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SECTION 1 . 0  

PROJECT OVERVIEW 

1.1 INTRODUCTION 

Sierra Environmental Engineering, Inc. (Sierra) was retained by 
Southern California Edison (SCE) to perform gaseous emission 
testing on Units 5 and 6 at the SCE Redondo Beach Generating Sta- 
tion in Redondo Beach, California. The objective of the test 
program is to quantify the effect of urea injection on various 
stack emissions. These tests were to fulfill the requirements of 
Sections 11B and 11C(b) of the South Coast Air Quality Management 
District (SCAQMD) Permit to Construct Application Number R-236483 
for Unit 5 and R-236484 for Unit 6. These permits are located in 
Appendix A.l. 

1 . 2  TEST SUMMARY 

Each unit was tested at three load points: 

(1) Unit 5 was tested at 40 MW, 140 MW and 167 MW. 
(2) Unit 6 was tested at 42 MW, 140 MW and 172 MW. 

At each load, each unit was tested with and without urea injec- 
tion. Gaseous emissions of oxides of nitrogen (NOx), carbon 
monoxide (CO), and oxygen (0 ) were measured at the Air Preheater 
(APH) Inlet. Ammonia (NH3f and reactive organic gases (ROG) , 
were measured in the flue gas duct downstream of the APH just 
prior to the stack. Duplicate tests were conducted at each load 
point and each condition. All testing was performed between Sep- 
tember 21 through October 2, 1992, while the boiler was burning 
natural gas fuel. Table 1.1 summarizes the tests and procedures. 
The source test results for Units 5 and 6 have been summarized in 
Tables 1.2 and 1.3. 

1 . 3  DOCUMENT OUTLINE 

site. Section 
trol program ma 

4 . 0  
nta 

Section 2.0 presents test result for both Units 5 and 6. Section 
3.0 describes the site and the test methods performed at the 

addresses the Quality Assurance/Quality Con- 
ned by Sierra for their project. 

Sierra 92364-100 1 
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TABLE 1.1 

8CE REWNM) BEACH 

BUMMARY OF TEST METHOD8 

METHOD __ COMMENTS PARAMETER 

Oxides of Nitrogen (NOx) SCAQMD 100.1 Duplicate 30 minute 
tests at three load 
points and two 
conditions at the 
APH Inlet using the 
Sierra Test Trailer 
continuous 
electronic analyzers 

SCAQMD 100.1 Concurrent with NO, 
testing. 

Carbon Monoxide (CO) SCAQMD 100.1 Concurrent with NO, 
testing. 

Reactive organic 
Gases (ROG) 

SCAQMD DRAFT Duplicate 30 minute 
tests at three 
load points during 
urea injection at 
the APH Outlet; 
Analysis by Nessler 
colorimetry 
Spectrophotometry 

SCAQMD 25.2 Duplicate tedlar bag 
samples at three 
load points during 
urea conditions at 
the APH Outlet; 
Analysis by TCA/FID 

Sierra 92364-100 2 
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SECTION 2 . 0  

TEST RESULTS 

This section expands the test results presented in Table 1.2 and 
1.3 in more detail. Tables 2.1 through 2.3 present test results 
for Unit 5 at 167 NMW, 140 NMW and 40 NMW. Tables 2.4 through 
2.6 present test results for Unit 6 at 172 NMW, 140 NMW and 41 
NMW. 

Sierra 92364-100 5 



0 

NOx 
N O x @ 3 % 0 2  

co 
C 0 @ 3 % 0 2  

OXYGEN 

CH4 
CH4 @ 3% 02' 

TGNMO 
TGNMO @ 3%02' 

TABLE 2. I 
REDONDO #5 TEST RESULTS 

OCTOBER I .  195'2 

UREA OFF - 167 NMW 

ppmv 165 
ppmv 159 

ppmv 215 
ppmv 207 

% 2.30 

ppmv NDQI.0 
ppmv NDQ1.4 

ppmv 18.7 
ppmv 25.7 

PARAMETER IUNrrf TEST#3 

NOx 
N O x @ 3 % 0 2  

co 
COG239602 

ppmv 107 
ppmv 104 

ppmv 295 
ppmv 284 

TEST #4 

I67 
I60 

220 
210 

2.17 

NDG2I.O 
NDG21.4 

21.4 
29. I 

/OXYGEN 1 %  I 2.33 

UREA ON - 167 NMW 
(total flow =2.2 GPM) 

I 2.47 I 2.40 

- 
IVERAGI 

166 
160 

218 
209 

2.23 

NDG2I.O 
NDG21.4 

20. I 
27.4 

- 

- 

CH4 
CH4 @ 3% 02* 

TGNMO 
TGNMO @ 3R.02' 

[ PARAMETER I U N I q  TEST#I I TESTKZ IAVERAGl 

ppmv NDG2I.O 
ppmv NDa1.4 

ppmv 15.7 
ppmv 21.5 

NH3 
"3 63 3% 02.. 

I10 
I06 

197 
190 

ppmv 10.4 9.2 9.8 
ppmv 13.4 12.2 12.8 

108 
IO5 

246 
237 

NDG2I.O 
NDG21.4 

17.8 
24.8 

NDG2I.O 
NDG21.4 

16.8 
23.2 

*Calculations based on 0 2  analysis from ssmplc bags. 
**Calculations b a d  on 0 2  rcadmgs nt NH3 sampling location. 

Sierra 92364-100 6 
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. TALILE2.2 
REDONDO #S TEST RESULTS 

OCTOBER 2.1992 

UREA OFF - 140 NMW 

PARAMETER UNll :=- CO a 3% 02 

OXYGEN 

CH4 PpmV 
CH4 3% 02.  ppmv 

TGNMO ppmv 
TGNMO 39602' ppmv 

TEST #3 

83 
84 

70 
71 

3.23 

NDaI .0  
NDa1.4 

9.5 
13.2 

- 
TEST #4 

81 
82 

I12 
113 

3.23 

NDaI.0 
NDa1.4 

9.52 
13.7 

- 

- 
UREA ON - 140 NMW 
( 1 4  flow =1.32 GPM) 

OXYGEN 

TGNMO 

NH3 

TEST #I  

62 
63 

I IO 
1 1 1  

3.2 

NDaI.0 
NDa1.4 

16.7 
23.2 

11.7 
16.1 - 

- 
TEST #2 

62 
63 

90 
91 

3.2 

NDaI.0 
NDa1.4 

15.2 
21.4 

6.9 
9.6 

- 

.___ 

- 
VERAGl 

82 
82 

91 
92 

3.23 

NDaI.0 
NDa1.4 

9.51 
13.5 

- 

- 

- 
VERAGE 

62 
63 

100 
101 

3.2 

NDaI.0 
NDQI .4 

16 
22.3 

9.3 
12.9 

- 

- 
'Cdculationn b a d  on 0 2  analysis from vlmplc bags. 

**Calculations bmed on 0 2  readings at NH3 sampling location. 

Sierra 92364-100 7 



TABLE 2.3 
REDQNDQ #5 TEST RESULTS 

SEPTEMBER 29,1992 

UREA OFF - 40 NMW 

21 
43 

25 
39 

PARAMETER l U N n  
I 

27 
42 

25 
39 

[ @ 3 % Q 2  [ 
CQ 8 3% 0 2  

OXYGEN 

c n 4  PPmv 
c n 4  8 3% 02. ppmv 

TGNMQ 8 3%Q2* ppmv 
TGNMQ ppmv 

TEST#I 

16 
25 

30 
46 

9.3 

1.19 
2.7 

9.85 
22.3 

7.9 
IS.9 

TESTR 

16 
25 

32 
M 

9.5 

1.13 
2.4 

11.1 
23.9 

8.2 
16.8 

26.7 24.2 

UREA ON - 40 NMW 
(total flow = 0.48 GPM) 

OXYGEN 

TGNMQ 

- 
LVERAGI 

27 
43 

25 
39 

9.6 

ND81.0 
ND82.4 

10.8 
25.4 

- 

- 

- 
rVERAGl 

16 
25 

31 
48 

9.4 

1.16 
2.6 

10.5 
23. I 

8. I 
16.4 

- 

- 
.Calculations bared on 0 2  Malysia from sample bags. 

**Calculations bared on 0 2  mdings at NH3 sampling location. 

Sierra 92364-100 a 



TABLE 2.4 
REDONDO #6 TEST RESULTS 

SEPTEMBER 21. 1992 

UREA OFF - 172 NMW 

I38 1 140 

210 
214 

3.33 

7.49 
10.9 

PARAMETER  UNIT^ TEST#I  I TESTR I A V E R A G I  
I I I I 

i39 
143 

199 
203 

3.38 

7.4 
10.6 

CO Gd 3% 0 2  

OXYGEN 

CH4 ppmv 
CH4 @ 3% 02' ppmv 

TGNMO PPm" 
TGNMO 8 3%02* ppmv 

14.0 
19.7 

141 
I45 

I88 
192 

3.43 

7.3 
10.2 

11.6 12.8 
16.9 18.3 

NOx 
N O a Q 3 % 0 2  

co 
co 8 3% 0 2  

OXYGEN 

CH4 
CH4 @ 3% 02' 

TGNMO 
TGNMO @ 3802 '  

ppmv 94 
ppmv 96 

ppmv 250 
pp'"" 255 

B 3.37 

ppmv 8.12 
ppmv 11.4 

ppmv 10.2 
ppmv 14.3 

UREA ON -172 NMW 
(lord llow =2.4 GPM) 

PARAMETER /UNIT1 TEST #3 I TEST #4 IAVERAG 
I I I I 

101 
104 

200 
206 

3.53 

6.85 
10.0 

11.0 
16.0 

98 
100 

225 
23 I 

3.45 

7.49 
10.7 

10.6 
15.0 

NH3 
"3 @ 3% 02" 

ppmv 14.3 12.7 13.5 
ppmv 19.4 17.5 18.5 

*CalCulatiuzis hasul on 0 2  analysis from sample hags. 
"Cnlculnlio~ir h a d  on 0 2  readbigs nl NH3 rampling localion, 

Sierra 92364-100 9 



TABLE 2.5 
REDONDO #6 TEST RESULTS 

SEPTEMBER 22. 1992 

PARAMETER 

N O i  
N O x Q 3 R 0 2  

co 
C 0 @ 3 % 0 2  

OXYGEN 

CH4 
C H 4 8  3% 02' 

TGNMO 
TGNMO 8 3R02' 

UREA OFF - 140 NMW 

UNIT T E S T ~ I  

ppmv 73 
ppmv 81 

ppmv 187 
ppmv 206 

'I. 4.67 

ppmv 3.87 
ppmv 5.9 

ppmv 12.4 
ppmv 18.9 

- 
TEST n2 - 

74 
82 

I72 
191 

4.8 

4.3 
6.6 

13.8 
21.3 

UREA ON -140 NMW 
(total llow = I  .4 GPMl 

PARAMETER ]UNIT[ TEST #3 

OXYGEN 

TGNMO 

NH3 

57 
63 

I75 
I95 

4.83 

4. I 
6.2 

12.9 
19.4 

13.0 

- 
TEST n4 - 

56 
63 

I60 
I78 

4.83 

4.43 
6.7 

13.9 
21.1 

12 
17.5 - 

- 
rVERAGl 

74 
82 

- 

I79 
I99 

4.74 

4.09 
6.3 

13.1 
20.1 - 

- 
tVERAG1 

57 
63 

- 

168 
I87 

4.8 

4.22 
6.5 

13.4 
20.3 

12.5 
18.3 - 

'Calculations based on 0 2  analysis from sample bags. 
'*Culculslioiis bard on 0 2  readings at NH3 sampling location. 

Sierra 92364-100 10 



TABLE 2.6 
REMNM) #6 TEST RESULTS 

SEPTEMBER 24.1992 

UREA OFF - 41 NMW 

NOx 
N o x a 3 9 6  02 

co 
C 0 @ 3 % 0 2  

OXYGEN 

CH4 
CH4@3% 02' 

TGNMO 
TGNMO @ 3%02' 

PARAMETER l U N q  TEST #3 I TEST #4 [AVERAGI 
I I I I 
ppmv 40 
ppmv 65 

ppmv 28 
ppmv 45 

% 9.8 

ppmv 8.51 
ppmv 22.7 

ppmv 12.3 
ppmv 32.9 

NOx 
N o x a 3 8  0 2  

co 
C 0 @ 3 % 0 2  

OXYGEN 

c n 4  
CH4@3% 02r 

TGNMO 
TGNMO @ 31602. 

NH3 
NH3@3%02'* 

39 
63 

M 
48 

9.87 

5.92 
15.4 

11.3 
29.3 

ppmv 24 
ppmv 38 

ppmv 35 
ppmv 56 

% 9.73 

ppmv 8.84 
ppmv 22.0 

ppmv 11.0 
ppmv 27.3 

ppmv 9 
ppmv IS 

40 
64 

29 
47 

9.84 

7 . u  
19.0 

11.8 
31.1 

UREA ON - 41 NMW 
( t d  flow = 0.44 GPM) 

PARAMETER I U N I q  TEST #I I TEST #L IAVERAGI 

25 
40 

35 
55 

9.5 

7.8 
20.2 

10.7 
27.8 

8.7 
17.6 - 

25 
39 

35 
55 

9.62 

8.32 
21.1 

10.9 
27.6 

8.9 
17.8 

*Calculations based on 02 analysia from sample bags. 
*'Cdculations based on 02 readings d NH3 sampling location. 

Sierra 92364-100 11 



SECTION 3.0 

SCE REDONDO BEACH W I T S  5 AND 6 

SITE DESCRIPTION AND TEST METHODS 

3.1 BOILER DESCRIPTION 

SCE Redondo Beach Units 5 and 6 are gas or oil-fired steam- 
electric units with a nameplate rating of 175MW. They have a 
steam capacity of 1,140,000 LB/HR at design conditions of 1990 
PSIG, 1000 OF superheat, and 1000 OF reheat steam temperature. 

