin 
Internal Recoveries 
2,3,7,8-T4CDF- 13C- 12 
2,3,7,8-T4CDD-13C-12 
1,2,3,7,8-P5CDF- 13C- 1 2 
1,2,3,7,8-P5CDD- 1312-1 2 
1,2,3 ,6,7,8-H6CDF- 13C- 12 
1,2,3,6,7,X-H6CDD-13C-12 
1,2,3,4,6,7,8-H7 CD F- 13 C- 1 2 
1,2,3,4,6,7,8-H7CDD-l3C- 12 
OCDD- 13C-12 
Surrogate Recoveries 
2,3,7,8-T4CDD*37C14 
2,3,4,7,8-P5CDF-13C-12 
1,2,3,4,7,8-H6CDF-l3C-12 
1,2,3,4,7,8-H6CDD-13C-l2 
1,2,3,4,7,8,9-H7CDF-l3C-12 
Alternate 
1,2,3,7,8,4-HGCDF-13C-12 

Units 

Pg 
I1 

1 1  

11 

t i  

11 

I t  

1 1  

1 1  

I1 

% 

% 

% 

3500 
3400 
2000 
1000 
200 
5 60 
820 
1400 
1400 
1400 

85 
80 
81 
78 
88 
72 
82 
80 
68 

83 
108 
91 
117 
105 

85 

18 2700 18 500 15 470 
16 1500 12 560 14 540 
12 1200 12 390 11 430 
4 260 3 240 4 290 
1 180 1 62 1 110 

15 1900 14 130 10 110 
160 I 1  960‘ 9 180 8 

7 1700 7 450 7 500 
640 1400 2 450 2 2 
870 1 1500 1 510 1 

101 
101 - 
98 
99 
99 
80 
92 
90 
79 

114 - 
104 - 
99 
97 
96 
77 
87 
86 
76 

113 
105 
97 
98 
96 
75 
85 
84 
74 

84 82 83 
113 - 112 - 114 
92 93 91 
121 - 125 - 128 
104 - 108 - 109 

90 85 87 

15 
13 
11 
4 
1 
10 
9 
7 
2 
1 

Page 6 of 6 

c”, 
a 
0 

CIient:Rigo Rigo Associates, Iric. Prnjcct:Davis County R R  OJ m 



1/15/96 ZEL Summary of Analysis Pre. Dates 

Batch Code: 1128FBOl 
Total C14-Dibenzofurans etc. 05 1002 

05 1003 
05 1004 
05 1005 
05 1006 
05 1007 
05 1008 

95/12/04 
95/11/28 

Analysis Date: 
Preparation Date: 

1213VC01 1213VC01 
051661 051662 

05 1663 
05 1664 
05 1666 
05 1667 

95/12/19 95/12/20 
95/12/13 95/12/13 

1213VCO.l 1213VC01 
05 1665 052193 

052 194 
052 197 
052198 
052199 
052200 

9 610 I / 1 3 95/ 1 2/27 
95/12/13 95/12/13 

1219VC01 1219VC01 
052195 052798 
052196 052799 
05220 I 052800 
052798 052801 

052802 
052803 
052804 

95/12/27 95/12/28 
95/12/19 95/12/19 

Page hE-1 of 1 

C1ient:Rigo Rigo Associates! Inc. Projcct:Davis County RR 



Z E N Q N  5555 North Serv ice Road Tel 905 332 6788 

Environmental Burlington Ontario Fax 905 332 9169 

Laboratories Car7aaa L 7 L  5H7 

Certificate of Analysis 

CLIENT INFORMATION 

Attention: John Ch'mdler 
Client Name: 
Project : Davis County RR 
Project Desc: 

Rigo 8L Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Commons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORA'I'ORY 1NFORh.lATION 

Contact: Ron McLeod/Y vonne Bond 
Pro jet t: 
Date Received: 95/11/22 
Date Reported: 96/01/15 

AN95 1 192 

Submission No,: 5LOOS4 
Sample No.: 0s 1002 

# ?  * -  NOTES: - - riot analysed '4 = less tlrari Method Deiection Limit (MDL) 'NA' = no data available 

LOQ can by determined f o r  aU analytes by rnuliiplying the appropriate M D L  X 3.33 

Solids data is bused on dry weight except for biotu analyses. 

Organic analyses are not correcred for  extraction recosery standards except f o r  isoiope 

diluiion methods, (i-e. CARB 429 PAH, all PCDDIF arid DBDIDBF aimljws) 

Methods used by Zenon are based upon hose found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on t h e  principles of M S A  or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality control procedures except where otherwise agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Z e k n  for a period of three weeks from receipt of data or as per contract 

C OIMM ENTS : 

"*" = TEF and Maximum TEF based on NATO Factors 

Certified by: Page I 



1/16/96 Zenon Enviroizrtzentcll Luborutories - Certificute of Analysis 

Client ID: 
Zenon ID: 

Date Sampled: 
Component Units 

2,3,7,8 -C14-Dibenzofuran (DB 5) 
2,3,7,8-C14-Dibenzo-p-dioxin 
1,2,3,7,8-Cfi-Dibenzofuran 
2,3,4,7,8 -Cl5 -Dibenzofur an 
1,2,3,7,8-C15-Dibenzo-p-dioxin 
1,2,3,4,7,8-C16-Dibenzofuran 
1,2,3,6,7,8-C16-Dibenzofuran 
2,3,4,6.7 ,S-C16-Dibenzofuran 
1,2,3,7,8,9-C16-Dibenzofuran 
1,2,3,4,7,8-C16-Dibenzo-p-dioxin 
1,2,3,6,7,8-C16-Dibenzo-p-dioxin 
1,2,3,7 :8,9-C16-Dibenzo-p-dioxin 
1,2,3,4,6,7,8-C17-Dibenzofuran 
1,2,3,4,7,8,9-C17-Dibenzofuran 
1,2,3,4,6,7,8-C17-Dibenzo-p-dioxin 
1,2,3,4,6,7,8,9-C18-Dibenzofuran 
1,2,3,4,6,7,8,9-C18-Dibenzo-p-dioxin 

2,3,7,8 Toxic Equivalence* 
Maximum Toxic Fquivalence 

P6 
I 

t t  

11 

H 

I1 

Pg 
I t  

Method Blank 
05 1002 95 
95/11/20 

6 -4 
<4.4 
<4.0 
4 . 0  
5.9 
<5.7 
<3.8 
4 . 6  
29 
<7.8 
~5.2 
4 . 5  
<5.1 
~6.4 
9 .o 
37 
38 

6.6 
4 7  

3 1 -0C 
Blank Blank 05 1003 95 
Spike #1 7c Recovery Spike #2 % Recovery 95/11/20 

4600 
5900 
5900 
6400 
5400 
5900 
5500 
I 6400 
6400 
5800 
6000 
6300 
6300 
6000 
5600 
1 1000 
12000 

91 
119 
118 
128 
107 
118 
1 1 1  
127 
128 
117 
121 
127 
125 
120 
112 
107 
117 

4500 
5900 
5900 
6400 
5 300 
6000 
5 600 
6200 
6100 
5300 
6200 
6000 
6300 
6100 
5 600 
1 1000 
12000 

90 
118 
119 
127 
107 
121 
1 1 1  
123 
121 
105 
125 
121 
125 
123 
113 
108 
119 

4.7 
14 
<3.2 
<3.3 
7.2 
<4.5 
<3.0 
<4.4 
26 
14 
6.9 
~6.0 
<5.9 
<7.4 
1 1  
17 
24 

23 
<26 

TI -0C  
05 1004 95 
9511 1/17 

4700 
540 
2200 
2500 
950 
2900 
1300 
1400 
<loo 
600 
900 
1300 
4300 
350 
6400 
600 
10000 

3 800 
<3800 

T2-UC 
051005 95 
95/11/18 

4600 
410 
1800 
1800 
550 
2000 
910 
940 
432 
300 
4 60 
640 
2600 
230 
3100 
390 
5100 

2700 
~ 2 7 0 0  

Page I of 5 

T3-OC 
05 1006 95 
95/ 1 I / l  S 

3700 
340 
180Q 
1800 
530 
2300 
1100 
1200 
<120 
280 
480 
680 
3100 
390 
3400 
65 0 
5900 

2600 
t2600 

0 
0 
ch 
a C1ient:Rigo Rigo Associates. Inc. Project: Davis County RR 



1/16/96 Z e n m  Environmental Laboriitories - Certificate of Analysis Page 2 of 5 

Client ID: T4-OC T5-OC Method Blank TS-OC T9-OC 
Zenon ID: 051007 95 051008 95 051661 95 Blank Blank 051662 95 05166395 

I h f e  Sampled: 95/11/19 95/11/19 95/11/21 Spike #1 % Recoveries Spike #2 % Recoveries 95/11/21 95/11/21 
Component Units 

2,3,7.8-C14-Dibenzofuran (D3 5 )  
2,3,7,8-C14-Dibenzo-p-dioxin 
1,2,3,7.8-Cfi-Dibenzofuran 
2,3,4,7,8-CL5 -Dibenzofuran 
1,2,3.7,8-Cl5-Dibenzo-p-dioxin 
1,2,3.4.7.8-C16-Dibenzofuran 
1,2,3,6,7 .S-ClG-Dibenzofuran 
2,3,4.6,7.8-C16-Dibenzofuran 
1,2,3,7.8.9-C16-Dibenzofuran 
1,2,3,4.7.8-C16-Dibenzo-p-dioxin 
1,2,3,6.7,8-C16-Dibenzo-p-dioxin 
1,2,3,7.8.9-C16-Dibenzo-p-dioxin 
1,2,3.4.6,7,8-C17-Dibenzofuran 
1,2,3,4,7,8,9-C17-Dibenzofuran 
1,2,3.4.6,7,8-C17-Dibenzo-p-dioxin 
1,2,3,4,6,7,8,9-C18-Dibenzofuran 
1,2,3,4.6,7,8 ,g-CIB-Dibenzo-p-dioxin 

2,3,7.8 Toxic Equivalence* 
Maximum Toxic Equivalence 

Pg 
I, 

I 1  

1300 
120 
680 
730 
25 0 
1100 
480 
5 60 
<63 
170 
260 
380 
1600 
190 
2000 
3 80 
3900 

1100 
<1 I00 

470 
43 
180 
27 0 
78 
380 
170 
240 
447 
79 
150 
180 
630 
100 
1200 
21 0 
2400 

410 
<420 

8.2 
4 . 2  
3 .o 
3.3 
1 1  
3.8 
5.2 
4.8 
46 

43.1 
8.8 
17 
10 
13 
29 
67 
79 

17 
<23 

6200 
5400 
6500 
6600 
6100 
6700 
6300 
6500 
61 00 
6500 
6600 
6000 
6600 
5 600 
6100 
13000 
12000 

125 
109 
128 
126 
123 
128 
126 
129 
122 
129 
125 
120 
118 
1 1 1  
122 
130 
121 

6300 
5400 
65 00 
7000 
6100 
6700 
6500 
7100 
6400 
8300 
6700 
8100 
6300 
5 800 
6000 
13000 
12000 

125 
108 
128 
129 
121 
130 
129 
130 
127 
f 27 
124 
I22 
127 
I15 
I20 
128 
123 

270 
26 
110 
170 
69 

290 
150 
220 
44 
130 
330 
3 60 
5 20 
71 
2800 
1 50 
5500 

370 
<370 

330 
29 
130 
180 
63 
320 
160 
260 
53 
120 
230 
280 
620 
98 

2100 
350 
4400 

370 
<370 

a 
0 
0 
ch 
fo C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



1/16/'96 Zenon Environmeirlal Laboratories - Certificate of Analysis Page 3 of 5 

Client ID: T10-OC TI 1-OC T12-OC T13-OC Method Blank 
Zenon ID: 051664 95 051665 95 051666 95 051667 95 052193 / 052798 Blank Blank 

Date SampZed: 95/11/22 95/11/22 95/11/23 95/11/23 95/11/22 Spike #I  5% Recoverics Spike #2 % Recoveries 
Camprinen t Units 

2,3,7.8-C14-Dibenzofuran (DR5) 
2,3,7,X-C14-Dibenzo-p-dioxin 
1,2,3,7,8-Cl5-Dibenzofuran 
2,3,4,7,8-CIS-Dibenzofuran 
1,2.3.7.8-ClS-Dibenzo-p-dioxin 
1,2,3.4,7,8-C16-Dibenzofuran 
1,2,3.6,7.8-C16-Dibenzofuran 
2,3.4.6,7.8-C16-Dibenzofuran 
1,2,3,7.8,9-C16-Dibenzofuran 
1.2,3.4,7.8-C16-Dibenzo-p-dioxin 
1,2,3.6,7.8 -CI6-Dibenzo-p-dioxin 
1.2.3.7,8.9-CIG-Dibenzo-p-dioxin 
1,2.3.4.6,7,8-C17-Dibenzofuran 
I .2.3.4.7,8,9-C17-Dibenzofuran 
1.2.3.4.6.7,8-C17-Dibenzo-p-dioxin 
1,2,3,4.6,7,8,9-C18-Dibenzofuran 
I ,2,3.4.6,7,8,9-C18-Dibenzo-p-dioxin 

2,3,7,8 Toxic Equivalence* 
Maximum Toxic Equivalence 

pg 6600 
5 60 
4100 
3500 
1200 
4200 
2400 
1800 
180 
700 
700 
1200 
4600 
380 
3200 
670 
5000 

I 1  

I 

li 

1 1  

I t  

I, 

, I  

I, 

14 

,I 

11 

I t  

1 1  

I t  

II 

11 

pg 5000 
I' ~ 5 0 0 0  

120 
37 
93 
96 
54 
140 
88 
92 I 

39 
74 
a4 
120 
2 60 
76 

5 20 
280 
I300 

200 
<200 

7400 
631) 

4100 
3 600 
1200 
4000 
2300 
2000 
1 GO 
680 
730 
1300 
4400 
290 
3800 
550 
6400 

5200 
~ 5 2 0 0  

5 600 
500 

2900 
3100 
1100 
3500 
1800 
1900 
180 
740 
830 
1400 
4900 
400 
5 000 
900 
9400 

4400 
<MOO 

11 
5.7 
5.6 
8.7 
18 
6.9 

d . 7  
12 
53 
13 
15 
27 
15 
21 
32 
98 
87 

34 
<35 

4900 
4600 
6200 
6100 
5400 
6400 
5800 
6100 
6200 
65 00 
5800 
6200 
6200 
6100 
5 600 
11000 
12000 

99 
91 
I23 
123 
109 
127 
116 
121 
124 
129 
116 
124 
125 
121 
111 
114 
121 

5000 
4700 
6200 
6300 
5 600 
6000 
6400 
6400 
6100 
6500 
6100 
6500 
6300 
6300 
5800 
12000 
12000 

101 
03 
1 24 
126 
113 
120 
I28 
128 
121 
130 
122 
130 
127 
i26 
115 
119 
125 

