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Simi Valley Landfill and Recycling Center 
2801 Madera Road 
Simi Valley, California 93065 
805/522-7023 

May 8, 1997 

Mr. Nadar Aghdaie 
Air Pollution Control District 
County of Ventura 
669 County Square Drive 
Ventura, CA 93003 

A Waste Management Company 

Subject: SUBMITTAL OF BIENNIAL CRITERIA POLLUTANTS AND AB 2588 
AIR TOXICS HOT SPOTS SOURCE TEST FOR THE LANDFILL GAS 
FIRED FLARE, PERMIT TO OPERATE 1395, SIMI VALLEY . 
LANDFILL AND RECYCLING CENTER, VENTURA COUNTY, 
CALIFORNIA 

Dear Mr. Aghdaie, 

Attached is a copy of the 1993 Biennial Criteria and AB 2588 Air Toxics Hot Spots 
source test results for the Simi Valley Landfill and Recycling Center (SVLRC) gas fired 
flare. These results are submitted in accordance with Permit to Operate 1395, Conditions 
16 and 17. 

All of the criteria pollutants meet the requirements of the Permit to Operate and Ventura 
County Air Pollution Control District (VCAPCD) Rule 74.17 for Solid Waste Disposal 
Sites. 

If you have questions or comments about the test, please do not hesitate to contact me at 
(805) 579-7478. 

Sincerel · 

John Bums 
Environmental Project Manager 

Attachment 

cc: Becky Linder - VCPD (w/o Test Report) 
Lyle Olsen - VCAPCD (w/o Test Report) 
Rich Vacherot - Horizon (w/o Test Report) 
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May 7, 1997 

Mr. John Burns 
Simi Valley Landfill and Recycling Center 
2801 Madera Road 
Simi Valley, California 93065 

Dear Mr. Burns: 

· Please find enclosed three copies of the final report entitled "Results of the Biennial 
Criteria and AB 2588 Air Toxics Source Test on the Simi Valley Landfill Flare" for your 
submittal to the Ventura County Air Pollution Control District (VCAPCD). 

If you have any questions, please call me at (805) 498-8781 . . 

Sincerely, 

HORIZON AIR MEASUREMENT SERVICES, INC. 

1 c/l)tiidJ, \lx}~~r 
chard J. Vacherot ~~ 

Technical Director 

RV:lmg 

Enclosures 

SUITE 108. NEWBURY PARK. CALIFORNIA 91320 • (805) 498-8781 • FAX : (805) 498-3173 
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1. INTRODUCTION 

Under the requirements of Ventura County Air Pollution Control District (VCAPCD) 

Permit to Operate #1395-012 , Simi Valley Landfill and Recycling Center (SVLRC) is required 

to conduct a biennial source test on the landfill gas flare located at the landfill to determine 

emissions of criteria pollutants. In addition, emission rates of air toxic compounds as defined 

under AB 2588 legislation and as specified by VCAPCD are required to be quantified every four 

years. Horizon Air Measurement Services, Inc. (Horizon) has been retained for this purpose. 

All testing/analytical procedures confonned to the Source Test Protocol (Horizon# W07-

014-TP) of March 1997 and the amendment letter (Horizon W07-014-Cl) dated March 14, 1997. 

Sampling and analytical procedures utilized in the testing program are provided, in detail, in 

Section 4 of this report. All criteria testing was completed on March 18, 1997; the air toxics test 

program was completed from March 19 to March 21, 1997. At the request of SVLRC, Reactive 

Oganic Compound (ROC) destruction effl.ciency testing was repeated on April 29, 1997. Testing 

was coordinated by Mr. Richard Vacherot of Horizon and Mr. John Bums of SVLRC. 

The criteria pollutants and associated emission parameters tested for and the associated 

Permit limits are provided in Table 1-1. The destruction efficiency of the flare with respect to 

ROC was also determined as well as the landfill gas heating value, composition and Ci to½ 

reduced sulfur compound (including H2S) concentration. Three replicate test runs were completed 

for each parameter of interest, with the exception of ROC's for which six test runs were 

completed. 

The air toxic target compounds are identical to those quantified during the most recent flare 

emissions test conducted in 1993 (Horizon Report #W07-005-FR). All target air toxic compounds 

(Table 1-2) were sampled at the flare exhaust with the exception of metals (including hexavalent 

chromium) which were sampled at the flare inlet. 