The furnaces are fired with 16 combination gas/oil B&W burners 
arranged in a four-by-four matrix on the front wall. Gas is in- 
troduced radially inward through a single ring located adjacent 
to each burner throat. Oil is injected through a mechanically 
atomized gun positioned in the center of each burner. During gas 
fuel operation, the oil guns are retracted to the back of the 
windbox. Combustion air enters each burner through adjustable 
vane-type air registers. The register vanes are slightly curved 
to impart swirl to the air; swirl can be increased by throttling 
the registers. The draft system comprises forced and induced 
draft fans and the furnace is operated with slightly negative 
pressure. 

The boilers are equipped with flue gas recirculation (FGR) to the 
furnace hopper which is intended for steam temperature control. 
The flue gas is extracted from the boiler exhaust upstream of 
both air preheaters. The flue gas is introduced into the furnace 
through slots between the waterwall tubes located in the rear 
wall immediately above the hopper. Spray attemperation for the 
superheaters and reheaters are also provided for steam tempera- 
ture control. 

e 

3.2 SAMPLING LOCATION8 

Figure 3.1 illustrates the Air Preheater (APH) Inlet sampling 
locations. Gaseous emissions of NO co and O2 were sampled at 
the APH Inlet. At 'this location &ere are two flue gas ducts 
each with 3 sampling ports. Two probes were installed in each 
port for a total of 12 sampling probes. Each probe in the sam- 
pling analysis was connected by a sample line to a manifold in 
the Sierra Test Trailer where they were composited into a single 
line, which was connected to the continuous electronic analyzers. 

Sierra 92364-100 12 



FIGURE 3.1 

BCE REDONDO # 5 a d  # 6 AIR PRBHBATEII 1-T 
BAXPLE PROBE ARRANQEHEHT 
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L L -  

h 2 f + I I- - 
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- 
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Ammonia and ROG were sampled from the flue gas duct just prior to 
the stack through a single port (Figure 3.2). A 3 point traverse 
of the duct was performed to obtain a representative sample. ' 

3.3 CONTINUOUB EMISSION MONITORING: NOx# COP 0 2  - BCAQMD 
METHOD 100.1 

Gaseous emissions of NO , CO, and O2 were measured continuously 
over two 30 minute test periods using a sampling manifold and 
electronic instrumentation following CARB Method 100 and SCAQMD 
Method 100.1 procedures. A description of the continuous 
analyzers used in the Sierra Test Trailer are presented in Table 
3.1. Figure 3.3 is a schematic of the sampling manifold and con- 
tinuous monitoring system. 

Flue gas was extracted from a twelve point array of probes lo- 
cated on APH Inlet ducts as shown in Figure 3.1. Lines from each 
of the individual sample probes were manifolded together in the 
Sierra Test Trailer. The flow from each line is controlled by a 
series of valves and rotameters to ensure a composite sample is 
taken. The composited gas sample was drawn by a Teflon-lined 
diaphragm pump through a Hankison 2 pass dryer/condenser system. 
The clean, dry sample gas (-35 OF) was then transported to the 
continuous analyzer system through an unheated 3/8" Teflon line 
and a Finite Filter (S-E series, grade 2, 99.9999%, 0.1 micron). 
A series of flowmeters, valves, and regulators maintain constant 
flow and pressure through the system. 

Point by point leak-checks were performed at the beginning and 
end of the test program on the entire gaseous sampling system by 
disconnecting the sample line from each probe and plugging the 
end of the line. A leak-check was successful only if pressure at 
the analyzer system and flow through the rotameters to the in- 
dividual analyzers all drop to zero. 

Initial analyzer calibrations were performed at the start of the 
test period by introducing zero and span gases to each analyzer 
and making the necessary adjustments. A calibration check was 
also completed at the end of the test and adjustments (if neces- 
sary) to the analyzers were made in preparation for another test. 

Calibrations of the continuous analyzers were performed using EPA 
Protocol 1 calibration gases (21 percent) for criteria pollutant 
analysis (i.e. ,, NOX and CO) and certified calibration gases (+I 
percent) for fixed gas analysis (i.e., 02). All pertinent data 
(date, time, test locations, analyzer range, calibration gas 
value) was recorded on both the field data sheets and continuous 
Western Graphtec 3665 strip charts in the field. 

Sierra 92364-100 14 
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L€6T TWO Y C l R S  Ahz) MADE AVAILABLE TO DISTRICT PERSOS>r'EL UPOS 
REOLIEST. . 

THIS PER\IIT TO COYSlXUCT R-216184 SUPERSEDES PERIIITTO COSSTRUCT21648-1 

0 ISSUED NOVEMBER 27,1990. 

Please naufy D. W. STROUD a[ 813/j72-632 whcn c o ~ ~ r u c t i o c  of cquipmcct is complete. 

Thir Aurhoriry to Cowrrua is bared on be plw, spccirdons, and data subcittcd as it pertains to tk: release 
of ir contanhyr[s a c d  coctrol mcuwcr or reduce air contaminmu. KO approval or opinion cocccrning 
sdcry and other factors in d e s i p ,  ccwvuction or operation of be equipmeat u eqreued or implied 



9. THE now RATE OF THE UEWWATER SOLLITIOK SHALL BE REGULATED 
ACCORDISG TO THE LOAD OF THE BOILER V U  A FULLY hlODULATED AUTO.\LATIC 
CONTROL SYSTEhl. 

11. OSCE THE ISSTALLhTION AXD TESTWG OF THE URU LVJECTIOS SYSTEM HAS 
BEEN COMPLETED, SOUTHERN WIFOR,\;IA EDISON (SCE) SHALL SUBMIT TO THE 
DISTRICT BY JAh'UAR'I' 17, 15'5'2, A FIYAL REPORT COSSISTISG OF TXE FOLLOIVISG 
L\TOR.\UTIOS: 

A) A DESCRDTOS OF HOW THE UREA SOLbTOS R O W  IS COhTTROLLED AYD 
REGUL4TED FOR VhRIOUS BOILER LOGS.  

A OUA\TITATIVE AVALYSIS OF THE EFFECT OF UREA ISJECTION OS THE 
EM.lSSIOSS OF CO, NO, "3, ROG, AND PARTICUUT'ES A T  VARIOUS BOILER 
LO.&DS AhD U R W  LVJECnON COSDITIOSS. 

B) 

c) A QUA~TITATIL'E ANALYSIS OF NO, A\P co E~CISIOM ILHILE FIRIXG 
I NATURAL GAS Ah" N U N G  FUEL 0 4  IF AVAILABLE, AFTER THE 1 

IXSTALLATION OF THE UREA LVJECnON SYSTEM. SUCH AU AVhlYSIS SKU1 
COhTAh' DATA ARRAA'GED N THE FOLLO\'+TXG FOXMAT: 

4 
e ~~ ~ - 

~ = 

SO, BUSSION DATA. IS PP51, OVER A OSE HOLR BASIS A\'3 DRY, 
CORRECTED TO 3 PERCEhT OXYGEN. FOR AYY SEL'ES (7) DAYS OF 

FOUR (?a) HOUR PERIOD. THE AVERAGE UTILITY BOILER LOAD 
SHALL ACCOMPAhY EACH KO, DATA POIST. THE DATA SHALL BE 
SUBWlTED N TABLZAR FORM COhT.ql>-ED O S  A 3T FLOPPY DISC 
TH+T 15 FORSUITED FOR Lon's 13. 

OPERhTIO?l. EACH DAY OF OPERATlON S K U  BE FOR A n L Y \ T Y -  

b) FOR COMPARING CO E,MISSIO;h;S, SOURCE TESTS S W L  BE 

A F E R  THE htODlFlCATION. THE SOURCE TEM PROTOCOL S W L  B E  
SUBMITTED FOR DISTRICT APPROVAL BEFORE h M C H  1,1991 

CONDUCTED TO ESTABLISH A mwswAnvE co E\IISSION LEVEL 

12. TO C0.MPLY HITI! TIiE P!QL'!XEY!\X OF IUS 0, ( A D O ~ C L  AVGLST 4,1YS9), SCE 

L O W T  L!fISSlOY UTES POSSIBLE HAVE BEES AND WILL BE ACHEVED DL'RLYG 
DAYS OF S W A G E D  011 B U R " G  AhD GAS CLXTAlLhfEhT: 

A) 

SHALL PROVIDE THE FOUOWSG nvo PLA";~ TO DE~~OXSTRATE THAT THE 

BEFORE FEBRUARY 15,1991. A P W  TO SHOW C O Y P U V C E  W H  1Uj e) FOR 
THE UIXITY BOILER BEFORE THE U n l M l l O N  OF UREA LiJECTION 
SYSTEM. 

M . W Y  (90) DAYS AFIER THE IXSTALLATlOh' OF THE UREA ISJECTION 
SYSTEM BUT NO LATER THAN AUGUST 16, 1991, A P L W  TO SHOW 
C O M P U W C E  WITH 1US (g) BY UTILIUXG UREA ISJECTION AS SPECIFIED BY 
THIS PERMIT. 

0 B) 



PERIVIIT T b  CONSTRUCT 
9153 F L M  O R I V i .  EL MO!ITE. CXLIfORNIA 91?31 
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PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91731 - 

0 

, &anred as dDccember 24,1990 

L q d  Owner ID 014032 
or Operator: SOUTHERN U F O R ! ! 4  EDISON COXPAW 

POST OmCE BOX EM) 
22% \ V A L . W  GROi'E AV€..UE 
ROSEM€%D, C U F O R h U  9ino 
ATTX: PETER R. WELSDlG 

C.) LOOP3; 
a.) NOZZLES A AND F L o a m  AT ELEVATION 0): APPROMMATELY 

0 122'-0'. 

