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SECTION 1 

INTRODUCTION 

v 

L. 

A t  t he  request o f  Southern C a l i f o r n i a  Gas Company, Pape 6 Steiner 

Environmental Services i s  pleased t o  submit t h i s  report  f o r  AB2588 emission 

t e s t s  on a t y p i c a l  I C  Engine (13) exhaust a t  t he  Goleta S ta t i on  located near 

Goleta, C a l i f o r n i a .  The purpose o f  these emission tes ts  was t o  generate 

emission data requi red by the Santa Barbara County APCD i n  r e l a t i o n  t o  the 

A i r  Toxics Hot Spots and Assessment Act o f  1987 (A82588). 

Emission t e s t i n g  was done w i t h  the englne operating near i t s  ra ted  

capaci ty on p ipe l i ne -qua l i t y  natura l  gas (avg. 579 HP versus 650 HP). The 
qq/. --- 

i n l e t  o f  t he  engine ca ta l ys t  system was sampled t o  determine a i r  t o x i c  

emissions from an uncontrol led engine. The o u t l e t  o f  the engine c a t a l y s t  

was tes ted  t o  determine a i r  t o x i c  emissions from engines w i th  non-selective 

ca ta l ys ts  f o r  NO, contro l .  

T r i p l i c a t e  aldehyde t e s t s  (formaldehyde, acetaldehyde, acro le in)  were 

performed us ing  the CARB Method 430 technique. Benzene. naphthalene, 

toluene, xylene and propylene were sampled in  t r i p l i c a t e  using evacuated 

S u m  elect ropol ished containers. T r i p l i c a t e  NH, tests  were conducted using 

BAAQMD Method ST-16. Samples o f  t he  gas f i r e d  In the engine were c o l l e c t e d  

and analyzed f o r  CHNOS, moisture and Btu content. Southern C a l i f o r n i a  Gas 

personnel c o l l e c t e d  engine operating data throughout the t e s t  per iod.  

Sect ion 2 o f  t h i s  repor t  presents the t e s t  matrix f o r  t h i s  program. 
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SECTION 2 

TEST MATRIX 

Table 2-1 summarizes the tests performed on this program. Tests #I 

and #2 were performed on April 10. 1990 and Test 63 was performed on 

April 11, 1990. Engine #3 was in continuous operation and did not experience 

any operating problems during the test period. 

Section 3 of this report presents the results o f  these tests. 
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SECTION 3 

TEST RESULTS 

Table 3-1 summarizes the resu l t s  of the tests performed a t  the in l e t  

o f  the engine catalyst .  Table 3-2 presents the resu l t s  obtained a t  the 

ca ta lys t  ou t le t .  For those compounds that  were "not detected" i n  the sample, 

the minimum detection limit for  tha t  compound was used t o  compute the 

reported resu l t s .  In actual f ac t ,  the emissions o f  these compounds i s  l e s s  

t h a n  the reported levels. 

. 
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W TABLE 3-1. SUMMRY OF SOURCE EMISSION TEST DATA (60'F) 

U n l t  Tested: Southern C a l i f o r n i a  Gas Date: A p r i l  10-11, 1990 
Goleta Englne if3 I n l e t  

Test Number 
Test Condit ion 
F-Factor drzx,. 

6As DATA 

Gas Flowrate (dscfm) 
Gas Analysis (Volume %) 

Carbon Dioxide, dry 
Oxygen, d ry  

EMISSION CONCENTRATION - ppm 

Benzene 
To1 uene 
Xylenes 
Propylene 
Naphthalene 

XFormaldehyde 
v XAcetaldehyde 

*Acrolein 
rNH, 

EMISSION RATE - l b / h r  

B en z e n e 
To1 uene 
Xylenes 
Propylene 
Naphthalene 
Formaldehyde 
Acetaldehyde 
Acro le in  
"a 

MISSION FACTOR - 1 b/HHBtu 

Benzene 
To1 uene 
Xylenes 
Propylene 
Naphthalene 
Formaldehyde 
Acetaldehyde 

\ Acrole in  
"3 

.. : Y 

0.42 0.40 0.38 
0.11 0.12 0.10 
t0.02 t0.02 ,t0.02 

t0.02 t0.02 
tO.09 / 1.70 I 4 . 3 3  

0.06 t0.01J t O . O 1  t o .  03 
<0.07 <0.01 { <0.01 <O .03 

0.45 1 0.18 0.45 

to. 20 t0.15 /' t0.15 

0.73' ! 

5.73E-03 
1 SOE-03 

t2.73E-04 
t2.73E-03 
t2.73E-04 

3.37E-02 
5.88E-04 

t8.00E-04 
2.7OE-Og 

5.78E-03 
, 1.59E-03 
t3 .  %E-04 
t2. 40E-03 
t2.40E-04 
t l  .56E-02 
t2.65E-04 
t3.55E-04 

1.73E-03 

5. L!JL,.04 4.85t-04 4.13E-04 4.7Gt-O4 
1.63E-04 1.72E-04 1.28E-04 1.12E-04 

t3.43E-05 Lq.12E-05 c4.14E-05 t3.89E-05 
<1.36E-04 t9.80E-05 t8.18E-05 tl.07E-04 
t4.13E-05 E-05 t2.67E-05 t3.26E-05 

4.76E-03 :::%-OSd 1.81E-03 t2.22E-03 
8.ORE-05 t1.40E-05 t1.56E-05 t3.68E-05 

<I. !OE-04 tl.7U!--OS t1.99E-05 t5.26E-05 
3.:!1E-04/ 2.441.'-04 1.09E-04 2.45E-04 
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TABLE 3-2. SUnllARY OF SOURCE EHISSION TEST DATA (60°F) 
v 

Unit Tested: Southern Californfa Gas Date: April 10-11, 1990 
Goleta Engine #3 Outlet 

Test Number 
Test Condition 
F-Factor 

GAS DATA 

1 2 3 AVG. 
590 HP 594 HP 553 HP, 
8486 8486/ 8486 

Gas Flowrate (dscfm) 1716' 2pef 
Gas Analysis (Volume 

Carbon Dioric 
Oxygen, dry 

! %) 70 13 60 I I 

le, dry 11.70 11.60 ll&-..-.. 1€2?3 
e 0  10.80 10.80 10.10) 

Q% 
EA1.SSION CONCENTRATION - PPiIl 

i Benzene 
*Toluene * Xylenes * Propylene 
&Naphthalene 
+formaldehyde 

W *Acetaldehyde 
Mcrol e f n 
rNH, 

MISSION RATE - l b / h r  !I 

0.12 
to. 01 
t0.02 
to. 20 
to. 02 

e87Q.E: . .  
p o . 0 2  

&;;a;;.- 

/ 

Benzene 
Toluene 
Xylenes 
Propylene 
Naphthalene 
Formaldehyde 
Acetaldehyde 
Acrolefn 
", 
MISSION FACTOR - 1 b/MBtu 

Benzene 
To1 uene 
Xylenes 
Propylene 
Naphthalene 
Formaldehyde 
Acetaldehyde 

L Acrolein 
", 

<3.42E-03 
t3.42E-04 

1.63E-04 

.52E-04 
3.10E+00 

1.2 15-04 
<I .42E-05 
t2.73E-05 
tl .08E-04 
t3.29E-05 
t2.30E-05 
tl . 18E-05 
<?. 15E-05 

4.37E-01 

0.04 
tO.O1 
t o .  02 
t0.15 
tO.02 
t O . O 1  
tO.01 

287.23 
t0.01J 

0.035 
0.01 

<o .02' 
<0.15/ 
<O.O2J 
<0.01 
to.01 
to. 01 

216.12 

0.06 
t0 .01 
t0.02 
t0.17 
. t0.02 
t0.01 
t0.01 
(0.01 

390.37 

A 
crJ" $1'. 4 

8.56E-04 '-4 ,&.15E-03 
t1.88E-04 '-3. $2.05E-04 

t3.13E-03 1 s  &3.20E-03 

C9.99E-05 L9.63E-05 L1.20E-04 
L5.83E-05 4.24E-05 C6.15E-05 
41.85E-04' C1.80E-04 L1.72E-04 

t3.13E-04 '##Jysp':.f.3. 20E-04 

<3.13E-04 ' 4'-" t3.20E-04 

1.62Et00 1.18Et00 C1.97E+W) 

3.4iE-US 
<8.83€-06 
<I .70E-05 
t6.72E-05 
t2.05E-05 
t7.91E-06 
<a. 16~-06 
t2 .60~-n6/ 

2.27E-01 

.04E-05 

t7.91E-06 tl .29E-05 
t6.12E-06 t8.69E-06 
t2.60E-95 cZ. 45E-05 

1.71F-$1 2.78E-01 
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SECTION 4 

SAMPLING EQUIPMENT AND PROCEDURES 

T h i s  section of the report  describes the Air Toxics Hot spots test '  

equipment and procedures. 

The t e s t  method fo r  NH, was BAAQMD Method ST-1B since CARB does not 

have a method. Benzene, naphthalene, toluene, xylene, propylene and total ;  

nonmethane hydrocarbon were collected i n  a manner s imi la r  t o  CAR8 Method 410. 

b u t  a Summa electropolished 316 s ta in less  s tee l ,  can i s t e r  was used in place 

of a Tedlar bag. the in te rna ls  of these canisters are extremely smooth and 

offer numerous advantages: 
U. 

I Blanks are very consistent and very low (4 ppb) compared with 

much higher Tedlar bag blanks 

No a r t i f a c t  formation (e.g.. outgassing from Tedlar bag) 

Easy t o  use and v i r tua l ly  leak-free 

No sample degradation fromexposure t o  sunl ight  or loss of sample 

due t o  bag seam failure 

I 

I 

I 

Aldehydes, including formaldehyde, acetaldehyde and acrolein, were determined 

using CARB Method 430. Finally,  CARB Ncthod .I-.? .ms usnd to uieawri 0, 3nd 

CO, emitted from the  engine. 

Since the IC engine stack was small and the number of simultaneous 

sampling t ra ins  was greater t h a n  the stack could accommodate, an a l te rna t ive  

approach -to sampling was proposed. The volatfle x g a n i c s ,  NH, and aldehyde G 
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t r a ins  do not require isokinetic sampling. A single-point sample probe was 

instal led i n  the stack f o r  these gaseous tests. A filter was mounted a t  the 

end of the probe t o  remove par t iculates  and a heated Teflon line was used 

t o  transport  the cleaned exhaust gas sample t o  ground level. A Teflon-coated 

diaphragm pump pumped the exhaust gases t o  a manifold. The gaseous samples 

were collected of f  this manifold. The following sections describe each 

measurement i n  de t a i l .  

4.1 SAMPLING PROCEDURES FOR ALDEHYDES 

4.1.1 Preoaration o f  the Aldehvde Samolina Train 

A l l  sampling t r a in  components were cleaned i n  the laboratory (soap 

and water, tap water r inse,  d i s t i l l e d  water r inse  and ace ton i t r i l e  r inse)  

t o  eliminate previous contamination. The sampling train components were 

sealed and transported t o  the sampling s i t e .  The CARE Method 430 equipment 

and procedures used t o  measure aldehydes consisted of: 

A tef lon probe (6 inches long) 

A Pyrex glass midget impinger t r a i n  i n  an icebath (impinger 1 

was dry; impingers 2, 3 and 4 contained 15 m l  DNPH; bubbler 5 

was dry; bubbler 6 contained a weighed amount of s i l i c a  gel) 

An umbilical t o  connect t h e  probe and sample box t o  t h e  control 

mdul e 

A control module containing a vacuum pump and a cal ibrated dry 

gas meter t o  measure the pressure, temperature anti f10Wl’d&.2 

throughout the train. 

W 

I 

I 

I 

The sampling t ra in  was charged using freshly prepared reagents (within 

Blanks of a l l  reagents were retained for subsequent analysis. 48-hours). 

A blank sample t r a i n  was treated i n  the same manner. L 

4-2 
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v 4.1.2 SamDlina Procedures for  the Aldehvde S amolina Train 

Prior to  a t e s t ,  the sampling t ra in  was heated and leak-checked a t  

the maximum pump vacuum t o  insure leakage was l e s s  than 0.002 cfm. A 

constant sampling r a t e  of 0.5 t o  1.0 l i t e r  per minute was used t o  collect  

the sample aver a 3-hour period. All pertinent data were recorded every 5 

minutes on the data sheet. The gases leaving the impinger t ra in  were 

maintained a t  <68"F. A t  the end of a t e s t ,  a leak check was performed a t  

the maximum pump vacuum. The probe and impinger were sealed with aluminum 

f o i l .  

4.1.3 l e  Reco verv Procedures for the Aldnhv de Sam1 ina Train 

Sample recovery occurred a t  the test s i t e .  Each impinger was removed 

from the icebath. The probe, glass connectors and impingers 1, 2. 3, 4 and -. 
5 were rinsed w i t h  d i s t i l l ed  water and the rinsings were transferred t o  an 

amber glass sample bottle.  All sample bottles were marked, labeled and 

stored on ice.  A chain-of-custody log was completed and the f i e l d  data sheet 

was labeled with the sample ID numbers. The blank sample t r a i n  was recovered 

i n  the same manner. The sampling t ra in  was then recharged i n  preparation 

f o r  the next test. 