A summary of the criteria emissions results and the associated Permit limits are provided 

in Section 2. A more detailed description and discussion of the criteria pollutants results and air 

toxics are provided in Section 5. Results of the QA/QC procedures are discussed in Section 6. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 1 
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During testing, the flare was operating under normal operating conditions. Landfill gas 

flow rate was at approximately 750 to 850 standard cubic feet per minute (scfm), based upon the 

facility's continuous flow monitor/recorder (see Appendix E). Flare temperature was set at 

1700°F Fahrenheit (°F). Stack temperature thermocouple readings were verified throughout the 

initial portion of the testing program. A description of the flare and landfill gas collection system 

and its operation during testing is summarized in Section 3 of this report. All pertinent 

documentation can be found in the Appendices. 

Horizon Air Measuremem Services, Inc. 
W07-014-FR Page 2 
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TABLE l •l 

Criteria Pollutants 
Simi Valley Landfill Flare 

March 1997 

Parameter Permit Limit 

Reactive Organic Compounds (ROC) 1.09 lb/hr 

Oxides of Nitrogen 0.06 lb/MMBtu 
2.64 lb/hour 

Carbon Monoxide 0.20 lb/MMBtu 

Particulate Matter 3 .11 lb/hr 

Oxides of Sulfur, as SO2 1.47 lb/hr 

ROC Destruction Efficiency 98 % 

Fuel Consumption 83.3 MSCF/hour 

Horizon Air Measurement Services, Inc. 
W07-014-FR 

730 MMSCF/year 

Page 3 
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TABLE 1-2 

Air Toxic Compounds of Interest 
Simi Valley Landfill Flare 

March 1997 

PARAMETER SAMPLING LOCATION 

Speciated VOC's (SCAQMD Rule 1150.1 List) including: Inlet and Outlet 
ethylene dibromide 
acrylonitrile 
1,4 dioxane 

1,3 butadiene Outlet 

Formaldehyde Outlet 

PAH's Outlet 

Hexachlorobenzene Outlet 

Metals Inlet 

Hexavalent Chromium Inlet 

HCI/HF Outlet 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 4 



2. SUMMARY OF RESULTS 

2 .1 Criteria Pollutants 

The results of the criteria testing test program are summarized in Table 2-1. Emission rate 

ofROC, NOx, SOx, CO and particulate matter were within the allowable emission limits under the 

Permit to Operate #1395-012. 

Emission rate ofNOx averaged 0.041 lb/MMBtu which is well below the VCAPCD Rule 

74.17 limit of 0.06 lb/MMBtu. Emissions of CO averaged 0.12 lb/MMBtu which is below the 

VCAPCD Rule 74.17 limit of 0.2 lb/MMBtu. 

During the initial source test, the flare ROC destruction efficiency averaged 97 .2 percent. 

At the request of SVLRC, the destruction efficiency testing was repeated on April 29, 1997. 

Destruction efficiency averaged 99.3 percent on April 29, 1997. The reported destruction 

efficiency average in Table 2-1 is the average of all six test runs completed on the two test dates. 

The resulting destruction efficiency average of 98.3 % is within the Rule 74.17 limit of 98 % . 

A more detailed discussion of the criteria testing results are provided in Section S. Air 

toxic emissions are also discussed in Section S. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 5 
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Run 1 

(lb/hr) (tons/yr) 

Reactive Organic Compounds 0.477 2.09 
(ROC), as CH4 

Oxides of Nitrogen, as NO2 0.788 3.45 

Particulate Matter 0.66 2.89 

Oxides of Sulfur, as SO2 0.143 0.626 

Carbon Mono:itide 1.61 7.05 

Table 2-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill 
March 1997 

Emission Rate 

Run2 Run3 

(lb/hr) (tons/yr) (lb/hr) (tons/yr) 

0.231 1.01 0.125 0.548 

0.926 4.06 0.923 4.04 

0:46 2.01 0.44 1.93 

0.148 0.648 0.149 0.653 

2.55 11.2 3.68 16.1 

-- -- -- --·-

Allowable 
Emissions 

Average 

(lb/hr) (tons/yr) (lb/hr) (tons/yr) 

0.278 1.22 1.09 4.77 

0.879 3.85 2.64 11.56 

0.52 2.28 3.11 7.72 

0.147 0.642 1.47 2.19 

2.61 11.5 9.30 38.95 

Destruction Efficiency (%) 

Run 1 Run2 Run3 Run4 Run5 

Reactive Organic Compounds 95.4 97.6 98.7 98.4 >99.8 

Note: ROC Runs 1, 2 and 3 were conducted on 3/14/97; Runs 4, 5 and 6 were conducted on 4/29/97. 