b.) K Z Z L E S  B, C, D, AND E LOUTED AT AN ELEVATION OF 
APPROXIMATELY nyg. 



- ~~~ 
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S O U l H  C D A S I  A I R  Qb*Llll I IAflAGLILWr O l A i f l l L I  

PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91731 

This Permit to Construct shall ~crve Y a temporary Permit to Operate provided h e  Executive Officer is given 
prior notice of such intent [O operate. 

This Permit to Construct will become invalid if the Permit to Operate is denied or if this application is 
weelled. THIS P E W  TO CONSTRUCT SHALL EXPIRE ONE Y U R  FROM THE DATE OF 
ISSUANCE d c s s  an onemion ir gantcd by h e  Exccutivc Officer. 

Principal Office Assistant 

a 



PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91731 

d. IF A BREAKDOWN OCCURS ON NON-LANCE RELATED EQUIPME~T 
WHICH AFFECTS NORMAI, OPERATISG COYDDmON, Oh€ h!CE 
CYCLE MAY BE OMITTED, DEPEh’DINC Oy THE NATURE OF THE 
BRElAKDOWN CONDlTION. 

B) FUEL OLADDIllV€ SYSTEM 

a. IF THE FUEL OIL ADDITIVE SYSTEM F- TO MAINTAIN THE 
SPECIFIED FEED U T E  RANGE, REPAIRS SHAJL BE M4DE AS 
LYPEDITIOUSLY AS P o s s m L E  ISCLUDLUG SCHEDULLYG WORK ON 
WEEKEKS Alvn HOLIDAYS. 

b. IF REPAIRS ARE NOT CO.MPLFTED W H I N  4 HOURS, THE A m C T E D  
UNIT WILL BE SWITCHED TO NATURAL GAS FUEL PROVIDED IT IS 
AVAIIABLE. 

20. RECORDS SHALL BE hMhTAPED TO PROVE COMPLIANCE WTH THE ABOVE 
LISTED COlrDITlOKS JN A FORMAT APPROVED LV WRITISG BY THE DIRECTOR OF 
-EhTORCEMENT OF THE DISTRICT. THE RECORDS SHALL BE KEPT ON FILE FOR AT 
LEAST T”0 YEARS Am MADE AVAILABLE TO DISTRICT PERSOh%‘F,L UP0.U 
R E Q W T .  

~ THIS PERMIT TO COlvSTURCT R-236483 SUPERSEDES PERMIT TO COSSTVRCT 236483 
~ 

ISSCTED NOVEMBER 27,1990. 

Approval or denial of a application for permit to operate the above equipment uill be made ahcr an 
inspection 10 determine if the equipment has been constructed in aceordmcc uith the approved plans jnd 

--=-specificatioos and if be equipmTnr can ~ ~ ~ e r a t e d ~ ~ ~ c o m p ~ ~ c e ~ ~ ~  l l l ~ R & r  of the South Cozt AI Quality 
Management District. 

; 
~~ 

~ 

Plcasc notify D. W. STROUD at 838/572-5232 when conswuction of equipment u complele. 

Thir, Authoriv 10 Consmct is based on the plans, specifications, and data submitted as it  pertains to t h e  release 
Of air con t~min~ l t s  and control measures or reduce air contaminants. SO approval or opinion concerning 
safety and other facrorr in design, construction or operation of the tquipment is expressed or implied. 

0 R lGl NAL 
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PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91731 

11. I N D U C T F A U O U T M O N I T O R ~  

A) THE 1983 DISTRICT-APPROVED SHALL BE USED TO COLLECT SAMPLES 
EVERY 24 HOURS BEGINNING FROM ALL START-UPS. IF THREE 24 HOUR IFM 
SAMPLES TAKEN AFITR NATURAL GAS FIRMG SHOW NO ABNORhLAL 
COLLECTIONS, THE SAMPLES CAN BE TAKEN ONCE A WEEK 

B) TH€ LM S.%VPLES SHALL BE Ah'.4LYZED FOR ACIDIT(, WEIGHT. AVD 
VOLUME THE RESULTS OF THE Ah'ALYSIS SHALL BE USED TO DETERMIPI75 
THE NECESSARY OPERATIONAL CHANGE5 TO W\WJZE THE FALLOUT, 
SUCH OPERATIONAL CHANGES INCLUDE BUT ARE NOT LIMITED TO. THE 
LUCREASWG OF FUEL o a  mmrm 'INJECTION RATE ASD ~k<cn.C 
FREQUENCY. 

C) THE RESULTS OF IFM SAMPLE ANALYSIS SHALL BE KEPT AT LEAST FOR 2 
YEARS AND THE RESIDUAL SAMPLES FOR 3 MONTHS AND MADE AVAILABLE 
UPON REQUEST OF THE DISTRICT. 

BOILER LANUKG (SOOT BLOWLNG) 

A) BOILER AND AIR PREHEATER LANCLVG SHALL BE CONDUCTED ONCE PER a 
HOUR s m  PROVIDED THE u m  Is OPERATmG Mow 50 mv WHILE 
BURNIKG FUEL-OIL Ah'D WILL COMMEXCE AS SOON AS OIL FIRISG H4S 
STABILIZED. 

B) DURING PERIODS OF NATURAL GAS rCTL BURhWG. BOILER AhD AIR 
PREHEATER IANCES SHOULD BE EXERCISED OSCE DAILY. 

A) W C E  Ah'D k Y C E  SYSTEM 

a. IF Iw I h D M D U A L  LANCE FAILS TO OPERATE AM3 THE Uh7T IS 
BURhTNG FUEL OIL, REPAIRS S W  BE W E  AS EXPEDlnOUSLY AS 
POSSIBLE, IF A LANCE SYSTEM FAILS TO OPEFATE AND THE U N T  IS 
BURhWG R l E L  OIL, REPAIRS WlLL BE MADE AS EXPEDITIOUSLY AS 
POSSIBLE, INCLUDING SCHEDUUUG WORK ON WEWhDS OR 
HOLIDAYS. 

I I  A A A L  -.blj ~ A ~ A G J U I A  rmq N V U  n u r u n a  ME I * V I  bv.uru=ifu LY 

THREE DAYS, THE AFFECTED Ubl'r S H A U  BE SWTTCHED TO GAS N E L  
PROVIDED IT IS AVAILABLE. 

A LANCE SYSTEM FAJLURE IS DEEMED TO OCCUR W"HU MORE THAN 
OhT THIRD OF THE INDIVIDUAL IANCES ARE INOPERABLE. 

IC rtn? , . ,,,-- ,-.,-"-.-.I _." c . .- -r-. .-a . -- ...e* ne.,-. ---- ... c 
Y. 

L 

ORIGINAL 



PERMIT TO CONSTRUCT 
Page 4 

9150 rLAIR DRIVE. EL M O W .  CALIFORNIA 91731 

E) hlhETY (90) DAYS AFTER “E INSTAUATION OF THE UR€4 ISJECTION 
SYSTEM BUT NO LATER THAN AUGUST 16, IWl, A PLAS TO SHOW 
COMPLYLUCE WTH IUS (8) BY UTILIZING UREA INJECTION AS SPECIFIED BY 
THIS PERMIT. 

U. AIR PREHEATER ELEMENTS 

AIR PREHEATER BASKETS SHALL BE 409 STAIhIESS STEEL OR OTHER EQUn’ALEhT 
MATERIAL APPROVED BY THE SCAQMD D I R E m O R  OF EKGIhZ\ZERIh’G. 

14. OFF-LWE CLEANISG 

A F E R  M C H  SHUT DOWN IN “HICH THE FURNACE TE;MPERATURE IS REDUCED TO 
AWIEhT COXDITIO.V, THE BOILER SHALL BE I N S P E C E D  FOR C L ~ \ l l h z S S  A\D ITS 
CONDITION DOCUhEhTED. BASED ON THE XKSPECTION Ah’ THE LU DUCT 
MONITORING (FM) JhTOFUdATION, THE BOILER, THE NR PREHEATER, STACK 

A,\?’ DEPOSITS THAT COULD CAUSE A FALLOUT 1NCIDE.V. A FOLLOW UP 
PSPECTXOS WILL BE MADE Ah” DOCUMEhTED TO VERIFY THE CL€WLIX.SS IF 
THE BOILER HAS NOT BEEN PLACED INTO SERVICE WITHLV SE\“EY (7) DAYS, A 
RELh’SPEt710N WILL BE MADE, A M I  IF NECESSARY A R E C U S L V G  WILL B 
PERFORMED. = ~ ~ ~ ~ 

WILL BE CLEAYED IN AN APPROPRLATE MANNER PRIOR TO START-UP TO REMOVE 

0 
~ ~ 

U. STACK WASHING 

A) THE BOILER STACK SHALL HAVE A P E R W m  STACT; WASHD’G SYSTE!!f 
MhTAJhTD IN OPERABLE CONDITION. 

M C H  TIME THE BOILER IS SHUTDOWN FOR 4S HOURS OR MORE AFlER 

- ~ 
~ - ~ - 

BI 
E X l E h P E D  OIL-FIRISG, (20 DAYS), THE STACK SHALL BE WASHED PRIOR TO 
START-UP. 

16. FUEL OIL ADDITIVES 

A) AS SOON AS OIL FIRING HAS STABILIZED, DISTRICT-APPROVED ADDITIVES 

HOUR \WESEVER NU, OIL IS BURNED. 
SHALL BE IKJECTED AT A RATE OF z GALLONS PER HOUR -i 05 GALLOSS PER 

P1 E”!s$\*.! ?.LA.Y CU-Au\‘C-E .-!EL as:E*vz T,TZ; A’.= ~ ~ ~ R ~ ~ C ~ . ~ ; ~ < ~  - I  
FEED RATES SUBJECf TO APPROVAL OF THE DISTRICT’S DIRECTOR OF 
ENGL-ERING. 

THE ADDITIVE SYSTEM WILL BE CHECKED FOR FLOW OSCE PER SHIFT A D  
THE TAlrx DROP LEVELS WILL BE RECORDED DAILY. 

C) 



PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91731 

9,  THE OPERATOR OF THIS UTILITY BOILER SHALL MNhTAIN RECORDS OF THE 
CONCE.WTION OF VREA w THE UREA/WATER S O L ~ O X  FOR THE VARIOUS 
BOILER LOADS. 

10. THE FLOW RATE OF THE UREA/WATER S0LUTIO.Y SHALL BE REGULATED 
ACCORDLh’G TO THE LOAD OF THE BOILER VIA A FLZLY MODLUTED AUTOI4ATIC 
COhTROL SYSTEM. 

ONCE THE IE;STALUTION AN3 TESTLrJG OF T H E  U R U  B’JECTlON SYSTEM H A S  
BEEN COMPLETED, SOUTHERN CALIFORNIA EDISON (SCE) S H U L  SUBMIT TO THE 
DISTRICT BY JAhTJARY 17,1992, A F‘INAL REPORT COSSISTEG OF THE FOLLOtbTNG 

11. 

rmomfinoN: 

A) A DESCRIPTION OF HOW THE URFA SOLUTIOX R O W  IS CONTROLLED Ah” 
REGULATED FOR VARIOUS BOILER LOADS. 

A CJUAVITATIVE ASALYSIS OF THE EFFECT OF UREA EJECTION OX THE 
EMISSIONS OF CO, NOx, N”3, ROG, AND PARTICULATES AT VARIOUS BOILER 

B) 

LOADS AXD LRM INJECTION commoNs. 
C)  A 0UAh”TATIVE ANALYSIS OF NOx AhD CO EMSSIOSS WHILE R R I S C  

NATURAL GAS AND RRIXG FUEL OIL, IF A V a e L E ,  A T E R  THE 
ISSTALLATION OF THE UREA INJECTION SYSTEM. SCCH AU AYALYSIS SHALL- 
COhTAIN DATA W G E D  IN THE FOLLO\VIh’G FORMAT 

a) KO, EWSSION DATA, IN PPM, OVER A O m  HOUR BSrSIS AVD DRY, 
CORRECTED TO 3 PERCENT OXYGEN, FOR k.3’ SEVEN (7) DAYS OF 

T x A % R A G E  UTILITY BOILER LOAD 

SUBMITTED LV TABULAR FORM COmAISED ON A 3.Y FLOPPY DISC 
THAT IS FOIUIATED FOR LOTUS 123. 

~- OPERATION. 

SHALL ACCOMPAW EACH NOx DATA POIrV. 

EACH DAY OF OPERATIOS S W L  BE FOR A TWEhc. 

THE DATA SHAU. BE 
---FOUR (24) HOUR PERIOD. 

b) FOR COMPARING CO EMISSIONS. SOURCE TESTS SHALL BE 

A F E R  THE MODIFICATION. THE SOURCE TEST PROTOCOL SHALL BE 
SUBMITED FOR DISTRICT APPROVAL BEFORE MARCH 1,1991. 

CONDUCTED ro ESTABLISH A REPRESESTATIVE co MISSION LEVEL 

12. TO C0.MPLY WITH THE REQUIREMEhTS OF 1135 (E), (ADOPTED AUGUST 4, 1939), SCE 
SHALL FRc-lViT?ii TEE ~ ~ ~ ~ ~ W @ C .  PLAJ!S fc EE>,fc;Jsz&FL T:L:T 
L o w E s r  EMISSION RATES POSSIBLE HAVE BEEN rn WILL BE ACHIEVED DURING 
DAYS OF MANAGED OLL BURNIXG AND GAS CURTATLMEhT 

A) BEFORE FEBRUARY l5,1591, A PIAN TO SHOW C O M P W C E  WITH 1135 (g) FOR 
THE UTILITY BOILER BEFORE T H E  UTILIZATION OF U R W  INJECTION 
SYSTEM. 

0 RIG I NAL - 



PERMIT TO CONSTRUCT 
Page 2 

9150 FLAIR DRIVE. EL MONTE. CALIFORNIA 91?31 

i 

0 
Conditions 

1. OPER4TION OF THIS EOUIP.MEhT SHALL BE COhDUCTED 1.U COMF'LLAVCE WITH ALL 
DATA, DRAWISGS, AhD SPECIFICATIONS SUBMITTED WITH THE APPLICATIOS FOR 
REDONDO BEACH UhlT 5 UXLESS OTHERWISE NOTED BELOW. 

2. THIS EQUIPhfEh7 SHALL BE PROPERLY MAIhTAIAED AhD KEPT LU GOOD 
OPEFATIYG CO3DITlOS AT ALL TIMES. 

3. THI: MA..MUM CO~CENTRATIOh' OF OXJDES OF h7TROGES (YOJ E*MISSIOSS, AS 
CUCULATED AS S02, AT THE EXHAL'ST STACK, AVERAGED OVER OhX HOUR, 
SHALL KOT EXCEED ?XI PPM WHEN FIRING NATURAL GAS AVD 310 PPM WHLV 
RRISC FUEL OIL. DRY AhD CORRECTED TO 3% OXYGEN (02). 

THESE KOx LIMITS ARE VALID THROUGH THE EhTIRE PERMIT TO COSSTRUCT 
PIUSE. SUBSEQUENT COXCENTRATION NO, LLMITS \ 4 U  BE DETEJUWED AT THE 
P E R M n  TO O P E U T &  PHASE. 

THE SLAXI.MUS1 C O X C E h 7 R 4 n O N  OF CARBON MOSOXIDE (CO) EMISSIOSS, AT THE 

FIRING NATURAL GAS A.W 500 PPM WHEN FIRISG FUEL OIL, DRY Ahm C O M E  z a  EXHAUST STACK, AVERAGED OVER ONE HOUR. SHALL FOT EXCEED 500 PPM 

TO 3% OXYGEN (09. 
THESE CO LIMITS ARE VALID THROUGH THE E . . R E  PERMIT TO COKSTRUCT 
PHASE. SUBSEQUENTLY COKCE.XTR4TION CO LIMITS WILL BE DETERMLSED AT THE 
P€RMIT TO OPERATE PK4SE. 

4. 

5.  THE I b k U M U b l  CONCE!!TRATIOF OF AMMONIA PM3) S L P  DLiRING CREA 
IKJEh'lON. AT THE EXHAUST STACK, SHALL KOT EXCEED 20 PPM FOR BOTH 
NATURAL GAS AhD FUEL OIL FIRNG. CORRECTED TO 3% DRY 0XYGE.U (09 AhD 
AVERAGED O M R  OSE HOUR. 

THESE SX3 LIMITS ARE VALID THROUGH THE ENTIRE PER.MIT TO cO.USTRUCT 
PHASE. SUBSEOUENT CONCEIVIRATION CO LIMUS WILL BE D€TER.MISTD AT THE 
PER!blIT TO OPERATE PHASE. 

THE CO!4CEb7RATION OF UREA LY THE UREAPVATER SOLUTION IYJECTED 1x0 
THIS UTILITY BOILER SHALL COhTAIN NO MORE THAN FlFrY (SO) P E R C E m  ERE4 ~ . ~ .  . , . ~ - ~ ~ ~ ~ ,  

THE UREAfiVATER SOLUTION RAT€ OF INJE(JII0N IhTO THIS BOILER SHALL NOT 
EXC€ED THIRTY (3) GALLONS PER MlhVTE (GPM) FOR EACH II'JJ'ECTION SoZzLE. 

THE OPERr\TOR OF THIS UTILITY BOILER SHALL Ih3TALL FLOW METERS TCUT 

6. 

I. 

a. 
0 MUSURE THE U R E A ~ A T E R  s o L u n o x  FLOW RATE IN GALMXS PER MINUTE. 

ORIGINAL 
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PERMIT TO CONSTRUCT 
9150 FLAIR DRIVE. EL MONTE, CALIFORNIA 91731 

Legal Owner 
or Opentor: 

Granted as of December 24,1590 

ID 014012 
SOUTHERN G U l F O R N A  EDISON COMPANY 
POST OFFICE BOX 8W 
2244 WALNUT GROVE AVENUE 
R O S E M W ,  CALIFORNIA 91770 
ATTN PETER R. WELSZNG 

R&&EcDd 
Equipment Location: 1100 HARBOR DRIVE, -BEACH, CALIFOR\?;\ 

The equipmcnt described below and as shown on the approvcd plans and speckit ions are subj:ct to the 
special condition, or conditions listed. 

Equipment Description 

0 
gawe NJ 

ALTERATION TO AN EXISTIKG UTILTTY-PERMIT NO. ~ 1 7 7 4 7 ,  BY THE ADDITIOX 
OF AN UREA NJECnON SYSTEM CONSIST" O F  ~ 

~~ 

4) A THREE LEVEL UREA/\VATER/AIR NOZZLE SYSTEM COh'SISTTXG OF: 

A.) LOOPl; 
NOZZLES A .4hll B LOCATED AT AN ELEVATJON OF APPROXI.UATELY 79-0'. 

B.) LOOP2; 
NOZZLES A, B. C, A.W D LOCATED AT AN ELEVATION OF APPROUWTELY 
lU'-O-. 

C.) L O O P 3  
a.) NOZZLES A AND F LOCATED AT AN ELEVATION OF APPROXIMATELY 

1Z-0.. 

b.) NOZZLES B, C, D, AND E LOCATED AT AN ELEVATION OF 
APPROXIMATELY 126'-0'. 

OR IG I NAL 



SECTION 4.0 

QUALITY ABSURANCE/QUALITY CONTROL 

4.1 EQUIPMENT CALIBRATIONS AND CAFtB CERTIFICATION 

All equipment used is in calibration prior to testing. The span 
gases used are certified. Criteria gases are EPA Protocol 1. 
Non-criteria gases are NBS traceable to +1%. Sierra is State 
Certified by the California Air Resources Board to perform emis- 
sion source testing as an independent source tester. Sierra's 
CARB Certification is located in Appendix A.2. 

4.2 QUALITY ASSURANCE MEASURES 

Sierra has a rigorous on-going QA program to ensure that high 
quality data is obtained and to ensure full documentation of test 
details. Sierra participates in EPA audits for Methods 3 ,  5 ,  
and 6. Our results are statistically compared to all other par- 
ticipants to determine if the results are satisfactory. Unsatis- 
factory performance for EPA's audit samples is immediately ad- 
dressed to determine the cause for unsatisfactory results - 
(outliers). 

Sierra--follows the ~~ QA/QC.- protocols==found in "Air Monitoring ~~ 

Quality Assurance Vol. VI: Standard Operating Procedures for 
stationary Source Emission Monitoring and Testing" CARB, January 
1979, and the Quality Assurance Guidelines as published in 
"Quality Assurance Handbooks for Air Pollution Measurement 
Systems," Volume 111, US EPA-600/4-77-0276. Detailed QA/QC in- 
formation is presented in Appendix A.3. ~ -~ ~~- 

Sierra 92364-100 20 



FIGURE 5 . 6  

~- 

SCAQMD METHOD 25.2 
LUNG BAMPLER 

- 

/ LINE 

VACUUM 

ADAPTOR 

PUMP FLOW 
METER SAMPLE 2 

BAG 

SIERRA ENVIRONMENTAL ENGINEERING, INC 

3505 Cadillac Avenue. K-1 - Costa Mesa. California 92626 

SCAQMD 25.2 4 

0 

0 

Sierra 92364-100 19 



Emission data was collected by recording averages from the strip 
chart recordings on to the field data sheets. Data collected 
over the actual test period was averaged and recorded. Data was 
reported in the as-found stack condition, on a dry basis and on a 
corrected to 3.0% O2 dilution basis. 

3.4 AMMONIA (NH3) - SCAQMD/EPA DRAFT METHOD 
Ammonia sampling was performed using SCAQMD/EPA Draft Method. 
Flue gas was drawn through a set of four impingers. The first 
two impingers each contained 100 ml of 0.1N Hydrochloric Acid to 
absorb the ammonia from the sample gas. The third impinger was 
dry and the fourth contained a desiccant. After sampling, the 
contents of the first three impingers were recovered and the 
samples were analyzed using Nessler Colorimetry Spectrophotometry 
with ultraviolet (W) detection. 

3.5 REACTIVE ORGANIC GAS (ROG) - SCAQMD 25.2 
ROG samples were collected in twelve liter Tedlar bags using a 
probe connected to a "lung" type sampler as illustrated in 
Figure 3.4. The lung sampling system consisted of a rigid 
evacuation container and a Nutech Model 218 pump. New Tedlar 
bags were inerted with GC grade Nitrogen and leak checked prior 
to sampling. 

The nitrogenA-in-erted bags were evacuated with the Nutech--ZT8  pump 
just prior to sampling, and then attached to the inlet of the 
lung sampler ~ system. A s  the l~ung sampler container was 
evacuated, the empty Tedlar bags were filled with sample gas. 
Duplicate ROG samples were collected over a sampling time of 30 

After sampling, the twelve liter bags were sealed and enclosed in 
an opaque bag to prevent sunlight from initiating photo sensitive 
reactions with the captured species within the bag. The bags 
were immediately transferred to the analytical lab for analysis. 
ROG compounds were measured by Flame Ionization Detection/Total 
Combustion Analysis (FID/TCA) . A field blank sample was also 
analyzed. 

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

~~ 
~~ ~~ ~~ ~  minutes_.;^_=___^_^^^ ~ ~~~ ~ ~-~ ~ ~~ ~ 

Sierra 92364-100 18 



SAMPLING W I P O L D  AND CONTINUOUB EMISSIONS 
MONITORING SYSTEM - I .  

Sierra 92364-100 17 



TABLE 3.1 

SIERRA TEST TRAILER SPECIFICATIONS 
OF MONITORING ANALYZERS 

NOX CHEMILUMINESCENT ANALYZER -- THERM0 ELECTRON MODEL lOAR 
Response Time (0-90%) 1.5 sec -- NO mode 
Zero Drift Negligible after 1/2 hour warmup 
Linearity - +1% of full scale 
Accuracy Derived from the NO or NO2 calibration 

Converter Stainless steel or molychrome (avail.) 
Remote converter Available for EPA Method 20 tests 

1.7 sec -- NOx mode 

gas, +1% of full scale 

Ranges 0-2.5, 10, 25, 100, 250, 1000, 2500, 
10,000 ppmv 

O2 ANALYZER, ELECTROCHEMICAL TYPE -- TELEDYNE MODEL 326- 
Response Time (0-90%) 60 seconds 
Accuracy - +1% of scale at constant temperatures: 

- +1% of scale of 25% of reading, which- 
ever is greater, over the operating 
temDerature rancte 

Ranges 
~~ 

CO INFRARED ANALYZER -- HORIBA MODEL PIR 2000  
Response time (0-90%) 1.2 seconds 
Zero Drift - +1% / 24 hr full scale 
Span Drift - +1% / 24 hr full scale 

1% 
Repeatability - +0.5% of full scale 
Ranges 0-500, 0-1500, 0-2500 ppmv 

Linearity ~ 

STRIP CHARGE RECORDERS ( 2 )  - (3 PEN) -- GRAPHTEC MODEL 3665 
Pen Response 20 inches/second 
Span -- full scale 1 mV through 10 V 
Zero Set Electronically adjustable full scale 

with 1 full scale of zero suppres- 
sion. Total limit or error of +0.5% 

SCOTSMAN TRAILER -- CONTROLLED ENVIRONMENT FOR INSTRUMENTATION 
Fully Insulated 
Air conditioned and heated 
8-ft X 16-ft X 11-ft 

Sierra 92364-100 

FIGURE 3.3 

16 



FIGURE 3.2 

REDOHDO # 5 AND I 6  
wl3  M1D ROQ BAIIPLE LOCATION 

REDONDO 5&6 
NH3 & ROG SAMPLE LOCATION 

,- SAMPLE POINT 1 

1c 
STACK 

Sierra ,92364-100 

FLUE GAS 
FROM BOILER 