4.2 

4.2.1 

v 

VOLATILE ORWIC COnPOUNOS SAMPLING PROCEDURES 

Sam1 ina Train Preparption for Volatlle Om anic Co mounds I voc I 
VOC includes benzene, naphthalene. toluene, xylene and propylene. 

Thr! Drama electropolished s ta in less  steel canis ter  (6 l i t e r )  used tn rol icct  

the VOC was thoroughly cleaned pr ior  t o  use in the f i e ld .  The container was 

p u t  i n  an oven and heated t o  drive off any organic contamination. Ultra-pure 

nitrogen was used t o  purge the canister during the  heating step t o  remove 

any contamination. After completing the canis ter  cleaning, a sample of the L 
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W purge gas was c o l l e c t e d  and analyzed f o r  hydrocarbon t o  determine the blank 

f o r  the c a n i s t e r . .  The canis ter  was then sealed f o r  shipment t o  the f i e l d .  

4.2.2 Sam1 i n a  Procedures f o r  V o l a t i l e  Oroanic ComDounds (VOCL 

A 1/8-inch s ta in less steel  probe was connected t o  the f l o w  regulator 

on t h e  Summa e lec t ropo l  ished s ta in less steel  canis ter .  An integrated grab 

sample o f  t he  exhaust gases was co l lected a t  a constant sampling r a t e  over 

the 3-hour t e s t  period. The canis ter  was then sealed f o r  shipment back t o  

the laboratory .  

4.3 AMMONIA SAMPLING PROCEDURES 

4.3 .1  Samole T r a i n  Preoaration f o r  NH. S amolina Tra in  

A l l  sampling t r a i n  components were cleaned i n  the laboratory (soap 

and water, t ap  water r inse, d i s t i l l e d  water rinse, and I P A  r inse)  t o  

e l im ina te  previous contamination. The sampling t r a i n  components were sealed 

and transported t o  the sampling s i t e .  The BAAQMD Method ST-I8 equipment and 

procedures used t o  measure NH, consisted of :  

u 

I A 6-inch Tef lon sampling probe 

I A Pyrex glass inpinger t r a i n  i n  an icebath (impingers 1 and 2 

contained 100 m l  0.1 N HC1; bubbler 3 was dry; bubbler 4 

contained a weighed amount o f  s i l i c a  gel)  

An umbi l ica l  t o  connect the probe and sample box t o  the  control  

module 

A con t rd l  module contait1:iig ;I vacuum pump, a cal ibrated dry gas 

meter and a ca l ibrated o r i f i c e  meter t o  measure the pressure, 

temperature and f lowrate throughout the t r a i n .  

I 

E 

The sampling t r a i n  was charged using f resh ly  prepared reagents. 

u Blanks o f  a l l  reagents were retained f o r  subsequent analysis. 

4-4 
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v 4.3.2 -1 ina Procedures for NH. SamDlina Tra in  

Pr ior  t o  a tes t ,  the sampling t r a i n  was leak-checked a t  15-inches 

Mercury to  insure leakage was less than 0.02 cfm. The probe was connected 

t o  the manifold. A constant sampling r a t e  was calculated using an HP-41CV 

ca lcu la tor .  All per t inent  data  was recorded every 5 minutes on the data 

sheet. The gases leaving the impinger t r a i n  were maintained a t  <68'F. A t  

the end of the test ,  the  sampling t r a in  was withdrawn for the  final leak 

check. This leak  check was performed a t  15-inches Mercury or a t  t h e  highest 

vacuum achieved d u r i n g  the t e s t .  The impinger t r a in  was sealed w i t h  aluminum 

fo i l .  

4.3.3 BmD l e  Recoverv Procedures f o r  N H, Sam1 i na Trai  Q 

Sample recovery occurred a t  the t e s t  s i t e .  Each impinger was removed 

from the  icebath.  The contents of impingers 1, 2 and 3 were t ransfer red  t o  

a polyethylene sample bot t le .  Dis t i l l ed  water r insings of  the  impinger t r a i n  

were t ransfer red  t o  this  same bot t le .  All sample bot t les  were marked and 

labeled. A chain-of-custody log was completed and the f i e l d  da ta  sheet was 

a l so  labeled w i t h  the  sample I D  numbers. The sampling t r a i n  was then re- 
charged i n  preparation for the next test. 

W 
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SECTION 5 

ANALYTICAL PROCEDURES 

This  sect ion o f  the repor t  describes the ana ly t i ca l  procedures used 

t o  analyze the samples co l lected on t h i s  t e s t  program. Pac i f i c  Gas 

Technology conducted the fue l  gas analyses. Enseco i n  Sacramento, Ca l i f o rn ia  

conducted the aldehyde analyses. Enseco o f  E l  Monte, C a l i f o r n i a  conducted 

the analyses o f  the Summa canisters. Pape & Ste iner  Environmental Services 

analyzed the NH, samples. 

5.1 ANALYSIS OF VOLATILE ORGANIC COMPOUNDS 

A sample o f  the VOC gases contained i n  the 6 - l i t e r  Suma canis ter  was 

metered through a mass f l ow  con t ro l l e r  i n t o  a cryogenically-cooled t rap  w i th  

a temperature contro l  assembly (Nutech Model 320-01). A f t e r  500 m l  o f  the 

v 

sample had been trapped, a valve was switched and the t rap was rap id l y  heated 

(-160'C t o  120°C i n  60 seconds) t o  purge the  t rap 's  contents onto the  GC 

column (OV-1 c a p l l l a r y  column, 0.53 om X 50 m w i t h  0.88 jm crossl inked methyl 

s i l i c o n e  coat ing).  The ind iv idua l  VOCs were separated by the 6C (HP Hodel 

5890 with temperature programing and j e t  separator option) and measured by 

the  mass se lec t ive  detector (HP Hodel 59708 w i t h  HP--1000 R i i 4  data system) 

w i t h i n  a preselected range o f  atomic mass u n i t s  (amu). A l i h r a r y  was then 

performed t o  i d e n t i f y  the compounds e lu ted from the  GC. 

An i n i t i a l  ca l ib ra t ion  curve consis t ing o f  three standards was r u n  i n  

the  l i n e a r  working range o f  the instrument. Each day, the mass spectrometer b 

5- 1 



.... -. .. , . . 

v had t o  meet the tuning c r i t e r i a  described i n  Table 4 o f  EPA Compedium Method 

70-14. A f t e r  tuning, a s ing le  point  check standard was analyzed. Ninety 

percent o f  t he  ta rge t  compound concentrations had t o  be w i t h i n  +30% o f  the 

three-point c a l i b r a t i o n  curve. I f  the check standard f a i l e d  t o  meet t h i s  

c r i t e r i o n ,  a new three-point ca l i b ra t i on  curve was run. This d a i l y ,  one- 

p o i n t  check standard was used t o  calculate the concentratlon o f  t h e  samples. 

5.2 ANALYSIS OF NH, SAMPLES 

A 50 m l  a l i q u o t  o f  the impinger l i q u i d  was measured. The NH, was 

determined d i r e c t l y  using a ca l ibrated s p e c i f i c  i o n  electrode. The 50 m l  

a l i quo t  was placed i n  a 100 m l  beaker w i th  a Teflon s t i r  bar. NH, i on i c  

strength adjuster ( ISA)  so lu t ion was added u n t i l  a blue c o l o r  persisted. 

The electrode was r insed w i t h  d i s t i l l e d  water, immersed i n  the  l i q u i d ,  and 

allowed t o  reach a s tab le reading. A blank o f  the 0.1 N HC1 impinger 

so lut ion was t reated i n  an i den t i ca l  manner. 

5.3 ANALYSIS OF ALDEHYDES 

u 

Aldehydes react  w i t h  DNPH by nuc leophi l ic  addi t ion t o  the carbonyl 

rad ica l  fol lowed by 1,Z-elimination o f  water and the formation o f  the 2,4- 

dinitrophenylhydrazone. Acid i s  required t o  promote p ro tona t ion  o f  the 

carbonyl rad i ca l  because DNPH i s  a weak nucleophile. 

A f t e r  organic solvent extract ion, the DNPH-aldehyde d e r i v a t i v e s  were 

separated using reverse phasc HPLC and detected wi th  an u l t r a v i o l e t  (UV) 

adsorption detector operated a t  360 nm. 

Aldehydes i n  the sample were i den t i f red  and quant i f ied by comparison 

o f  re tent ion times and area counts, respectively, with those o f  standard 

samples. 

u A blank so lu t i on  of the DNPH impinger absorption s o l u t i o n  was treated 

i n  the same manner. 

5- 2 



5.4 FUEL W 

A sample of the fuel fired durlng this test  program was collected and 

sent t o  Pacific Gas Technology for analysis. Analysis was performed by PGT 

in accordance with EPA Title 40 Section 60.45. The specific procedures are 

itemized in Table 5-1. The results appear a t  the end of  this section. 

L 

. .  

i 
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TABLE 5-1. FUEL ANALYSIS METHODS 

LABORATORY TESI PROCEDURES FOR FUEL OILS AND FUEL GASES 

Reference: EPA T i t l e  40. Section 60.45 

FUEL OIL TESTS: 

Sediment and Uater, Vol. % 

Grav i t y  by Hydrometer (API)  

A P I  Gravi ty Corrected t o  60'F 

Gross C a l o r i f i c  Value (Btu/ lb)  

Ul t imate Analysis (C, H, 0, N, S, w t .  X )  

Carbon, Hydrogen 

Nitrogen (chemiluminescence detector] 

S u l f u r  

Ash 

Oxygen 

GASEOUS FUELS BY 6AS-LIQUID CHROMATOGRAPHY: 

Gas Analysis 

S u l f u r  Analysis 

Calcu lat ion o f  Gross C a l o r i f i c  Value 

Component Yeight X, F-factor calculat ions 

PROCEDURES FOR SCRUBBER LIQUOR ANALYSIS: 

S p e c i f i c  Graviby 

Chlor ides 

ASTM 04007-81 

ASTM 01298-80 

ASTM Table SA 

ASTM 02015-77 

ASTM 03178-73 

ASTM 03431-80 

ASTM 02622-82 

ASTM 0482 

ASTM 03176-74 

ASTM D1945-81 

CPA 816 

ASTH 03588-81 

EPA 40:60.45 

ASTM D14--! 

ASTH 0512-67 
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PACIFIC GAS TECHNOLOGY 