Horizon Air Measurement Services, Inc. 
W07-014-FR 

Run6 Average 

>99.8 98.3 98.0 

' 
Page6 



3. PROCESS DESCRIPTION 

The landfill gas collection system consists of a series of landfill gas collection wells, a gas 

collection manifold, a pumping system and the landfill gas flare. Landfill gas, collected from 

various wells located throughout the landfill, is manifolded to a common duct. The landfill gas 

then passes through a condensation collection system, a blower, then to the flare. 

The landfill gas flare consists of an insulated steel cylinder eight feet in diameter and 40 

feet above ground level. The four sample ports utilized are located 36 feet from ground level and 

four feet from the top of the flare. Landfill gas was supplied to the flare burners at a rate of 

approximately 750 cubic feet per minute (cfm). Flare combustion temperature was maintained 

above 1600°F to ensure complete combustion and is monitored by a thermocouple, located 28 feet 

above ground level, recording temperature on a strip chart. The permanent thermocouple 

temperature readings were verified with a second, calibrated thermocouple. The flare was 

equipped with automatic air control louvers and a temperature controller to maintain the pre-set 

flare temperature. A flame failure detector automatically shuts off gas flow from the blower in 

the event of a flame out. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 7 
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4. SAMPLING/ANALYSES 

The sampling/analyses program has been divided into criteria pollutant testing and air 

toxics testing. All testing was completed within four days. 

4 .1 Criteria Pollutants 

The target compounds quantified as part of the criteria pollutant testing and the associated 

sampling me~od are provided in Table 4-1. Three, replicate ~st runs were conducted for each 

parameter of interest (with the exception of ROC) using the procedures detailed in subsequent 

subsections. 

All methods followed the applicable EPA testing procedure without modification with the 

exception of EPA Method 25 as detailed in Sections 4.1.2. Also, SCAQMD Method 5 .1 was used 

for particulate matter collection; reduced sulfur compounds was collected in a Tedlar bag at the 

landfill gas inlet as in all previous test programs conducted on the flare. From the reduced sulfur 

compound concentration and flow rate measured at the landfill gas flare inlet, the sq emissions 

was calculated. assuming all sulfur compounds are oxidized to SOi. 

" 4.1.1 Samplilli Location 

4.1.1.1 Flare Exhaust 

Sample ports are located on the flare approximately 36 feet above ground level and four 

feet from the flare exit. Four sample ports were utilized. Twenty-four traverse points (12 per 

port) were utilized for particulate, velocity, oxides of nitrogen, carbon monoxide and ROC 

sampling. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 8 
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Table 4-1 

Criteria Pollutants - Test Methods 
Simi Valley Landfill Flare 

March 1997 

PARAMETER 

Inlet and Outlet 

Flow Rate 

Moisture 

ROC 

Methane 

Outlet Only 

Carbon Monoxide 

Sulfur Dioxide 

Oxides of Nitrogen 

Particulate Matter 

Inlet Only 

C1-C3 Sulfur Compounds (with J\S) 

Heating Value 

Horizon Air Measurement Services, Inc. 
W07-014-FR 

TESTMEIBOD 

Continuous, On-Line Monitor (Inlet) 
SCAQMD Method 5 .1 (Outlet) 

CARB Method 100/EPA Method 3A (Outlet) 
CARB Method 3/EPA Method 3 (Inlet) 

CARB Method 4 (Inlet) 
CARB Method 5.1 (Outlet) 

EPA Method 25 - Modified 

EPA Method 25 - Modified 

CARB Method 100/EPA Method 10 

Calculated (based on inlet reduced sulfur 
compounds concentration & flow rate) 