C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 

c3 
0 
0 

w 



1/16/96 Zenon Erivironmelatnl Laboratories I Certificate of Analysis 

Client ID: B2-OC T6-OC 7’7-OC T14-OC Tl5-OC T16-OC T17-OC 7’18-OC 33-OC 
Zenon ID: 05219495 05219595 05219695 05219795 05219895 05219995 05220095 05220195 05279995 

Date Sampled: 95/11/22 95/11/20 95/11/20 95/11/24 95/11/24 95/11/25 95/11/25 95/11/26 95/11/25 
Component Units 

2,3,7,8-C14-Dibenzofuran (DB5) 
2,3,7,8-CI4-Dibenzo-p-dioxin 
1,2,3,7 $-C15-Dibenzofuran 
2,3,4,7,8-CLS-Dibenzofuran 
1,2,3,7,8-C15-Dibenzo-p-dioxin 
1,2,3,4,7,8-C16-Dibenzofuran 
1,2,3,6,7,8-C16-Dibenzofuran 
2,3,4,6,7,8-C16-Dibenzofuran 
1,2,3,7,8,9-C16-Dibenzofuran 
1,2,3,4,7,8-C16-Dibenzo-p-dioxin 
1,2,3,6,7,8-C16-Dibenzo-p-dioxin 
1,2,3,7,8,9-C16-Dibenzo-p-dioxin 
1,2,3,4,6,7,8-C17-Dihcnzofuran 
lY2,3,4.7,8,9-C17-Dibenzofuran 
1,2,3,4.6,7,8-C17-Dibenzo-p-dioxin 
1,2,3,4,6,7,8,9-C18-Dibenzofuran 
1,2,3,4,6,7,8,9 438-13 ibenzo-p-dioxin 

2,3,7,8 Toxic Equivalence* 
Maximum Toxic Equivalence 

P6 13 
14 
7 .O 
7.8 

I 1  11 

8.3 
6.9 
8.1 
33 
21 
13 
17 
19 
13 

I 1  62 

43 
150 

1 1  

I t  

I 1  

I t  

,I 

I t  

I t  

I I  

I1  

11 

I1 

9 ,  

II 

I 1  

Pg 37 
I I  <37 

5300 
400 
2600 
2700 
930 
3200 
1800 
1600 
140 
600 
770 
1100 
4500 
490 
4000 
890 
6600 

3900 
<3900 

4500 
350 

2300 
1900 
740 
2500 
1500 
1300 
140 
410 
670 
880 
3700 
410 
3800 
820 
6600 

3100 
<3 100 

220 
26 
120 
140 
54 
190 
110 
120 
<35 
67 
93 
I10 
330 
45 
740 
110 
1500 

230 
<240 

84 
18 
44 
52 
22 
81 
46 
57 
39 
34 
47 
56 

1 60 
28 
3 60 
150 
810 

110 
<110 

160 
20 
66 
76 
29 
110 
59 
61 
28 

470 
71 
74 
190 
27 
490 
75 
1000 

190 
<190 

150 
20 
65 
69 
28 
86 
47 
52 
31 
41 
50 
55  
I40 
22 
320 
130 
5 60 

130 
<130 

4300 
3 30 

2000 
1900 
5 60 
2000 
1000 
890 
90 
320 
350 
570 
2300 
200 
i 800 
420 
3300 

2600 
<2600 

15 
15 
I0 
9 -9 
19 
9.8 
8.4 
9.9 
43 
28 
21 
31 
28 
19 
78 
95 
240 

49 
<49 

Page 4 of 5 

C1ient:Rigo Rig0 Associates: Inc. Project:Davis County RR 



1 /16/9 6 Zenon Environmental Luboratories - Certificate of Analysis 

Client ID: T19-OC 
Zenon ID: 052800 95 

Date Sampled: 9511 1/26 
Units Corn p o ne n t 

2,3,7 3 -C14-D ibenzofuran (DB 5) 
2,3,7,8-Ci4-Dibenzo-p-dioxin 
1,2.3,7.8-Cl5-Dibenzofuran 
2,3,4,7,8-Cfi-Dibenzofuran 
1,2,3,7.8-ClS-Dibenzo-p-dioxin 
1,2,3,4.7,8-C16-Dibenzofuran 
1,2,3,6,7,8-ClG-Dibenzofuran 
2,3,4,6,7,8-Cl6-Dibenzofuran 
1,2,3.7.8,9-CIS-Dibenzofuran 
1,2,3.4,7,8-C16-Dibenzo-p-dioxin 
1,2,3,6,7,8-C16-Dibenzo-p-dioxin 
1,2,3,7.8,9-C16-Dibenzo-p-dioxin 
1,2,3,4.6,7,8-C17-Dibenzofuran 
1,2,3,4,7,8,9-C17-Dibenzofuran 
1,2,3,4.6,7.8-C17-Dibenzo-p-dioxin 
1,2,3.4.6,7,8,9-ClS-Dibenzofuran 
1,2,3.4,6,7,8,9-Cl8-Dibenzo-p-dioxin 

I, 

tr  

II 

I I  

11000 
840 
5100 
4700 
2000 
7300 
3900 
3600 
310 
1100 
1200 
2200 
9200 
1000 
5700 
3000 
8800 

2,3,7,8 Toxic Equivalence* pg 7600 
Maximum Toxic Equivalence ~ 7 6 0 0  0 ,  

T20-OC T21-OC T22-OC 
05280195 05280295 05280395 
95/11/27 95/11/27 95/11/28 

480 
47 
260 
290 
110 
400 
210 
230 
37 
91 
110 
180 
610 
77 
690 
200 
1400 

380 
29 

1130 
170 
67 
240 
120 
140 
37 
80 
110 
140 

<450 
58 
690 
180 
1500 

80 
15 
42 
53 
24 
79 
43 
54 
<27 
37 
37 
47 
130 
24 
230 
62 
5 10 

45 0 280 98 
<450 ~ 2 9 0  <loo 

T23-OC 
052804 95 
9511 1/28 

74 
15 
42 
51 
23 
91 
47 
57 
24 
42 
42 
54 
170 
22 
340 
110 
870 

1 00 
<loo 

Page 5 of 5 

a 
0 
a 
ch 

CIient:Rigo Rigo Associates! Inc. Project:Davis County RR 



1/15/96 ZEL Summary of Analysis Pre. Rates 

Batch Code: 
2,3,7.8-C14-Dibenzofuran (DB5) etc. 

Analysis Date: 
Preparation Date: 

1128FB01 
05 1002 
05 I003 
05 1004 
05 1005 
05 1006 
05 1007 
05 1008 
9511 2/04 
95/11/28 

1213VC01 1213VC01 
05 1661 05 I662 

05 1663 
05 1664 
05 1666 
05 1667 

95/12/19 95/12/20 
95/12/13 95/12/13 

1213VC01 1213VCOl 
05 1665 052193 

052 194 
052197 
0521 9% 
0521 99 
052200 

96/0 111 3 951 12/27 
95/12/13 95/12/13 

1219VCOl 1219VC01 
052195 052798 
052196 052799 
052201 052800 
052798 052801 

052802 
052803 
052804 

95/12/27 95 /l2/28 
95/ 12/19 95/12/19 

Page MS-l of 1 

C1ient:Rigo Rigo Associates. Inc. Project:Davis County RR 



2,3,7,8 - TCDF Confirmation Data 



ZENON 5555 North Serv ice Road Tel 905 332 6788 

Environmental Burlington Ontarto Fax 905 332 91 69 

Laboratories Canada  L7L 5 H 7  

Certificate of Analysis 

CLXENT INFORMATION 

Attention: John Chandler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rigo & Rgo Associates, Inc. 

Analysis of Stack Emissions 

Address: 1 Berea Coinmons 
Suite 21 1 
Berea, Ohio 
440 17-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LAB OR A T 0  RY INFORM ATION 

Contact: Ron McLeod/Yvonne Bond 
Project: AN95 I 192 
Date Received: 95/11/22 
Date Reported: 94/01/24 

Submission No.: SLOOS4 
Sample No.: 05 lOO7-OS2803 

N CITES: f r_r  = rial analysed '<I = less ilian Method Delecrion Limit (MDL) 'NA' = no data available 

LOP cult by determined for all analytes by muhiplying lhe appropriate M D L  X 3.33 

Sofitis data is based on dry weight except for  biotu aimlyses. 

Orgartic ardyses  are rtoi correcled far exiraciion recovery standards except for  isdope 

dilutiori methods, (i.e. CARE 429 P N I ,  aU PCDDIF aid nBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted testing 
methodologies, quality assurance and quality contro! procedures except where otherwise agreed to by the client 
and testing company in writing. Any and ail use of these test results shall be limited to the actual cost of the 
pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at 
Zenon for a period of three weeks from receipt of data or as per contract. 

COMMENTS: 

Page 1 



3/24/96 Z e i r o ~ ~  Envirunmerztul Laboratories - Certificate of Analysis 

Client ID: T4-OC T11-OC TI2-OC T6-OC T17-OC T22-OC 
Zerzoiz ID: 051007 95 051665 95 051666 95 0521 95 95 052200 95 052803 95 

Date Sampled: 95/11/19 95/11/22 95/11/23 95/11/20 95/11/25 95/11/28 
Component Units 

2,3,7,8-TCDF (SP2331) Pg 330 31 2500 1400 32 17 
Internal Recoveries 5% 
2,3,7,8-TCDF- 1 3 C 1 2 113 100 114 87 103 103 

Page 1 of 1 

t 
t 
c 
6 
v, C1ient:Rigo Rigo Associates, Inc. Project:Davis County RR 



1 /24/9 6 ZEL Summary uf Analysis Pre. Dates 

Batch Code: 1128FB01 1213VC01 1213VC01 1219VCOl 
2,3,7,8-TCDF (SP233 1) etc. 05 1007 05 1665 052200 OS2803 

05 1666 
052195 

Analysis Date: 96/01/22 96/01/22 96/01/23 96/01/23 
Preparation Date: 95/11/28 95/12/13 95/12/13 95/12/19 

Client:TCigo Rig0 Associates, Lnc. Project:Davis County RR 



PCDD/F Data 

Toluene Rinses 



ZENON 5555 North  Service Road Tel 905 332  8788 

E n vi ron m en ta  1 Burlington Onlario Fax 905 3329169 

Laboratories Canada L7L 5H7 

CertifZcate of Analysis 

Regional 

La bora tories: 

British Columbia 

C)n t a rio 

Quebec 

CLIENT INFORMATION 

Attention : John Chandler 
Client Name: 
Project: Davis County RR 
Project Desc: 

Rig0 & Rigo Associates, Inc. 

Analysis of Stack Emissions 

Address: I Bern Commons 
Suite 21 1 
Berea, Ohio 
44017-2534 

Fax Number: 216-243-2759 
Phone Number: 216-243-5544 

LABORATORY INFORMATION 

Contact: Ron McLeod 
Project: AN95 1 192 
Date Received: 96/01/22 
Date Reported: 96/02/16 

Submission No.: 6 A 0 3  1 
Sample No.: 00 I67 1-00 1674 

NOTES: "-' = not armlysed '4 = less tlmn Method Delectiorr Limit (MDL) 'NA' = no data available 

LOQ can by determined for all andyles by mulriplying the appropriate MDL X 3.33 

Solids d u h  is  based on dry weight exeept for  biota analyses. 

Organic nnalyses are not corrected for exlrachwa recovery standards except for isotope 

dilution ntetliods, (ix. C U B  429 PAH, all PCDDIF and DBDIDBF analyses) 

Methods used by Zenon are based upon those found in 'Standard Methods for the Examination of Water and 
Wastewater', Seventeenth Edition. Other methods are based on the principles of MISA or EPA methodologies. 

All work recorded herein has been done in accordance with normal professional standards using accepted tes tins 
methodologies, quality assurance and quality control procedures except where otherwise- agreed to by the client 
and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the 
pertinent analysis dune. There is no other warranty expressed or implied. Your samples wiIl be retained at 
Zenon fur a period of three weeks horn receipt of data or as per contract 

COMMENTS : 

Page I 



U0073 
16/02/96 Zerton Environmental Laboratories - CertiBcate of Analysis Page 1 of 1 

Component 

Total C14-Dibenzofurims 
Total Cis-Dibenzofurans 
Total CIG-Dibenzofur,ms 
To td CI7 -Di benzo furms 
C18 -Dibenzofur,m 
Total C 14-Di benzo-p-dioxins 
Total C15-Dibenzo-p-dioxins 
Total C16-Dibenzo-p-dioxins 
Total C17-Dibenzo-p-dioxins 
CI8-Dibenzo-p-dioxin 
Internal Recoveries 
2,3,7,8-T4CDF- 13C- 12 
2,3,7,8-T4CDD-l3C- 12 
1,2,3,7,8-PSCDF-13C-12 
1,2,3,7,8-PSCDD- 13C-12 
1~,3,6,7,8-HGCDF-13C-12 
1,2,3,6,7,8-H6CDD-13C-12 
1,2,3,4,6,7,8-H7CDF-13C-12 
1,2,3,4,6,7,8-H7CDD- 13C-12 
OCDD-13C-12 
Alternate 
1,2,3,7,8,9-HGCDF-13C-12 

Client ID: 
Zenon ID: 

Date Sampled: 
Units 

2,3,7,8-C14-Dibenzofr~ (DB.5) 
2,3,7,8-C14-Dibenzo-p-doxin 
1,2,3,7,8-ClS-Dibenzofuran 
2,3,4,7,8-C15-Dibemofuran 
1,2,3,7,8-ClS-Dibenzo-p-doxin 
1,2,3 ,47778-C14-Dibenzo~ 
1 7Z,3,6,778-C16-Dibenzofuran 
2,3,4,6,7,8-C16-Dibenzoh 
1,2,3,7,8,9-C16-Dibenzofur(ut 
1,2,3,4,7,8-C16-Dibenzo-p-dioxin 
1,2,3,6,7,8-CI6-Dibenzo-p-dioxin 
1,2,3,7,8,9-CI6-Dibenzo-p-dioxin 
1,2,3,4,6,7 ,B-CM-Dibenzofuran 
1,2,3,4,7,8,9-Cl7-Dibenzofuran 
1.2,3,4,6,7,8-C17-Dibenzo-p-dioxin 
l72,3,4,6,7,8,9-Cl8-Dibenofimn 
1,2,3,4,6,7,8,9-C18-Dibeno-p-dioxin 

II 

I t  

I t  

I t  

I t  

% 

Pg 
II 

II 

Method 

001671 96 
9511 1/26 

B h k  

4 . 3  
2.6 
8.8 
2.2 
12 

4 . 6  
3.6 

<1.9 
12 
24 

44 
41 
47 
54 
73 
66 
75 
64 
60 

50 

<4.6 
4 . 6  
4 . 9  
<2.0 
3.6 

4 . 7  
1.6 

<2.0 
8.2 

<2.2 
4 . 7  
<2.0 
2.0 

<1.9 
7.2 
12 
24 

TG-OC 
Toluene 

001672 96 
95/11/20 

180 
530 
370 
200 
49 
14 
81 

200 
240 
3 10 

76 
80 
65 
85 
82 
82 
76 
82 
76 

81 

33 
3 .0 
43 
42 
15 
64 
44 
44 
11 
8.3 
19 
27 
120 
19 

130 
49 
3 10 

T 12-OC 
To1 uene 

001673 96 
9511 1/23 

63 
95 
70 
50 
16 

4 . 6  
I1  
59 
89 
160 

74 
82 
66 
87 
81 
81 
75 
80 
72 

80 

10 
4 . 6  
9.9 
9.4 

<4.5 
13 
10 
9.0 
1 1  
3.4 
6.3 
9.6 
29 
3.6 

1 48 
16 

160 

T19-OC 
Toluene 

001674 96 
95/11/26 

' 100 
190 
170 
140 
47 

<3.4 
26 
99 
120 
I80 

77 
80 
70 
89 
86 
86 
80 
89 
83 

84 

14 
<3.4 
18 
18 
9.4 
32 
20 
24 
10 
6.0 
8.8 
16 
79 
11 
66 
47 
180 
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DOWNSWEW, ONT. 
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E L :  416 630-6331 

ANALYSES i 
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..9/4 L_I_.Y__I_. , , 

2'111'1'f?'I'i' ROAD 

M3H 2V2 
Tl?L 416 630-6331 

DOWNSVIEW, mrr. 
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_. 
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- -- 
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- 
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I 
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I I 

.I 
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I- 

- 
- 
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I- 
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I30VA.R-CONCORD ENVIRONMENTAL 
DATE: 9Y- * / / - a %  I 

7- 

L- 
I 



i 
2 ‘IIPPE‘IT ROAD 
DOWNSVIEW, ONT. 
M3H 2V2 
E L :  416 630-6331 

B0VA.R-CO 
DATE: 

ANALYSES 
CUSTODY RECORD PAGE - 01; - 

TEST # 



! 