~~~~ 

SlERRA ENVIRONMENTAL ENGINEERING, INC. 
3505 Cadillac Avenue. K-1 - Costa Mesa Caldornia 926i8 

AIR PREHEATER INLET 

15 



CONTINUOUS EMISSIONS MEASUREMENTS 

start Stop 
!4hr 24hr 

1010 1020 
1020 1030 
1030 1040 

1100 1110 
1110 1120 
1120 1130 

1245 1255 
1255 1305 
1305 1315 

1333 1343 

1525 1535 
1535 1545 
1545 1555 

Client: SCE Redondo Page 1 of 1 
Date: 09-21-92 Test No: Aslisted 
Test Location: APH Inlet - Unit 6 Proiect No: 92364 

Sample 
Point 

Comp 
Comp 
Comp 

Comp 
Comp 
Comp 

Comp 
Comp 
Comp 

Comp 
Comp 
Comp 

Test Condition: 172 MW 
Ambient Temp: DB 

WB 
RHVo 

0 2  
010 

3.5 
3.4 
3.4 

3.3 
3.4 
3.3 

3.4 
3.3 
3.4 

7.7 

3.5 
3.6 
3.5 

7.9 

- 
Test 

# 

- 
1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

- 
:OMMI 

DI 
co2 
VO 

10.0 
9.9 
9.8 

10.0 
9.8 
9.9 

9.5 
9.0 
9.2 

- 

10.7 
10.4 
10.6 

- 

Uncorrected 
co 
PPm 

180 
190 
193 

240 
185 
205 

260 
260 
230 

- 

220 
180 
200 

- 

SO2 
PPm - 
- 
- 

- 
- 
- 

- 
- 
- 

- 

- 
- 
- 

- 

Fuel: Natural Gas 
72 Barometric Pressure: 30.21 in. Hg 
68 Operator: J. Adamiak 
82 Lotus File: CEM1 

1612 

Emission Measurement: 

16241 * 

- 
NOx 
ppm 
142.5 
140.0 
141.3 

135.0 
140.0 
137.5 

95.0 
92.5 
95.0 

- 

100.0 
102.5 
100.0 

- 

1) 
2) 

Test 1 & 2 - Without Urea Injection 
* 0 2  At Ammonia Sampling Port With Urea On -Three Points Traverse 

Srrected 
i t  3 o/; 

co 
ppm 

185 
194 
197 

244 
189 
208 

266 
264 
235 

- 

- 

226 
186 
206 

- 

)2 
NOx 
_. PPm 

- 

147 
143 
145 

137 
143 
140 

97 
94 
97 

- 

103 
106 
103 

- 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 
I 



Test Condition: 140 MW 
Ambient Temp: D 6  

WE 
RH% 

Start 
!4hr 

0910 
0920 
0930 

1000 
1010 
1020 

1115 
1119 
1127 

1142 
1152 
1202 

1308 
1318 
1328 

1414 
1418 
1422 

CONTINUOUS EMISSIONS MEASUREMENTS 

Stop Sample 
24hr Point 

0920 Comp 
0930 Comp 
0940 Comp 

1010 Comp 
1020 Comp 
1030 Comp 

1119 * 

1127 * 

1133 * 

1152 Comp 
1202 Comp 
1212 Comp 

1318 Comp 
1328 Comp 
1338 Comp 

1418 . *  

1422 I * .  

1426 * '  

Client: SCE Redondo Page 1 of 1 
Date: 09-22-92 Test No: As listed 
Test Location: APH Inlet - Unit 6 Proiect No: 92364 

Test 
# 

k I 

1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

I 

Fuel: Natural Gas 
72 Barometric Pressure: 
68 Operator: J. Adamiak 
82 Lotus File: CEM2 

Emission Measurement: 

- 
0 2  
% 
4.7 
4.7 
4.6 

4.8 
4.8 
4.8 

9.1 
8.7 
8.3 

4.8 
4.9 
4.8 

4.8 
4.9 
4.8 

9.0 
8.6 
8.2 

- 

Dr 
~ 

c02 
% 
9.3 
9.3 
4.6 

8.7 
8.6 

~ 

8.7 

- 
- 
- 

9.5 
9.6 
9.6 

8.6 
8.6 
8.6 

- 
- 
- 

Unto 
co 
ppm 

180 
180 
200 

180 
160 
175 

- 

- 
- 
- 

170 
175 
180 

160 
160 
160 

- 
- 
- 

__ 
NOx 

75.0 
72.5 
72.5 

74.0 
75.0 
74.0 

ppm 

- 
- 
- 

57.0 
57.0 
57.0 

57.0 
56.0 
56.0 

- 
- 
- 

- 

30.28 in. Hg 

Corrected 
At 3 ' 
co 

ppm 
19s 
19: 
22( 

2oc 
17E 
19: 

- 

- 
- 
- 

18s 
19E 
20c 

17E 
17s 
17E 

- 
- 
- 

12 
NOx 
ppm 

83 
80 
80 

82 
83 

__ 

a2 

- 
- 
- 

63 
64 
63 

63 
63 
62 

- 
- 
- 

COMMENTS: 
1) 
2) 

Test 1 8 2 -Without Urea Injection 
* 0 2  At Ammonia Sampling Port With Urea Of f -  Three Points Traverse 
* ' 0 2  At Ammonia Sampling Port With Urea On- Three Points Traverse 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



CONTINUOUS EMISSIONS MEASUREMENTS 

Start Stop 
!4hr 24hr 

0415 0425 
0425 0435 
0435 0445 

0505 0510 
0510 0515 

Client: SCE Redondo Page 1 of 1 
Date: 09-24-92 Test No: As listed 
Test Location: APH Inlet - Unit 6 Project No: 92364 

Sample 
Point 

Comp 
Comp 
Comp 

* 

a 

Test Condition: 41 MW 
Ambient TemD: DE 

0515 

0614 
0624 
0634 

0700 
0705 
0710 

0840 
0850 
0900 

0927 
0937 
0947 

WE 
R H 010 

0520! 