CARB Method 100/EPA Method 7E 

SCAQMD Method 5 .1 

Tedlar Bag/GC-Hall Detection & GC/MS 

ASTM D1826-77 

Page 9 
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4.1.1.2 Flare Inlet - Landfill Gas 

Reactive organic compound, fixed gas, and moisture samples were obtained from the 

landfill gas feed duct at a location at least two diameters downstream and one diameter upstream 

from a flow disturbance. Landfill gas flow rate were monitored using the on-line, calibrated flow 

meter operated by Simi Valley Landfill. The flow meter is corrected · to standard 

temperature/pressure and gas density. Calibration of the flow measuring instruments was 

completed in March 1997 by a third party calibration company. 

4.1.2 Methane and Reactive Orcanic Compounds (JlOC) 

Methane and Reactive Organic Compounds (ROC) concentration were determined at the 

landfill gas flare inlet and exhaust using modified EPA Method 25 as provided in VCAPCD Rule 

7 4 .17. The modification eliminated the use of a condensate trap and filter in the sample collection 

system. 

Method 25 samples was collected using the SUMMA canister Method outlined in 

SCAQMD Method 25 .2 as depicted in Appendix A. 

The organic content of the sample collected in each SUMMA canister is measured by 

injecting a portion into the FID/TCA analysis system which uses a two phase gas chromatography 

(GC) column to separate carbon monoxide (CO), methane (CHJ,·and carbon dioxide (CO2) from 

each other and from the total gaseous non-methane organics (TGNMO) which are eluted as 

backflush. All eluted components are first oxidized to CC>z by a hopcalite catalyst and then 

reduced to methane by a nickel catalyst. The resulting methane is detected using the flame 

ionization detector. A gas standard containing CO, Cff., CO2 and propane, prepared by Scott 

Specialty Gases, traceable to NBS, is used to calibrate the FID/TCA analysis system. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 10 
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4.1.3 Moiscure 

4.1.3.1 

Moisture content of the stack gas was determined in accordance with CARB/EPA Method 

4 "Determination of Moisture Content in Stack Gases" as outlined in Appendix A. 

4.1.3.2 Outlet 

Outlet moisture were determined in conjunction with the Method 5 .1 particulate testing. 

4.1.4 Flow Rate 

4.1.4.1 ~ 

Inlet flow rate was determined using the facility's calibrated on-line flow meter and 

recorder. 

4.1.4.2 Outlet 

The flare exhaust flow rate was determined in conjunction with SCAQMD Method 5 .1 

particulate testing detailed in Section 4 .1. 5. 

4.1.5 Particulate Matter (Outlet Only) 

Horizon conducted three test runs on the flare for particulate matter in accordance with 

SCAQMD Method 5.1 protocol as detailed in Appendix A. Twelve points per each of two 

traverses were utilized for the collection of particulate matter. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 11 
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4.1.6 Sulfur Dioxide - Calculated 

Sulfur dioxide emission rate was calculated based upon the mass flow rate of reduced sulfur 

compounds measured at the inlet (landfill gas). All reduced sulfur compounds were assumed to 

be oxidized to SO2 in the landfill flare. 

4.1. 7 Oxides of Nitrogen, Carbon Monoxide, Carbon Dioxide. Oxygen (Continuous Emissions 

Monitoring} - CARB Method 100 

Three test runs were conducted at the landfill gas flare exhaust. Twenty-four points, per 

Method 1, were sampled. All sampling was performed under the guidelines of CARB Method 

100/EPA Method 7E, CARB Method 100/EPA Method 3A and CARB Method 100/EPA Method 

10 for the determination of NOx, 0 2, CO2 and CO concentrations. A description of Horizon's 

CEMS and the applicable EPA Methods, are detailed in Appendix A. 

4.1.8 Hydrogen Sulfide <H2S>, and C1~ Sulfur Compounds 

Hydrogen sulfide and C1 - ½ sulfur compounds samples were collected at the inlet of the 

flare using the Tedlar bag collection system. All samples were analyzed within 8 hours of 

collection using SCAQMD Method 307.94 as described in Appendix A. 

4.2 Air Toxics Pollutants 

The target compounds quantified as part of the air toxics testing, associated sampling 

methods and anticipated detection limits are provided in Table 3-2. Detection limit calculations 

for all compounds were requested by SVLRC to target a 1 ppb detection where possible. 