Received by 

2 TiPPETT ROAD 
DOWNSVIEW, om. 
M3H 2V2 
TEL 416 6 3 W 3 1  

RFMARKS ' 

1 
I 

Iielinquished by 

Relinquished by I DateKme 

Received by I Relinquished by 

Received by Relinquished by Datcfl'iriic Received by 

I 

LABORATORY: . zc-u AJ QC CHECKED: 
I 

0 
0 
0 
h . 3  
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DOWSVIEW, ONT. 
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TEL: 416 63&6331 
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TEST # 
ANALYSES 

BCE PROJECT #: 

= Relinquished by 

Relinquished by 

Relinquished by 

LABORATORY: 

Dateflime 

I 
D a t e f l h e  
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DateEime 

R c ceived by Relinquished by I Dateflime 1 Received by 

I 

Received by 1 Relinquished by I Dat:/Time 1 Receivedby 

Received by 1 I m l K s  

I 
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DATE: 9.y- [jt ,/’7 
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DOWNSVLEW, ONT. 
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- 

Received by 

1 
z-+---pJ QC CHECKED: LABORATORY 



! 

Relinquished by 

Relinquished by 

BOVA$CONCORD ENVIRONMENTAL a 2 I 

DATE: . '. 9g4/ - / d  
CHAIN OF C U F F  
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DateKime Received by 

I 

TEST # 

I~elinquislled by 

Sample 
Code 

Date/I'inie Ileccived by 

Container IT 

b 2TfPPETFROAD 
DOWNSVIEW, O W .  
M3H 2V2 
TEL: 416 630-6331 

/ ANALYSES / 

QC CHECKED: 

0 
0 
0 
h 3  
w 



c 
0 
0 
w 
c,, 



2 I l P P E r T  ROAD 
DOWNSVIEW, ONT. 
M3H 2V2 
TEL: 416 630-6331 

CHAIN OF CUSTODY RECORD PAGE - OF - 

TEST jY 

CONTACT: PJ ' G A - t r W c &  

BCE PROJECT K: $4 I 6 26 SC 
I I I I 

I I I 
Relinquished by 

Relinquished by Date/I'iie Retxived by 

Relinquished by Date/The Received by 

I 1 

LABORATORY: 

Relirquished by 

Relinquished by 

I- 
- 

QC CHECKED: 



2 rI'fPPETT ROAD 
DOWNSVIEW, O W .  
M3H 2V2 

BOVAR-CONCORD ENVIRONMENTAL . 

CHAIN OF CUSTODY RECORD PAGE - OF - 
DATE: ?Cfl/ / -30 TEL: 416 630-6331 

/ 

I / ANALYSES / 



I 

Relinquished by 

Relinquished by 

BOVAR-CONCORD ENVIRONMENTAL 
DATE: f3<+ //' -2/  

D a t e f r h e  Received by 

DateKine Received by 

1 

C M N  OF CUSTODY RECORD PAGE - OF - 
TEST # 

IMinquished by 

- 

Date/Time Received by 

z riiwm'r ROAD 
DOWNSVIEW, ONT. 
M3H 2V2 
EL: 416 6306331 , 

ANALYSES 

- 

QC CHECKED: 

0 
0 
0 
w 
b' 



Ir .+ 
B 0VkK-CONCOR.D ENVIRONMENTAL 2'ITPPE'I'I' ROAD 

DOWNSVIEW, ONT. 
M 3 1 I  2v2 



I 

Relinqukhcd by D a te/I’im e 

Relinquished by D ate/rime 

I 
Relinquished by D a te/fime 

I 
LAl30RATORY 

I 

QC CHECKED: 



BOVAR-CONCORD ENVIRONMENTAL 
DATE: ? < + / / ~ 2 4  

C W N  OF CUSTODY RECORD PAGE- OF - 

TEST # 

I t I I I 

~- 

Relinquished by 

Relinquished by I)ate/I3iie Iieoeived by 

Reliaquished by DateKme Received by 

2 'IlPPETT ROAD 
DOWNSVIEW, ONT. 
M3H 2V2 
?EL: 416 63&6331 

1bAii;quished by 

ReLiaquishcb by 

QC CHECKED: 



I 

BOVAR-CONCQ EMRONMENTAL 
DATE: 9c4 /fi 9 
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TEST # 

OF - 

U 

4 

BCE P R O E C F  #: 

t--- 

2 
Relinquished by 

Relinquished by 

Relinquished by 
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<4 I L G 5' 
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7 ' 
2 m w x r  ROAD 
DOWNSVIEW, ONT. 
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ANALYSES 
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A 
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I / 

LABORATORY: 

L 

i 

QC CHECKED: 
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TEST # 
ANALYSE3 
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CHAIN OF CUSTODY RECORD PAG%-- OF - 

TEST # 
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Relinquished by D atenime 

qq2.t I ,.2:Lg 
Relinquished by DateKim Received by 

Relinquished by Dateflirne Received by 

LABORATORY: 7wbhi 

2 ‘I1 PPE’fT ROAD 

M3H 2V2 
E L :  416 630-6331 

DOWNSVIEW, orw. 

ANALYSES 

lieliriquished by 

QC CHECKED: 

0 
0 
0 
u1 
cb 



BOVA&-CONCOR.D ENVIRONMENTAL 
DATE: . * qg. / /  . / L  

2 ‘I’IYPETT ROAD 
DOWNSVIEW, ONT. 
M3H 2V2 
TEL: 416 630-6331 

LABORATORY: ‘ QC CHECKED: 
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Zenon Environmental Laboratories Tel: (905) 332-8788 rn 5555 North Service Road Fax: (905) 332-9169 
Burlington, Ontario L7L 5H7 

Company Name: 

CLIENT Project Manager: 

INFORMATION . Address: 

Zenon 
Use Only 

TAT (Turnaround Time) PROJECT INFORMATION SPECIAL DETECTION LIMITS 

MlSA 'some exceptions apply Site: -. __ - 
please contact Lab 
STD 10 Business Days 0 
RUSH 5 Business Days 0 
RUSH 48hr CI 
RUSH 24hr 0 ,  
Other Business Days 

ANALYSIS REQUESTED 
I 
I ~ I 

1 

PO#: - SPECIAL REQUIREMENTS / REGULATIONS j 

I 
I 

I 
i 
! 

I 
1 

I 

I 

I , 
I I 

i I 

i Zenon Quote #: . . .. . - 
I 

Zenon Project #: 

Zenon Contact: 

REMARKS 

_ _  - . _ .  

Rec'd By: 

~ Storage Loc.: 

1 Daterrime I 
I -  

Client Signature: ' Received By: 
Affiliation: Affiliation: 
Da t e/Ti rn e : I__ - - - - -___I ___I DateiTlme: - - -_~_____llll_ I 

I 

_ _  
VHITE - CLIENT / YELLOW - LAB / FINK - FILE SEE OVER FOR COMPLETION 8 SAMPLING INSTRUCTION 
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Zenon Environmental Laboratories 
5555 North Service Road 
Burlington, Ontario L7L 5H7 

Tel: (905) 332-8788 
Fax: (905) 332-9169 Page of - 

ANALYSIS REQUESTED 

il 
CLIENT Project Manager: 

INFORMATION . Address. ~ _ _  _ -.. -~ - - __ . - - ___ - 

Zenon 
U'se Only 

Field 
Sample ID 

/ x  
% 

I 
I 

I ! ~ ! i 
I 

I 
I . ,  

TAT (Turnaround Time) PROJECT INFORMATION 1 SPECIAL DETECTION LIMITS ~ REMARKS 
1 

MlSA 

SPECIAL REQUIREMENTS / REGULATIONS 

I 

'some excepfions apply Site: -~ _I -_ I_.__ ._ _. - 
~ 

PO#: __ 
please contact Lab 
STD I 0  Business Days a 
RUSH 5 Business Days a 
RUSH 48hr u 
RUSH 24hr a 
Other Business Days 

I Zenon Quote #: - 

Zenon Project #: 

Zenon Contact. ! Rec'd By: 

I 

I - ~ _ _  . . - __ - ._ - I I- 

1 3 
3 
3 
n 
n 

1 Storage LOC.: 

1 1 

Client Signature: ' Received By: 
Aff iI iat i on : 
DateTPime: - _i I__ __ Da teflirne: I 

Aff i I ia t io n : I DaterPirne t 

I 
WHITE - CLIENT / YELLOW - LAB / PINK - FILE SEE OVER FOR COMPLETION 8 SAMPLING INSTRUCTION 



TCLP LABORATORY REPORT 

Combined Ash Sample Results 



'I"'\ Halliburton NUS 
y!p! c o R P o R A T  I o N 

NUS LABORATORY 
5350 CampbelIs Run Road 

Pittsburgh, Pennsylvania 1.5205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion A Page 1 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G 0  & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

8EREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

Carbon Copy: 

SAMPLE I D :  20 A TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330952 

NUS CLIENT NO: 1756 0001 
WORK OROER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvai 1 
DATE RECEIVED : 15-DEC-95 
APPROVED BY: Simanic, Joanne 

I 5903 

2 AAGL 
3 AASL 
4 ABAL 
5 ACDL 
4 ACRL 
7 AHGL 
8 APBL 
9 ASEL 
10 OTCLP 

1CLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
Ex t rac t i on  F l u i d  
F ina l  Leachate pH 
Si l ve r ,  Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  

Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES - TCLP 
l I4-d ich lorobenzene [p-d ich lorobenzenel 
2,4,5-tr ichlorophenol  
2,4,6-tr ichlorophenol  
2 ,4-d in i t ro to luene 
2-methy 1 phenol [o- creso 11 
3/4-methyl pheno 1 Cm- c reso l  /p- creso 1 CB3 
hexachlorobenzene 
h exach 1 orobu t ad i en@ 
hexachloroethane 
ni trobenrene 
pentachlorophenol 
p y r i d i n e  
ORGANOCHLORINE P E S T I C I D E S  - TCLP 
ch 1 ordane 

12/21 (1200) 
12/22(0715 1 

2 
5 - 2  

< 0.02 
< 0.2 

0 -49 
1"7  

0.15 
0.0002 

26 
< 0.2 

< 0.1 
< 0.5 
< 0.1 
< 0.1 
0.2 

< 0.1 
< 0.1 
< 0.1 
< 0.1 

0.1 
< 0.5 
< 0.1 

< 0.10 



Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report  No. : 00028922 

Sect ion  A Page 2 
LABORATORY ANALYSIS  REPORT 

CLIENT NAME: RIG0 & RIG0 ASSOCIATES 
SAMPLE I D :  20 A TCLP 

NUS SAMPLE NO: PO330952 

TEST 
LN CODE DETERMINATION RESULT UNITS 

14 

16 

17 

endr i n 
gamna-BHC [ L i ndanel 
heptach lo r  
methoxych l o r  
toxaphene 

2,4,5-TP ki lvexl 
2 ,4 -D  

Begin Date/Time 
End Date/Time 

I l l - d i ch lo roe thene  [ l , l - d i ch lo roe thy lene l  
I l2 -d ich lo roe thane 
2-butanone [methy le thy l  ketone1 [MEKI 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch lo ro fo rm 
t e t  rach l o r o e t  hene Ctetrach to roe thy  lene l  
t r i c h  loroethene [ t  r i c h  1 oroethylenel  
vinyl c h t o r i d e  

G130L CHLORINATED HERBICIDES - TCLP 

S904 Zero Headspace E x t r a c t i o n  CfHEl 

OVZHE VOtATILES - TCLP/ZHE 

< 0.05 ug/F 
< 0.02 ug/L 
< 0.02 ug/L 
< 0.50 ug/L 

< 1.0 ug/L 

< 0.50 ug/L 
< 5.0 ug/L 

12/19/1145 
12/2D/O620 

< 0.05 mg/L 
< 0.05 mg/L 
i 0.5 mg/L 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 

COMMENTS: 



HalliburtonNUS ~~~7 c o R P o R A T  I o N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No.: 00028922 

Section A Page 3 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G O  & RIGO ASSOCIATES 
ADDRESS: I BEREA COMMONS, SUITE 211 

BEREA, OH 4401 7- 2534 
ATTENTION: H. GREGOR R I G O  

Carbon Copy: 

SAMPLE I D :  20 P TCLP 

P.O. NO.: 

NUS SAMPLE NO: PO330953 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvail 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

I 

2 
3 
4 
5 
6 
7 

9 
10 

a 

12 

5903 

AAGL 
AASL 
ABAL 
ACDL 
ACUL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
End Date/Tirne 
Ex t rac t i on  F l u i d  
F ina l  teachate pH 
S i l ve r ,  Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 