0624 Comp 
0634 Comp 
0644 Comp 

0705 * *  

0710 ' *  

0715 * *  
I 

08501 Comp 
09001 Comp 
0910 Comp 

0937 Comp 
0947 Comp 
0957 Comp 

__ 
Test 

# 

1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

Fuel: Natural Gas 
73 Barometric Pressure: 30.18 in. Hg 
67 Operator: J. Adamiak 
83 Lotus File: CEM3 

Emission Measurement: 

- 
0 2  
% 
9.8 
9.6 
9.8 

11.8 
12.0 
12.5 

9.5 
9.5 
9.5 

11.8 
12.0 
12.5 

9.8 
9.8 
9.8 

9.8 
9.8 

10.0 

- 

DI 
co2 
% 
5.6 
5.5 
5.6 

~ 

~ 

- 
- 
- 

6.3 
6.2 
6.2 

- 
- 
- 

5.7 
5.6 
5.6 

6.2 
6.2 
6.2 

__ 

unco 
co 
ppm 

35 
35 
35 

- 

- .  
- 
- 

35 
35 
35 

- 
- 
- 

28 
28 
28 

30 
30 
30 

- 
NOx 
ppm 
24.0 
23.0 
24.0 

- 
- 
- 

25.0 
25.0 
26.0 

- 
- 
- 

40.0 
41 .O 
40.0 

38.0 
38.0 
40.0 

- 

:orrected 
I t  3 9 
co 
ppm 

- 

56 
55 
56 

- 
- 
- 

55 
55 
55 

- 
- 
- 

45 
45 
45 

48 
48 
49 

COMMENTS: 
1) 
2) 

Test 3 8 4 - Without Urea Injection 
* 0 2  At Ammonia Sampling Port With Urea On -Three Points Traverse 
* * 0 2  At Ammonia Sampling Port With Urea Off - Three Points Traverse 

SIERRA ENVIRONMENTAL ENGINEERING, INC 

)2 
NOx 

39 
36 
39 

- 

ppm 

- 
- 
- 

39 
39 
41 

- 
- 
- 

65 
66 
65 

61 
61 
66 

- 



CONTINUOUS EMISSIONS MEASUREMENTS 

Client: SCE Redondo Page 1 Of 1 
Date: 10-01 -92 Test No: As listed 
Test Location: APH Inlet - Unit 5 Proiect No: 92364 

itart Stop 
4hr 24hr 

1044 1054 
1054 1104 
1104 1114 

1125 1130 
1130 1135 
1135 1140 

1238 1248 
1248 1258 
1258 1308 

1319 1323 
1323 1331 
1331 1335 

1450 1500 
1500 1510 
1510 1520 

1535 1545 
1545 1555 
1555 1605 

Test Condition: 167 MW 

WB 
RH% 

Ambient Temp: DB 

Sample 
Point 

Comp 
Comp 
Comp 

* 

* 

' 

Cornp 
Comp 
Comp 

* *  

*. 

*.* 

Comp 
Comp 
Comp 

Comp 
Comp 
Comp 

- 
Test 

# 

- 
1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

Fuel: Natural Gas 
74 Barometric Pressure: 30.25 in. Hg 
78 Operator: J. Adamiak 
82 Lotus File: CEM5 

Emission Measurement: 

- 
0 2  
% 
2.4 
2.3 
2.3 

7.6 
6.8 
6.5 

2.3 
2.4 
2.7 

8.1 
7.3 
6.9 

2.4 
2.3 
2.2 

2.1 
2.2 
2.2 

- 

DI 
c 0 2  
% 
9.9 
9.8 
9.9 

__ 

- 

- 
- 
- 

10.4 
10.1 
10.0 

- 
- 
- 

10.3 
10.4 
10.4 

10.7 
10.8 
10.7 

Unco 
co 
ppm 
300 
285 
300 

__ 

- 
- 
- 

255 
215 
120 

- 
- 
- 

210 
225 
210 

220 
220 
220 

- 
NOx 

108.0 
108.0 
105.0 

ppm 

- 
- 
- 

105.0 
108.0 
11 6.0 

- 
- 
- 

168.0 
163.0 
165.0 

165.0 
168.0 
168.0 

- 

2orrected 
4t 3 Oh 
co 

290 
274 
289 

- 

ppm 

- 
- 
- 

245 
208 
118 

- 
- 
- 

203 
21 7 
201 

209 
21 1 
21 1 

- 

COMMENTS: 
1) 
2) 

Test 3 8 4 -Without Urea Injection 
* 0 2  At Ammonia Sampling Port With Urea On -Three Points Traverse 
* "  0 2  At Ammonia Sampling Port With Urea Off - Three Points Traverse 

SIERRA ENVIRONMENTAL ENGINEERING, INC 

12 
NOx 
- 

ppm 
104 
104 
101 

- 
- 
- 

101 
104 
114 

- 
- 
- 

163 
157 
158 

157 
161 
161 

- 

0 



CONTINUOUS EMISSIONS MEASUREMENTS -0 

1006 
1016 
io26 

1052 
1056 
1100 

1135 
1145 
1155 

1217 
1220 
1225 

1415 
1425 
1435 

1508 
1518 
1528 

Client: SCE Redondo Page 1 of 1 
Date: 10-02-92 Test No: As listed 
Test Location: APH Inlet - Unit 5 Proiect No: 92364 

1016 Comp 
1026 Comp 
1036 Comp 

1056 * 
1100 * 

1104 * 

1145 Comp 
1155 Comp 
1205 Comp 

1220 * "  

1225 ' *  
1229 ' *  

1425 Comp 
1435 Comp 
1445 Comp 

1518 Comp 
1528 Comp 
1538 Comp 

Test Condition: 140 MW 

WB 
R H % 

Ambient Temp: DB 

- 
Test 

# 

- 
1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

- 

itart Stop Sample 

Fuel: Natural Gas 
Barometric Pressure: 30.27 in. Hg 74 

78 Operator: J. Adamiak 
82 Lotus File: CEM6 

Emission Measurement: 

- 
02 
% 
3.2 
3.2 
3.2 

8.9 
8.0 
6.9 

3.2 
3.2 
3.2 

9.0 
8.0 
6.9 

3.3 
3.2 
3.2 

3.3 
3.2 
3.2 

- 

Dr 
~ 

c02 
% 
9.6 
9.6 
9.8 

- 

- 
- 
- 

9.9 
9.9 
9.9 

- 
- 
- 

10.0 
10.0 
9.9 

10.1 
10.1 
10.0 

~ 

Uncoi 
co 
ppm 
110 
105 
115 

- 

- 
- 
- 

90 
90 
90 

- 
- 
- 

70 
70 
70 

115 
110 
110 

- 
NOx 

61 .O 
62.0 
62.0 

- 
- 
- 

63.0 
62.0 
62.0 

- 
- 
- 

83.0 
84.0 
83.0 

81 .o 
81 .o 
81 .o 

:orrected 
rt 3 9 
co 
ppm 
1 1 1  
106 
116 

- 

- 
- 
- 

91 
91 
91 

- 
- 
- 

71 
71 
71 

117 
1 1 1  
1 1 1  

12 
NOx 
ppm 
62 
63 
63 

- 

- 
- 
- 

64 
63 
63 

- 
- 
- 

84 
85 
84 

82 
82 
a2 

COMMENTS: 
1) 
2) 

Test 3 & 4 - Without Urea Injection 
* 02 At Ammonia Sampling Port With Urea On - Three Points Traverse 
* *  02 At Ammonia Sampling Port With Urea Off - Three Points Traverse 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



CONTINUOUS EMISSIONS MEASUREMENTS io 

0317 
0327 
0337 

0402 
0407 
0412 

0500 
0510 
0520 

0542 
0546 
0550 

0900 
0910 
0920 

0942 
0952 
1002 

Client: SCE Redondo Page 1 of 1 
Date: 09-29-92 Test No: As listed 
Test Location: APH Inlet - Unit 5 Project No: 92364 

0327 Comp 
0337 Comp 
0347 Cornp 

0407 * 

0412 
0417 * 

0510 Cornp 
0520 Comp 
0532 Cornp 

0546 * *  

0550 * *  

0554 * *  

0910 Comp 
0920 Comp 
0930 Comp 

0952 Comp 
1002 Comp 
1012 Comp 

Test Condition: 40 MW 
Ambient Temp: DB 

WB 
R H Yo 

- 
Test 

# 

__ 
1 
1 
1 

2 
2 
2 

3 
3 
3 

4 
4 
4 

- 

Fuel: Natural Gas 
74 Barometric Pressure: 30.24 in. Hg 
78 Operator: J. Adamiak 
82 Lotus File: CEM4 

Emission Measurement: 

- 
0 2  

__ 
9.3 
9.3 
9.3 

12.5 
12.0 
11.5 

9.5 
9.5 
9.5 

13.0 
12.0 
11.5 

9.8 
9.5 
9.5 

9.8 
9.5 
9.5 

DI 
c02 

O/O 

6.5 
6.5 
6.4 

~ 

__ 

- 
- 
- 

6.4 
6.6 
6.4 

- 
- 
- 

6.1 
6.3 
6.3 

6.3 
6.3 
6,2 

~ 

COMMENTS: 
1) Test 3 & 4 - Without Urea Injection 

Unco 
co 
ppm 

~ 

30 
30 
30 

- 
- 
- 

30 
33 
33 

- 
- 
- 

25 
25 
25 

25 
25 
25 

- 

- 
NOx 

16.0 
16.0 
16.0 

ppm 

- 
- 
- 

16.0 
16.0 
16.0 

- 
- 
- 

27.0 
27.0 
28.0 

27.0 
27.0 
26.0 

- 

Zorrected 
4t 3 OA 

co 
- PPrn 

- 

46 
46 
46 

- 
- 
- 

47 
52 
52 

- 
- 
- 

40 
39 

)2 
NOx 
ppm 

__ 

25 
25 
25 

- 
- 
- 

25 
25 
25 

- 
- 
- 

44 
42 

39 44 

40 ~ 44 
39 42 

j 
i 

39 i 41 
I 

2) * 0 2  At Ammonia Sampling Port With Urea On -Three Points Traverse 
* *  02 At  Ammonia Sampling Port With Urea Off - Three Points Traverse 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



AMMONIA SLIP CALCULATION 

29.92 
UNITS 

Client: SCE-Redondo Page 1 of 1 
Project #: 92364 Test #: 1 
Test Date: 10-01-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 167 MW With Urea Injection Lotus File: OCTOlTl 

In. Hg 
DATA INPUT 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

Bar. Pressure 
Ner Cond. H20 

Spectrophotometer 
Concentration 
Sample Volume 
Aliquor Factor 

PARAMETER 

rota1 NH3 Catch 
Meter Volume 
Sample Gas Vol. 

Moisture Content: 
Vol H 2 0  Vapor 
Flue Gas Moist. 

3xygen Conc 

4mmonia Slip 
At 3? 0 2  

Cu. Feet 
Cu. Feet 

"F 
N.D. 
iwg 

Inch Hg 

g 

mg1L 
mL 

mLlmL 

UNITS 

mg 
ACF 

DSCF 

sc F 
% 

% 

'PM Vol. 
'PM Vol. 

452.923 
469.463 

102.0 
1.0383 

I .o 

30.25 
53.20 

1.41 
482 

5.00 

DATA OUTPUT 

3.4 
16.54 
16.34 

2.51 
13.32 

7.0 

10.4 
13.4 

SIERRA ENVIRONMENTAL ENGINEERING, INC 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page I of 1 
Project #: 92364 Test #: 2 
Test Dale: 10-01-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 167 MW With Urea Injection Lotus File: OCTOIT2 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

Bar. Pressure 
Vet Cond. H20  

Spectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

rota1 NH3 Catch 
Meter Volume 
Sample Gas Vol. 

Moisture Content: 
Vol H20  Vapor 
Flue Gas Moist. 

3xygen Conc. 

Ammonia Slip 
At 3 %  0 2  

68 
29:92 - 

UNITS - 

:u. Feet 
:u. Feet 

OF 
N.D.  
iwg 

nch Hg 
g 

mglL 
mL 

mLIinL 

- 
UNITS - 

1” g 
ACF 

DSCF 

SCF 
% 

% 

PM Vol 
PM Vol __ 

“F 
In. Hg 
DATA INPUT 

470.000 
486.810 

104.3 
1.0383 

1 . 1  

30.25 
55.00 

1.15 
530 

5.00 

DATA OUTPUT 

3.0 
16.81 
16.54 

2.60 
13.56 

7.4 

9.2 
12.2 

SIERRA ENVIRONMENTAL ENGINEERING. INC 



AMMONIA SLIP CALCULATION 1 

Client: SCE-Redondo Page I of I 

29.92 
UNITS 

Project #: 92364 Test #: I 
Test Date: 10-02-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 140 MW With Urea lnjeclion Lotus File: OCT02Tl 

In. Hg 
DATA INPUT 

Standard Conditions: 

PARAMETER 

deter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
4et Cond. H20 

;pectrophotomeler 
Coiic~?ntra~ion 
Sample Volume 
Aliquot Factor 

PARAMETER 

'0131 NH3 Catch 
Aeter Volume 
;ample Gas Vol. 

Aoisture Content: 
Vol H 2 0  Vapor 
Flue Gas Moist. 

)xygen Conc 

immonia Slip 
At 3% 0 2  

68 "F 

3u. Feet 
3u. Feet 

O F  

N.D. 
iwg 

nch Hg 
g 

Illg/l* 
m L  

mLimL 

UNITS 
__ 

mg 
ACF 
DSCI; 

SCF 
% 

R 

PM Vol 
PM Vol - 

487.409 
504.661 

100.7 
1.0383 

I .o 

30.26 
54.30 

1.48 
540 

5.00 

DATA OUTPUT 

4.0 
17.25 
17.09 

2.56 
13.04 

7.9 

11.7 
16. I 

SIERRA ENVIRONMENTAL ENGINEERING, INC 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page 1 of I 
Project #: 92364 Test #: 2 
Test Date: 10-02-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 140 MW With Urea Injection Lotus File: OCT02T2 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
\let Cond. H 2 0  

jpectrophotonieler 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

rota1 NH3 Catch 
deter Volume 
inmple Gas Vol. 

doisture Content: 
Vol H?O Vapor 
Flue Gas Moist. 

Ixygen Conc. 

immonia Slip 
At 3% 0 2  

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

"F  
N.D. 
iwg 

Inch Hg 
g 

mglL 
mL 

mLlmL 

UNITS 

*% 
ACF 

DSCF 

SCF 
% 

% 

PM Vol. 
PM Vol. 

"F 
In. Hg 
DATA INPUT 

505.135 
522.393 

110.2 
1.0383 

I .o 

30.26 
46.50 

'0.91 
510 

5.00 

DATA OUTPUT 

2.3 
17.26 
16.81 

2.19 
11.55 

8.0 

6.9 
9.6 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page I of 1 
Project #: 92364 Test #: I 
Test Dale: 09-29-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 40 M W  With Urea Injection Lotus File: SEP29Tl 

0 

Standard Conditions: 

Meter Condition 
Initial Reading 
Final Reading- 
Avg. Meter Temp. 
Y Factor 
Delta H 

Bar. Pressure 
Net Cond. H20 

Spectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

Total NH3 Catch 
Meter Volume 
Sample Gas Vol. 