All sampling/analytical procedures adhered to CARB test method requirements, where 

applicable, without modification with the exception of the 1,3 butadiene testing (See Section 4-

2.8). Also some slight modifications were made to the formaldehyde (CARB Method 430) sample 

train as noted in Section 4.2.4; the PAH (Method 429) sample filter and reagents as noted 

Horizon Air Measurement Services, Inc . 
W07-014-FR Page 12 
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COMPOUND 

Speciated VOC's 
(SCAQMD 1150.1 Compounds) 

Ethylene Dibromide 

Acrylonitrile 

1,4-Dioxane 

1,3 Butadiene 

Formaldehyde 

PAH's 

Naphthalene 

Hexachlorobenzene 

Metals (arsenic, cadmium, 
copper, manganese, nickel, zinc) 

Chromium, hexavalent 

HCl/HF 

Table 4-2 

Air Toxic Pollutants - Test Methods 
Simi Valley Landfill Flare 

March 1997 

TEST MEmOD ANTICIPATED 
QUANTIFIABLE 

LIMITS 

SCAQMD 1150.1 Compounds 1 ppb 
Tedlar Bag/GC-MS Analyses 

Tedlar Bag/GC-MS Analyses 0.5 ppb 

Tedlar Bag/GC-MS Analyses 5ppb 

Tedlar Bag/GC-MS Analyses 70ppb 

Tedlar Bag/GC-MS Analyses 1 ppb 
(see Section 2-3.8) 

CARB Method 430 l0ppb 

CARB Method 429 5 ng/m3 

CARB Method 429 60 ng/m3 

CARB Method 429 7 ng/m3 

CARB Draft Method 436 0.04-0.10 ug/ft' 

CARB Method 425 0.002 ug/ft' 

CARB Method 421 2 ug/ft' 

Horizon Air Measurement Services, Inc. 
W07-014-FR 

NOMINAL TEST 
RUN DURATION 

(MINUTES) 

60 

60 

60 

60 

15 

480 

180 

180 

180 

90 

240 

60 
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in Section 4 .2.1; and the HCl/HF (CARB Method 421) samples were collected non isokineticaily 

and the filter was eliminated (Section 4.2.5). Also all speciated VOC analyses were completed 

using GC/MS analyses instead of various Ge/detector configurations (CARB Method 422, 410, 

etc.) with the exception of acrylonitrile which was analyzed using a nitrogen/phosphorus detector 

(NPD) (Section 4.2.6). 

4 .2.1 Sampling Location 

4.2.1.1 Flare Exhaust 

Sample ports are located on the flare approximately 36 feet above ground level and four 

feet from the flare exit. Four sample ports were utilized. Twenty-four traverse points (12 per 

port) were utilized for PAH and hexachlorobenzene sampling. A single point in the flare was used 

for the collection of fonnaldehyde and HCl/HF. 

4.2.1.2 Flare Inlet - Landfill Gas 

Metals, including total/hexavalent chromium were obtained from the landfill gas feed duct 

at a location at least two diameters downstream and one diameter upstream from a flow 

disturbance. Landfill gas flow rate was monitored using the on-line, calibrated flow meter 

operated by SVLRC. The flow meter is corrected to standard temperature/pressure and gas 

density . 

4.2.2 Polycyclic Aromatic Hydrocarbons cPAH's) and Hexachlorobenzene-CARB Method 429 

Horizon utilized CARB Method 429 as described in Appendix A for P AH/ 

hexachlorobenzene with one minor alteration: methanol, hexane and methylene chloride were used 

for sample recovery/rinsing instead of methanol, acetone and methylene chloride. All sample train 

extracts were combined for a single analyses. 

Horizon Air Measurement Services, Inc. 
W07-014-FR Page 14 
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The collection of P AH and hexachlorobenzene was combined into one sample train, as 

det.ailed in the Test Plan. The resultant sample(s) were extracted and then split for respective PAH 

and hexachlorobenzene analyses. Three replicate test runs were performed. Each test run was 

approximately four hours in length with a t.arget sample volume of 100 ~ubic feet. 