1,4-dichtorobenzene [p-dichlorobenzenel 
2,4,S-trichlorophenol 
2,4,6-trichlorophenol 
2,4-dinitrotoluene 
2- met h y 1 pheno 1 Co- c r eso 1 1 
3/4-merhyl pheno 1 Cm- creso 1 /p- cresaL [BI 
hexach lorobenzene 
hexachlorobutadiene 
hexachloroethane 
nitrobenzene 
pentachlorophenol 
pyr i d i  ne 
ORGANOCHLORINE P E S T I C I D E S  - TCLP 
ch lordane 
endr i n 
gamna-BHC C l  indanel 
heptachlor 

SEMIVOLATILES - TCLP 

12/21 (1200) 
12/22(0715 ) 

2 
5.4 

< 0.02 
< 0.2 
0.82 

1.6 
0.06 

0.0005 
17 

< 0.2 

< 0.1 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.5 
< 0.1 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



""'i Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1995 
Report  No. : 00028922 

Sec t ion  A P a g e  4 
LABORATORY A N A L Y S I S  REPORT 

CLIENT NAME: R IGO & R I G O  ASSOCIATES 
SAMPLE ID: 20 P TCLP 

NUS SAMPLE NO: PO330953 

14 

16 

17 

methoxych l o r  
toxaphene 

2,4,5-TP Csi l v e x l  
2 ,4 -D  

Begin D a t e / T i m e  
E n d  Date/Time 

1 , l -d ich lo roe thene [1,1-dichloroethylenel  
1,Z-dichloroethane 
2-butanone [methy le thy l  ketone1 CMEKl 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch lo ro fo rm 
te t rach lo roe thene  Cte t rach lo roe thy lene l  
t r i  ch 1 oroethepe Ct r i ch l o r o e t h y l  enel 
v inyl  c h l o r i d e  

G130L CHLORINATED HERBICIDES - TCLP 

S904 Zero Headspace E x t r a c t i o n  tfHE'1 

OVZHE V O L A T I L E S  - TCLP/ZHE 

< 0.50 u g / L  
< 1.0 u g / L  

< 0.50 u g / L  
< 5.0 u g / L  

l2/19( 1 1 4 5 )  
72/20(0620) 

< 0 .05  mg /L  
< 0.05 mg/L 

< 0.5 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 

COMMENTS: 



Id''' Halliburton NUS 
~ y p ~  C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report  No. : 00028922 

S e c t i o n  A Page 5 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

Carbon Copy: 

SAMPLE ID:  22 A TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330954 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED : UnAva i 1 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

TEST 
I LN CODE DETERMINATION RESULT U N I T S  

1 

2 
3 
4 
5 
6 
7 

9 
10 

a 

12 

S903 

AAGL 
AASL 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP B o t t l e  E x t r a c t i o n  
Beg in  Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
S i l v e r ,  Leachable (Ag) 
Arsenic,  Leachable (As) 
Bar ium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se)  
SEMIVOLATILES - TCLP 
1 , 4-dichlorobenzene Ep-dich lorobenzenel 
2 ,4 ,5 - t r i ch lo ropheno l  
2,4,6- t r i ch 1 oropheno 1 
2 , 4 - d i n i t r o t o l u e n e  
2- met h y 1 pheno 1 Co - cr eso I 1  
3/4-methy I pheno t Em- c reso  l / p -  c r e s o l  tB1 
hexach lorobenzene 
hexach 1 o robu t a d i  ene 
h exach 1 o r o e t  h ane 
ni trobenzene 
pentachlorophenol  
p y r i d i n e  

chlordane 
endr i n 
gama-BHC El indanel  
h e p t a c h l o r  

ORGANOCHLORINE PESTICIDES - TCLP 

12/21(1200) 
12/22(0715) 

L 
5 .O 

< 0.02 
< 0.2 

0.49 
1.3  

0.12 
0.0004 

15 
< 0.2 

< 0.1 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.5 
< 0.1 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



Halliburton NUS 
l ! p !  c o R P o R A T  I o N 

NUS LABORATORY 
5350 Campbells Run Road 

Pit t s bu rg h, Pennsylvania 1520 5 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No.: 00028922 

Sect ion  A P a g e  6 
LABORATORY ANALYSIS  REPORT 

C L I E N T  NAME: R I G O  & RIGO ASSOCIATES 
SAMPLE I D :  22 A TCLP 

NUS SAMPLE NO: PO330954 

14 

16 

17 

met h oxych 1 or  
t oxaphene 

2,4,5-TP [ s i  l v e x l  
G 1 3 0 L  CHLORINATED HERBICIDES - TCLP 

2,4-D 
s904 Zero Headspace E x t r a c t i o n  [ZHEI 

Begin Date/Time 
End Date/Time 

1 , l -d ich lo roe thene C1, l -d ichloroethylenel  
1,2-di ch Loroethane 
2- but anone lmethy 1 ethy  1 ketone1 CMEKl 
benzene 
carbon t e t r a c h l o r i d e  
ch lorobenzene 
ch lo ro fo rm 
te t rach toroe thene [ te t rach lo roe thy lene l  
t r  i ch l o r o e t  hene [t r i ch l o roe thy  lene l  
v i n y l  c h l o r i d e .  

OVZHE V O L A T I L E S  - TCLP/ZHE 

< 0.50 u g / L  
< 1.0 ug/L 

< 0.50 u g / L  
< 5.0 ug/L 

12/ 19( 1 145 ) 
12/20(0620) 

< 0.05 mg/L 
< 0.05 mg/L  
< 0.5 mg/L 

< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L  

COMMENTS : 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

CLIENT NAME: 
ADD RE SS : 

ATTENTION: 

Carbon Copy: 

SAMPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

LABORATORY ANALYSIS REPORT 

RIGO & R I G O  ASSOCIATES 
1 BEREA COMMONS, SUITE 211. 
BEREA, OH 44017-2534 
H .  GREGOR RIGO 

24 A TCLP 
PO330955 

__ ~ 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

S e c t i o n  A Page 7 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvai 1 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

5903 

AAGL 
AAS L 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP 8 o t t l e  E x t r a c t i o n  
Beg in  Date/Time 
End Date/Tirne 
E x t r a c t i o n  F t u i d  
F i n a l  Leachate pH 
S i  I v e r ,  Leachable (Ag) 
Arsenic,  Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r l  

Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES - TCLP 
1,4-dichlorobenzene [p -d ich lo robentene l  
2 ,4 ,5 - t r i ch lo ropheno l  
2,4,6- t r i ch 1 o r  opheno 1 
2,4-d in i  t r o t o l u e n e  
2 -methylpheno 1 10- creso 1 I 
3/4-methy [phenol  C r n -  creso l/p- c reso  1 131 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
ni trobenzene 
pentachlorophenol  
pyr i d i  ne 
ORGANOCHLORINE PESTICIDES - TCLP 
ch lo rdane 
endr i n 
gamna-BHC C l  indanel  
h e p t a c h l o r  

72/21(1200) 
12/22(0715 1 

2 
4.9 

< 0.02 
< 0.2 
0.60 
0.94 
0.12 

0 I 0005 
25 

< 0.2 

< 0.1 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.5 
< 0.1 

< 0.10 
< 0.05 
< 0.02 
< 0.02 

I 



Halliburton NUS 
wqpv C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report  No. : 00028922 

Sec t ion  A Page 0 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: RIGO & RIGO ASSOCIATES 
SAMPLE I D :  24 A TCLP 

NUS SAMPLE NO: PO330955 

14 

16 

17 

G130L 

S904 

OVZHE 

methoxych l o r  
toxaph ene 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP t s i  lvexl 
2,4-D 
Zero Headspace E x t r a c t i o n  [ZHEl 
Begin Date/Tirne 
End Date/Time 
VOLATILES - TCLP/ZHE 
1 , l -d ich lo roe thene E l ,1 -d ich lo roe thy lene l  
1,2-dichloroethane 
2-butanone [methy le thy l  ketone1 CMEKI 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch lo ro fo rm 
te t rach lo roe thene Ctetrachloroethytenel  
t r i c h  loroethene C t  r i c h  lo roe thy lene l  
v inyl  c h l o r i d e  

COMMENTS: 
2 

3 

9 

An e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  i n te r fe rence .  
An e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  i n te r fe rence .  
An e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  i n te r fe rence .  

< 0.50 
< 1.0 

< 0.50 
< 5.0 

12/20( 1200) 
12/21 (0700) 

< 0.05 
< 0.05 

< 0.5 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
c 0.05 

< 0.1 



I"' Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion A Page 9 
LABORATORY ANALYSIS REPORT 

Carbon Copy: 

SAMPLE I D :  24 P TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330956 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvail 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

1 

2 
3 
4 
5 
4 
7 
8 
9 
10 

12 

S903 

AAGL 
AASL 
A3AL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Tirne 
E x t r a c t i o n  F l u i d  
F i n a l  Leachate pH 
Si l ve r ,  Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 

1 ,4-d i  ch lorobenzene Cp-di ch 1 orobenzenel 
2,4,5-tr ichlorophenol  
2,4,6-tr ichlorophenol  
2 ,4-d in i t ro to luene 
2- me thy1  pheno 1 Ca- c r  eso 11 
3/4-methylphenol [m-cresol /p-cresol [31 
hexach lorobenzene 
hexachlorobutadiene 
hexachloroethane 
n i  trobenzene 
pentach 1 orophenol 
pyr i d i  ne 
ORGANOCHLORINE PESTICIDES - TCLP 
chlordane 
endr i n 
garrma-BHC Ct indanel 
heptach t o r  

SEMIVOLATILES - TCLP 

12/21(1200> 
12/22(0715 1 

2 
4.9 

< 0.02 
< 0.2 

0.17 
1.3 

0.17 
0.0003 

18 
< 0 . 2  

i 0.1 mg/L 
i 0.5 mg/L 
< 0.1 mg/L 
< 0.1 mg/L 
< 0.1 mg/L 
< 0.1 mg/L 
< 0.1 mg/L 
< 0.1 mg/t 
< 0.1 mg/L 
< 0.1 mg/L 
i 0.5 mg/t 
< 0.1 mg/L 

< 0.10 ug/L 
< 0.05 ug/L 
< 0.02 ug/L 
< 0.02 ug/L 



Halliburton NUS 
yqp!! C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 
~ _ _ _  ~~ _________ ~ 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion  A P a g e  10 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: RIG0 & RIG0 ASSOCIATES 
SAMPLE I D :  24 P TCLP 

NUS SAMPLE NO: PO330956 

14 

16 

17 

methoxych l o r  
t oxa ph ene 

2 , 4 , 5 - T P  I s i  l v e x l  
G 1 3 0 L  CHLORINATED HERBICIDES - TCLP 

2,4-9 
9 0 4  Zero Headspace E x t r a c t i o n  [ZHEI 

Segin DatejTime 
End Date/Time 

I , l - d i ch lo roe thene  C1,1-dichloroethylenel 
5,2-dichloroethane 
2-butanone [methy le thy l  ketone1 lMEKl 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch lo ro fo rm 
t e t r a c h  loroethene [ te t rach  lo roe thy lene l  
t r i  chloroethene Ctri ch lo roe thy lene l  
v i n y l  c h l o r i d e  

OVZHE VOLATILES - TCLP/ZHE 

COMMENTS: 
2 

3 

9 

A n  e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r  
m a t r i x  in te r fe rence.  
A n  e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r  
m a t r i x  in te r fe rence.  
A n  e leva ted  d e t e c t i o n  l i m i t  was repor ted  on t h i s  a t t r  
m a t r i x  in te r fe rence.  

bute due t o  samp 

bute  due t o  samp 

bute  due t o  samp 

< 0.50 ug/L 
< 1.0 u g / L  

< 0.50 ug/L 
5.0 ug/L  

12/20( 1200) 
12/21 (0700) 

< 0.05 mg/L 
< 0.05 mg/L 

< 0.5 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

0.1 mg/L 

e 

e 

e 



iiiiiiiiiii Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: I BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

TEL: (412) 747-2500 
FAX: (412) 747-2559 
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S e c t i o n  A Page 11 
LABORATORY ANALYSIS REPORT 

Carbon Copy: 

SAMPLE I D :  27 A TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330957 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvai l  
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

TEST 
LN CODE - DETERMINATION RESULT UNITS 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

S903 

AAGL 
AASL 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASE L 
OTCLP 

G121L 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/T ime 
E x t r a c t i o n  f l u i d  
F i n a l  Leachate pH 
Silver, Leachable (Ag) 
Arsenic,  Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES - TCLP 
I ,4-dichlorobenzene t p - d i c h  lorobenzenel 
2,4,5-tr ichlorophenoI 
2,4,6-tr ichlorophenol  
2 ,4 -d in i r ro roLuene 
2-methy lpheno 1 l o - c r e s o l l  
3 / 4 -  methylpheno 1 Cm- creso t/p- creso 1 CBI 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
n i  t robenzene 
pentachlorophenol  
pyridine 
ORGANOCHLORINE PESTICIDES - TCLP 
ch 1 ordane 
endr i n 
gamna- BHC E 1 i ndanel 
heptach l o r  

12/21 ( 1200) 
1 2/22( 071 5 1 

2 
4.9 

< 0.02 
< 0.2 

0.30 
1.5 

0.10 
0.0002 

18 
< 0.2 

< 0.1 
< 0.5 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0 - 1  
< 0.1 
< 0.1 
< 0.5 
< 0.1 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



tiits Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run  Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No.: 00028922 

Sect ion  A Page 12 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: RIGO & R I G O  ASSOCIATES 
SAMPLE I D :  27 A TCLP 

NUS SAMPLE NO: PO330957 

14 

16 

17 

G130L 

S904 

OVZHE 

methaxych l o r  
t oxaphene 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP I s i  l v e x l  
2,4-D 
Zero Headspace E x t r a c t i o n  I Z H E I  
Begin Date/Time 
End Date/Time 

1 , l - d i ch lo roe thene  I l , l - d i c h l o r o e t h y l e n e l  
1,2-di ch Loroethane 
2-butanone [methy le thy l  ketone1 CMEKI 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch lo ro fo rm 
te t rach lo roe thene Ete t rach toroe thy lene l  
t r i ch 1 oroethene [t r i ch 1 o roe thy  lene l  
v i n y l  c h l o r i d e  

VOLATILES - TCLP/ZHE 

COMMENTS: 
2 

3 

9 

An e leva ted  d e t e c t i o n  l i m i t  was repo r ted  on t h i s  a t t r  
m a t r i x  i n t e r f  erence. 
An e leva ted  d e t e c t i o n  l i m i t  was repo r ted  on t h i s  a t t r  
m a t r i x  i n te r fe rence .  
An e leva ted  d e t e c t i o n  l i m i t  was repo r ted  on t h i s  a t t r  
m a t r i x  i n te r fe rence .  