0700 Eercon Ortwe - Suite 39 
Bekersfleld. CellfOPnia 93309 

Fax. 8 O S f 3 2 0 - 2 7 0 6  
EQSJ320-137 7 

GAS ANALYSIS BY CHROMATOGRAPH 

PAPE 6r STEINER ENVIRONMENTAL SERVICES SAMPLED: APRIL 11, 1990 
~~~~ ~ ~ ~ 

5801 Norris Road 
Bakersfield. CA 93308 SUBMITTED: APRIL 1 2 ,  1990 

REPORTED: APRIL 18, 1990 
R E C E I V E D  
APR 2 0 1990 

Attention: J i m  Steiner 

LAB P 2742 
Sample ID : SO CAL GAS 

GOLETA 
FUEL GAS Ans'd ...._.. _.... PkS ID # : 22557 

OXYGEN ND 
ITROGEN 0.12 

-ARBON DIOXIDE 0.56 
AYDROGEN ND 
CARBON MONOXIDE ND 
HYDROGEN SULFIDE ND 

METHANE 
ETHANE 
PROPANE 
iso-BUTANE 
n-BUTANE 
iso-PENTANE 
n-PENTANE 
HEXANE + 

98.01 
0.41 
0.34 
0.14 
0.22 
0.07 
0.04 
0.09 

0.00 CARBON 74.30 
0.20 HYDROGEN 24.42 
1.48 OXYGEN 1.08' 
0.00 NITROGEN 0.20./ 
0.00 SULFUR o .oo /  
0 . 0 0  

94.40 
0.74 
0.90 
0.49 
0.77 
0.30 
0.17 
0.16 

SPECIFIC GRAVITY I : 0 . 5 7 5  

HYDROGEN (Draeger 1 SULFIDE :- 

TOTAL I DRY 1028 
BTU/cu ft 

WET 1010 

SPECIFIC 
v01,uMF: : 22.82 

NET * DRY : 
BTU/cu ft 

WET : 

'w:U/!.l, : . 23456 

I CALCULATED ACCORDING TO : ASTM D-3588 
!j-5 

cu Ft/lb 

927 

911 

211.47 



SECTION 6 

QUALITY ASSURANCE 

6.1 MANUAL SAFIPLING EQUIPMENT 

A detailed record of repair and maintenance to each sampling train 

is kept. Preventative maintenance to each system is performed periodically 

t o  avoid complete component breakdown during a field test. 

A detailed record of sampling system calibrations is also kept. 

Calibration data for the sampling nozzles, pitot tubes, dry gas meters and 

orifice meters are available for review. Results of the EPA Quality Assur- 

ance Branch biannual audits of the dry gas meter and orifice meter combina- 

tions are also logged and verify our in-house caltbration data. The cali- 

bratfon data for the equipment used on this program can be found in the 

Appendix. 

6.2 LAB ANALYSIS 

v 

All field samples are assigned a label and an ID number. This ID is 

also affixed t o  a chain-of-custody log and to the field data sheet to 

eliminate any chance of sample mixup. 

Prior i.1 analysis, all glassware i s  thoroughly t:Ie.:wil (soap slid vatcis. 

tap water rinse, distilled water rinse, IPA rinse) to eliminate any 

contamination. The evaporating dishes used to evaporate the washings are 

treated the same as a sample (dried in an oven. desiccated and weighed 

repeatedly at 6-hour intervals until a constant weight is achieved). The u 

6-1 
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W glassware used t o  measure volumes and make t ransfers  and d i lu t ions  are a l l  

NBS Class A t o  insure accurate measurements. All ueighings a re  carr ied o u t  

on a Sartorius Research Model R160P electronic semi-micro balance supported 

by a marble tab le  i n  a separate room from the main analytical  laboratory. 

The balance is  cal ibrated regularly against an NBS Class 5-1 weight. 

All reagents used i n  the field and i n  the laboratory are  ACS reagent 

grade and blanks of these reagents are evaluated for  every set of t e s t s .  

Blanks are  taken i n  the field from the squeeze bot t les  and not the original 

container. Records are  kept on these blanks t o  insure consis tent  qual i ty  

of the reagents. 

A qual i ty  control program consisting of duplicate analyses ( t o  measure 

precision),  spikes ( to  measure recovery efficiency) o r  analysis of blind 

standards supplied by EPA's Quality Assurance Branch ( to  measure accuracy) 

i s  implemented f o r  each t e s t  program. Table 6-1 summarizes the r e su l t s  o f  

the QC checks on t h i s  program. 

6.3 ALDEHYDE ANALYSIS 

1 

v 

Prior t o  shipping the DNPH t o  the test site, Enseco purified the DNPH 

and checked I t  f o r  contamination. Enseco evaluated a method blank, spiked 

a control sample twice t o  determine percent recovery and repeatabi l i ty  f o r  

he results of the QA/QC d a sampling t r a in  bl 

checks appear I n  Appendix C. 

6.4 'JOC ANALYSIS 

A laboratory control sample (LCS) i s  analyzed a f t e r  t he  check standard. 

T h i s  sample cons is t s  of the ta rge t  VOCs prepared i n  a separate canis te r  a t  

a concentration t h a t  d i f f e r s  from tha t  of the check standard. Five compounds 

a r e  used t o  assess control f o r  the LCS: methylene chloride. LI 
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v 1,l-dichl oroethene, trichl oroethene. to1 uene and 1,1,2,Z-tetrachloroethane. 

The percent recovery for  the f ive  control compounds must be w i t h i n  a window 

of 80-115%. 

For each l o t  of 20 samples analyzed, a duplicate control sample (DCS) 

is analyzed a f t e r  the LCS. The DCS i s  identical  t o  the LCS i n  composition 

and source. The 80-115% recovery c r i te r ion  must be met. In addition, the 

re la t ive  percent difference (RPD) for t h e  LCS and DCS must be <20%. 

A system b l a n k  of the HC-free a l r  must be analyzed a f t e r  the LCS and 

The blank results must indicate t h a t  there  are no t a rge t  compounds DCS. 

present above the minimum detection level.  

The r e su l t s  o f  these checks appear i n  Appendix C. 

.. . . 

... . . 
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TMLE 

Jest Loc- IsL!L 
Inlet 1 

2 

Outlet 1 
2 

6-1- YLL OAJtIC CHECKS 

Jest Par ameter DuDl icate X flecoverv X 

101.1 
100.0 97.0 
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APPENDIX A 

PAP€ h STEINER R A W  DATA 
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- 
SMIPLE HANDLING/LOG-IN 

W 

1 .  

8 .  

CHAIN OF CUSTODY 

I 
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-- . 

S a m p l e  Type Yo1 me C o m m e n t s  

7 22573 
22572 

2.  

3 .  - 
4. 

22571 Mah Sbrnplo Tu1 

22570 

22569 %%E%& # 
- 

5 .  

22568 %%e% 
6. 

11.  22563 e&%% 
... 

-. -- 
CHAIN O F  CUSTODY 
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Sample Type Volume Comments 

6. 
W 

- 10. 

11. 

- 1 2 .  

CHAIN OF CUSTODY 
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. .  

L 
SAMPLE TYPE : NH3 DATE : 6/18/90 

REQUESTED BY :So Cel Gas,Goleta, INLET, 4/10-11/90 
ANALYTICAL METHOD :ISE METER 

SAnPLE COMPONENT :.IN HCL ANALYST : Lw 6r ~ t r ,  

1 0 . 6 7 5  

2 0.770 

3 0 .470  

Blank 0.100 

PERCENT 

1.. 16 97. a REC 
htiD 

0.658 0.35 100.0 DUP 

0.038 0.00 
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A N A L Y T I C A L  R E P O R T  

W 

SAMPLE TYPE : NH3 DATE : 
SAMPLE COMPONENT :.l N HCL ANALYST : 4/18/90 
REQUESTED BY :So Cal Gas,Goleta, Outlet, 4/10-11/90 
ANALYTICAL METHOD :ISE METER 

Test Sample 
No. Volume P P  mg 

DILUTION (L) N NH3 -----___-_ ----- _-------- ----__--- -------_-- 
1/10 1 0.480 227.500 X 10 = 1325.5 

2 0 .480  977 569.30 

3 0.520 680 429.25 

Blank 0.100 0.038 0.00 

. 
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FUEL / FLOWRATE CALCULATIONS 

PLANT ................. SO CAL GAS 
SOURCE ................ GOLETA ENG t3 INLET Temp. Std.: 60 
DATE .................. APRIL 10,1990 Press. Std: 29.92 

W 

----_---____________---------------------------------------------------- 
FUEL PLOURATE DATA : 

Barometric Press., in.Hg.. 30.45 ' 30.38' 30.31 
Brake Horsepower ......... 590.00 594.00 553.00 
Fuel Flow, scfh .......... 
Oxygen, 8 ................ 5.60 6.17 7 -70 

RUN 1 RUN 2 RUN 3 ------------_----- 
/ - - - - - - - - -------- -------- 

Fuel Flow, acfh .......... 6452.00, 6602.00' 6239.004 
Fuel Press, psig ......... 1.01 1.01' 1.00' 
n psia ......... 15.97 15.93 15.89 3. 

Fuel Temp, dF ............ 69.00J 76.50' 62.80J 

........................................................................ 
FUEL ANALYSIS DATA : ------------------- 

RUN 1 RUN 2 RUN 3 - - - - - - -- ---__-__ -------_ 
Btu/scf, Grosa Cal. Value: 1020.00' 1028.00/ 1028.00' 
Btu/lb, Gross Cal. Value : 23456.00' 23456.00' 23456.00' 
Hydrogen, Ut.% : 24.42' 24.02' 24.42' 
Carbon, Ut.% 74.30' 74.30' 74.30' - Sulfur, Wt.8 0.00: 0.00' 0.00' 
Nitrogen, Wt.% : 0.20, 0 . 2 0 '  0 .20 '  
Oxygen. Ut.% 1.08 1.08/ 1.08C 

........................................................................ 
CALCULATIONS : ------------ 

RUN 1 RUN 2 RUN 3 AVERAGE -------- -------- -------- --------- 
F-Factor,dscf/UMBtu : a.4a5.54/  8,485.54 '  a.485.54/ 8,a5.54/ 

Fuel Rate, rcth 6 8 9 0 . 4 7 ~  6 d o  d g  L70? . ' I f  6 d 2  LPYb-. Y>- 
!A$l.Ij 

Beat Rate, MnBtu/hr : 7.083 i , A 7  &956 
-l.lZS C .  9 9 7  

gas flowrate, dscfm : 1368.4QJ 1 6 1 0  I W O O  M. 18 
IVZ9.7' l  rSW.  I q  W1.s-3 

/ / / / 
[F-Factor 10E6 x [3.6$(%H) + 1.53(kC) + 0.57(88) + O.l4(%N) - 

0.46(802)] / (Btu/lh) x [(Tstd + 460) / 5281 

Iscfh - fuel acfh x [Pb + (P,psig x 2.036 in.Hg/psi) / (T fuel + 460)] 
x [(Tstd + 460) / Pstdl  
where: psig  = psia - 14.7 

* 'kfBtu/hr scfh x lBtu/scf) / lOE6 

Jdscfm = MnBtu/hr x dscf/MKBtu x (Ihr/bOmin) x 120.9 / (20.9- %02)1 



PLANT ................. SO CAL GAS 
SOURCE ................ GOLETA ENG $3 OUTLET Temp. Std.: 60 - DATE .................. APR 10,11,1990 Press. Std: 29.92 

-___-___________-------------~------------------------------------------ 
FUEL FLOWRATE DATA : 

Barometric Press., in.Hg.. 30.45/ 30.38’ 30.31’ 

RUN 1 RUN 2 RUN 3 -__---_-_________- --_----- -___---- -------- 
Brake Borsepower ......... 590.00 594.00 553.00 
Fuel Flow, scfh .......... 
Oxygen, Z ................ 8.70 10.80 10.80 

Fuel Flow, acfh .......... 6452.00 ’ 6602.00’ 6239.00 ’ 
Fuel Press, psig ......... 1.01’ 1.01’ 1.00‘ 

psia ......... 15.97’ 15.93’ 15.89’ 
Fuel Temp, dF ............ 69.00 ’ 76.50’ 62.80’ 

A I, 

3.125-  (.. Y’17 7.  *3< 
Flue gas flowrate, dscfm : 1716.16J 20- aQ27.05 1 9 W l  

/ - 