Moisture Content: 
Vol H20 Vapor 
Flue Gas Moist. 

Oxygen Conc. 

Ammonia Slip 
At 3% 0 2  

68 
29.92 

UNITS 

31. Feet 
31. Feet 

"F 
N.D. 
iwg 

Inch Hg 
g 

mglL 
mL 

mL/mL 

UNITS 

mg 
ACF 

DSCF 

SCF 
% 

% 

'PM Vol. 
'PM Vol. 

"F 
In. Hg 
DATA INPUT 

400.474 
417.312 

89.0 
1.0383 

1.1  

30.25 
44.40 

1.10 
490 

5.00 

DATA OUTPUT 

2.7 
16.84 
17.03 

2. IO 
10.96 

12.0 

7.9 
15.9 

SIERRA ENVIRONMENTAL ENGINEERING. INC. 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page I of I 
Project #: 92364 Test #: 2 
Test Date: 09-29-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 5 
Test Condition: 40 MW With Urea Injection Lotus File: SEP29T2 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Della H 

Bar. Pressure 
Net Cond. H20 

Spectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER F 
Tow1 NH3 Catch 
Meter Volume 
Sample Gas Vol. 

Moisture Content: 
Vol H20 Vapor 
Flue Gas Moist. 

Oxygen Conc. 

Ammonia Slip 
At 3 %  0 2  

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

"F 
N.D. 
iwg 

Inch Hg 
g 

mg1L 
mL 

mLlmL 

UNITS 

mg 
ACF 

DSCF 

SCF 
% 

% 

PM Vol. 
PM Vol. 

"F 
In. Hg 
DATA INPUT 

417.716 
434.791 

92.5 
1.0383 

1 . 1  

30.25 
52. IO 

I .07 
525 
5.00 

DATA OUTPUT 

2.8 
17.07 
17.16 

2.46 
12.53 

12.2 

8.2 
16.8 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Pane 1 of 1 - 
Project #: 92364 Test#: 3 
Test Date: 09-21-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 6 
Test Condition: 172 MW With Urea Injection Lotus File: SEP21T1 

0 

Standard Conditions: 

PARAMETER 

Heter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
Jet Cond. H 2 0  

ipettrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

rota1 NH3 Catch 
deter Volume 
;ample Gas Vol. 

doisture Content: 
Vol H20 Vapor 
Flue Gas Moist. 

Ixygen Conc. 

4mmonia Slip 
At 3% 0 2  

68 
29.92 

UNlTS 

Cu. Feet 
Cu; Feet 

"F 
N.D. 
iwg 

Inch Hg 
g 

mglL 
mL 

mLlmL 

UNITS 

mg 
ACF 

DSCF 

SCF 
% 

% 

'PM Vol. 
'PM Vol. 

"F 
In. Hg 
DATA INPUT 

412.940 
428.517 

92.1 
1.0380 

0.92 

30.20 
60.80 

1.69 
53 1 

5.00 

DATA OUTPUT 

4.5 
15.58 
15.63 

2.87 
15.51 

7.70 

14.3 
19.4 

i 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page 1 of 1 
Project #: 92364 Test #: 4 
Test Date: 09-21-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 6 
Test Condition: 172 MW With Urea Injection Lotus File: SEP21T2 

0 

Standard Conditions: 

Meter Condition 
Initial Rcadmg 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

Bar. Pressure 
Net Cond. H 2 0  

Spectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER I== 
Total NH3 Catch 
Meter Volume 
Sample Gas Vol. 

Moisture Content: 
Vol H 2 0  Vapor 
Flue Gas Moist. 

Oxygen Conc. 

Ammonia Slip 

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

"F 
N.D. 
iwg 

Inch Hg 
g 

mglL 
mL 

mL/mL 

UNITS 

mg 
ACF 

DSCF 

SCF 
5% 

% 

'PM Vol 
'PM Vol 

"F 
In. Hg 
DATA INPUT 

438.461 
455.030 

92.5 
1.0380 

1.00 

30.20 
56.00 

1.77 
478 

5.00 

DATA OUTPUT 

4.2 
16.57 
16.62 

2.64 
13.72 

7.9 

12.7 
17.5 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page 1 of 1 - 
Project #: 92364 Test #: 3 
Test Date: 09-22-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 6 
Test Condition: 140 MW With Urea Injection Lotus File: SEP22T1 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
Vet Cond. H20 

;pectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

rota1 NH3 Catch 
deter Volume 
;ample Gas Vol. 

vloisture Content: 
Vol H20 Vapor 
Flue Gas Moist. 

Ixygen Conc. 

immonia Slip 
At 3% 0 2  

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

"F 
N.D. 
iwg 

Inch Hg 
g 

mglL 
mL 

mLlrnL 

UNITS 

mg 
ACF 
DSCF 

SCF 
% 

% 

'PM Vol. 
'PM Vol. 

"F 
In. Hg 
DATA INPUT 

456.664 
473.220 

91.5 
1.0380 

1.03 

30.28 
53.80 

1.72 
505 

5.00 

DATA OUTPUT 

4.3 
16.56 
16.68 

2.54 
13.21 

8.7 

13.0 
19.1 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 

a 



AMMONIA SLIP CALCULATION 

Client: SCE-Rcdondo Page I of I 
Project #: 92364 Test #: 4 
Test D a k  09-22-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior To Stack Unit: 6 
Test Condition: 140 MW With Urea Injection ' Lotus File: SEP22T2 

Standard Conditions: 

PARAMETER 

deter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Della H 

3ar. Pressure 
(et Cond. H20 

ipectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

rota1 NH3 Catch 
deter Volume 
iarnple Gas Vol. 

doisturc Content: 
Vol H2O Vapor 
Flue Gas Moist. 

)xygen Conc. 

immonia Slip 
At 3% 0 2  

68 'F 
29.92 In. Hg 

UNITS I DATAINPUT 

:u. Feet 
31. Feet 

OF 
N.D. 
iwg 

nch Hg 
8 

mglL 
mL 

mLlrnL 

UNITS 
- 
- 

mg 
ACF 

DSCF 

SCF 
% 

96 

PM Vol 
PM Vol - 

473.835 
489.734 

93.8 
1.0380 

0.92 

30.29 
50.80 

I .44 
534 

5.00 

DATA OUTPUT 

3.8 
15.90 
15.95 

2.40 
13.07 

8.6 

12.0 
17.5 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 
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AMMONlA SLIP CALCULATION 

Client: SCE-Redondo Page I of I 
Project # 92364 Test #: I 
Test Date: 09-24-92 Fuel: Natural Gas 
Test Location: Flue Gas Duct Prior TO Stack Unit: 6 
Td) Condition: 41 MW With Urea Injection Lotus File: SEP24Tl 

Standard Conditions: 

PARAMETER 

Weter Condition 
Initial Reading 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
Vet Cond. H 2 0  

jpectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

Total N H 3  C.otch 
vleter Volume 
;ample Gos Vol. 

vloisrure Content: 
Val H 2 0  Vapor 
Flue Gas Moist. 

Ixygen Conc. 

immonia Slip 
At 3 %  0 2  

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

" F  
N.D. 
iwg 

Inch Hg 
g 

mg1L 
mL 

mLlmL 

UNITS 

"F 
In. Hg 
DATA INPUT 

559.830 
576.643 

84.7 
1.0380 

1.0 

30.15 
39.40 

1.13 
542 

5.00 

DATAOUTPUT 

3. I 
16.81 
17.08 

1.86 
9.82 

12.0 

9.0 
18.0 

mg 
ACF 

DSCI: 

SCF 
% 

% 

'PM Vol. 
'PM Vol. 

SIERRA ENVIRONMENTAL ENGINEERING, INC 
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AMMONIA SLIP CALCULATION 

Client: SCE-Redondo Page 1 of I 
Project #: 92364 Test #: 2 
Test Date: 09-24-92 
Test Location: Flue Gas Duct Prior To Stack Unit: 6 
Test Condition: 41 MW With Urea Injection Lotus File: SEP24T2 

Fuel: Natural Gas 

Standard Conditions: 

PARAMETER 

Meter Condition 
Initial Rending 
Final Reading 
Avg. Meter Temp. 
Y Factor 
Delta H 

3ar. Pressure 
Vet Cond. H20 

Spectrophotometer 
Concentration 
Sample Volume 
Aliquot Factor 

PARAMETER 

roul NH3 Catch 
vfeter Volume 
;ample Gas Vol. 

vloisture Content: 
Vol H20 Vapor 
Flue Gas Moist. 

lxygen Conc. 

4mmonia Slip 
At 3 %  0 2  

68 
29.92 

UNITS 

Cu. Feet 
Cu. Feet 

"F 
N.D. 
iwg 

Inch Hg 

g 

mglL 
mL 

mLlrnL 

UNITS 

mg 
ACF 

DSCF 

SCF 
% 

% 

'PM Vol. 
'PM Vol. 

"F 
In. Hg 
DATA INPUT 

577.200 
593.543 

86.7 
1.0380 

I .o 

30.18 
43.00 

0.87 
66 I 

5.00 

DATA OUTPUT 

2.9 
16.34 
16.55 

2.03 
10.92 

12: I 

8.7 
17.6 

SIERRA ENVIRONMENTAL ENGINEERING, INC. 



Inc. 

environmental consultanls 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in Tedlar Bag Samples 

Report Date: October 9, 1992 
Client: Sierra Environmental 

P.O. No.: 2793 
Project No.: 92364 

Site: SCE, Redondo 
Date Received October 2, 1992 
Date Analyzed October 2, 1992 

ANALYSIS DESCRIPTION 

0.tygen was analyzed by thermal conductivity detectianlgas chromatography (TCDIGCj. 
Methane and  total gaseous non-methane organics were measured by frame ionization 
detectionltotal combustion analysis portion IFIDITCA). 

At& Lab NO.: 92762-11 92762.12 92762-13 92762-14 
SampleLD.: I 920231 I 920232 I 920233 I 920234 1 

Components: 
Oxygen 

(Concentration in %, vlv) 
7.02 8.04 7.90 7.74 

(Concentration in ppm, v/v) 
Methane < 1  < 1  <I <1 
TGNMO 15.7 17.8 18.7 21.4 

The reported oxygen concentrafion includes any argon present in the sample, calibration is based 
on a standard atmosphere containing 20.95% oxygen and  0.93% argon. 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. 

Laboratory Director 



QUALITY A S S W ' C E  SUMMARY 
(Repeat Analysis) 

Sample 
ID 

Project No.: 92364 
Site: SCE, Redondo 

Repeat Analysis Mean % Dfl .  
Run#1 I Run#2 Conc. FromMean 

Oxygen 920231 7.81 1.78 7.82 0.57 

Methane 920231 C l  <I -__ __- 
(Concentration in pprn, v/v) 

_-_ .__ 920234 < 1  <I 

TGNMO 920231 15.5 15.9 15.7 1.3 
920234 21.1 21.8 21.4 1.6 

A set of 4 Tedlar bag samples laborator) numbers, 92762-(11-14) was analyzed for oxygen, 
methane, and TGNMO. Agreement between repeat analyses i s  a measure ofprecision and 
is shown above in  the column "% Difference from Mean." Repeat analyses are an irnportanf 
part of AtmtlA's quality assurance program. The aoerage 55 Differcncc from Mean for 3 repeat @ measurements from the sample set of 4 Tedlar bag samples i s  1.2%. 

Dare 2 of 2 
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21354 Nordhoff St.. Suite 113. Chatsworth. CA91311 (818) 718-6070 * FAX (818) 718-9779 

environmental consultants - 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in Tedlar Bag Samples 

Report Date: October 9,1992 
Client: Sierra Environmental 

P.O. No.: 2793 
Project No.: 92364 

Site: SCE, Redondo 
Date Received October 3, 1992 
Date Analyzed: October 3, 1992 

ANALYSIS DESCRIPTION 

Oxygen was analyzed by thermal conductivity detectionlgas chromatography (TCDIGC) 
Methane and total gaseous non-methane organics were measured by f lame ionization 
deteciionltotal combustion analysis portion (FIDITCA). 

AtmAA Lab NO.: 92772-1 92772-2 92772-3 92772-4 92772-5 
Sample1.D.: I920239 1920240 I920220 1920221 I 920222 I 

Components: (Concentration in 90, vlv) 
Oxygen 8.01 8.20 8.03 8.46 0.15 

Methane < 1  <1  < l  < 1  < 1  
TGNMO 16.7 15.2 9.50 9.52 4.60 

(Concentration in ppm, vlv) 

The reported oxygen concentration includes any argon present in the sample, calibration is based 
on a standard atmosphere containing 20.95% oxygen and 0.93% argon. 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. 

Laboratory Director 



QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Sample 
ID 

Project No.: 92364 
Site: SCE, Redondo 

Repeat Analysis Mean 7% Dfl .  
R m # 1  I R m # 2  Conc. FromMean 

Oxygen 920221 8.53 8.38 8.46 0.89 

Methane 920240 < 1  < 1  .__ ._. 
(Concentration in ppm, v/v) 

_ _ _  _.. 920222 < 1  < 1  

TCNMO 920240 15.8 14.6 15.2 3.9 
920222 4.62 4.58 4.60 0.43 

A set of 5 Tedlar bag samples laboratory numbers, 92772-(1-5) was analyzed for o.ngen. 
methane, and TGNMO. Agreement between repeat analyses is a measure ofprecision and 
is shown above in the column "% Difference from Mean." Repeat analyses are an important 
part ofAtmAA's  qualily assurance program. The average lo Difference from Mean for 3 repeat 
measurements from the sample set of  5 Tedlar bag samples is 1.7%. 

page 2 of 2 
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21354 Nordhofl SI., Suite 113, Chatsworth. CA 91311 (818) 718-6070 * FAX (818) 718-9779 
environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in Tedlar Bag Samples 

Report Date: October 1,1992 
Client: Sierra Environmental 

P.O. No.: 2793 

Project No.: 92364 
Site: SCE, Redondo 

Date Received: September 29,1992 
Date Analyzed September 30, 1992 

ANALYSIS DESCRIPTION 

Oxygen was analyzed by thermal conductivity detectionlgas chmmatography (TCDIGC). 
Methane and total gaseous non-methane organics were measured by frame ionization 
detectionltotd combustion analysis portion (FIDITCA). 