< 0.50 ug/L 
< 1.0 ug/L 

c 0.50 ug/L 
< 5.0 ug/L 

12/20(1200) 
12/21(0700) 

< 0.05 mg/L 
< 0.05 mg/L 

< 0.5 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.1 mg/L 

bu te  due t o  sample 

bu te  due t o  sample 

bute  due t o  sample 



Halliburton NUS 
Y-I~! C 0 R P 0 R A T  I 0  N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion A Page 13 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

Carbon Copy: 

SAMPLE I D :  27 P TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330958 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED : UnAvai 1 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

5903 

AAGL 
AASL 
ABAL 
ACDL 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F i n a l  Leachate pH 
S i  lver ,  Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES - TCLP 
1,4-dich lorobenzene Cp-di ch I orobenzenel 
2,4,5 - t r i c h  lorophenol  
2,4,6-tr ichlorophenol  
2 ,4-d in i t ro to luene 
2-methylphenol Lo-cresoll 
3/4-methylpheno 1 Cm-creso L/p-cresol [ B I  
hexachlorobenzene 
hexach lorobutadi  ene 
hexach 1 oroethane 
ni t robenzene 
pentachlorophenol 
pyr id i  ne 
ORGANOCHLORINE PESTICIDES - TCLP 
ch 1 ordane 
endr i n 
gamna-BHC [ I  indanel 
heptachlor  

12/26(1335) 
12/27(0700) 

2 
4 . 9  

< 0.02 
< 0.2 

0.35 
0.97 
0.18 

0.0003 
17 

< 0.2 

< 0.10 
< 0.50 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
c 0.50 
< 0.10 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



Halliburton NUS 
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NUS LABORATORY 
5350 Campbells Run Road 
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TEL: (412) 747-2500 
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January 09, 1996 
Report No. : 00028922 

Sect ion A Page I4 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
SAMPLE I D :  27 P TCLP 

NUS SAMPLE NO: PO330958 

TEST 
LN CODE DETERMINATION RESULT UNITS 

14 

16 

17 

GI3OL 

5904 

OVZHE 

met hoxych I o r  
toxaphene 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP Csi l vex l  
2,4-0 
Zero Headspace Ex t rac t i on  [ZHEI 
Begin Date/Time 
End Date/Time 
VOLATILES - TCLP/ZHE 
1, l -d ich loroethene C1,1-dichloroethylenel 
1,2-dichloroethane 
2-butanone Cmethylethyl ketone3 EMEKI 
benzene 
carbon t e t r a c h l o r i d e  
ch lorobenrene 
chloroform 
t e t rach  loroethene [ te t rachloroethy lenel  
t r i c h  loroethene [ tr i  ch Loroethyl  enel 
v i n y l  c h l o r i d e  

COMMENTS: 
2 An etevated de tec t i on  

3 An elevated d e t e c t i o n  

9 An elevated de tec t i on  

mat r i x i nt er f erence. 

ma t r i x  in ter ference.  

ma t r i x  in ter ference.  

l i m i t  was repor ted on t h i s  a t t r i b u t e  due t o  sampke 

l i m i t  was repor ted on t h i s  a t t r i b u t e  due t o  sample 

l i m i t  was repor ted on t h i s  a t t r i b u t e  due t o  sample 

< 0.50 
< 1.0 

< 0.50 
< 5.0 

12/20(1200) 
12/21 (0700) 

c 0.05 
< 0.05 
< 0.5 

< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.05 
< 0.05 

ug/L 
ug/L 



tii$iii Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No.: 00028922 

Sect ion  A Page 15 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: RIGO & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G 0  

Carbon Copy: 

SAMPLE I D :  28 A TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330959 

NUS CLIENT NO: 1756 0001 
UORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvai I 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Sirnanic, Joanne 

TEST 
- LN CODE DETERMINATION RESULT UNITS 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

S903 

AAGL 
AAS L 
ABAL 
ACD L 
ACRL. 
AHGL 
APBL 
ASEL 
OTCLP 

GI211 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
S i  I ve r ,  Leachable (Ag) 
Arsenic,  Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES - TCLP 
1 , 4-dichlorobenzene Cp-dichlorobenzenel 
2,4,5-tr ichloropheno1 
2,4,6-tr ichloropheno1 
2 ,4 -d in i t ro to luene  
2-methylphenol l o - c r e s o l l  
3/4-methylphenol Cm- creso l /p -c reso  L CB1 
hexachlorobenzene 
hexachtorobutadiene 
hexachloroethane 
n i  trobenzene 
pentachlorophenol  
pyr i d i ne 
ORGANOCHLORINE PESTICIDES - TCLP 
ch 1 ordane 
endr i n 
gamna-BHC 11 indanel  
heptach lo r  

12/26( 1335 1 
12/27(0700) 

2 
5.0 

< 0.02 
< 0.2 
0.17 

1.5 
0.14 

0.0004 
26 

< 0.2 

< 0.10 
< 0.50 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.50 
< 0-10 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 
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~~ ~~ ~~~~~ 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report  No. : 00028922 

Sect ion A Page 16 
LABORATORY ANALYSIS  REPORT 

CLIENT NAME: RIGO & R I G O  ASSOCIATES 
SAMPLE I D :  28 A TCLP 

NUS SAMPLE NO: PO330959 

14 

16 

17 

methoxych l o r  
t oxaphene 

2,4,5-TP Esi lvexl 
G130L CHLORINATED HERBICIDES - TCLP 

2,4-D 

Begin Date/Time 
End Date/Time 

1,1-dichloroethene I l , l - d i ch lo roe thy lene l  
1,2-dichloroethane 
2-butanone Cmethylethyl ketone] CMEKJ 
benzene 
carbon t e t r a c h l o r i d e  
ch I orobenzene 
ch loroform 
tet rachloroethene Etetrachloroethylenef 
t r i  ch loroethene Ct r i c h  1 oroethylenel  
vinyl c h l o r i d e  

s904 Zero Headspace E x t r a c t i o n  CZHEl 

OVZHE VOLATILES - TCLP/ZHE 

COMMENTS: 
2 An elevated de tec t i on  l i m i t  was repor ted on t h i s  a t t r  

m a t r i x  in ter ference.  
3 An elevated detection l i m i t  was repor ted on t h i s  a t t r  

ma t r i x  in ter ference.  
9 An elevated de tec t i on  l i m i t  was repor ted on t h i s  a t t r  

mat r i x i nt e r  f erence. 

< 0.50 ug/L 
< 1.0 ug/L 

< 0.50 ug/ t  
< 5.0 ug/L 

12/21 (1 1301 
1 2/22( 071 5 ) 

< 0.05 mg/L 
< 0.05 mg/t 

< 0.5 mg/L 
< 0.05 mg/L 
< 0.05 mg/t 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/t 

< 0.1 mg/L 

bute due t o  sample 

bute due t o  sampte 

bute due t o  sample 



'"\ Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
. FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion A Page 17 
LABORATORY ANALYSIS  REPORT 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: 1 BEREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GREGOR R I G O  

Carbon Copy: 

SAMPLE I D :  28 P TCLP 
NUS SAMPLE NO: PO330960 

P.O. NO.: 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvait 
DATE RECEIVED: 15-DEC-95 
APPROVED BY: Simanic, Joanne 

I 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

S903 

AAGL 
AAS L 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

GI211 

TCLP B o t t l e  Ex t rac t i on  
Begin Oate/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
S i l v e r ,  Leachable [Ag) 
Arsenic,  Leachable (As) 
Barium, Leachable (Be) 
Cadmium, teachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachabte (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
SEMIVOLATILES * TCLP 
1,4-dich Lorobenrene Cp-dich Lorobenzenel 
2,4,5-tr ichlorophenol  
2,4,6-tr ichlorophenol  
2,4-di ni t roto luene 
2-methy 1 pheno 1 lo-creso 13 
3 / 4  -methyl pheno 1 [m- cresol /p-  creso 1 [BI 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
ni trobenzene 
pentachlorophenol 
p y r i d i n e  
ORGANOCHLORINE PESTICIDES ~ TCLP 
chlordane 
endr i n 
gamna-BHC [ l indanel  
heptachlor  

12/26(1335) 
12/27(0700) 

2 
4.9 

.f. 0.02 
< 0.2 
0 -35 

I .o 
0.18 

0.0003 
15 

< 0.2 

< 0.16 
< 0.50 
< 0.10 
< 0.10 
.c 0.10 
< 0.10 
i 0.10 
< 0.10 
< 0 .10  
< 0.10 
< 0.50 
4 0.10 

< 0.10 
< 0.05 
< 0.02 
< 0.02 



titk Halliburton NUS 
c o R P o R A T  I o N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Section A Page 18 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: RIGO & RIGO ASSOCIATES 
SAMPLE ID: 28 P TCLP 

NUS SAMPLE NU: PO330960 

14 

16 

17 

G130L 

S904 

OVZHE 

methoxychlor 
t oxaphene 
CHLORINATED HERBICIDES I TCLP 
2,4,5-TP [ s i  tvexl 
2 , 4 - D  
Zero Headspace Extraction [ZHE l  
Begin Date/Tirne 
End Date/Time 
VOLATILES - TCLP/ZHE 
1,l-dichloroethene [I ,l-dichloroethylenel 
1,2-dichloroethane 
2-butanone Cmethylethyl ketone1 [MEKI 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroform 
tetrachloroethene [tetrachioroethylenel 
t r i ch 1 oroethene Et ri ch 1 oroethy 1 enel 
vinyl chloride' 

COMMENTS: 
2 

3 

9 

An elevated detection limit was reported on this attribute due to sample 
mat r i x i nt er f e rence . 
An elevated detection l i m i t  was reported on this attribute due to sample 
matrix interference. 
An elevated detection limit was reported on this attribute due to sample 
matrix i nte r f erence . 

< 0.50 
< 1.0 

< 0.50 
< 5.0 

12/21 ( 1 130) 
12/22(0715) 

< 0.05 
0.05 

< 0.5 
< 0.05 
< 0.05 
< 0.05 
i 0.05 
< 0.05 
< 0.05 

< 0.1 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 
I,''\ Halliburton NUS 
yqpy C O R P O R A T I O N  

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
Report No. : 00028922 

Sect ion A Page 19 
LABORATORY ANALYSIS REPORT 

CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
ADDRESS: 1 3EREA COMMONS, SUITE 211 

BEREA, OH 44017-2534 
ATTENTION: H. GRECOR RIGO 

Carbon Copy: 

SAMPLE I D :  29 P TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO330961 

NUS CLIENT NO: 1756 0001 
WORK ORDER NO: 55830 

VENDOR NO: 16423300 

DATE SAMPLED: UnAvail 
DATE RECEIVED: 15-DEC-95 
APPROVED BY : S i mani c , Joanne 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

12 

S903 

AAGL 
AASL 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 

G121L 

TCLP B o t t l e  Ex t rac t i on  
Begin DaWTime 
End Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
S i l ve r ,  Leachable (Ag) 
Arsenic, Leachable (As) 
Barium, Leachable (Ba) 
Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, teachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Sel 
SEMIVOLATILES - TCLP 
1,C-dichlorobenzene [p-dichlorobenzenel 
2,4 , 5 -  tr i ch Loropheno 1 
2,4,6-tr ichlorophenol  
2 ,4-d in i t ro to luene 
2-methyl phenol [o- creso 1 I 
3/c+-rnethyl pheno 1 [m- creso 1 /p- c reso 1 181 
hexach lorobenzene 
hexachlorobutadiene 
hexach Loroethane 
nitrobenzene 
pentach lorophenol 
p y r i d i n e  
ORGANOCHLORINE PESTICIDES - TCLP 
ch 1 ordane 
endr i n 
gamna-BHC Clindanel 

12/26( 1335 1 
12/27( 0700) 

2 
4.9 

< 0.02 
< 0.2 

0.18 
1.4 

0.15 
0.0002 

17 
< 0.2 

i 0.10 mg/L 
< 0.50 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.10 mg/L 
< 0.50 mg/L 
< 0.10 mg/L 

< 0.10 ug/L 
< 0.05 ug/t  
< 0.02 ug/L 

heptachtor < 0.02 ug/L 
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CLIENT NAME: R I G O  & R I G O  ASSOCIATES 
SAMPLE ID: 29 P TCLP 

NUS SAMPLE NO: PO330961 

methoxych Lor 
t oxaphene 

2,4,5-TP Tsi l v e x l  
14 G130L CHLORINATED HERBICIDES - TCLP 

2,4-D 
16 S904 Zero Headspace Ex t rac t i on  EZHEl 

Begin Date/Time 
End Date/Time 

I l l - d i ch lo roe thene  C1,1-dichloroethylenel 
1,2-dichloroethane 
2-butanone Cmethylethyl ketone1 CMEKl 
benzene 
carbon t e t r a c h l o r i d e  
chlorobenzene 
ch loroform 
tet rachioroethene [ te t rachloroethy lenel  
t r i c h  loroethene It r i ch loroethy lenel  
vinyl c h l o r i d e  

17 OVZHE VOLATILES - TCLP/ZHE 

COMMENTS : 
2 

3 

9 

An elevated de tec t i on  l i m i t  was repor ted on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  in ter ference.  
An elevated de tec t i on  l i m i t  was repor ted on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  in ter ference.  
An elevated de tec t i on  L i m i t :  was repor ted on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  in ter ference.  

< 0.50 ug/L 
1.0 ug/L 

< 0.50 ug/L 
< 5.0 ug/L 

12/21 ( 1 130 1 
12/22(0715 1 

< 0.05 mg/L 
< 0.05 mg/L 

< 0.5 mg/L 
< 0.05 mg/t 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
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SAMPLE ID:  20 A TCLP NUS SAMPLE NO: PO330952 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
17 

s903 
AAGL 
AASL 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 
G I  21 L 
G130L 
S904 
ovz H E 

39570 
39616 
39616 
39616 
39616 
3961 6 
39659 
39616 
39616 
39594 
39596 
39597 
39523 
39726 

NA 
C4-30tOA 22-DEC-95 1844 BW 
C4 - 30 I OA 
C4 -30 1 OA 
C4-30 I OA 
C4-301 OA 
NA 
C4 -30 I OA 
C4-30 1 OA 
C4-3510A 26-DEC-95 0800 RJM 
C6-35108 26-DEC-95 0800 RJM 
C4-8150A 26-DEC-95 0800 RJM 
NA 
NA 

19- 131 1 22-DEC-95 715 J K  
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 7549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 26-OEC-95 1445 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-8270A 27-DEC-95 2204 MAR 
C6-8081 27-DEC-95 1112 BS 
C4-815OA 26-DEC-95 1833 BS 
19-1311 20-OEC-95 620 J K  
C6-8260A 28-DEC-95 1643 RH 

0 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39659 PS200 
39616 3560 
39616 3560 
0 GCMSG 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1986). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemical M 
C4 "Test Methods.for Evaluating So l i d  Waste, Physical/Chemical M 
C6 EPA SW-846(1994). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemical Me 

EPA SW-846 (1992). 