I D  la-, IS Z O d d . Y 3  t l 3 1 * 9 I  

F-Factor - 10E6 x [3.64(%H) + 1.53(%C) + 0.57(%S) + 0.14(%N) - 
0.46(%02)1 / (Btu/lb) x [(Tstd .c 460) / 5281 

scfh - fuel acfh x [Pb + (P,psig x 2.036 in.Kg/p6ik/ (T fuel + 46011 
x [ITstd + 460) / Pstdl 
where: psig = psia - 14.7 

v MPlBtu/hr = scfh x (Btu/scf) / 10E6 

dscfm = MMBtu/hr x dscf/mtu x (lhr/60min) x 120.9 / (20.9- 802)] 
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.. 

b 
COMPANY NAUE : SO C U  GAS FILE NAME : SCC-GOLI 
SOURCE : GOLETA ENG t3 INLET 
DATE : APR 10,11 ,1990 
02  CORRECTION: 1 5  0 TEMP. STD . : 60 

Run 1 Run 2 Run 3 ------- ------- _-_____ 
Tm, dF ...... 94.56’ 95.56 90.84 

Vm, cu.ft. .. 9 8 . 8 5 6 5  99.605 98 .308 

dH, in.H2O .. 1-00’ 1 - 0 0  1 .oo 

Y. meter fac. 0.9940 1 0.9940 0 .9940 

Pb, in.Hg. .. 30.45 30.38 3 0 . 3 1  

0 2 ,  percent . 5.60’ 6.17 7 . 7 0  
Qs (std) ,dscfm 1 . 3 6 8 /  1 , 4 3 4  1,551 

Nm(stdl = [ T(std) + 4 6 0  / 2 9 . 9 2  I x Vm x Y x 
(Pb + (dH / 1 3 . 6 ) )  / (Tm +460) : 

Run 1 Run 2 Run 3 
. . .  ------- ------- ------- 

Vm(std) ........... 93.9977/ 94.3226 93.6763 dscf 

EnISSION CALCULATIONS : 

ppm NH3 - 1.60864 x (Temp.Std. + 4601 x (mg “31 / ( MU x Vm,std) 

ppm NH3 0 Corrected 02% = ppm “3 x [ 20.9 - 0 2  correction / 

lb/hr - 8.223e-5 x Q8(std) x MW x ppm / (Tstd + 460)  

....................... 
/ 

. ( 20.9 - lrO2 mersarefl) 

Run 1 Run 2 Run 3 ------- ------- 
0.18  

ppm NH3 0 corrected 02% 0.28 0.18 0 . 0 8  
L lb/hr “3 ............. 2 . 7 0 3 - 0 3 l  1.733-03 7.673-04 

ppm NH3 ............... 0.73 r----;;45 
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CH2O CALCULATIONS 

W 
COMPANY NAME : SO CAL GAS 
SOURCE : GOLETA ENG #3 INLET 
DATE : 08/00/88 
02 CORRECTION: 15 % TFXP . STD. 60 dF 

Run 1 Run 2 Run 3 ------- ------- ...... 83.00 /----;;;21 

Vm, cu.ft. .. 4.649 3.1485 3.279 

Tm, dF 86.51 
Y ,  meter fec. 0.9978 0.9978' 0.9978 

Pb, in.Hg. .. 30.45 30.38 30.31 
dH, in.H20 .. 0.00 0.00' 0.00 
02, percent . 5.60 6.17d 7.70 
Qs (stdl ,dscfm 1,368 1,551 

Vm(std) = [ T(std1 + 460 / 29.92 1 x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460) : 

Run 1 Run 2 Run 3 ------- ------- ---___- 
Vrn(std) ........... 4.4919 3.0543J 3.2142 dscf 

Icw of CH2O .......... 30.03 

HnfSSION CALCW?,ATIONS : 

1 
ppm CH2O 1.60864 X (Temp.Std. + 4601 X (ig CB20) / ( WW X Vm,std) 

ppm CH2O 9 corrected 02% = ppm CH2O x [ 20.9 - 02 correction / 
lb/hr = 8.223e-5 x Qs(stdj x HW x ppm / (Tstd + 460) 

. (. 20 ... 2. - hn? measured) 
. /  

Run 1 Run 2 Run 3 ------- ------_ __-____ 
ppm CHlO' ................ 5.19 <0.09/ 1 .lo 
ppm cmo c1. 15.9 -102' ...... '2.00 .<u.o4 0.76 d .  v lb/hr CX20 ............... 3.37E-02 6. I*-0 l.25E-02 

-I 
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CH3CHO CALCULATIONS 

k 
COMPANY NAME : SO CAL GAS 

DATE : APR 10,11,1990 
02 CORRECTION: 15 % TEMP.STD. : 60 dF 

SOURCE : GOLETA ENG ( ~ 3  rNLET 

Tm, dF ...... 
Y .  meter fac. 
Vm, cu.ft. .. 
Pb. in.Hg. .. 
dH, In.H2O .. 
02, percent . 
Qs(std),dscfm 

Run 1 Run 2 ------- ---___- 
86.51 83.00 

0.9978 0.9978 

30.45 30.38 
0.00 0.00 
5.60 6.17 

1,368 1,434 

4.649 3.148 

Run 3 ------- 
76.21 
0.9978 
3.279 
30.31 
0.00 
1.70 
1,551 

Vm(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460)  : 

Run 1 Run 2 . Run 3 ------- ------- ------- 
Vm(std) ........... 4.4919 3.0543 3.2142 dscf 

W 

LABOMTORY ANALYSIS : 

Run 1 Run 2 Run 3 ___---- ------_ ------- 
mg CH3CHO .............. 0.0146 <0.0100 <0.0100 

* nW of CH3CHO ........ 44.05 

ppm CH3CHO - 1.60864 x (Temp.Std. + 460) x (mg CH3CHO) / ( MU x Vm.std) 

ppm CH3CHO 0 corrected O a t  ppm CH3CBO x [ 20.9 - 02 correction / 

lb/hr = 8.223e-5 x Qs(std) x MW x pprn / (Tstd + 460) 

( 20.9 - 502 PMn:'?v>m\) 

Run 1 Run 2 Run 3: ------- -------. ------- .............. ppm CH3CXO .0'.06 . <0.01 <0..01 
'ppm CH3CHO e 15.0 ~ G Q  ..: : 0.024 <0.002, < o . o a j  

- .  . lb/hr 'CH3CHO ....... .:..'. . .5.883-04 9..993-05 1.08&-04 
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C3H40 CALCULATIONS 

W 
COMPANY NAME : SO CAL GAS 
SOURCE : GOLETA ENG #3 INLET 
DATE : APR 10,11,1990 
02 CORRECTION: 15 % 

Tm, dF ...... 
Y,  meter fac. 
Vm. cu.ft. .. 
Pb, in.Hg. .. 
dH, in.Ha0 .. 
02, percent . 
Qs (std) ,dscfm 

TEMP.STD. : 60 df 

Run 1' Run 2 Run 3 -_-____ _ _ _ _ _ _ c  ------- 
86.51 83.00 76.21 

0.9978 0.9978 0.9978 
4.649 3.148 3.279 
30.45 30 ..38 30.31 
0.00 0.00 0.00 
5.60 6.17 1.70 
1,368 1 , 4 3 4  1,551 

Vm(std) = C T(std) + 460 / 29.92 I x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460)  : 

Run 1 Run 2 Run 3 ------- ---_-_- -______ 
Vm(std) ........... 4.4919 3.0543 3.2142 dscf 

mg C3H40 .......... .. . MW of C 3 H 4 0  ......... 56.06 

ppm C 3 H 4 0  = 1.60864 x (Temp-Std. + 460) x (mg C3H40) 1 ( M i x  Vm,std) 

ppm C3H4O e corrected 02% = ppm C3H40 x [ 20.9 - 02 correction / 
( 20 9 R02  masured) 

lb/hr = 8.223e-5 x Qslstd) x Mw x ppm / (Tstd + 460) 

Run 1 'Run 2 Run 3 ------- ------- ------- 
.............. ppm C3H40 s0.07 :0.01 <0.01 

ppm C3H4O 0 15.0 %02 ... <0.026 .O.r )Od <0.004 
W UVhr C 3 H 4 0  ........... . 8  .OOB-0 I :4.27E--04 1 . 3 7 ~ 0 4  
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NH3 CALCULATIONS -_____----__---- 
W 

COMPANY NAME : SO CAL GAS F I L E  NAME : 
SOURCE : GOLETA ENG #3  OUTLET 
DATE : APR 1 0 . 1 1 . 1 9 9 0  
0 2  CORRECTION: 15  % TEMP-STD. : 60 

Run 1 Run 2 Run 3 ------- ------- ------- 
"In, dF ...... 9 7 . 5 4  9 8 . 4 2  9 5 . 5 3  
Y,  meter fac. 1 . 0 0 2 2  1 . 0 0 2 2  1 . 0 0 2 2  
Vm, c u . f t .  .. 101 .949  1 0 2 . 1 9 2  102.109 
P b ,  in.Hg. .. 3 0 . 4 5  3 0 . 3 8  30 .31  
dR, i n . H Z O  .. 1.00 1.00 1 . 0 0  
0 2 ,  p e r c e n t  . 8 . 7 0  1 0 . 8 0  1 0 . 8 0  
Qs ( s t d )  ,dscfm 1 , 7 1 6  2 , 0 9 2  2 , 0 2 7  

Vm(std1 = t T ( s t d 1  + 460 / 29 .92  1 x Vm x Y x 
( P b  + (dH / 1 3 . 6 ) )  / ITm +460)  : 

Run 1 Run 2 Run 3 ------- ------- _------ 
Vm(std)  ........... 97.2160 97 .0710 97.2727 dscf 

ppm NR3 - 1 .60864  x (Temp.Std. + 460) x lmg "3) / ( Mw x Vm,stdl 

ppm NH3 9 corrected 0 2 4  = ppm NH3 x [ 20.9  - 0 2  correction / 

lb/hr - 8.223e-5  x Q s ( s t d 1  x MW x ppm / ITstd + 460)  

I 20 .9  - a02 measured; 

Run 1 Run 2 Run 3 _-_____ ------- -_----- 
ppm "3 ............... 6 6 7 . 7 5  287 .23  a u . 1 2  

v lb lhr  NH3 ............. 3.10E+00 1.62E+00 1.18E+00 
ppm NH3 0 corrected 0 2 1  322 .93  167 .79  1 2 6 . 2 5  

A 4 9  
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CH20 CALCULATIONS 

COMPANY NAME : SO CAL GAS 
SOURCE : GOLETA ENG W3 Q g C W L  
DATE : APR 10.11.1990 
02 CORRECTION: 15 % TEMP. STD. : 60 dF 

v 

Tm. dF ...... 
Y .  meter fac. 
Vm, cu.ft. .. 
Pb, in.Hg. .. 
dH, in.820 .. 
02, percent . 
ps (stdl .dscfm 

Run 1 Run 2 ------- ------- 
76.53 77.94 
0.9976 0.9976 
2.676 5.348 
30.45 30.38 
0.00 0.00 
8.70 10.80 

1,716 2,092 

Run 3 ------- 
72.01 
0.9976 
5.648 
30.31 
0.00 
10.80 
2,027 

Vm(std) = [ T(std) + 460 / 29.92 I x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460) : 

Vm(std) ........... 

Run 1 in 2 

dsct 

MW of CH2O .......... 30.03 

BnISSION CALCULATIONS : ....................... 
ppm CH2O - 1.60864 X (Temp.Std. + 460) x (mg CB20) / ( MI x Vm,std) 

ppm CH30 corrected 02% = ppm CH2O x [ 20.9 - 02 correction / 
lb/hr = 8.223e-5 x Qsfstd) x MW x ppm / (Tstd + 460) 

( 1 0 . 9  - a02 m e a s u r d l )  

Run 1 Run 2 Run 3 -- ---- - ------- ---- --- ............... ppm CH20 < 0 . 0 2  <o. 01 <o. 01 
t.m C H ~ O  e 1 5 . 0  802 .... <o.oos <o.oos < O . O O ~  

L lb/hr CH2O ............. 1.63E-04 9.993-05 9.63E-05 
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CH3CHO CALCULATIONS 

W 
COMPANY NAME : SO CAL GAS 
SOURCE : GOLETA ENG # 3  OUTLET 
DATE : APR 10,11,1990 
02 CORRECTION: 15 t TEMP.STD. : 60 dF 

Tm. dP ...... 
Y, meter fac. 
Vm, cu.ft. .. 
Pb, in.Hg. .. 
dH, in.H20 .. 
02, percent . 
Qs (std) ,dscfm 

Run 1 Run 2 --__-__ ---_--- 
76.53' 77.94 
0.9976/ 0.9976 
2.67d 5.348 
30.45J 30.38 
0.00' 0.00 
8.70' 10.80 

1,716' 2,092 

Run 3 ------- 
72.01 
0.9976 
5.648 
30.31 
0.00 
10.80 
2,027 

Vm(std) - [ T(std) + 460 / 29.92 1 x Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460) : 

Run 2 Run 3 -_-___- _-__-_- -_____- 
mg CH3CHO .............. <O.OOlO '-<O.OOlO <0.0010 

dscf 

MN of CH3CHO ........ 4 4 . 0 5 /  

EMISSION CALCULATIONS : 
L-_----____--__---_-___ 

/ RRm CH3CHO - 1.60864 x (Temp-Std. + 460) x (mg CH3CHO) / ( MN x Vm,std) 

ppm CH3CHO 0 corrected 02% = vpm CH3CHO x [ 20.9 - 02 correction / 

lb/hr - 8.223e-5 x ps(std) x EIW x pprn / (Tstd + 460) 

( 2 0 . 9  - 202 moariurcd) 

Run 1 Run 2 Run 3 ------- ____--_ -_---__ 
ppm CH3CHO ............. <0.007' t0.004 <o.o03 
ppm CH3CW e 15.0 oo2 ..(0.003 ( 0 . 0 0 2  <o.ooz 
lb/hr CH3CHO .......... .8.37E-05/5.833-05 4.24E-05 b 
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/ 
C3H40 CALCULATIONS 

v 
c o n p m  NAUE : 
SOURCE 
DATE 
02 CORRECTION: 

W 

W 

Rn, dF ...... 
Y. meter fac. 
Vm. cu.ft. .. 
Pb, in.Hg. ._ 
a,. in.H2O .. 
02, percent . 
Qs (std) ,dscfm 

SO CAL GAS 
GOLETA ENG 13 OUTLET 
APR 10,11,1990 

15 8 TEUP.STD. : 60 dF 

Run 1 Run 2 Run 3 ----__- ---_--- -__---_ 
76.53 77.94‘ 72.01 
0.9976‘ 0.9976/ 0 -9976 
2.676 5.3481 5.648 
30.45 30.38’ 30.31 
0.00 0.00’ 0.00 
8.70 10.80’ 10.80 

1,716 vg 2.027 

Vm(std) = [ T(std) + 460 / 29.92 1 X Vm x Y x 
(Pb + (dH / 13.6)) / (Tm +460) : 

Vm(std) ........... 

Run 

dscf 

Run 

4 MW of C3H40 ......... 56.06J 

ppm C3H4O - 1.60864 x (Temp-Std. + 460) x (mg C3H40) / ( MU x Vm,std) 

pprn C3H40 0 corrected 02% - ppm C3H40 x [ 20.9 - 02 correction / 

lb/hr = 8.223e-5 x Qs(std) x MU x ppm / (Tstd + 460) 