A leak check of the pitot tube lines and sampling trains is conducted prior to and after each 

sampling run and prior to and after either changing any of the constituents of the train or 

disconnecting the umbilical cord to facilit.ate transport of the train. Leak checks prior to each 

sampling _run are conducted at 15 inches mercury vacuum to insure a leak rate of no greater than 

0.02 cfm. Leak checks at the conclusion of each run are conducted at the highest vacuum reached 

during that test run. 

Upon completion of the sample run the nozzle, probe, and front half of the filter holder are 

brushed and rinsed with methanol, hexane, and methylene chloride (sample container #2). The 

filter is replaced in its original glass petri dish pending analysis (container #1). The sorbent 

module (XAD) is capped off with ground glass fittings, covered with pre-treated aluminum foil 

and refrigerated pending analysis. The back half of the filter housing and Teflon jumper are 

subsequently rinsed with methanol, hexane, and methylene chloride into sample cont.ainer #3. The 

volume of water collected in the first two impingers is determined volumetrically; the moisture 

collected in the silica gel in the last impinger is determined gravimetrically with a calibrated 

balance accurate to 0.1 grams. These two measurements are used to calculate st.ack gas moisture 

content as per CARB Method 429. Impinger #1 contents are collected, rinsed with methanol, 

hexane and methylene chloride and placed in cont.ainer #4. Impingers #2 and #3 contents are 

collected and all connecting glassware and impingers are rinsed with distilled deionized water 

three times into cont.ainer #5. 

All sample bottles and filter cont.ainers are sealed with Teflon t.ape and all liquid levels are 

marked. All sample bottles are amber glass jars with Teflon-lined caps. All samples are kept on 

blue ice pending analyses. Each sample portion is extracted sequentially using a 16-hour 

methylene chloride extraction. One fourth of each sample extract will be analyzed for PAH's 

using CARB Method 429 and one fourth will be analyzed for hexachlorobenzene. The remaining 

half will be archived. The resulting extracts from each sample portion (ie. container #1, #2, #3, 

#4 and XAD cartridge) will be combined, as allowed, and analyzed using high resolution mass 

spectrometry (HRGC/HRMS). All analyses will be completed by Alt.a Analytical of El Dorado 

Hills, California. 

Horizon Air Measurement Services, Inc. 
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A blank train was assembled on-site, recovered and analyzed in the exact manner as the 

samples. Field blanks of all sorbent filters and solutions was also be obtained and analyzed in the 

same manner as the samples. 

4.2.3 Multimetals - CARB Draft Method 436 

Three, replicate 90 minute (nominal) test runs (a minimum of 45 cubic feet of sample) were 

conducted at the inlet to the flare. The metal (concentration) measured at the inlet were considered 

representative of the flare exhaust metal emissions. Emissions of the metal species of interest were 

determined in accordance with CARB Draft Method 436 "Determination of Multiple Metals 

Emissions from Stationary Sources" as described in Appendix. A. In this method the stack sample 

is withdrawn isokinetically from the source, with particulate emissions collected in the probe and 

on a heated filter and gaseous emissions collected in a series of chilled impingers containing a 

solution of dilute nitric acid in hydrogen peroxide in two impingers, and acidic potassium 

permanganate solution in two impingers. Sampling train components are recovered and digested 

in separate front and back half fractions. Materials collected in the sampling train are digested 

with acid solutions to dissolve inorganics and to remove organic constituents that may create 

analytical interferences. Acid digestion is performed using conventional Parr Bomb or microwave 

digestion techniques. Except for the permanganate solution, the remainder of the sampling train 

catches are analyzed for metal species by atomic absorption spectroscopy (AAS). 

The sampling train consists of a glass buttonhook nozzle followed by a heated, glass lined 

probe; a heated filter box (225° - 275°F) containing a 47 mm diameter quartz fiber (non-binded) 

filter in a glass holder and a S/8" OD Teflon tube connecting the condensate portion of the 

sampling train. 

The condensate portion of the sampling train consists of a series of seven impingers; the 

first impinger is empty, the second and third each contains 100 mis of 5% HNO/10% H2O2 

solution; the fourth is empty; the fifth and six contain 100 ml of 4% KMnO/10% H2SO4: and the 

seventh contain approximately 200 grams of silica gel. The second impinger is the standard 

Greenburg Smith impinger with all others being the modified type. All impingers are connected 

with leak-free ground glass fittings and glass U-bends. 