AtmAALab No.: 92732-12 92732-13 92732-14 92732-15 
SampleLD.: I 920223 I 920224 I 920225 I 920227 I 

Components: (Concentration in %. vlv) 
Oxveen 13.0 12.6 13.4 13.2 

Methane 
TGNMO 

(Concentration in ppm, v/v) 
1.19 1.13 < 1  < 1  
9.85 11.1 11.2 10.4 

The reported oxygen concentrahon includes any argon present in the sample, calibration is based 
on a standard m o s p h e r e  containing 20.95% oxygen and 0.93% argon. 

TGNMO is total gaseous non-methane organics measured and mported as ppm methane 

pagelof 2 
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I 

Sample Repeat Analysis 
ID Run#1 I R m # 2  

QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Mean %Dif€. 
Conc. FromMean 

Project No.: 92364 
. Site: SCE. Redondo 

Component: (Concentration in 7%. v/v) 

Oxygen 920225 13.2 13.5 13.4 1.1 

Methane 920223 1.20 1.18 1.19 0.84 

TGNMO 920223 10.0 9.70 9.85 1.5 

(Concentration in ppm, v/v) 

A set of 4 Tedlar bag samples laboratory numbers, 92732-(12-15) was analyzed for arygen. 
methane, and TGNMO. Agreement between repeat analyses is a measure ofprecision and 
i s  shown above in the column "%Difference from Mean." Repeat analyses am an important 
pari of AtmAA's qual ie  assurance program. The average la Difference fmm Mean for 3 repeat 
measurements from the sample set of 4 Tcdlar bag snmples is 1.1%. 

paee 2 of 2 
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21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 FAX (818) 718-9779 
environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in T e d h  Bag Samples 

Report Date: September 24,1992 
Client Sierra Environmental 

P.O. No.: 2793 
Project No.: 92364 

Date Received September 22, 1992 
Date Analyzed: September 22, & 23, 1992 

ANALYSIS DESCRIPTION 

Oxygen was analyzed by thermal conductivity detection@ chromatography (TCD/GC). Methane 
and total gaseous non-methane organics were measured by flame ionization dectectiodtotal 
combustion analysis portion (FID/TCA). 

AtmAA Lab NO.: 92662-9 92662-10 92662-11 92662-12 
SampleLD.: 1920158 I 920159 1920160 1920518 I 

Components: (Concentration in %, v/v) 
Oxygen 8.15 8.62 8.12 8.62 

Methane 7.30 7.49 8.12 6.85 
TGNMO 14.0 11.6 10.2 11.0 

0 
(Concentration in ppm, v/v) 

The reported oxygen concentration includes any argon present in the sample, calibration is based 
on a standard atmosphere containing 20.95% oxygen and 0.93% argon. 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. 

e Michael L. Porter 
Laboratory Director 



QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Project No.: 92364 

Oxygen 920159 8.53 8.72 8.62 1.1 
(Concentration in ppm, v/v) 

Methane 920158 7.37 7.23 7.30 0.96 

TGNMO 920158 14.1 13.8 14.0 1.1 

A set of 4 Tedlar bag samples laboratory numbers, 92662-19-12) was analyzed for oxygen, methane, 
and TGNMO. Agreement between repeat analyses is a measure of precision and is shown above 
the column "'% Difference from Mean." Repeat analyses are an important part of AtmAA's quality 
assurance program. The average % Difference from Mean for 3 repeat measurements from the 
sample set of 4 Tedlar bag samples is 1.0%. 

paee 2 of 2 
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21354 Nordhoff SI., Suite 113, Chatswofth, CA 9131 1 (818) 718-6070 - FAX (818) 718-9779 
environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in Tedkr Bag Samples 

Report Date: September 24,1992 
Client: Sierra Environmental 

P.O. No.: 2793 
Project No.: 92364 

Date Received September 24, 1992 
Date Analyzed: September 24,1992 

ANALYSIS DESCRIPTION 

Oxygen was analyzed by thermal conductivity detectiodgas chromatography (TCDIGC). Methane 
and total gaseous non-methane organics were measured by flame ionization dectectionltotal 
combustion analysis portion (FIDfTCA). 

AtmAA Lab NO.: 92682-1 92682-2 92682-3 92682-4 
Sample1.D.: I920548 I 920550 I 920551 I 920552 ] 

Components: (Concentration in %, v/v) 
Oxygen 9.14 9.31 9.00 9.11 

(Concentration in ppm, v/v) 
Methane 3.87 4.30 4.10 4.43 
TGNMO 12.4 13.8 12.9 13.9 

The reported oxygen concentration includes any argon present in the sample, calibration is based 
on a standard atmosphere containing 20.95% oxygen and 0.93% argon. 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. 

Laboratory Director 

pagelof  2 



QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Sample Repeat Analysis 
ID R u n # I  I Run#2 

Mean % Diff. 
Conc. From Mean 

TGNMO 920548 11.2 13.7 12.4 10 

A set of 4 Tedlar bag samples laboratory numbers, 92682-(1-4) was analyzed for oxygen, methane, 
and TGNMO. Agreement between repeat analyses is a measure of precision and is shown above 
the column "7% Difference from Mean." Repeat analyses are an important part of AtmAA's quality 
assurance program. The average 5% Difference from Mean for 3 repeat measurements from the 
sample set of 4 Tedlar bag samples is 3.7% 
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21354 Nordhofl SI.. Suite 113, Chatsworth, CA 9131 1 (818) 718-6070 - FAX (818) 718-9779 
environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Oxygen, Methane, & Total Gaseous Non-Methane Organics 
Analysis in Tedlar Bag Samples 

Report Date: September 29.1992 
Client: Sierra Environmental 

P.O. No.: 2793 
Project No.: 92364 

Date Received September 25.1992 
Date Analyzed: September 25,1992 

ANALYSIS DESCRIPTION 

Oxygen was analyzed by thermal conductivity detection/gas chromatography (TCDIGC). Methane 
and total gaseous non-methane organics were measured by flame ionization dectectionitotal 
combustion analysis portion (FIDmCA). 

A t m M  Lab No.: 92692-1 92692-2 92692-3 92692-4 92692-5 
Sample1.D.: I 920163 I 920164 I 920165 I 920166 I 920248 1 

Components: (Concentration in %, v/v) 
Oxygen 13.7 14.0 14.2 14.0 0.13 

Methane 8.84 7.80 8.51 5.92 < 1  
TGh’MO 11.0 10.7 12.3 11.3 4.51 

(Concentration in ppm, v/v) 

The reported oxygen concentration includes any argon present in the sample, calibration is based 
on a standard atmosphere containing 20.95% oxygen and 0.93% argon. 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane, 

Laboratory Director 

page 1 of 2 



QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Sample 
ID 

Repeat Analysis Mean % Diff. 
Rm#l 1 Run#2 Conc. From Mean 

TGNMO 920163 10.5 11.4 10.9 4.1 
920166 10.8 11.8 11.3 4.4 

A set of 5 Tedlar bag samples laboratory numbers, 926924-5 )  was analyzed for oxygen, methane, 
and TGNMO. Agreement between repeat analyses is a measure of precision and is shown above 
the column "% Difference from Mean." Repeat analyses are an important part of AtmAA's quality 
assurnnce program. The average lo Differencc from Mean for 5 repeat measurements from the 0 sample set of 5 Tedlar bag samples is 2.0%. 
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Q U A L I T Y  CONTROL FOR S A M P L I N G  
AND LABORATORY A N A L Y S I S  

I .  I N T R O D U C T I O N  

The Sierra Environmental Engineering, Inc. quality control 
program is a combination of preventive maintenance, quality as- 
surance, and procedure validation. All data generated is impor- 
tant and will be utilized to validate or modify procedures and 
reinforce quality sampling and analytical techniques. Routine 
maintenance procedures are desiqr.ed to insure proper instrument 
operation and reliability, and reduce maintenance costs. ?he 
quality control program is a systenatic attempt to assure the 
precision and accuracy of future analyses by detecting deter- 
minate errors in analysis and preventing their recurrence. 

11.  S A M P L I N G  PROCEDURE - P A R T I C U L A T E  T Y P E  S A n P L E S  

Obtaining representative samples and maintaining their integrity 
are critical parts of any monitoring and enforcement program. 
Analytical methods are only as good as the sampling and the 
sample 'preservation methods. A l l  parameters are considered in 
sampling: appropriate container types, sizes, container closures 
and holding tines, along with appropriate sample preservation. 

Prior to testing, all sampling train components are cleaned in 
the Sierra laboratory. As a minicum, each item is washed with an 
appropriate soap (i.e., Alconox), then rinsed with distilled 
water. Many of the source test procedures require additional 
specialized cleaning steps which are followed after the original 
washing and rinsing. Glassxare is sealed for transport to the 
test site and the sample trains are charged at the sampling site. 
Detailed descriptions of sampling preparation and recovery f o r  
specific test methods are found in the Appendices. 

Prior to a test, the sampling train, including the probe and 
nozzle, is heated and leak-checked at 15 inches of Hg vacuun. 
Acceptable leakage rates are less than 0.02 cfm. The S-type 
pits: tube is also leak-checked. Post-test leak checks are alsc 
performed at the highest vacuum used during the test. 

0 

111. S A M P L E  CUSTODY 

All samples are immediately labeled at the time of collection. 
Information on the label includes test number, date, time, and 
location. A chain of custody is established by sampling person- 
nel. A sample custody form is provided by Sierra. The form in- 
dicates the sar#ple ID nunber and description as well as the date 



- 2 -  

and time of collection. Space is provided for analysis instruc- 
tions. The for?, is signed by the person vho collected the sample 

* 
and the person who recovered the ;ample with the date and time. 
From that point on, when the sample is relinquished or received, 
the chain of custody form is signed. When the sample arrives at 
Sierra, it is logged into a standard log book. The sample is 
dispersed for preservation (if needed) and then set-up for 
analysis at Sierra, or subcontracted to an outside certified 
laboratory. 

IV. CALIBRATION PROCEDURES AND FREQUENCY 

All equipment and instruments used in the field and in the 
laboratory are maintained according to the manufacturer's re- 
quirements or suggestions. The record of service, expiration 
dates, ard calibration records are maintained on file, along Kith 
service reminders on the equipment for calibration. Equipment 
calibration records are included in the Appendices. 

Routine maintenance at Sierra is performed by the technicians and 
the laboratory chemists. Major calibration or trouble-shooting 
is performed by service representatives. In addition to the 
maintenance program, calibrations are carried out on each 
measurement device according to the schedule outlined by the 
California Air Resources Board (CARB) and the South Coast Air 
Quality Management District (SCAQMD). 

The laboratory has a standard operating procedure for each are3 
which meets EPA and CARB requirements. Instrument calibration 
for each procedure is outlined along with a record book of work- 
ing standards and preparations. The laboratory uses NBS trace- 
able standards for calibrations. 

V. ANALYTICAL PROCEDURES 

The methods and procedures utilized at Sierra are as follows: 

! 

A. California Air Resources Board, "Standard Operating 
Procedures for Stationary Source Emission Monitoring 
and Testing" 

B. U.S. E.P.A., "Air Pollution. Measurenent Systems: Vol.11 
Ambient Air Specific Methods" 

C. U . S .  E.P.A., "Methods for the Determination of Toxic 
Organic Compounds in Ambient Air", EPA-600/4-84-041 

D. South Coast Air Quality Management District, "Source 
Test Manual - narch 198911 

E. NIOSH,  "Manual of Analytical Methods", Third Edition 

F. U . S .  E.P.A., 40 CFR 60, Appendix A "Test Methods" 
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VI. DATA REDUCTION, VALIDATION, AND REPORTING 

A. Data reduction is automated by Sierra's Lotus 1,2,3 

e 
Spreadsheets 

B. The data generated for routine field and laboratory 
analyses is recorded on forms that have been developed 
for each area. Field forms include all conditions, 
display raw data and show the calculations or method of 
calculation. The laboratory forms include all analyti- 
cal conditions, display raw data, method number, and 
show the calculations o r  method of calculation. Each 
form is completely filled out and initialed and dated 
by the analyst. All instrumental raw data, i..e., 
chrcz.atogrars, recorder printouts and computer prin- 
touts, must be attached to the respective field and 
laborazory forms. 