( In -9 - bo2 mmnmirml) 

Run 1 Run 2 Run 3 ------- ---= Eaab/ -_----_ 
pprn C3H40 .............. tO.01 - <0.01 
pprn C3H00 e I 5 . 0  D..x . ,. c0.00bi (0.003 , (0.003 
lb/hr C3840 .......... .1.523-04 1.85E-04 1.80~-04 
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Company 
Source/Unit : 
Test Method : 
Date 

v 

AN-4LSTIC.U SUMMAR\ 

SOUTHERN CAL. GAS 
GOLETA ENGINE # 3  ISLET 
CXRB METHOD 410, VOC AIR C.WISTER 
10- Apr - 90 
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EMISSION CALCULATIONS 

SOUTHERK C.\L. GAS 
COLETA EKCINE U3 INLET 
CARB METHOD 410. VOC AIR CAMISTER 

10- Apr- 90 

Company 
v Source/ Uni t : 

Test Method : 
Date 
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Company 
v Source/Unit : 

Test Method : 
Date 

EMISSIOK CALCULATIONS 

SOUTHERK CAL. GAS 
GOLETA EXGINE # 3  INLET 
CARB METHOD 410, VOC AIR CAKISTER 

10-Apr-90 

Ib/MYBtu = F-Factor s %hi x 0.00000137 / [T(Stdl - 4601 x 
120.9 / 120.9- %02)] x (ppb / 1000) 
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.WALTTICAL SUMMARY 

Company 
L Source/Unit : 

Test Method : 
Date 

SOUTHERN CAL. GAS 
GOLETA ENGINE # 3  OUTLET 
CARB METHOD 410, VOC AIR C.4XISTER 
10-Apr-9 0 

.- 

A-56 



EMSSION CALCULATIOKS 

Company SOUTHERN CXL. GAS 
u Source/Unit : GOLETA ENGINE # 3  OUTLET 

Test Method : CARB METHOD 410. VOC AIR CANISTER 
Date 10 - Apr - 90 

Compound 

I 

l b / h r  = 0.00008223 s Os(std) s &2 s (ppb / 1000) / [T(std) - 4601 

C.ru‘) HW i” 
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EM1 S S I O N  CALCULATI OSS 

C o m p a n y  SOUTHERN C A L .  GAS 
'U' S o u r c e / U n i t  : GOLETA E N G I N E  113 OUTLET 

T e s t  Method : CARE METHOD 4 1 0 ,  VOC A I R  C A N I S T E R  
D a t e  1 0 - A p r - 9 0  
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APPENDIX B 

SO CAL GAS OPERATING DATA 



I. C. ENGINE COMPLIANCE DATA CHECK LlSl 

Date:Y-IO-90 C1ient:SD. C R J  Ge CO- 
W Engine Test Location: 8 e G V C  Plant: GP/c+R, Gt. 

aF+cI, c,+~~t , 'e  C O ~ V ~ ~ S C ~  

Unit r ~ :  Z C  €NQ~ * 3 Manufacturer: ZnQcfsb// - f R ~ d  

Model #: Catalyst Type: 

Fuel Flow: 6 4 s  Fuel Flow Units: A C F / ; /  
Fuel Gas Pressure: / e o /  Fuel Gas Pressure Units: p s  1 
Fuel Gas Temp. (OF): 69 
Wet Bulb ( O F ) :  6 7  Dry Bulb (OF): 77 
RH ( X I :  & O  Barometric Pressure ("Hg): 30.95 
HP (Rated): E. 50 HP (Actual): <(?O 

KU (Rated): KW (Actual): 

OTHER NOTES 

RUN I Ims- 1315 
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I. C. ENGINE COMPLIANCE DATA CHECK LIST 

Date: 4- I O-qo Client: SO- k~. k b 
Engine Test Location: 1 3 & ~  ’b Plant: b Jete, ClS 
Qftw dox 0alaiv~;c Co*,vl.trr 
Unit #: ;cc E;rq1’nc xr 3 Manufacturer: $ # l @ V ~ I ~  - 
Model #: Catalyst Type: 

Fuel Flow: & d o  b Fuel Flow Units: ACFR 
Fuel Gas Pressure: /lor Fuel Gas Pressure Units: ?s / 
Fuel Gas Temp. ( O F ) :  7 b , 5  
Wet Bulb (OF): LY Dry Bulb (OF): 7 3  
RH (%): 6 3 .  Barometric Pressure (“Hg): 30. 38 
HP (Rated): 6 50 HP (Actual): 594 
KW (Rated): KW (Actual): 

OTHER NOTES 

RUN z / q o o  - 1300 
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I. c. ENGINE COMPLIANCE DATA CHECK LIST 

W 

Date: 4-4- 40 
Engine Test Location: @&fc 
A&, N0)C ca*iy+,'c Ur? vcfl f r  w 

Unit #: Frrq R 3 
Model #: 

Client: 50. &/. k s  
Plant: kd /e+R,  CP. 

Manufacturer: Zn/9W.f6/)- ad 
Catalyst Type: 

Fuel Flow: 6 r39 Fuel Flow Units: A C F H  
Fuel Gas Pressure: 1.0 Fuel Gas Pressure Units: ?5 I 
Fuel Gas Temp. (OF): b Z - 8  
Wet Bulb (OF): 6 5  Dry Bulb ( O F ) :  7 4  
RH ( X ) :  6 3  Barometric Pressure ("Hg): 30. 3 
HP (Rated): 5 D  HP (Actual): 553 
KU (Rated): KW (Actual): 

OTHER NOTES 

k M  3 0825 - /f 2 5  
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APPENDIX C 

ENSECO ANALYSIS DATA 
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. . . . .  . . .. . . . .  -. .. 

v 

W 

Jim Steiner 
Pape b Steiner Environmental Services 
5801 Norris Road 
Bakersfield, California 93308 

Dear Mr. Steiner: 

Cal Gas Goleta Project, under Purchase Order Number SP-2679, which were 
received at Enseco-Cal Lab on 13 April 1990. 

Enclosed is the report for the eight aqueous samples for your So. 

The report consists o f  the following sections: 

I Sample Description 
I1 Analysis Request 
111 Quality Control Report 
IV Analysis Results 

If you have any questions, please feel free to call. 

Sincerely, 

Timothy m. Cle r' 
Program Administrator 

s f  

c-2 
2544 Indunrid Boulmrd 
Mat Smmenrc. California 9>691 
916/3iZ-U93 Fxsimilc: 916~3i2.IOSY 

, 



E k 0  - I-- 

I Sample Descri Dti on 
See the attached Sample Description Information. 

The samples were received under chain-of-custody. d 

J1 A nalvsis R eouest 

The following analytical test was requested. 

Analvsis Desc riDtion 
Formaldehyde 

LEhIIl 
052416-1 thru 8 

I11 Oualitv Control 

A. 

B. Bthod Elan k Results. 

Project SDecific OC. No project specific QC (i.e., spikes and/or 
duplicates) was requested. 

A method blank is a laboratory-generated 
sample which assesses the degree to which laboratory operations 
and procedures cause fa1 se-positive analytical results for your 
samples. 

No target parameters were detected in the method blank associated 
with your samples at the reporting limit levels noted on the 
Method Blank Report. 

Laboratory Control Samoles - The LCS Proorpm 

DuDlicate Control Samoles. A DCS i s  a well-characterized matrix 
(blank water, sand or celite) which i s  spiked wlth certain target 
parameters and analyzed at approximately 10% of the sample load in 
order to establish method-specific control limits. The DCS 
results associated with your samples are on the attached Duplicate 
Control Sample Report. 

W 

C. 

Accuracy i s  measured by Percent Recovery as in: 

X recovery - h e a s u  red co ncentratio n l  x 100 (actual concentration) 

Precision is measured using duplicate tests by Relative Percent Difference 
(!!Pn) as in: 

RPD - 1% recovery test 1 - X recovery test a x 100 
,(% recovery test 1 t X recovery test 2)/2 

c-3 



: j b  
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Control limits f o r  accuracy (percent recovery) are based on the average, 
h i s tor ica l  percent recovery t/-3 standard deviation units. Control l imi t s  
for precision (relative percent difference) range from 0 ( ident ica l  
dupl icate  DCS resu l t s )  t o  the average, his tor ical  relative percent 
difference t 3 standard deviation uni t s .  
enough his tor ical  data ,  EPA limits or advisory l imi t s  are s e t ,  w i t h  the 
approval of the Quality Assurance department. 

- 
In cases where there i s  not 

JV Analysis Results 

Test methods may include minor mdif ica t lons  o f  published EPA Methods such 
a s  reporting l imi t s  o r  parameter l i s ts .  
reflect di lut ion of the sample, when appropriate. Solid and waste samples 
a re  reported on an "as received" basis ,  i .e.,  no correction i s  made for  
moisture content, unless the method requires or the c l ien t  requests  t h a t  
such correction be made. 

Results are  on the attached data sheets.  

Reporting l imi t s  are  adjusted t o  
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L' 

Lab I D  

22574- 
22566 
22558 
22583 
22575- 
22567 

052416-0001-SA 
052416-0002-SA 
052416-0003-SA 
052416-0004-SA 
052416-0005-SA 
052416-0006-SA 
052416-0007-SA 
052416-0008-SA 

4 

Cl ien t  I D  

SAMPLE DESCRIPTION INFORMATION 
for 

Pape & Steiner Environmental Services 

, 
Sampled 

Ma t r i x  Date Time 

AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 
AQUEOUS 10 APR 90 

Received 
Date 

13 APR 90 
13 APR 90 
13 APR 90 
13 APR 90 
13 APR 90 
13 APR 90 
13 APR 90 
13 APR 90 
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QC LOT ASSIGNMENT REPORT 
PLC Analysis Area 

.d 

Laboratory 
Sample Number 

0524 16-000 1 -SA 
052416-0002-SA 
052416-0003-SA 
052416-0004 -SA 
052416-0005-SA 
0524 16-0006 -SA 
052416-0007-SA 
052416-0008-SA 

QC Lot  Number 
QC H a t r l x  QC Category (DCS) 

GAS 
GAS 
GAS 
GAS 
GAS 
GAS 
GAS 
GAS 

FORU-C 17 APR 90-A ii APR go-A 

1 7  APR 90-A i 7  APR go-A 
FORM-6 
FORM-6 17 APR 90-A 
FORM-G 17 APR 90-A 
FORM-G 
FORM-6 

17  APR 90-A 
17 APR 90-A 

C-6 

QC Run Number 
(SCS/BLANK) 

17 APR 90-A 
17 APR 90-A ii APR go-A 

17 APR 90-A 
17 APR 90-A 
17 APR 90-A 
17 APR 90-A 
17 APR 90-A 



METHOD BLANK REPORT 
HPLC Analysis Area 

'V 

Analyte 

Test: FORM-CARE-G 

QC Lot:  17 APR 90-A 
H a t r i x :  AQUEOUS 

Formaldehyde 
Acetaldehyde 
A c r o l e i n  

Run: 17 

Resul t  

APR 90-A 

Report ing 
Units L i m i t  

NO ug/sample 
NO ug/sample 
NO ug/ s amp1 e 

0.40 
0.40 
0.40 
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DUPLICATE CONTROL SAMPLE REPORT 
HPLC Analysis Area 

'V 

Analyte 
Concentration Accuracy Precision 

$pi ked Measured Averafe(X1 RPD) . . 
DCSl OCS2 AVG . DCS i m i  s D S Limit 

Cate ory: FORM-G 
Matr 9 x: GAS 

Concentration Units: ug 
ac Lot: 17 APR 90-A 

Formaldehyde 2.0 2.62 3.30 2.96 148 60-140 23 40 

Calculatlons are performed before rounding to avoid round-off errors i n  calculated results. 



- 
5 k 0  

.-i- 
- 

Formaldehyde by CARE 430 

CARE 430 

,Client Name: Pa e 6 Ste iner  Environmental Services 
C l i en t  I D :  22982 
Lab ID: 052416-0001-SA Enseco ID: 145460 
Hatr ix :  AQUEOUS Sampled: 10 APR 90 Received: 13 APR 90 
Authorized: 17 APR 90 Prepared: 17 APR 90 Analyzed: 24 APR 90 

Parameter 

Formaldehyde 
Acetal dehvde 
Acrolein - 

Re o r t i n g  
Result Uni ts  t i m i t  

ND MG/sampl e 0.0015 hB 
ND MG/sample 0.0010 G 

MG/sarnple 0.0020 G NO ~: . . .- 

Note h : Repor t in  l i m i t  changed due t o  high background i n  the 