SAMPLE ID:  20 P TCLP NUS SAMPLE NO: PO330953 

1 
2 
3 
4 
5 
6 
7 
8 
9 
I 0  
12 
14 
16 
17 

S903 
AAGL 
AASL 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASE L 
OTCLP 
G121L 
G130L 
S904 
OVZHE 

39570 
39616 
3961 6 
39616 
39616 
39616 
39659 
396 16 
3961 6 
39594 
39596 
39597 
39523 
39726 

NA 
C4-3010A 22-DEC-95 1844 BW 
C4 -30 1 OA 
C4 -30 1 OA 
C4 -301 OA 
C4-3010A 
NA 
C4 -30 1 OA 
C4-3010A 
C4-3510A 26-DEC-95 0800 RJM 
C6-351OB 26-DEC-95 0800 RJM 
C4-8150A 26-DEC-95 0800 RJM 
NA 
NA 

19-1311 22-DEC-95 715 JK 
C4-6010A 03-JAN-96 1549 PAG 
C4-601OA 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 26-OEC-95 1445 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-601OA 03-JAN-96 1549 PAG 
C4-8270A 27-DEC-95 2247 MAR 
C6-8081 27-DEC-95 1146 BS 
C4-8150A 26-OEC-95 1915 BS 
19-1311 20-DEC-95 620 JK 
C6-8260A 28-UEC-95 1877 RH 

0 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39659 PS200 
39616 3560 
39616 3560 
0 GCMSG 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
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- LR Method L i t e r a t u r e  Reference 

19 EPA SW-846 (1986). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chernical M 
C4 EPA SW-846 (1992). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chernical M 
C6 EPA SW-846(1994). "Test Methods f o r  Evaluating Solid Waste, Physical/Chernical Me 

SAMPLE I D :  22 A TCLP NUS SAMPLE NO: PO330954 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
17 

S903 
AAGL 
AAS L 
ABAL 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 
GI21 L 
G130t 
S904 
QVZHE 

39570 
3961 6 
3961 6 
3961 6 
39616 
39616 
3965 9 
3961 6 
3961 6 
39594 
39596 
39597 
39523 
39726 

NA 
C4-3010A 22-DEC-95 1844 BW 
C4- 301 OA 
C4-301 OA 
C4-301 OA 
C4- 30 1 OA 
NA 
C4- 30 1 OA 
C4 - 30 1 OA 
C4-3510A 26-DEC-95 0800 RJM 
C6-3510B 26-DEC-95 0800 RJM 
C4-8150A 26-DEC-95 0800 RdM 
NA 
NA 

19-1311 22-DEC-95 715 JK 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6OlOA 03-JAN-96 1549 PAG 
C6-7470A 26-DEC-95 1445 PAG 
C4-601OA 03-JAN-96 1549 PAG . 
C4-6010A 03-JAN-96 1549 PAG 
C4-8270A 27-DEC-95 2330 MAR 
C6-8081 27-DEC-95 1221 BS 
C4-815OA 26-DEC-95 1956 BS 
19-1311 20-DEC-95 620 JK 
C6-8260A 28-DEC-95 1849 RH 

0 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39616 3560 
39659 PS200 
39616 3560 
39616 3560 
0 GCMSG 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1985). "Test Methods for  Evaluating S o l i d  Waste, Physical/Chemical M 
C4 EPA SW-846 (1992). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chernical M 
C6 EPA SW-846(1994), "Test Methods for  Evaluating S o l i d  Waste, Physical/Chernical Me 

SAMPLE I D :  24 A TCLP NUS SAMPLE NO: PO330955 

1 S903 39570 NA 
2 A A G t  39616 C4-3010A 22-DEC-95 1844 BW 
3 AASL 39616 C4-3010A 
4 ABAL 39616 C4-3010A 
5 ACDL 39616 C4-3010A 

19-1311 22-DEC-95 715 JK 0 
C4-6010A 03-JAN-96 1549 PAG 39616 3560 
C4-6010A 03-JAN-96 1549 PAG 39616 3560 
C4-6010A 03-JAN-96 1549 PAG 39616 3560 
C4-6010A 03-JAN-96 1549 PAG 39616 3560 
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- - - - - - - - - - - -  SAMPLE PREPARATION - - - - - - - - - - - -  - - I - - - - - - - - - - - - - - - -  SAMPLE ANALYSIS - - - - - - - - - - - - - - - - - - -  
TEST LR- LR- ANLS 

ANALYST BATCH INSTRUMENT LN CODE BATCH METHOD DATE/TIME ANALYST METHOD DATE/TIME 

6 
7 
8 
9 
10 
12 
14 
16 
17 

ACR L 
AHCL 
APBL 
ASEL 
OTCLP 
G121L 
G130L 
S904 
OVZHE 

3961 6 
39659 
3961 6 
3961 6 
39594 
39596 
39597 
39552 
39726 

C4-30 1 OA 
NA 
C4 -30 1 OA 
C4 -30 1 OA 
C4-3510A 26-DEC-95 0800 RJM 
C6-351OB 26-DEC-95 0800 RJM 
C4-81SOA 26-DEC-95 0800 RJM 
NA 
NA 

C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 26-DEC-95 1445 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-8270A 28-DEC-95 13 MAR 
C6-8081 27-DEC-95 1255 BS 
C4-8150A 26-DEC-95 2037 BS 
19-1311 21-DEC-95 700 JK 
C6-8260A 28-DEC-95 1920 UH 

- LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1986). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chemicat M 
C4 €PA SW-846 (1992). "Test Methods f o r  Evaluating Sol id  Waste, Physical/Chemicat M 
C6 €PA SW-846(1994), "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemical Me 

SAMPLE I D :  24 P TCLP NUS SAMPLE NO: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
'12 
14 
16 
17 

LR 
19 
c4 
C6 

- 

S903 39570 
AAGL 39673 
AASL 39673 
ABAL 39673 
ACDL 39673 
ACRL 39673 
AHGL 39659 
APSL 39673 
ASEL 39673 
OTCLP 39594 
G121L 39596 
G130L 39597 
S904 39552 
OVZHE 39726 

NA 
C4-3010A 28-DEC-95 0800 DEA 
C4 -30 1 OA 
C4 -30 1 OA 
C4 - 30 1 OA 
C4 -30 1 OA 
NA 
C4-301 OA 
C4 - 301 OA 
C4-351OA 26-DEC-95 0800 RJM 
C6-3510B 26-DEC-95 0800 RJM 
C4-8150A 26-DEC-95 0800 RJM 
NA 
NA 

19-1311 22-DEC-95 715 JK 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 26-DEC-95 1445 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-8270A 28-DEC-95 56 MAR 
C6-8081 27-DEC-95 1330 BS 
C4-8150A 26-DEC-95 2118 BS 

19-1311 21-DEC-95 700 JK 
C6-8260A 28-DEC-95 1952 RH 

Method L i t e r a t u r e  Reference 
EPA SW-846 (1986). "Test Methods f o r  Evaluating Sol id  Waste, Physical/Chemical M 
EPA SW-846 (1992). "Test Methods f o r  Evaluating So l id  Waste, Physical/Chernical M 
EPA SW-846(1994). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemical Me 

39616 3560 
39659 PS200 
39616 3560 
39616 3560 
0 GCMSG 

0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

PO330956 

0 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39659 PS200 
39673 3560 
39673 3560 
0 GCMSG 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 
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SAMPLE ID :  27 A TCLP NUS SAMPLE NO: PO330957 

1 S903 
2 AAGL 
3 AASL 
4 ABAL 
5 ACDL 
6 ACRL 
7 AHGL 
8 APBL 
9 ASEL 
10 OTCLP 
12 GI211 
14 G130L 
16 S904 
17 OVZHE 

39570 
39673 
39673 
39673 
39673 
39673 
39660 
39673 
39673 
39594 
39596 
39597 
39552 
39726 

NA 
C4-3010A 28-DEC-95 0800 DEA 
C4-30 1 OA 
C4-30 1 OA 
C4-3010A 
C4 -301 OA 
NA 
C4-30 1 OA 
C4 -30 1 OA 
C4-3510A 26-DEC-95 0800 RJM 
C6-35106 26-DEC-95 0800 RJM 
C4-8150A 26-DEC-95 0800 RJM 
NA 
NA 

19- 131 1 22-DEC-95 715 JK 
C4-6010A 03-JAN-96 1549 PAC 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 26-DEC-95 1445 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-5010A 03-JAN-96 1549 PAG 
C4-827OA 28-DEC-95 139 MAR 
C6-8081 27-DEC-95 1408 BS 

C4-8150A 26-DEC-95 2200 BS 
19-1311 21-DEC-95 700 JK 
C6-8250A 28-DEC-95 2024 RH 

0 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39660 PS200 
39673 3560 
39673 3560 
0 GCMSG 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1986). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chernical M 
C4 "Test Methods.for Evaluating So l i d  Waste, Physical./Chemical M 
C6 EPA SW-846(1994). "Test Methods f o r  Evaluating So l id  Waste, Physical/Chernical Me 

EPA SW-846 (1992). 

SAMPLE ID :  27 P TCLP NUS SAMPLE NO: PO330958 

1 s903 
2 AAGL 
3 AASL 
4 ABAL 
5 ACDL 
6 ACRL 
7 AHGL 
8 APBL 
9 ASEL 
10 OTCLP 
12 G121L 
14 G130L 
16 S904 
17 OVZHE 

39630 
39673 
39673 
39673 
39673 
39673 
39776 
39673 
39673 
39669 
39671 
39672 
39552 
39726 

NA 
C4-3010A 28-DEC-95 0800 DEA 
C4-3010A 
C4-3010A 
C4-3010A 
C4-3010A 
NA 
C4 -30 1 OA 
C4-3010A 
C4-3510A 28-DEC-95 0800 RJM 
C6-3510B 28-DEC-95 0800 RJM 
C4-8150A 28-DEC-95 0800 RJM 
NA 
NA 

19-1311 27-DEC-95 700 JK 
C4-6010A 03- JAN-96 1549 PAG 
C4-6010A 03- JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-5010A 03-JAN-96 1549 PAG 
C4-5010A 03-JAN-96 1549 PAG 
C6-7470A 02- JAN-96 1030 BJM 
C4-6010A 03-JAN-96 1549 PAG 
C4-5010A 03- JAN-96 '1549 PAG 
C4-8270A 29-DEC-95 445 AS 
C6-8081 28-DEC-95 1418 BS 
C4-8150A 28-DEC-95 1539 BS 
19-1311 21-DEC-95 700 JK 
C6-8260A 28-DEC-95 2055 RH 

0 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39776 PS200 
39673 3560 
39673 3560 
0 GCMSF 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
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- LR Method L i t e r a t u r e  Reference 

19 EPA SW-846 (1986). '!Test Methods f o r  Evaluating S o l i d  Uaste, Physical/Chernical M 
C4 EPA SW-846 (1992). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chernical M 
C6 EPA SW-846(1994). "Test Methods f o r  Evaluating S o l i d  Uaste, Physical/Chemical Me 

SAMPLE I D :  28 A TCLP NUS SAMPLE NO: PO330959 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
17 

5903 
AAG L 
AASL 
ABAL 
ACDL 
ACRL 
AHGL 
APBL 
ASEL 
OTCLP 
G I  21 L 
G130L 
S904 
OVZHE 

39630 
39673 
39673 
39673 
39673 
39673 
39776 
39673 
39673 
39669 
39671 
39672 
39571 
39803 

NA 
C4-3010A 28-DEC-95 0800 DEA 
C4 -30 1 OA 
C4- 301 OA 
C4-301 OA 
C4- 301 OA 
NA 
C4- 30 1 OA 
C4-3010A 
C4-3510A 28-DEC-95 0800 RJM 
C6-3510B 28-DEC-95 0800 RJM 
C4-815OA 28-DEC-95 0800 RJM 
NA 
NA 

19-1311 27-OEC-95 700 JK 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-601OA 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-747OA 02-JAN-96 1030 BJM 
C4-6010A 03-JAN-96 1549 PAG 
C4-60108 03-JAN-96 1549 PAG 
C4-8270A 29-DEE-95 533 AS 
c6-ao81 z ~ - D E c - ~ ~  1453 BS 

C4-8150A 28-DEC-95 1621 BS 
19-1311 22-DEC-95 715 JK 
C6-8260A 03-JAN-96 1351 R H  

0 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39776 PS200 
39673 3560 
39673 3560 
0 GCMSF 
0 RTX-1701 
0 RTX-I701 
0 
0 GCMSH 

I LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1986). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chernicai M 
C4 €PA SW-846 (1992). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemicai M 
C6 EPA SW-846(1994). "Test Methods f o r  Evaluating S o l i d  Waste, Physical/Chemical Me 

SAMPLE I D :  28 P TCLP NUS SAMPLE NO: PO330960 

1 S903 39630 NA 
2 AAGL 39673 C4-3010A 28-DEC-95 0800 DEA 
3 AASL 39673 C4-3010A 
4 ABAt  39673 C4-3010A 
5 ACDL 39673 C4-3010A 

19-1311 27-DEC-95 700 JK 0 
C4-6010A 03-JAN-96 1549 PAG 39673 3550 
C4-6010A 03-JAN-96 1549 PAG 39673 3560 
C4-6010A 03-JAN-96 1549 PAG 39673 3560 
C4-6010A 03-JAN-96 1549 PAG 39673 3560 
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SUPPLEMENTAL INFORMATION 

I LR Method L i t e r a t u r e  Reference 
19 EPA SW-846 (1986). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chemical M 
C4 EPA SW-846 (1992). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chemical M 
C6 EPA SW-846(1994). "Test Methods fo r  Evaluating So l i d  Waste, Physical/Chemical Me 

SAMPLE I D :  29 P TCLP NUS SAMPLE NO: PO330961 

1 s903 
2 AAGL 
3 AASL 
4 ABAL 
5 ACDL 
6 ACRL 
7 AHGL 
8 APBL 
9 ASEL 
10 OTCLP 
12 Gl21L 
14 G130L 
16 S904 
17 OVZHE 

39630 
39673 
39673 
39673 
39673 
39673 
39776 
39673 
39673 
39669 
39671 
39672 
39571 
39803 

NA 
C4-3010A 28-DEC-95 0800 DEA 
C4 -30 I OA 
C4 -30 1 OA 
C4 -30 1 OA 
C4-3OlOA 
HA 
C4-3010A 
C4-301 OA 
C4-3510A 28-DEC-95 0800 RJM 
C6-3510B 28-DEC-95 0800 RJM 
C4-8150A 28-DEC-95 0800 RJM 
NA 
NA 

19-1311 27-DEC-95 700 JK 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C4-6010A 03-JAN-96 1549 PAG 
C6-7470A 02-JAN-96 1030 BJM 
C4-6010A 03-JAN-96 1549 PAG 
C4-60lOA 03-JAN-96 1549 PAG 
C4-8270A 29-DEC-95 708 AS 
C6-8081 28-DEC-95 1602 BS 
C4-815OA 28-DEC-95 1743 BS 
19-1311 22-DEC-95 715 JK 
C6-8260A 03-JAN-46 1454 R H  