J.Jnrizon Air Measurement Services, Inc. 
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An umbilical cord connects the last impinger to the flow control console consist of a 

leakless, lubricated vane pump, dry gas meter and calibrated orifice. Flow rate is monitored using 

a calibrated magnahelic gauge. A leak check of the pitot tube lines and sampling trains is 

c<>nducted prior to and after each sampling run and prior to and after either changing any of the 

constituents of the train or changing sample ports. Upon completion of the sampling run and post 

test leak check, the sample train is recovered according to the following procedures: 

1. Container One: The probe, sample nozzle and front half of the filter housing is 
rinsed with 0 .1 N nitric acid into a 500 ml N algene container. 

2. Container Two: The quartz-fiber filter is removed and replaced in its original petri 
dish. The petri dish is labeled and sealed with Teflon tape. 

3. Container Three: After volumetrically measuring the condensate volume, 
impingers one, two and three are collected into one liter Nalgene containers. Each 
impinger and all connecting glassware is rinsed with 0.1 N nitric acid. This rinse 
is combined with the impinger condensate. The container(s) are sealed, labeled and 
taped with all liquid levels marked. 

4. Container Four: After volumetrically measuring the condensate volume, impinger 
four are rinsed with 0.1 N nitric acid into container #4 which was sealed with 
Teflon tape and labeled. 

5. Container Five: After volumetrically measuring the condensate volume, impingers 
five and six, containing KMnO4, is collected in 1 liter amber glass bottle(s). Each 
impinger and all connecting glassware is rinsed with 4 % KMnO4• The rinse is 
added to the condensate sample. The sample container(s) are sealed, labeled and 
taped with all liquid levels marked. 

6. Container Six: The silica gel are recovered into its original bottle and the moisture 
gain determined gravimetrically. 

Metal species concentration is detennined using either graphite furnace or direct aspiration 

atomic absorption spectroscopy as described in the CARB 436 Multimetals Method. Blanks of 

all solutions used in the sample train and for sample recovery and a blank train were obtained and 

analyzed in the exact same manner as the samples. 

Horizon Air Measurement Services, Inc. 
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4.2.4 Aldebydes - CARB Method 430 

Aldehydes (formaldehyde, acetaldehyde and acrolein) emissions were determined in 

ai;cordance with CARB Method 430 "Determination of Formaldehyde Emissions from Stationary 

Sources" as described in Appendix A. Sample volume was determined using a dry gas meter as 

in Method 5. In this method stack gas is withdrawn form the stack through a series of midget 

impingers containing a aqueous acidic solution of 2,4-dinitrophenol-hydrazine (DNPH) solution 

(used within 48 hours of preparation). Aldehydes react with DNPH by nucleophilic addition on 

the carbonyl followed by 1,2 elimination of water and the formulation of 2,4 dinitrophenol 

hydrazone . 

Stack gases were withdrawn from a single traverse point through a quartz probe followed 

by a Teflon sample line. Following the probe are three glass midget impingers. The first two 

irnpingers contain 10 ml of0.05% DNPH/2N HCL reagent; the third impinger contains a weighed 

amount of silica gel. 

An umbilical cord is connected between the last irnpinger and the flow control system. The 

control system consisted of a vane pump, a needle valve, dry gas meter and calibrated orifice as 

per Method 5. The sample flow will be maintained at approximately 1000 cubic centimeters (cc) 

per minute throughout the test run as indicated on the rotometer. Dry gas meter readings are 

recorded at IO-minute intervals over each test run. The irnpingers are kept on ice during sampling 

to maintain a sample temperature of less than 6CfF at the last impinger. 

A leak check of the sampling train is conducted prior to each test run by plugging the probe 

tip and turning on the sampling pump. If the rotometer indicates no flow, the sample system is 

deemed leak-free. Upon completion of the test run the sample line is rinsed with 2 ml of impinger 

solution into the first imp_inger. The sample line is then rinsed with 1 ml of reagent water into the 

first impinger. The impinger contents are then rinsed into a leaktight septum vial which is 

weighed and refrigerated pending analysis. 