preparat  3 on blank. 

Note 6 . Coinpound i s  also detected i n  the blank. 

Note G : Rcpnrt ing L im i t  ra ised due t o  matr ix Interference. 

ND = Not detected 
NA = Not appl icable 

Reported ':v ' C1 a i r e  Hanamoto Approved By: Lisa Staf ford 

The cover l e t t e r  i s  an i n t e  r a l  par t  o f  t h i s  report. 
Rev 23i787 
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5 ENecO .-- - 
Formaldehyde by CARB 430 

CARB 430 

C l i e n t  Name: Pa e & Ste iner  Environmental Services 
C l l e n t  IO: 2&74 
Lab ID: 052416-0002-SA Enseco ID :  145462 
Matrix: AQUEOUS Sampled: 10 APR 90 Received: 13 APR 90 
Authorized: 17 APR 90 Prepared: 17 APR 90 Analyzed: 24 APR 90 

0 

Parameter 

Formaldehyde 
Acetaldehyde 
Acrolein 

Result 

NO 
NO 

0.0033 

Re o r t i n g  
Uni ts r i m i t  

HG/sample 0.0015 OB 
HG/samole 0.0010 0 
HGIsampl e 0.0020 Q 

Note o : Reporting l i m i t  r a l s e d  due t o  high leve l  o f  

Note B : Compound i s  a lso  fl:it~:rW : ,I  the hl id-. 

Note Q : Reporting L i m i t  ra ised due t o  high leve l  o f  another 

ND - Not detected 
NA - Not appl icable 

Reported By: Cla i re  Hanamoto Approved By: L isa S ta f fn rd  

analyte present i n  sample. 

analyte i n  the  sample. 

The cover l e t t e r  i s  an i n t e  r a l  part  o f  t h i s  report .  
Rev 23 8 787 

c-IO 
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Formaldehyde by CARE 430 

CARE 430 

,Client Name: Pa e & S i ne r  Environmental Services 
C l i e n t  ID: 2d66 &$ 
Lab 10: 052416-0 3-SA Enseco IO: 145463 
Authorized: 1 ! APR 90 
Matr ix  : A UEOUS Sampled: 10 APR 90 Received: 13 APR 90 

Prepared: 17 APR 90 Analyzed: 24 APR 90 

Parameter 

Formaldehyde 
Acetaldehyde 
Acrolein 

Re o r t i n g  
Result Un i t s  r i m i t  

0.0027 MG/sample 0.0015 OB 
NO MG/sampl e 0.0010 Q 
ND MG/sampl e 0.0020 Q 

'- 

Note o : 

Note B : 
Note Q : 

NO - Not 
NA - Not 

Reported 

L 

Reporting L i m i t  ra ised due t o  h igh l eve l  o f  
analyte present i n  sample. 

Compovnd i s  also detccted i n  the  blank. 

Reporting L i m i t  ra ised due t o  high l eve l  o f  another 
analyte in the sample. 

detected 
appl icable 

By: C la i re  Hanamoto Approved By: L i sa  Staf ford 

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  report. 
Rev 23!787 
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Formaldehyde by CARE 430 

CARE 430 

Client Name: 
Client ID: 
Lab I D :  

Pa e b S e ine r  Environmental Services 
77LR 4& ----- 
052416-b004--SA Enseco ID: 145464 
AQUEOUS Sampled: 10 APR 90 Received: 13 APR 90 
17 APR 90 Prepared: 17 APR 90 Analyzed: 24  APR 90 

Matrix: 
Authorized: 

Parameter 
Formaldehyde 
Acetaldehyde 
Acrolein 

Re ort ing 
Result Units firnit 

0.0070 MG/samole 0.0015 OB 
ND ncijsample 0.0010 Q 
ND H6/sampl e 0.0020 p 

Note o : Reporting L i m i t  r a i sed  due t o  h i g h  level o f  

Note 0 : Compound is  also detected in the blank. 

Note Q : Reportin L i m i t  ra i sed  due t o  high level o f  another 

NO - N o t  detected 
NA - Not applicable 

Reported By: Claire Hanamoto Approved By: Lisa Stafford 

analyte present i n  sample. 

analyte 9 n t h e  sample. 

The cover l e t t e r  is  an inte ral part of  this report .  
Rev 23 787 8 v 
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- - E N e c O  . - .- - 
Formaldehyde by CARE 430 

CARE 430 - Cl ien t  Name: Pape h Steiner Environmental Services 

Parameter 

Formaldehyde 
Acetaldehyde 
Acrolein 

Re o r t i ng  
Result Units firnit 

0.84 HG/sample 0.010 OB 
0.016 MG/sample 0.010, 

NO . MG/sample 0.020 ; 

Note o : Reporting L i m i t  ra ised due t o  h igh  l eve l  of 

Note B : Compound i s  a lso detected i n  the  blank. 

analyte present i n  sample. 

Note p : Reporting L i m i t  ra ised due t o  h igh  leve l  of another 
analyte i n  the sample. 

NO = N o t  detected 
NA - N o t  appl icable 

Reported By: C l a i r e  Hanamoto Approved By: LIsa Sta f fo rd  
L The cover l e t t e r  i s .  an i n t e  r a l  p a r t  o f  t h i s  report .  

Rev 23 8 707 

C-13 



Formaldehyde by CARE 430 

CARE 430 
1- - C l i e n t  Name: Pa e 6 Steiner  Environmental Services 

Client ID: 22!75 
l a b  ID: 052416-0006-SA Enseco ID: 145466 
Hatr i x : AQUEOUS Sampled: 10 APR 90 Received: 13 APR 90, 
Authorized: 17 APR 90 Prepared: 17 APR 90 Analyzed: 24  APR 90 

Parameter 

Formaldehyde 
Acetaldehyde 
Acrolein 

Reporting 
Result Units Limit 

NO MG/samDle . 0.010 j - 
N O  MGjsampl e 0.0010 
ND MG/sample 0.0020 

Note j : All Reportin Limits f o r  this sample raised due t o  
matrix inter 9 erences. 

L 

ND - Not detected 
NA - Not applicable 

Reported By.: (:'I ?I re  Hanamoto Approved By: Lisa Stafford 

The cover letter i s  an i n t e  ra l  par t  o f  t h i s  report .  
Rev 238787 

C-Id 
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Formaldehyde by CARE 430 

CAR8 430 

C l i en t  Name: Pa e h Steiner  Environmental Services 

Lab ID: 052416-0007-SA Enseco ID: 145467 
M a t r i x :  AQUEOUS Sampled: 10 APR 90 
Authorized: 17 APR 90 Prepared: 17 APR 90 

- Cl ien t  ID: 22&7 

Parameter 

Formaldehyde 
Acetaldehyde 
Acrolein 

Received: 13 APR 90 
Analyzed: 24 APR 90 

Report i ng 
Result Uni ts L i m i t  

0.20 MG/sample 0.010 O B  
0.0014 MG/samole 0.0010 0 
ND MG)sambl e 0.0020 q 

Note a : Reporting L i m i t  ra i sed  due t o  high l e v e l  o f  

Note B : Compound i s  a l so  d e t m i t d  i n  the b1a;tk. 

analyte present i n  sample. 

Note'Q : Reporting L i m i t  ra i sed  due t o  high l e v e l  o f  another 
analyte i n  the sample. 

NO = N o t  detected 
NA = N o t  appl icable 

Reported 8y: C l a i r e  Hanamoto Approved By: Lisa S ta f fo rd  
L The cover l e t t e r  i s  an i n t e  r a l  pa r t  o f  t h i s  report .  

Rev 233787 

C-15 
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- 

Formaldehyde by CARE 430 

CARB 430 

Client Name: Pa e 6 Ste iner  Environmental Services -/ 
-Client IO: Z A S ~  

Lab ID:  052416-0008-SA Enseco IO: 145468 Matrix: AQUEOUS Sampled: 10 APR 90 Received: 13 APR 90 
Analyzed: 25 APR 90 Authorized: 17 APR 90 Prepared: 17 APR 90 

Parameter 

Formal dehvde 
Acetaldehide 
Acrolein 

Reporting 
Result . Units Limit 

0.0037 MG/sampl e 0.0015 OB 
0.0014 HG/sample 

NO MG/sample 
0.0010 
0.0020 ; 

Note o : Reporting L i m i t  raised due t o  high level o f  
analyte  present i n  sample. 

Note R : Compound f s  also detcctnd in thc blaiik. 

Note Q : Reportin Limit raised due t o  h i g h  level o f  another 
analyte 7 n the sample. 

NO = Not detected 
NA - Not appl icable  

Reported By: Clai re  Hanamoto Approved By: Lisa Stafford 

The cover l e t t e r  is an inte ral  part  o f  this report. 
Rev 238787 

C-16 . 
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Easeco - Air Toxics Laboratory 
9537 TebUr Avrnue. Suile 1 I8 El Monte. CA 91731 

(818) 442- FAX: (818) 442-3758 

PAPE C STEINER ANALYSIS NO.: A9010603-001 
5801 Norris Rd. ANALYSES: Volatile Organics by G U S  - 
Bakersfield, CA 93308 EPA TO14 
ATTI?: MR. JIM STEINER DATE SAMPLED: 4/11/90 

DATE SAMPLE REC'D: 4/13/90 

PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed with this letter is the report on the chemical and physical 
analyses on the sample from ANALYSIS NO: A9010603-001 shown above. 

y e  sample was received by ENSECO Air Toxics Laboratory, intact and 
with the chain-of-custody record attached. 

Please note that ND means not detected at the detection limit expressed. 

I 



Easeco - Air Toxic$ Laboratory 
9S37 Tebtar Avcnuc. Suite 118 * €1 Monte. CA 91731 

(8181 U2.8400 * FAX: (818) 442-3758 

tL 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO. : A9010603 
5801 Norris Rd. 
Bakersfield, CA 93308 - Prescreening 
A”N: HR. JIM STEINER DATE SAMPLED: NA 

ANALYSES: Volatile Organics by GCMS 

DATE SAMPLE REC’D: NA 
DATE ANALYZED: 4/05/90 
SAMPLE TYPE: Air 

Sample ID: Prescreen of Can A-007 QC BATCH NO.: M201-9004051 

i -  

Parameter 

Volatile Oraanics by 

Results Detect ion 
ppb fvol/voll Limits 

2 
2 
2.5 
25 
2.5 



- k o -  I -: 

I Enseco - Air Toxics <borntor). 

l818).u2-Bsm FAX: (lis) 442-1158 
PSI1 Tekur Avrnut. Suite 118 El Monte. CA 91731 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010603 
5801 Norris Rd. ANALYSES: Volatile Organics by K l 4 S  
Bakersfield, CA 93308 - Prescreening 
ATTN: MR. JIM STEINER DATE SAMPLED: NA 

I 

DATE SAMPLE REC’D: NA 
DATB ANALYZED: 4/05/90 
SAMPLE TYPE: Air 
QC BATCH NO.: XS201-9004051 Sample ID: Prescreen of Can A-007 

Qc SuMMARY 
Volatile Organics by GCMS 

gamwunds 

Hethylene Chloride 
1,1 Dichloroethene 
T r i c  hlomethene 
Toluene 
1,1,2,Z-Tetrachlorethane 

Limi t s  

Laboratory Duplicate 
Control Sample Control Sample 

% Recovexy 3 Recovery 

107 107 
105 106 
104 103 
100 102 
103 108 

80 - 115 80 - 115 

RPD 
0 
1 
1 
2 
5 

20 



Enseco - Air Toxia Labontory 

PAPE L STEINER 
5801 Norris Rd. 
Bakersfield, CA 93308 
Al": MR. JIM STEINER 

ANALYSIS NO. : A9010606-001 

EPA TO14 
ANALYSES: Volatile Organics by GCMS - 
DATE SAMPLED: 4/11/90 
DATE SAMPLE REC'D: 4/13/90 

PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed with this letter is the report on the chemical and physical 
analyses on the sample from ANALYSIS NO8 A9010606-001 shown above. 

d h e  sample was received by ENSECO Air Toxic8 Laboratory, intact and 
with the chain-of-custody record attached. 

Please note that ND means at the detection limit expressed. 



Enreco - Air Toxiu LabomIory 

(818) u?.W * FAX: (818) 442.37118 
9SJ7 TckUr Avenue. Suite I I8 El Mantc. CA 91731 

I 
I 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010606 