0 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39673 3560 
39776 PS200 
39673 3560 
39673 3560 
0 GCMSF 
0 RTX-1701 
0 RTX-1701 
0 
0 GCMSH 

- LR Method L i t e r a t u r e  Reference 
19 EPA Stl-846 (1986). "Test Methods f o r  Evaluating So l i d  Waste, Physical/Chemical M 
C4 EPA SW-846 (1992). "Test Methods for Evaluating So l i d  Waste, Physical/Chemical M 
C6 EPA SW1-846(1994). "Test Methods fo r  Evaluating So l i d  Waste, Physical/Chemical Me 



Halliburton NUS 
C O R P O R A T I O N  

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

SAMPLE I D :  

1 1  

13 

15 

18 

SAMPLE I D :  

11 

13 

15 

la 

SAMPLE I D :  

11 

20 A TCLP 

BBNAW GC/MS BNA SURROGATES 
2,4,6-tribromophenot 
2-f luorobiphenyl 
2-f  luorophenol 
nitrobenzene-d5 
p- terphenyl -dl 4 
pheno 1 - d5 

$PSTU PESTICIDES SURROGATE 
decach 1 orobi phenyl 
tetrachloro-m-xyiene 

$HRBW HERBICIDES SURROGATE 
dichlorophenylacetic acid 

WOAW GC/MS VOLATILES SURROGATES 
1,2-dich loroethane-d4 
4-bromofluorobenzene 
toluene-d8 

20 P TCLP 

$BNAW GC/MS BNA SURROGATES 
2- f 1 uoropheno 1 
nitrobenzene-d5 
p-terphenyl-dl4 
pheno 1 - d5 
2,4,6- t r i brornopheno 1 
2-fluorobiphenyl 

$PSTW PESTICIDES SURROGATE 
decachlorobiphenyl 
tetrachloro-m-xylene 

!SHREW HERBICIDES SURROGATE 
dich lorophenylacet i c acid 

$VOAW GC/MS VOLATILES SURROGATES 
1,2-dichloroethane-d4 
4-bromofluorobenzene 
toluened8 

22 A TCLP 

$BNAW GC/MS BNA SURROGATES 
2,4,6-tribrornophenol 
2-f luorobiphenyl 
2- f Luorophenol 

NUS SAMPLE NO: PO330952 

10 
67 
78 
25 
80 
103 
19 

12 
143 
136 

82 

97 
99 
99 

NUS SAMPLE NO: PO330953 

14 

17 

10 
24 
89 

102 
19 
64 
82 

12 
129 
130 

67 

96 
98 
99 

NUS SAMPLE NO: PO330954 

14 

17 

10 
78 
83 
30 
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SURROGATE STANDARD RECOVERY 

SAMPLE I D :  24 A TCLP NUS SAMPLE NO: P O 3 3 0 9 5 5  

11 $BNAW GC/MS BNA SURROGATES 
2,4,6-tribromophenol 
2-fluorobiphenyl 
2-fluorophenol 
nitrobenzene-d5 
p-terphenyi-dl4 
phenol -d5 

* The recovery of the semivolatile surrogate 2-fluorophenol was below QC limits 
during the original and reextracted analyses o f  the sample. 

13 $PSTU P E S T I C I D E S  SURROGATE 
decach lo rob i  phenyl 
tetrachloro-m-xylene 

15 SHRBW HERBICIDES SURROGATE 
dichlorophenylacetic acid 

18 WOAW GC/MS V O L A T I L E S  SURROGATES 
112-dichloroethane-d4 
4-bromofluorobenzene 
toluene-d8 

12 

14 

17  

10 
57 
79 

20 * 

86 
16 

a4 

12 
124 
121 

64 

96 
98 

100 

SAMPLE I D :  24 P TCLP NUS SAMPLE NO: PO330956 

11 $BNAW GC/MS BNA SURROGATES 
Z14,6-tribromophenal 74 
2-fluorobiphenyl 78 
2-fluorophenol 28 
ni trobenzene-d5 80 
p-terphenyl-dl4 85 
pheno 1 -d5 23 

14 

17 

10 
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SURROGATE STANDARD RECOVERY 

13 SPSTW PESTICIDES SURROGATE 
decach Lorobi  phenyl  
te t rach lo ro-m-xy lene 

15 SHREW HERBICIDES SURROGATE 
d i ch lo ropheny lace t i c  a c i d  

1,2-dich loroethane-d4 
4-bromofluorobenzene 
to luene-d8 

18 SVOAU GC/MS VOLATILES SURROGATES 

I 2  
130 
125 

78 

98 
98 
99 

14 

17 

SAMPLE I D :  27 A TCLP NUS SAMPLE NO: PO330957 

11 $BNAU GC/MS BNA SURROGATES 
2,4 6- t r i  bromophenol 
2 - f  luorob ipheny l  
2 - f  luorophenol  
n i t robenzene-d5 
p- te rpheny l  -d14 
pheno 1-65 

13 $PSTW PESTICIDES SURROGATE 
decachlorobiphenyl  
te t rach lo ro-m-xy lene . 

d i ch lo ropheny lace t i c  acid 

1,2-dichloroethane-d4 
4-bromofluorobenrene 
t o  1 uene- d8 

15 $HRBW HERBICIDES SURROGATE 

18 $VOAW GC/MS VOLATILES SURROGATES 

10 
58 
78 
25 

83 
19 

ao 

12 
117 
122 

69 

97 
98 

100 

SAMPLE 10: 27 P TCLP NUS SAMPLE NO: PO330958 

11 $BNAU GC/MS 8NA SURROGATES 
2,4,6-tribromophenol 
2 - f  Luorobiphenyl 
2 - f  Luorophenol 
n i  t robentene-d5 
p- te rpheny l  -d14 
pheno 1 - d5 

13 $PSTU PESTICIDES SURROGATE 
decachlorobiphenyl  
te t rach lo ro-m-xy lene 

15 BHRBU HERBICIDES SURROGATE 
d i ch lo ropheny lace t i c  a c i d  

77 
79 
34 
84 

27 
a3 

115 
111 

57 

14 

17 

10 

12 

14 
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SURROGATE STANDARD RECOVERY 

SAMPLE I D :  28 A TCLP NUS SAMPLE NO: PO330959 

1 1  $BNAW GC/MS BNA SURROGATES 
2,4,6- t ri bromophenol 
2-fluorobiphenyl 
2- f 1 uoropheno 1 
nitrobenzene-d5 
p-terphenyi-dl4 
phenol -d5 

13 W S T W  P E S T I C I D E S  SURROGATE 
decachlorobiphenyl 
t e t  rach I oro- m- xy 1 ene 

15 $HRBW HERBICIDES SURROGATE 
dichlorophenylacetic acid 

18 WOAW GC/MS V O L A T I L E S  SURROGATES 
1,2-dichloroethane-d4 
4-bromofluorobenzene . 
totuene-dt3 

SAMPLE ID: 28 P TCLP 

11 3BNAW GC/MS BNA SURROGATES 
2,4,6-tribromophenol 
2-fluorobiphenyi 
2-fluorophenol 
nitrobenzene-d5 
p-terphenyl-dl4 
ph eno L - d5 

13 SPSTW P E S T I C I D E S  SURROGATE 
decachlorobiphenyl 
tetrachloro-rn-xylene 

15 SHREW H E R S I C I D E S  SURROGATE 
dichlorophenylacetic acid 

18 BVOAW GC/MS V O L A T I L E S  SURROGATES 
t,2-dichloroethane-d4 
4-bramoftuorobenzene 
t o  luene-d8 

10 
71 
78 
27 
82 
85 
20 

12 
113 
113 

68 

96 
96 
97 

NUS SAMPLE NU: PO330960 

14 

17 

10 
75 
75 
33 
79 
83 
26 

12 
117 
115 

79 

97 
97 
98 

14 

17 
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TEST SURROGATE 
LN CODE COMPOUND 

PERCENT ACCEPTANCE REF 
RE COVE RY LIMITS LN 

SAMPLE I D :  29 P TCLP 

1 1  88NAW GC/MS BNA SURROGATES 
2,4,6-tribrornophenol 
2-f tuorobiphenyl 
2-f luorophenol 
n i t robenzene- d5 
p-terphenyl -d14 
pheno t - 65 

13 SPSTU P E S T I C I D E S  SURROGATE 
decachlorobiphenyl 
tetrachloro-m-xylene 

15 $HRBW HERBICIDES SURROGATE 
dichlorophenylacetic acid 

18 SVOAW GC/MS VOLATILES SURROGATES 
1 ,2- di ch I oroe th ane- d4 
4-bromofluorobenzene 
to 1 uene - d8 

NUS SAMPLE NO: PO330961 

79 
79 
33 
83 
90 
25 

114 
109 

58 

96 
98 
98 

10 

12 

14 

17 
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LABORATORY CONTROL SAMPLE RECOVERY 

BATCH: 39594 SAMPLE I D :  Lab Control Sample NUS SAMPLE NO: PO332081 

OTCLP SEMIVOLATILES - TCLP 
1,4-dich lorobenzene tp-dich lorobenzenel 
2,4,5-trichlorophenol 
2,4,6- t r i c h  lorophenol 
2,4-di ni  t rotoluene 
2 -met h y 1 pheno 1 to - c res o 1 1 
3/4-methylphenol [m-cresol/p-cresol [ B I  
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
nitrobenzene 
pentachlorophenol 

BATCH: 39596 SAMPLE I D :  Lab Control Sample 

G121L ORGANOCHLORINE PESTICIDES - TCLP 
endr in  
rnethoxychlor 

BATCH: 39597 SAMPLE ID: l a b  Control' Sample 

G130L CHLORINATED HERBICIDES - TCLP 
2,4,5-TP Csi lvexl 
2,4-D 

BATCH: 39616 SAMPLE I D :  Lab Control Sample 

ABAL Barium, Leachable (Ba) 
ACDL Cadmium, Leachable (Cd) 
ACRL Chromium, Leachable ( C r )  
APBL Lead, LeachabLe (Pb) 
ASEL Selenium, Leachable (Se) 
AAGL Silver, teachable (Ag) 
AASL Arsenic, Leachable (As) 

BATCH: 39659 SAMPLE I D :  Lab Control Sample 

AHGL Mercury, Leachable (Hg) 

59.7 
75.8 
79.2 
90.8 
72.5 
73.2 
97.1 
59.1 
58.6 
74.0 
72.1 

120 
110 

93 
92 

99.0 
100 

94.0 
93.4 
92.9 
96.0 
96.4 

97.6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUS SAMPLE NO: PO332085 

NA 
NA 

NUS SAMPLE NO: PO332087 

NA 
NA 

NUS SAMPLE NO: PO332121 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUS SAMPtE NO: PO333182 

NA 
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LABORATORY CONTROL SAMPLE RECOVERY 

BATCH: 39660 SAMPLE I D :  Lab Control  Sample NUS SAMPLE NO: PO333184 

AHGL Mercury, Leachable (Hg) 97.6 NA 

BATCH: 39669 SAMPLE I D :  Lab Contro l  Sample 

OTCLP SEMIVOLATILES - TCLP 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2,4,5-tr ichlorophenol  
2,4,6- t r i ch loropheno I 
2,4 -d in i t ro to luene  
2-methyl phenol Lo- creso 11 
3/4*methytphenol Im-cresol /p-cresol  [Bl  
hexachlorobenzene 
h exach 1 o robut ad i  ene 
hexach 1 oroe thane 
ni trobenzene 
pentachlorophenol 

BATCH: 39671 SAMPLE ID: Lab Control  Sample 

G121h ORGANOCHLORINE PESTICIDES - TCLP 
endr i n 
methoxychlor 

BATCH: 39672 SAMPLE I D :  Lab Contro l  Sample 

G130L CHLORINATED HERBICIDES - TCLP 
2,4,5-TP Isi  l v e x l  
2,4-D 

BATCH: 39673 SAMPLE I D :  Lab Contro l  Sample 

AAGL S i l v e r ,  Leachable (Ag) 
AASL Arsenic,  Leachable (As) 
ABAL Barium, Leachable (Ba) 
ACDL Cadmium, Leachable (Ed) 
ACRL Chromium, Leachable ( C r )  
APBL Lead, Leachable (Pb) 
ASEL Selenium, Leachable (Se) 

65.7 
77.7 

87.2 
73.1 
72.8 
85.9 
62.8 
63.4 
78.5 
15.1 

78. I 

121 
112 

1 oa 
103 

104 
96.4 
95.5 
94.0 
97.0 
95.6 
91.8 

NUS SAMPLE NO: PO333200 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUS SAMPLE NO: PO333204 

NA 
NA 

NUS SAMPLE NO: PO333206 

NA 
NA 

NUS SAMPLE NO: PO333208 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
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LABORATORY CONTROL SAMPLE RECOVERY 

BATCH : 

OVZHE 

BATCH : 

AHGL 

BATCH : 

OVZHE 

39726 SAMPLE ID: Lab Contro l  Sample 

VOLATILES - TCLP/ZHE 
1, l -d ich loroethene El ,1-dichloroethylenel  
1,2-dichloroethane 
2 - b u t  anone Cmethy l e t h y  1 ketonel  CMEKI 
benzene 
carbon t e t r a c h l o r i d e  
ch lorobenzene 
ch loroform 
t e t r a c h  1 oroethene [ t e t r a c h  loroethy lenel  
t r i ch I oroethene Ctr i ch l o r o e t h y l  enel 
v inyl  c h l o r i d e  

39776 SAMPLE I D :  Lab Contro l  Sample 

Mercury, Leachable (Hg) 

39803 SAMPLE I D :  Lab Contro l  Sample 

VOLATILES - TCLP/ZHE 
1 , I -d ich loroethene C1, l -d ichloroethylenel  
1 ,2- d i  ch 1 oroethane 
2-butanone [methy lethy l  ketone] EMEKl 
benzene 
carbon t e t r a c h l o r i d e  
ch lorobenzene 
ch lo ro fo rm 
t e t  rach 1 oroet  hene C t e  t r ach 1 oroet  hy 1 enel 
t r i  ch loroethene Etrich lo roethy lenel  
v i n y l  c h l o r i d e  

106 
96.0 
90.0 
99.2 

112 
105 
105 
105 
107 
122 

90.8 

104 
96.6 
87.7 

100 
111 
103 
106 
104 
105 
I06 

NUS SAMPLE NO: PO333290 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUS SAMPLE NO: PO333368 

NA 

NUS SAMPLE NO: PO333409 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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METHOD BLANK DATA 

BATCH: 39594 SAMPLE ID: Method Blank NUS SAMPLE NO: PO332082 

OTCLP SEMIVOLATILES - TCLP 
1,4-dichlorobenzene Cp-dichlorobenzenel 
2,4,5-tr ichlorophenol  
2,4,6- t r i  ch lorophenol  
2 ,4-d in i t ro to luene 
2 -met h y l ph eno 1 Co- c r  eso 11 
3/4-rnethylpheno 1 Cm- creso 1 /p- c r e w  L EBI 
hexachlorobenzene 
hexach lorobutadi  ene 
hexach loroethane 
ni trobenzene 
pentachlorophenol 
pyr i d i  ne 