C. All results are reported according to Sierra's 
"Reporting Rules - Standard Operating Procedure". The 
report, along with all supporting documentation, is 
turned in to the Manager of Environmental Services who 
checks for errors and to verify compliance with QC pro- 
cedures. 
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SAMPLING INSTRUUENTS AND EQUIPMENT CALIBRATION SCHEDULE 

STANDARD OF 
INSTRUMENT FREQUENCY OF COMPARISON OR ACCEPTANCE 
TYPE CALIBRATION METHOD OF LIMITS 

CALI BRATION 

Dry Gas 6 months o r  Calibrated dry 52% of volume 
Meter when repaired test meter measured 

S-Type Pitot 6 months EPA Methc6 2 Cp constant ( ~ 5 % )  
(for use w/ paragraph 4.1.1 over working range 
EPA type o r  calibration Diff. between the 

sampling train ave. Cp for each 
leg must be less 
than 2 8  

Field Barometer 6 months Mercury barozeter 20.1" Hg 
(checked prior 
to each use) 

Thermocouples 6 months NBS mercury - + 1 . 5 %  
thermometer or 
NBS calibrated 
platinum RTD 

Temperature 6 months Precis ion - + 2 %  f u l l  scale 
Readout Devices potentioneter or reading 

NBS calibrated 
temperature readout 

Analytical 12 months Should be - +0.3 mg of stated 
Balance (checked performed by weight 

prior to manufacturer or 
each use) qualified technician 

using NBS certified 
we igh t s 

Probe Nozzles 12 months Nozzle diareter Range <TO. 10 nz 
(checked check nicroneter for three Keas. 
prior to 
each use) 

Continuous Depends on use As specified by satisfy all 
Analyzers frequency, and manufacturers limits specified 

performance operating nanuals, in operating 
E P A ,  NBS gases specifications 
and/or ref. cethods 
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EQUIPMENT MAINTENANCE SCHEDULE 

Based on Manufacturer's Specifications 
and Sierra's Experience 

PERFORMANCE MAINTENANCE CORRECTIVE 
EQUIPMENT REQUIREMENT INTERVAL ACTION 

Pumps 1. Absence of leaks Every 500 hrs 1. Visual insp. 
2 .  Ability to draw of operation 2 .  Clean 

nfr required or 6 months 3 .  Replace 'Lorn 
vacuun 6 flow k-hichever is parts 

less 4 .  Leak check 

Flow 1. Free mechanical Every 500 hrs 1. Visual insp. 
Measuring movement of operation 2 .  Clean 

2 .  Absence of or 6 months 3 .  Calibrate 
mal function whichever is 

less 

0 Sampling 1. Absence of As required by As recommended 
Instruments cal funct ion bv manufacturer manufacturer' 

2. Proper response 
to zero,span gas 

Trailer Absence of 
Sampling leaks 
Systems 

Depends on 1. Change 
nature of use filters 

2 .  Change gas 
dryer 

3 .  Leak check 
4 .  Check for 

system con- 
tamination 
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FREQUENCY OF CALIBRATION 

EQUIPMENT FREQUENCY 

S-Type Pitot Tube 1. Annual Calibration: Measure the con- 
figuration h multiple point calibra- 
tion, if required. 

2 .  Reshape Pitot tube: Everytime, before 
L after reshaping, measure the con- 
figuration b conduct multiple point 
calibration, if required. 

3 .  Semiannual measurement of config. 

Differential 1. Semiannual Calibration: Multiple (5) 
Pressure Gauge point calibration 

2 .  Bimonthly Calibration: 3-point check 

Liquid in Glass 1. Annual Calibration: Multiple ( 3 )  point 
Thermometer or calibration (full span). 0 Temperature Sensor 2 .  Monthly Calibration: 3-point check. 

Thermocouple- 
Potentiometer 

1. Semiannual Calibration: Multiple (3) 

2 .  Bimonthly Calibration: 3-point check 
point calibration. 

Aneroid Barometer 1. Before h After Use Calibration: Single 
point calibration (0.10 in. Hg barom.) 

Dry Gas Meter 1. Semiannual Calibration: Multiple ( 4 )  
(Use Secondary STD) point calibration (0.25-1.0 SCFM). 

2 .  Monthly Calibration: 2-point check. 
3 .  Check against dry gas meter orifire 

before & after every test. 

Turbine Meter 

Dry Gas Meter 
Orifice 

1. Annual Calibration: Multiple ( 4 )  point 

2 .  After-Test Calibration: Single point. 

1. Annual Calibration: delta H at Multiple 

2 .  Check against field dry gas meter 

calibration. 

( 4 )  point calibration. 

before L after every test. 
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REQUESTED GAS ANALYSIS  

! 

PLUMSTEAOWLLE. PENNSVLVANU I TROY. MICHIGAN I HOUSTON. TEXAS I W R M M  NORTH CAROLlhA 
SOUTH PUINFIELO. NEW JERSEY I FREMONT. CALIFORNIA I WAI(EFIEL0. MASSACHUSETIS I LONGMONl COLORAOO 



0 

C 
a 
LI 

- 

I 

a t  

N 

I a I..: .. Q 

a 
B r  N 

i 
b C I  * = 

5 

I 

~ N I -  

0 
v ) z  I - 0  

. 
0 c 0 
U 

I 
i 
! 
! 

I 
I 

i 

! 
I 
I 

I 
I 
i 

I 

II  
I- 



0 
0 
0 
0 
I 

\D 
N 
\D 
N 
m 

I 

U N G  a N C  

! 



! 

0 
S t a t e  o f  C a l i f o r n i a  
AIR RESOURCES BOARD 

E x e c u t i v e  Order  6-757 

Approva l  t o  S i e r r a  Env i ronmen ta l  Eng ineer ing ,  I n c .  
To Conduct T e s t i n g  as an Independent  C o n t r a c t o r  

WHEREAS, t h e  A i r  Resources Board ( "Board" ) ,  p u r s u a n t  t o  S e c t i o n  41512 of t h e  
C a l i f o r n i a  H e a l t h  and S a f e t y  Code, has e s t a b l i s h e d  t h e  procedures  c o n t a i n e d  
i n  S e c t i o n  91200-91220. T i t l e  17, C a l i f o r n i a  Code o f  R e g u l a t i o n s ,  t o  a l l o w  
t h e  use o f  independent t e s t e r s  f o r  comp l iance  t e s t s  r e q u i r e d  b y  t h e  Board; 
and 

WHEREAS, p u r s u a n t  t o  S e c t i o n s  91200-91220, T i t l e  17, C a l i f o r n i a  Code o f  
R e g u l a t i o n s ,  t h e  E x e c u t i v e  O f f i c e r  has  d e t e r m i n e d  t h a t  S i e r r a  Env i ronmenta l  
E n g i n e e r i n g ,  I n c .  meets t h e  r e q u i r e m e n t s  o f  t h e  Board f o r  c o n d u c t i n g  ARB 
T e s t  Methods 1, 2, 3, 4,  5, 6, 8, 10, 100 (NOx,  02), and V i s i b l e  Emissions 
E v a l u a t i o n s  when t h e  f o l l o w i n g  c o n d i t i o n s  a r e  met: 

1. S i e r r a  Env i ronmen ta l  E n g i n e e r i n g  I n c .  conducts  ARB T e s t  Method 100 
f o r  02  u s i n g  a Teledyne 326RA a n a l y z e r  w i t h  e i t h e r  a A5 o r  a B 1  sensor,  o r  a 
pa ramagne t i c  a n a l z y e r .  

2. The person p e r f o r m i n g  VEE i s  c e r t i f i e d  t o  conduct  VEE a t  t h e  t i m e  
o f  t h e  t e s t  and t h e  c e r t i f i c a t i o n  i s  on f i l e  w i t h  t h e  Compliance D i v i s i o n  o f  

NOW, THEREFORE, BE I T  ORDERED t h a t  S i e r r a  Env i ronmen ta l  E n g i n e e r i n g ,  I n c .  i s  
g r a n t e d  an approva l ,  f rom t h e  d a t e  o f  e x e c u t i o n  o f  t h i s  o r d e r ,  u n t i l  June 
30, 1993 t o  conduct  t h e  t e s t s  l i s t e d  above, s u b j e c t  t o  compl iance w i t h  
S e c t i o n  91200-91220, T i t l e  17, C a l i f o r n i a  Code o f  R e g u l a t i o n s .  

BE I T  FURTHER ORDERED t h a t  d u r i n g  t h e  approved p e r i o d  t h e  E x e c u t i v e  O f f i c e r  
o r  h i s  o r  h e r  a u t h o r i z e d  r e p r e s e n t a t i v e  may f i e l d  a u d i t  one o r  more t e s t s  
conduc ted  p u r s u a n t  t o  t h i s  o r d e r  f o r  each t y p e  o f  t e s t i n g  l i s t e d  above. 

t h e  A i r  Resources Board. 

5vr 1992. a t  Sacramento, 
rr*. 

Executed  t h i s  j 0  day o f  
C a l i f o r n i a .  

James J. Morges te r ,  C h i e f  
Compl iance D i v i s i o n  



State of California 
AIR RESOURCES BOARD 

Execat ive Crder G-707 

APFrcval t o  Sierra inv;ronmental Engineering. Inc 
T O  Conduct Testing a s  an Independent Contractor 

WHEREAS, t h e  A i r  Resources Board (“Board”). pursuant t o  Section 4 1 5 1 2  of the 
California Health and Safety Code. has established t h e  procedures contained 
in Section 91200-91220. Title 1 7 .  California Code of Regulations. t o  allow 
t h e  use of independent testers for compliance tests required b y  t h e  8 o a r a ;  

WHEREAS, purs-dct tc Zertions 912OC-91229. Title 17, California Code of 
R e ~ u l a t i c n s .  the Executive Officer has determined that Sierra Environmental 
Eng!neering, Inc. meets the requirements o f  the Board for conducting ARE 
Test Methoo 430. 

NOW. THEREFORE. B E  IT ORDERED that Sierra Environmental Engineering, Inc. is 
granted a n  approval, from the date o f  execution o f  this order, until June 
3 0 ,  1993 t o  conduct the test listed above, sub]ect to compliance with 
Section 91200-91220. Title 17, Califcrnia Code g f  Regulations. 

8E I T  FURTHER ORDEZED that during t3e approved period t h e  Executive Ofiicer 
or h l S  or her authorized representative m a y  field audit o n e  o r  m o r e  tests 
conductea pursuant t o  this order for each type o f  testing listed above. 

and 

P, 
Executed this l e  d a y  of f8- 1992. at Sacramento, 
California. 

James J .  Horgester, C h i e f  
Compliance Division 

1 



State o f  California 
A I R  RESOURCES BOARD 

Executive Order C-717 

Approval to Sierra Environmental Engineering 
T O  Conduct Testing as an Independent Contractor 

WHEREAS, the Air Resources Board ('Board"), pursuant t o  Section 4 1 5 1 2  of the 
California Health and Safety Code, has established the procedures contained 
in Section 91200-91220. Title 17, California Code of Regulations. t o  allow 
the use of independent testers for comp)ia-ce tests required by t h e  Board; 
and 

WHEREAS, pursuant t o  Sectforms 91200-91220, litle 17, California Code o f  
Regulations, the Executive Officer has determined that Sierra Environmental 
Engineering meets the requirements of the Board for conducting A R B  Test 
Method 100 for 502,  C02 an: THC. 

NOM, THEREFORE, B E  IT ORDERED that Sierra Environmental Engineering is 
granted an approval, from the date of execution of this order, until June 
30, 1993 t o  conduct the tests listed above, subject to compliance with 
Section 91200-91220, Title 17, California Cede of Regulations. 

BE IT FURTHER ORDERED that during the approved period the Executive Off ice: 
Or his o r  her authorized representative may field audit one or m o r e  tests 
ccnducte' pursuant to t h i s  order for each type o f  testing listed a b c v e .  

I F  
Executed t h i s  1 day of flv 1992. a t  Sacramento, 
tal ifornia. 

James J. Horgester, Chief 
Compliance Division 
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L A  :.ii..~:~i.\ Es\'II!osuEw.\L E,\CINEEl!lNC. INC 

Client: + A  p 
Date: 

- I 
r of 6VOrJ/3 L7 - Test No: Page 

Project No: Lotus file: 

Barometric ressure: ?fi. 2 L> in. ~q 

in. WC Duct Static Pressure: 

10-1- 4 7, < Fuel: ~JT q 5 O p e r a t o r :  5,fi - -+- Test Location: Mt+,db< vd , Tu 
Test Condition: I G ~ , , . ,  v,/ 

- Ambient Temp:DB W B  RH% -- 

. .  



I 

Client: c,(-& Test No: Page / or‘ 1 - 
DaKe: 1 o - t - q  ZC ProjecK No: Lotus file: 

Id 5- I A t  Fuel: n)&z &AS Operator: - @ Test Location: k t  
Test Condition: 1qo M,,J Barometric Pressure: 3o 27 in. Hg 
Ambient Temp:DB‘ . W B  RH% Duct Static Pressure: in. WC - -- 



PacJe 1 or J - Client: sL( ~ ~ g o / ~ o o  T e s t  No: hsh- I 

Project No: qzs? Lotus rile: 

Fuel: d*,- 5,y5 Opera to r :  
7 c 2-92 7 2  Dace: 

a- T i - s t  Locaiion: ,+p,.#,Jd ofl7.45- 
"ist Condition: u n h , ~  Barometric Pressure: 2 n  . ~ - d  in. H a  

.,./..,.I J- . "  , , 

Ambient  Trmp:Dii7d W O 7 Q R H %  Q~ Duct Static Pressure: i n .  WC 
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Client: q.6 b D d / a  6 Test No: &L197ev Page 1 of ) 
D3tc: q-r/-$2- Prsject No: qp+ Lotus file: 
'rast Location: @Pi+ ,r(&r ,JrT Fuel: r~d, u45 Operator: x+ 
Test Condition: 

Ambient T e m p : D B z W g 1 6 $  - RH%= Duct Static Pressure: 

_L 

in. Hg 
in. WC 

fd 172MU) Barometric Pressure: zj3,z I 
c_- - 



h! SIERRA ENVIBONLIENTAL ENGINEERING, INC. - I 

Test NO: p-5 LI+LG' Page ] of 1 O d D a  - 6 - Client: sd &, 
Date: yc22-4 2, Project No: Lotus file: 

Test Condition: I C/O ,q& Barometric Pressure: 33,28 in. Hq 
Test Location: ,@c /,4k7 d-t> Fuel: fJm.  3,t-s Operator: 3. R 

~ ~ 

Ambient Temp:DB W B  RH% Duct static Pressure: in. WC - -- 



!&d S l E l t k ~  ENVlHONhlENTAL ENGINEERING. INC. - ! 
of 

Date: - 2  4-7= Project NO: Lotus f i l e :  

Test Condition: L/L, /r/lUu Barometric Pressure: 73,ls in. Hg 
Ambient Temp:DB J3 W B  ~7 RH%& Duct Static Pressure: in. WC 

- Client: +,$ ~ ~ J D  o 6 Test NO: f i  I i 5 6 . 3  Page 

@ Test Loczion: ,$l-f/+ , A / & r  Fuel: f l . ~ p t  Operator: < . 4.8 

COMMENTS : 
1.1 ./ L : /  

1 1  ,17 .,; .. _ _  $1'7 ?A' ,: ... 7 1. ' 1  :, (. . - _. - . - - - 
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