5801 Norris Rd. 
Bakersfield, CA 93308 - Prescreening 
A": MR. JIM STEINER DATE SAMPLED: NA 

ANALYSES: Volatile Organics by GCnS 

DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/05/90 
SAWPLE TYPE: Air 

Sample ID: Prescreen of Can A-049 QC BATCH NO.: MS201-9004051 I 

Volatile Otuanics bv GCMS 

parameter 
Results Detection 

PDb vol/vol L Limits 

2 
2 
2.5 
25 
2.5 

W 

c-21 
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Enseco - Air Toxics Labomtor?. 

(818) ut-Ma) - FAX' (818) 442-3758 
9131 Telriu Avenue. Suiic 118 El Monte. CA 91731 

W 

LABORATORY REPORT 

PAPE 6 STEIHER ANALYSIS NO.: A9010606 
5801 Norris Rd. 
Bakersfield, CA 93308 - Preecreening ANALYSES: Volatile Organics by GCXS 

ATTN: l4R. JIM STEINER DATE SAMPLED: NA 
DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/05/90 
SAMPLE TYPE: Air 

Sample ID: Prescreen of Can A-049 Qc BATCH NO.: MS201-9004051 I 

QC SUWARY 
Volatile Organics by GCMS 

Ccrmwunds 
Xethylene Chloride 
1,l Dichloroethene 
hichloroethene 
Toluene 
lgl,2,2-Tetrachlorethane 

Limits 

Laboratory 
Control Sample 

% Recovery 

107 
105 
104 
100 
103 

80 - 115 

Duplicate 
Control Sample 

% Recovem m2 
107 
106 
103 
102 
108 

80 - 115 20 

I C-22 
l b i  nipP.l cmr w r  k an imqnl plfl O( iur nvmt 
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Enseco - Air Toxin Laboratory 
9S31 Tslnu Avmur. Suile 1 I8 El Monte. CA 91731 

(818) UZ-BUK) * FAX: (818) U2-3758 

I" 
Kay 1, 1990 

PAPE 6 STEINER 
5801 Norris Rd. 
Bakersfield, CA 93308 
ATTN: MR. JIM STEINER 

ANALYSIS NO.: A9010604-001 

EPA TO14 
ANALYSES: Volatile Organics by GCMS - 
DATE SMPLBD: 4/10/90 
DATE SAMPLE REC'D: 4/13/90 

PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed with this letter is the report on the chemical and physical 
analyses on the sample from ANALYSIS NO: A9010604-001 shown above. 

b e  sample was received by ENSECO Air Toxics Laboratory, intact and 
with the chain-of-custody record attached. 

Please note that ND means note detected at the detection limit expressed. 

I 

. .  
'W 

C-23 
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I Enseco. 

Eweo  - Air Toxic5 Laboratory 
9537 T c b  AvmuC. Suuc 118 El Monte. CA 91731 

(8111) M2-6403 *FAX: (1118) 442.3758 

LABORATORY REPORT 

PAPE C STEINER ANALYSIS NO.: AS010604 
5801 Norris Rd. 
Bakersfield, CA 93308 - Prescreening 
A m :  MR. JIM STEINER DATE SAMPLED: NA 

ANALYSES: Volatile Organics by GCXS 

DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/09/90 
SAMPLE TYPE: Air 

Sample ID: Prescreen of Can A-015 Qc BATCH NO.: MS101-9004091 

Volatile Ora anics bv GCMS 

Parameter 
Results Detection 

PDb 1 VOl/VOl~ Limits 

2 
2 
2 .5  

25 
2.5 



. '  b. 

Easeco - Air Toxics Labonlory 
9337 Tdsur A V ~ Y L  Suile I18 U Monte. CA 91731 

(818) UZ& FAX: (818) 442-3758 

I__ I LABORATORY REPORT 

PAPE 6 STBINER ANALYSIS NO.: A9010604 
5801 Norris Rd. ANALYSES: Volatile Organics by Gcws 
Bakersfield, CA 93308 - Prescreening 
ATTN: MR. JIM STEINER DATE SAWPLED: NA 

DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/09/90 
SAMPLE "E: Air 

Sample ID: Prescreen of Can A-015 QC BATCH NO.: -101-9004091 

Qc SUMMARY 
Volatile Organics by GCMS 

W 

Somounds 

Methylene Chloride 
1,l Dichloroethene 
Trichloroethene 
Toluene 
1,1,2,2-Tetrachlorethane I 
L a t e  

Laboratory 
Control Sample 

% Recovery 

101 
106 ~.~ 
102 
107 
109 

80 - 115 

Duplicate 
Control Sample 

% Recovery 

107 
110 
107 
109 
112 

80 - 115 

i 

- RPD 

6 
5 
4 
2 
3 

20 

v 

C-25 



Ensefo - Air 'Todcs Liboralov 
9337 Trlsur A%Cnue. Suilc 118 - El Monte. CA 91131 

(818) U2-8uy) * FAX: (8181 442-3758 

PAPE 6 STEINER ANALYSIS NO.: A9010605-001 
5801 Norris Rd. ANALYSES; Vola t i l e  Organics by GCMS - 
Bakersfield, CA 93308 EPA TO14 
AT": HR. JIM STEINER DATE SAMPLED8 4/10/90 

DATE SAMPLE REC'D: 4/13/90 

PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed w i t h  t h i s  letter is t h e  repor t  on t h e  chemical and physical  
analyses on t h e  sample from ANALYSIS NO: A9010605-001 shown above. 

The sample w a s  received by ENSECO A i r  Toxics Laboratory, intact  and 
with t he  chain-of-custody record attached. 

W 

Please note t h a t  ND means not detected a t  t h e  detection l i m i t  expressed. 



,. 

I 
i' k o -  

Enseco - Air Tosics Labornlory 
9J31 Trlsor Avenue. Suilc 118 * El Monte. C A  91731 

(818) u2-(1400 FAX: (818) 442-3758 

I 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010605 
5801 Norris Rd. ANALYSES: Volatile Organics by Gens 
Bakersfield, CA 93308 - Prescreening 
ATTN: MR. J I M  STEINER DATE SAXPLED: NA 

DATE SAMPLE REC'D: N?i 
DATE ANACPZED: 4/05/90 
SAMPLE TYPE: Air 

Sample I D :  Prescreen of Can A-033 QC BATCH NO.: HS201-9004051 

Volatile Ora anics bv GC& 

parameter 
Results Detection 

PDb (volf V O l Z  himits 

2 
2 
2 . 5  

25 
2.5 

I "  

, 



h - 0  - 
Enscco - Air Toxics Laborslory 

9537 Tdsw A\rnue. Sullc I18 * E2 Monle. CA 91731 
111181 UZ-8uy)  FAX: (818) 442-3758 

I" 
LABORATORY REPORT 

ANALYSIS N0.r A9010605 
ANALYSES: Volati le  Organics by GCPIS 

I 
PAPE 6 STEINER 
5801 Norris Rd. 
Bakersfield, CA 93308 - Prescreening 
A": MR. JIM STEINER DATE SAMPLED: NA 

DATE W L E  REC'D: NA 
DATE ANALYZED: 4/05/90 
SAKPLE TYPE: Air 

Sample IDK Prescreen of Can A-033 QC BATCH NO.: NS201-9004051 

QC SUMKARY 
Volati le  Organics by GCMS 

1 -  
Methylene Chloride 
1,l Dichloroethene 
hichloroethene 
Toluene 
1,1,2,2-Tetrachlorethane 

L i m i t s  

Laboratory Duplicate 
Control Sample Control Sample 

% Recoverv % Reco vem 

107 
105 
104 
100 
103 

107 
106 
103 
102 
108 

8 0 . -  115 80 - 115 

- RPD 

0 
1 
1 
2 
5 

20 

I -  

I C-28 
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I 
- k o -  

Enseco - Air Toxies LnborPloW 
9537 Telsur Avenue. Suiv 118 * El Monte. CA 91731 

(818) 442-8400 * FAX. (816) U2-37S8 

NAY 15, 1990 

PAPE C STEINER ANALYSIS NO.: A9010607-001 
5801 Norris Rd. ANALYSES: Volatile Organics by GCHS - 
Bakersfield, CA 93308 EPA TO14 
AT": MR. J I M  STEINER DATE SAMPLED: 4/10/90 

DATE SAMPLE REC'D: 4/13/90 

i 
PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed with this letter i s  the report on the chemical and physical 
analyses on the sample from ANALYSIS NO: A9010607-001 shown above. 

The sample was received by ENSECO Air Toxics Laboratory, intact and 
with the chain-of-custody record attached. 

Please note that ND means not detected at the detection limit expressed. 

u 
I 

d 

c-29 
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: E ~ e c o -  

Enseeo - Air Toxics Laborntory 
9531 Tdnu Avrnue, Suite 118 * El Monte. CA 91131 

(ma) u2.w - FAX: (BIB) c ( 2 . m ~  

LABORATORY REPORT 

PAPE h STEINER ANALYSIS NO.:  AS010607 
5801 Norris Rd. ANALYSES: Volatile Organics by GCUS 
Bakersfield, CA 93308 - Prescreening 
ATTN: 13R. JIM STEINER DATE SAMPLED: NA 

DATE SAMPLE REC'D: HA 
DATE ANALYZED: 4/05/90 
SAKPLE TYPE: Air 

Sample ID: Prescreen of Can A-062 pC BATCH NO.: MS201-9004051 

Volatile Oraanics bv GCQ 

Parameter 
Results Detection 

Bpb fvol/voll himits 

2 
2 
2.5 
25 
2.5 

W 

C-30 
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7. -- .Enserr,- - 

Enseco - Air Toxics Laborntov 
9131 Telilu Avenue. Suite I 1 8  El Monlc. CA 91731 

(818) 442.8400 * FAX (8181 442-3758 
v 

LABORATORY REPORT 

PAPE ti STEINER ANALYSIS NO.: A9010607 
5801 Norris Rd. ANAtYSESr Volatile Organics by GCHS 
Bakersfield, CA 93308 - Prescreening 
ATTIi: MR. JIM STEINER DATE SAMPLED: NA 

DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/05/90 
SAMPLE TYPE: Air 

Sample ID: Prescreen of Can A-062 QC BATCH NO.: Ns201-9004051 

Qc SUMMARY 
Volatile Organics by GCMS 

J 

Laboratory Duplicate 
Control Sample Control Sample 

% Recovery 0 Recoverv 

Uethylene Chloride 107 
1,l Dichloroethene 105 
Trichloroethene 104 
Toluene 100 
1,18282-Tetrachlorethane 103 

107 
106 
103 
102 
108 

Limit8 80 - 115 80 - 115 

BED 
0 
1 
1 
2 
5 

20 

I "  



; h o -  

Enreco - Air Toxics Laborstory 
9537 Tdnu AYUIUS Suirc 118 * El Monlr. CA 91731 

(818) 442d100 FU(: 1818) 442-1758 r 

PAPE h STEINER ANALYSIS NO.: A9010608-001 
5801 Norris Rd.  ANALYSES: Volatile Organics by WI4.5 - 
Bakersfield, CA 93308  EPA TO14 
ATTNr HR. JIMSTEINER DATE SAXPLED: 4 /10 /90  

DATE SAPIPLE REC’D: 4 / 1 3 / 9 0  

PROJECT: SO. CALIFORNIA GAS - GOLETA 

Enclosed with this letter is the report on the chemical and physical 
analyses on the sample from ANALYSIS NO: A9010608-001 shown above. 

d T h e  sample was received by ENSECO Air Toxics Laboratory, intact and 
with the chain-of-custody record attached. 

Please note that ND means note detected at the detection limit expressed. 



h r c c o  - Air Toxics Laborslory 
9131 Tdsw ~rcnuc. Swir 118 El Monic. CA 91731 

I 
(8181 rr2.8400 FLX. 18181 441-3158 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: ~ 9 0 1 0 6 0 a  
5801 Norris Rd. ANALYSES: Volatile Organics by GCUS 
Bakersfield, CA 93308 
A m :  WR. JIM STEINER 

- Prescreening 
DATE SAMPLED: NA 
DATE SAMPLE REC'D: NA 
DATE ANALYZED: 4/02/90 
SAMPLE TYPE: Air 
QC BATCH NO.: SlO1-9004021 Sample ID: Prescreen of C a n  A-005 

.. 

Volatile Ora anxs . bv a 

i 

parametex 
Results Detection 

pDb f vOl/VOl L Limit6 

I c-33 

2 
2 
2.5 
25 
2.5 



i - b o -  

Enseco - Air Toxics Laboratory 
9537 Tclarr Avenue. Suile 118 El Monte. CA 91731 

(818) oI?.(uM F A X  (818) 112.3758 
v 

LABORATORY REPORT 

PAPE L STEINER ANAtySIS NO.: A9010608 
5801 Norris ~ d .  
Bakersfield, CA 93308 - Prescreenfng ANALYSES: Volatile Organics by GCMS 

DATE SAMPLE REC'D: NA 

SAXPLE TYPE: Air 