< 0.01 
< 0.05 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.05 
< 0.01 

BATCH: 39596 SAMPLE ID: Method Blank NUS SAMPLE NO: ~0332086 

Gl2 lL  ORGANOCHLORINE PESTICIDES - TCLP 
ch lordane 
endr i n 
gamna-BHC Clindanel 
heptach l o r  
methoxychlor 
toxaphene 

< 0.10 ug/L 
< 0.05 ug/L 
< 0.02 ug/L 
< 0.02 ug/L 
< 0.50 ug / t  

< 1 .o ug/L 

BATCH: 39597 SAMPLE ID: Method Blank NUS SAMPLE NO: PO332088 

G130L CHLORINATED HERBICIDES - TCLP 
2,4,5-TP csi l vex l  
2,4-D 

< 0.50 ug/L 
< 5.0 ug/L 

BATCH: 39616 SAMPLE 15: Method Blank NUS SAMPLE NO: PO332122 

AAGL S i l v e r ,  Leachable (Ag) 
AAS L Arsenic, Leachable (As) 
ABAL Barium, Leachable (Ba) 
ACDL Cadmium, Leachable (Cd) 
ACRL Chromium, Leachable ( C r )  
APBL Lead, Leachable (Pb) 
ASEL Setenium, Leachable (Se) 

< 0.01 mg/L 
< 0.1 mg/L 

< 0.005 mg/L 
< 0.005 mg/L 

< 0.02 mg/L 
< 0.05 mg/L 

< 0.1 mg/L 
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METHOD BLANK DATA 

BATCH: 39659 SAMPLE ID: Method B lank  NUS SAMPLE NO: PO333183 

AHGL Mercury, Leachable (Hg) < 0.0001 mg/L 

BATCH: 39660 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333185 

AHGL Mercury, Leachable (Hg) < 0.0001 mg/L 

BATCH: 39669 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333201 

OTCLP SEMIVOLATILES - TCLP 
1,4-dichlorobenzene Ep-dichlorobenzenel 
2,4,5- t r i ch 1 oropheno 1 
2,4,6- t r i  ch lorophenol  
2,4-di n i  t ro to  t uene 
2- methyl  phenol lo- c reso  11 
3/4-met hy  1 phenol Em-creso L/p-cr eso 1 EB1 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
n i t robenzene 
pentachlorophenol  
py r  i d i  ne 

< 0.01 
< 0.05 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.05 
< 0.01 

BATCH: 39671 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333205 

G121t ORGANOCHLORINE PESTICIDES - TCLP 
ch Lordane 
endr i n 
gamna- BHC [I i ndanel 
heptach l o r  
methoxych l o r  
t oxaphene 

< 0.10 ug/L 
< 0.05 ug/L 
< 0.02 ug / t  
< 0.02 ug/L 

c 0.5 ug/L 
< 1.0 ug/L 

BATCH: 39672 SAMPLE I D :  Method Btank NUS SAMPLE NO: PO333207 

G130L CHLORINATED HERBICIDES - TCLP 
2,4,5-TP Esi l v e x l  
2,4-0 

< 0.5 ug/L 
< 5.0 ug/L 
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METHOD BLANK DATA 

BATCH: 39673 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333209 

AAGL Silver, Leachable (Ag) 
AASL Arsenic, Leachable (As) 
ABAL Barium, Leachable (Ba) 
ACDL Cadmium, Leachable (Cd) 
ACRL Chromium, Leachable (Cr) 
APBL Lead, Leachable (Pb) 
ASEL Selenium, Leachable (Se) 

< 0.01 mg/L 
< 0.1 mgfL 

< 0.005 mgfL 
< 0.005 mg/L 

< 0.02 mgfL 
< 0.05 mgfL 

0.1 mg/L 

BATCH: 39726 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333291 

OVZHE VOLATILES - TCLP/ZHE 
1,l-dichlaroethene C1,l-dichloroethyLenel 
1,2-dichloroethane 
2-butanone [methylethyl ketonel CMEKI 
benzene 
carbon tetrachloride 
ch lorobenzene 
ch lorof orm 
tetrachioroethene Ctetrachloroethyienel 
t r ich loroethene Et r i ch loroethylenel 
vinyl chloride 

< 0,005 
< 0.005 

< 0.05 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

< 0.01 

BATCH: 39776 SAMPLE ID: Method Blank NUS SAMPLE NO: PO333369 

AHGL Mercury, Leachable (Hg) 

BATCH: 39803 SAMPLE ID: Method Blank 

OVZHE VOLATILES - TCLP/ZHE 
1,l-dichloroethene C1,1-dichloroethylenel 
1,Z-dichloroethane 
2- butanone [methyl ethyl ketonel EMEKl 
benzene 
carbon tet rach l o r  i de 
chlorobenzene 
chloroform 
tetrachloroethene Itetrachloroethylenel 
t r i ch loroethene [t r i ch loroethy lenel 
vinyl chloride 

< 0.0001 mg/t 

NUS SAMPLE NO: PO333410 

< 0.005 
< 0.005 

< 0.05 
0.005 

< 0.005 
i 0.005 
< 0.005 
< 0.005 
< 0.005 

< 0.01 



iiiikl Halliburton NUS lAvJ c o R P o R A T  I o N 

NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 

TEL: (412) 747-2500 
FAX: (412) 747-2559 

January 09, 1996 
R e p o r t  No. : 00028922 

S e c t i o n  H P a g e  1 
Q U A L I T Y  CONTROL REPORT 

MATRIX  S P I K E  AND MATRIX  S P I K E  DUPLICATE DATA 

PREP BATCH: 39659 NUS SAMPLE NO: P O 3 3 0 9 5 2  

MS MSD MS PCT MSD PCT 
- TEST DETERMINATION RESULT U N I T S  - RPD RECOVERY RECOVERY RESULT 

AHGL M e r c u r y ,  Leachable (Hg) 0.001 27 0.00139 mg/ L 9.0 'I 07 119 

PREP BATCH: 39673 NUS SAMPLE NO: P O 3 3 0 9 5 7  

PREP BATCH: 39673 NUS SAMPLE NO: P O 3 3 0 9 5 7  

MS MSD MS PCT MSD PCT 

RECOVERY RECOVERY RPD - TEST DETERMINATION RESULT RESULT UN I TS - 
AASL A r s e n i c ,  Leachable (As) 5.24 5 -24 mg/L  0 105 105 

PREP BATCH: 39673 NUS SAMPLE NO: P O 3 3 0 9 5 7  

MS MSD MS PCT MSD PCT 
UN I T S  - RPD RECOVERY RECOVERY RESULT RESULT - TEST DETERMINATION 

ABAL B a r i u m ,  Leachable (Ba) 2.27 2.25 mg/ L 0.9 98.4 97.4 

PREP BATCH: 39673 NUS SAMPLE NO: PO330957 

TEST DETERMINATION - 
ACDL Cadmium,  Leachable (Cd) 

MS MSD MS PCT MSD PCT 
RESULT RESULT U N I T S  - RPD RECOVERY RECOVERY 

1.49 l " 4 9  mg/L  0 40.0 40.0 

S a m p l e  concentrat ion greater than four times spike concent ra t ion  
Sample concentrat ion greater than four t i m e s  spike concent ra t ion  
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MATRIX  S P I K E  AND MATRIX SPIKE DUPLICATE DATA 

PREP BATCH: 39673 NUS SAMPLE NO: PO330957 

PREP BATCH: 39660 NUS SAMPLE NO: P O 3 3 0 9 5 7  

TEST DETERMINATION 
AHGL M e r c u r y ,  Leachable ( H g )  

MSD PCT MS MSD MS PCT 
RESULT RESULT RPD RECOVERY RECOVERY U N I T S  
0.001 22 0.00118 mg/ L 3.3 102 98.0 

- - 

PREP BATCH: 39673 NUS SAMPLE NO: P O 3 3 0 9 5 7  

PREP BATCH: 39673 

ANLS BATCH: 39614 

TEST DETERMINATION 
AAGL S i  lver, Leachable ( A g )  

MS 
RESULT 
0.047 

NUS SAMPLE NO: P O 3 3 0 9 5 7  

MSD 
RESULT U N I T S  

0 048 mg/L 

NUS SAMPLE NO: P O 3 3 0 8 5 0  

MS PCT MSD PCT 
RPD RECOVERY RECOVERY 
2.11 94.0 96.0 
- 
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MATRIX SPIKE AND MATRIX SPIKE DUPLICATE DATA 

ANLS BATCH: 39616 NUS SAMPLE NO: PO330850 

TEST DETERMINATION 
AASL A r s e n i c ,  L e a c h a b l e  ( A s )  

MS MSD MS PCT MSD PCT 
RESULT RESULT UNITS - RPD RECOVERY RECOVERY 

5.09 5.04 ms/ L 0.987 102 101 

ANLS BATCH: 39616 NUS SAMPLE NO: PO330850 

7 TEST DETERMINATION 
ABAL B a r i u m ,  L e a c h a b l e  ( B a )  

MSD PCT 
RESULT RESULT UNITS RPD RECOVERY RECOVERY 

MS MSD MS PCT 

- 
2.32 2.32 mg/L 0 94.4 94.4 

ANLS BATCH: 39616 NUS SAMPLE NO: PO330850 

ANLS BATCH: 39616 NUS SAMPLE NO: PO330850 

TEST DETERMINATION 
ACRL c h r o m i u m ,  Leachable ( C r )  

MS MSD MS PCT MSD PCT 
RPD RECOVERY RECOVERY RESULT RESULT UN I TS - 

0.186 0.188 ms/ L 1.07 93.0 94.0 

ANLS BATCH: 39616 

TEST DETERMINATION - 
APBL Lead,  leachable (Pb)  

MS M SD 
RESULT RESULT 

0.455 0.471 

NUS SAMPLE NO: PO330850 

MS PCT MSD PCT 
RPD RECOVERY RECOVERY - UNITS 

mg/ L 3.46 91 .O 94.2 
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MATRIX  S P I K E  AND MATRIX  S P I K E  DUPLICATE DATA 

ANLS BATCH: 39616 NUS SAMPLE NO: P O 3 3 0 8 5 0  

TEST DETERMINATION 
ASEL Selenium, Leachable ( S e )  

MS MSD MS PCT MSD PCT 
RESULT RESULT U N I T S  - RPD RECOVERY RECOVERY 
4.64 4.67 mg/L 0.644 92.8 93.4 

ANLS BATCH: 39776 NUS SAMPLE NO: P O 3 3 1 0 8 4  

TEST DETERMINATION 
AHGL Mercury, Leachable ( H g )  

MS M SD MS PCT MSD PCT 
RESULT RESULT U N I T S  RPD RECOVERY RECOVERY 
0.00356 0.00344 mg/L 3.4 91 .O 79.0 

- 
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LEACHATE BLANK DATA 

BATCH: 386 SAMPLE I D :  TCLP LEACHATE BLANK 386 

AAGL S i  tver,  Leachable (Ag) 
AASL Arsenic,  Leachable (As) 
ABAL Barium, Leachable (3a) 

Re-analyzed t o  c o n f i r m  r e s u l t .  Re-check r e s u l t :  0.061 mg/L 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
GI 21 L 

G 130L 

OTCLP 

S903 

Cadmium, Leachable (Cd) 
Chromium, Leachable ( C r )  
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Selenium, Leachable (Se) 
ORGANOCHLORINE PESTICIDES - TCLP 
ch L ordane 
endr i n 
gamna- BHC E L i ndanel 
heptach lo r  
methoxych L o r  
toxaphene 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP Csi l v e x l  
2,4-D 
SEMIVOLATILES - TCLP 
1 I 4 -  d i  c h I o robenzene Ep-d i ch 1 o robenzenel 
2 , 4 , 5 - t r i  ch lo ropheno l  
2 , 4 , 6 -  t r i c h l o r o p h e n o l  
2 , 4 - d i n i t r o t o l u e n e  
2-methyl phenol Co-creso 13 
3 / 4 -  methyl  pheno 1 [m- creso 1 /p- c r e s o l  CBI 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
n i t robenzene 
pentachlorophenol  
p y r i d i n e  
TCLP B o t t l e  E x t r a c t i o n  
Beg in  Date/Tirne 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 

NUS SAMPLE NO: PO332047 

< 0.01 
< 0.1 
0.061 

< 0.005 
< 0.02 

< 0.0001 
< 0.05 

< 0.1 

< 0.10 
< 0.05 
< 0.02 
< 0.02 
< 0.50 

< 1.0 

< 0.50 
< 5.0 

< 0.01 
< 0.05 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.05 
< 0.01 

12/21 (1200) 
12/22(0715> 

2 
2.9 
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LEACHATE BLANK DATA 

BATCH: 387 SAMPLE ID: TCLP LEACHATE BLANK 387 

AAGL S i l v e r ,  Leachable (Ag) 
AAS L Arsenic, teachable (As) 
ABAL Barium, Leachable (Ba) 

Re-analyzed t o  con f i rm  r e s u l t .  Re-check r e s u l t :  Ba = 0.048 mg/L. 
ACD L 
ACRL 
AHGL 
APBL 
ASEL 
G121L 

G130L 

OTCLP 

S903 

Cadmium, Leachable (Cd) 
Chromium, Leachable (Cr) 
Mercury, Leachable (Hg) 
Lead, Leachable (Pb) 
Setenium, Leachable (Se) 
ORGANOCHLORINE PESTICIDES - TCLP 
chlordane 
endr i n 
gamna- BHC t 1 i ndanel 
heptachlor  
rnethoxych l o r  
toxaph ene 
CHLORINATED HERBICIDES - TCLP 
2,4,5-TP [s i  l vex l  
2,Q-D 
SEMIVOLATILES - TCLP 
1,4-dichlorobenzene [p-dichlorobenzenel 
2,4,5 - t ri  ch 1 orophenol 
2,4,6- tr i ch lorophenol 
2 ,4 -  d i n i  t r o t o  1 uene 
2-methyl phenol to-creso 11 
3 / 4 -  methy 1 pheno 1 Em- c reso l  /p- creso 1 EBI 
hexachlorobenzene 
hexachlorobutadiene 
hexachloroethane 
ni t robenzene 
pentachlorophenol 
p y r i d i n e  
TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t  i o n  Fluid 
Fina l  Leachate pH 

NUS SAMPLE NO: PO332143 

< 0.01 
< 0.1 
0.048 

< 0.005 
0.02 

< 0.0001 
< 0.05 

< 0.1 

< 0-10 
< 0.05 
< 0.02 
< 0.02 
< 0.50 

< 1.0 

0.50 
< 5.0 

< 0.01 
< 0.05 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 
< 0.01 

0.05 
< 0.01 

12/26(1335) 
12/27(07001 

2 
2 . 9  
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