Al": MR. JIM STEINER DATE SAMPLED: NA 

DATE ANALYZED8 4102190 

Sample ID: Prescreen of Can A-005 pC BATCH NO.: HSlO1-9004021 

Qc SunnnRY 
Volatile Organics by GCMS 

Somoounds 

Methylene Chloride 
1,l Dichloroethene 
Trichloroethene 
Toluene 
1,1,2,2-Tekrachlorethane 

Limits 

Laboratory Duplicate 
Control Sample Control Sample 

% Recove= % Recovery 

101 
100 _.. 
105 
99 
98 

98 
98 
102 
96 
98 

80 - 115 80 - 115 

Em 
3 
1 
2 
3 
0 

20 



Enseco - Air Toxics Laboratory 
9537 Tclnar Avenue. Suile 118 El Monte. CA 91731 

(818) U2.84w FAX: 1818) 442-3758 

I 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO. I A9010605-001 

Bakersfield, CA 93308 - EPA TO14 5801 Norris Rd. ANALYSES: Volatile Organics by GCMS 

ATTN: MR. JIM STEINER DATE SAMPLED: 4/10/90 
DATE SAKPLE REC’D: 4 /13 /90  
DATE ANALYZED: 4/20/90 
SAMPLE TYPE: Air 

Sample ID: A-033 QC BATCH NO.: MS101-9004201 

Volatile Oraanics bv 

Parameter 
Reaul t s Detection 

pDb (vol/voll Limits 

I- 



. 

Enseco - Air Tories Labontory 
9537 Telitu Avenue. Suite 118 El Monte, CA 91731 

(1111)) 442-8100 *FAX: (818) 442-3158 

I 

. 

.. .. 

J 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010605 
5801 Norris Rd. ANALYSES: Volati le  Organics by GCUS 
Bakersfield, CA 93308 - EPA TO14 
ATTN: MR. JIM STEINER DATE SAMPLED: 4/10/90 

DATE SAKPLE REC’D: 4/13/90 
DATE ANALYZED: 4/20/90 
SAMPLE TPPE: Air 
QC BATCH NO.: MSlO1-9004201 

QC SUMIURY 
Volati le  Organics by GCMS 

EPA TO14 

Eonmounds .... i._ .... . .  - . .. ,. - 
Hethylene Chloride 
1,l DichloroethBne 
hichloroethene 
Toluene 
1,1,2,2-”etraChlOre+hMe 

LLnitta 

Laboratory 
Control Sample 

0 Recoven 

86 
98 
92 
92 
96 

80 - 115 

C-36 

Duplicate 
Control Sample 

0 Recoverv 

87 
98 
92 
93 
88 

80 - 115 

BPD 
2 
1 
0 
1 
9 

20 



'.: 

- 
I 
I 
I 

c-37 

. 
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Enseco - Air Toxks Laborslory 
9531 Tdslsr A v e n v ~  Suilr I18 El Moar. CA 91731 

(818) 442-8100 FAX: (818) U 2 4 7 J 8  
4 

LABORATORY REPORT 

PAPE 6 STEINER ANACYSIS NO.: A9010604-001 
5801 Norris Rd. 
Bakersfield, CA 93308 - EPA TO14 
A"N: WR. JIM STELNER DATE SAMPLED: 4/10/90 

ANALYSES: Volatile Organics by GU4S 

DATE SAMPLE REC'D: 4/13/90 
DATE ANALYZED: 4/18/90 
SAMPLE TYPE: Air 

Sample ID: A-01 QC BATCH NO.: M101-9004181 

Volatile Orqanics bv GC& - EPA TO14 
, 

Parameteg 
Results Detection 

pwb (vo1/ vol Limits 

9 
9 
15 
15 0 
15 

1 C- -- 
TM,ll)ort C M r  Wf I1 an lnle#fd PI( ol lblr mpwl. 

This r m n  pmlainamly lolhe wmplesinveslipaled ana docs no1 necessarily applytoolnw apparenllylaentiUI wslmiU.malerlalf. This report is sunmlnM1orineexcius~ 
u~dlhscl!amtbwhomnlr ISaddRSSM. Any reproducliongllhisrepwtoruss oilnis t a ~ ~ i l o r y ' s  namiloracvcnhmporocnlicilypurpossrvilholn ammzalionis pmhiDillC. 



Enxro - Air Todrc Jaboratory 
9537 T d a u  Avenue. Suile 118 * El Mom+ CA 91731 

(818) 442-BUx) FAX: (#I@ 442-3738 

I 
, 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010604-001 

Bakersfield, CA 93308 - EPA TO14 5801 Norris Rd. ANALYSES: Volatile Organics by GCMS 

ATTN: HR. JIM STEINER DATE SJMPLED: 4/10/90 
DATE SJMPLE REC'D: 4/13/90 
DATE ANALYZED: 4/18/90 
SAMPLE TYPE: Air 
QC EATCH NO.: MSlO1-9004181 

QC S-Y 
Volatile Organics by GCMS 

EPA TO14 

W 

comwunds 
Laboratory 

Control Sample 
% Recove= 

Methylene Chloride 98 
1,l Dichloroethene 104 
TricNoroethene 97 
Toluene 99 
1,1,2,2-Tetrachlorethane 102 

Limits 80 - 115 

. . 

Duplicate 
Control Sample 

% Recoverv 

95 
104 
90 
94 
94 

80 - 115 

. .  

BE2 
3 
0 
8 
5 
8 

20 

I c-39 

TIN IqM C a w  U W I  b an lntqnl ~ I I  d Ullr mpmL 
Thir nporl pmains only Io Ik sarnvlcs invsslipald m a  dws nol n c c ~ r i i y  apply lo other ~&rmlhl idsnliul PI urnillr malerbis. This rcpon is submined lor lk wlxs~usile 
-Otlhc climltowhom iLisMaressed. Any rcpicductim dlhis rcponn uwd lhis Ldwralory's namclaadvcnismg ci wMiclly DurPaSes w l l h o u t a u l h o ~ m i i i i  prohiMtd, . 
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LABORATORY REPORT 

PAPE C STEINER ANALYSIS NO. t A9010603-001 

Bakersfield, CA 93308 - EPA TO14 
5801 Norris Rd. 

A m :  WR. JIM STEINER DATE SAMPLED: 4 /11/90  

ANALYSES: Volatile Organics by GCMS 

DATE -LE REC'D: 4 /13/90  
DATE ANALYZED: 4 /18 /90  
SAXPLE TYPE: Air 

Sample I D :  A-007 T e s t  3 Inlet  QC BATCH NO.: m o l - 9 0 0 4 1 8 1  

Volat i le  Oraanics bv GC MS 



EESWO - Air TOX~CS hbomlOV 
9S31 T&tu Avenue. Suite I18 W Monte. CA 91131 

(818) UZ-Bux) FAX: (8181 442-3138 

I 
J 

IJlBORAMRY REPORT 

PAPE STEINER ANALYSIS NO.: A9010603 
5801 Norris Rd. ANALYSES: Volatile Organics by G C S  
Bakersfield, CA 93308 - EPA TO14 
ATTN: HR. JIM STEINER MTE SAMPLED: 4/11/90 

DATE SAKPLE REC'D: 4/13/90 
DATE ANAGYZED: 4/18/90 
SAMPLE m P E r  Air 
QC EATCH NO.: MS101-9004181 

QC SUMMARY 
Volatile Organics by GCHS 

EPA TO14 

52alxw& 

Methylene Chloride 
1,1 Dichloroethene 
Trichloroethene 
Toluene 
1,lr2,2-Tetrachlorethane 

Limits 

Laboratory Duplicate 
Control Sample Control Sample 

% R M  overp % Recoverv 

98 
104 
97 
99 
102 

95 
104 
90 
94 
94 

80 - 115 80 - 115 

RPD 
3 
0 
8 
5 
8 

20 

. .  

W 
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Enseco - Air Toxics Labornlory 
5431 Tclrtnr AYCIIUI. Suite l l 8  El Monte. CA 91731 

I 
(818) 4424400 FAX: (818) 442.3738 

/ 

LABORATORY REPORT 

PAPE 6 STEINER ANALYSIS NO.: A9010608-001 

Bakersfield, CA 93308 - EPA TO14 
5801 Norris Rd. 

ATTNx NR. JIM STEINER DATE SAMPLED: 4/10/90 

ANALYSES: Volatile Organics by Gens 

DATE SAMPLE REC'D: 4/13/90 
DATE ANALYZED: 4/20/90 
SAMPLE TYPE: Air 

Sample I D :  A-005 T e s t  1 Outlet QC BATCH NO.: WS101-9004201 

e Qraa nics  'bv GCMS - EPA TO14 

Parameter 
R e s u l t s  Detection 

epb fvol/voll Limit6 

v 

C-M 



7 Elseco- 

Ensero - Air Toxin Laboratory 
9537 Tclrtar Amuc.  Suuc 118 El Momr. CA 91731 

(818) 442- * FAX (818) 112-3158 
v 

LABORATORY REPORT 

PAPE & STEINER ANALYSIS NO.: A9010608 
5801 Norris Rd. 

ATTNa KR. JIM STEINER DATE SAMPLED: 4/10/90 

ANALYSES: Volatile Organics by GCMS 

DATE SAMPLE REC'D: 4/13/90 
DATE ANALYZED: 4/20/90 

Bakerefield, CA 93308 - EPA TO14 

SAMPLE TYPE: Air 
Qc BATCH NO.: XS101-9004201 

Comwunde 
Wethylene Chloride 
1,1 Dichloroethene 
Trichloroethene 
Toluene 
1,1,2,2-Tetrachlorethane 

LirmitS 

QC SUM4ARY 
Volatile Organics by GCMS 

BPA TO1 4 

Laboratory 
Control Sample 

% Recovery 

86 
98 
92 
92 
96 

80 - 115 

Duplicate 
Control Sample 

% Recave- 

87 
98 
92 
93 
88 

80 - 115 

23m 
2 
1 
0 
1 
9 

20 

e-45 

m kppr(  CNU Lmn k I O  IptlDW p R  U ma Rpm. 
Rh mprt pemns m l y  to the tlmpbs invenigatcd tnd  dDSnOl necersarihl aWlY Io otmr acQarmlly identical or simibr muiak. This repon is SubmtltM lor Ihe exclusive 
utaoftMclisn1 to whom k is IddASSW. Any reprmiuclion 01 this rOOOrl W U I C O l  lhis Laboralory's nunelor Muertising or publilypurposeswithout authonmliin isnrohibiled. 
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LABORATORY REPORT 

PAPE C STEINER ANALYSIS NO.: A9010607-001 

Bakersfield, CA 93308 - EPA TO14 
Al”: WR. JIM STEINER DATE SAXPLED: 4 /10/90  

5801 Norris Rd. ANALYSES: volatile Organics by Gc13s 

DATE SAMPLE REC’D: 4/13/90  
DATE ANALYSED: 4/20/90 

Sample ID: A-062 Test 2 Outlet 
SAMPLE TYPE: Air 
QC BATCH NO.: HS101-9004201 

Parametex- 

Volatile Organics by GCMS 
@PA TO14 

Results 
P e L  

IW c-47 

Detection 
L i m i t 6  

9 
9 
15 

150 
15 



E m o  - Air Toxin LnbornCOrY 
9537 Telnu Aurnur. Suite 118 El Mons. CA 91731 

(818) 442-WW FAX: (818) 442-3758 

I 
/ 

LABORATORY REPORT 

PAPE L STEINER ANALYSIS NO.: A9010607 
5801 Norris Rd.  ANALYSES: Volatile Organics by Gcrrs 
Bakersfield, CA 93308 - EPA TO14 
A"N: HR. JIM STEINER DATE SAMPLED: 4/10/90 

DATE SAMPLE REC'D: 4/13/90 
DATE ANALYZEDr 4/20/90 
SAMPLE TYPE: Air 
QC BATCH NO.: MSlO1-9004201 

I 
Qc SUMMARY 

Volatile Organics by GCMS 
BPA TO 14 

Laboratory 
Control Sample 

-unda % R e c  overy 

Methylene Chloride 86 
1,l Dichloroethene 98 
'hichloroethene 92 
Toluene 92 
1,1,2,2-Tetrachlorethane 96 

Limits  80 - 115 

Duplicate 
Control Sample 

% Recoverv !w 
87 2 
98 1 
92 0 
93 1 
88 9 

80 - 115 20 



\ 
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Enseco - Air Toxics Labontory 
9531 Telnu  venue. Suile 118 El Monlt. CA 91731 

(818) 4424403 - FAX: 1818) 442.3756 

I- 
WLBORATORY REPORT 

ANALYSIS NO.: A9010606-001 
I 
PAPE & STEINEX 
5801 Norris Rd. 
Bakersfield, CA 93308 - EPA TO14 
ATTN: WR. JIH STEINER DATE SAMPLED: 4/11/90 

ANALYSES: Volatile Organics by G U S  

DATE SAMPLE REC'D: 4/13/90 

SAUPLE TYPE: Air 
DXTE ANALYZED: 4/20/90 

Sample ID: A-049 Test 3 Outlet QC BATCH NO.: MSlO1-9004201 

, 

Parameter 
Result6 Detection 

pDb (VOl/VOll Limits 

9 
9 
15 
150 
15 



Easeco - Air Toxia Labomlory 
9337 Tckrar Avmue. Suite 118 El Monte. CA 91731 

1818) UZ.sux) FAX: (818) 442.3758 

I 

I -' 
LABORATORY REPORT 

PAPE L STEINER ANALYSIS NO.: A9010606 
5801 Norris Rd. 

A m :  Ml. JIM STEINER DATE SAWLED: 4/11/90 

ANALYSES: Volatile Organics by GCMS 
Bakersfield, CA 93308 - EPA TO14 

DATE SAWLE REC'D: 4/13/90 
DATE ANAZYZED: 4/20/90 

QC BATCX NO.: S101-9004201 
SAMPLE TYPE1 Air 

QC S-Y 
Volatile Oraanics by GCMS - 

EPA-TO 14 I 

ComDounds 
Methylene Chloride 
1,l Dichloroethene 
Trichloroethene 
Toluene 
l,lr2,2-Tetrachlorethane 

Limit0 

I. 

I -' 

Laboratory 
Control Sample 
%q 

86 
98 
92 
92 
96 

80 - 115 

Duplicate 
Control Sample 

% Recovery 

87 
98 
92 
93 
88 

80 - 115 

. 
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2 
1 
0 
1 
9 

20 
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