Prior to field sampling, four reagent blanks of the impinger solution was analyzed to verify 

anticipated reagent blank levels (reagent blank levels will be expected to be 0.8 µg formaldehyde 

per 10 ml of solution). In addition, three field blanks were carried through all the required steps 
Horizon Air Measurement Services, Inc. 
W07-014-FR Page 18 
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for sample preparation and analysis. A field blank consists of an impinger and sample line which 

is similar to a sampling impinger. One matrix spike was also conducted as specified in Method 

430. All reported emission values were field blank-corrected. 

4.2.5 Hexavalent and Total Chromium-CARB Method 425 

Horizon determined hexavalent and total chromium in accordance with CARB Method 425 

procedures as described in Appendix A at the inlet to the landfill flare. The hexavalent/total 

chromium emissions measured at the flare inlet were considered representative of flare exhaust 

emissions. In this method, stack gas is withdrawn isokinetically from the stack through a series 

of impingers containing 0.1 N NaOH solution, and a Teflon filter. Chromium aerosol is 

subsequently collected in solution and on the filter. Aliquots of the collected sample are analyzed 

for hexavalent chromium and tptal chromium. using ion chromatography (IC) and atomic 

absorption spectrophotometry (AAS), respectively. 

Horizon uses a sampling train which conforms to CARB Method 425 specifications. Stack 

gases are isokinetically withdrawn from each traverse point through a glass buttonhook nozzle and 

borosilicate glass probe. A thermocouple and pitot tube are connected to the probe per CARB 

Method 425. 

Following the probe is a four foot 3/8" OD Teflon line and four glass impingers. The first 

two are of the Greenburgh-Smith design with the last two of the modified design. The first two 

impingers contain 100 ml of 0.1 N NaOH; the third is empty; the fourth contains a preweighed 

amount of silica gel. 

A 47 mm Teflon filter (0.3m) contained in a glass housing is placed between the third and 

fourth impinger. An umbilical cord is connected between the last impinger and the flow coritrol 

console. The control console consists of a leakless, lubricated vane pump, dry gas meter, 

calibrated orifice, and a 0-0.25 inch magnahelic gauge. The impingers are kept on ice during 

sampling to maintain a sample temperature of less than 60'F at the last impinger . 

Horizon Air Measurement Services, Inc. 
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A leak check of the pitot tube lines and sampling train will be conducted prior to and at the 

conclusion of each test run. Upon completion of the test run, the nozzle and probe are 

rinsed in a sample bottle. The connective glassware and the impingers are rinsed with 0. IN 

NaOH into a second acid washed container. The Teflon filter is added to the impinger 

condensate/rinse sample. All sample bottles are sealed with Teflon tape and all liquid levels 
·, 

marked. Samples are stored in ice pending analyses. 

Analyses is conducted for hexavalent chromium using the IC method as described in 

Method 425. Total chromium is analyzed using the AAS graphite furnace method. 

A blank train was set up and analyzed in the exact same manner as the sample trains. A 

pretest blank was obtained on each sample probe/nozzle prior to testing to confirm its cleanliness. 

All pretest probe blanks were below the analytical quantifiable limit. Blanks (reagent blanks) of 

all filters and solutions were obtained and analyzed in the same manner as the samples. 

4.2.6 Hydro&en Chloride/Hydro&en Fluoride - CARB Method 421 

Horizon used a sampling train which conformed to CARB Method 421 specifications with 

one exception: the heated filter was eliminated from the sample train since large particulate (>0.5 

micron) matter was not present (the filter is not analyzed in Method 421). A description of CARB 

Method 421 is provided in Attachment A. Also, sample was withdrawn non-isokineticaUy from 

the source at a flow rate at approximately 0.75 cfm since water droplets were not present in the 

flare exhaust. 
Stack gases were withdrawn through a quartz buttonhook nozzle and a quartz probe from 

the center of the stack. Following the probe are four glass impingers. The first, third and fourth 

are of the modified Greenburgh-Smith design, and the second is a standard type. lmpingers one 

and two contain 100 milliliters of freshly prepared 3.0 mN sodium bicarbonate/2.4 mN sodium 

carbonate solution, respectively. The last contains a preweighed amount of silica gel. An 

umbilical cord connects the last impinger to the flow control console containing a leakless, 

lubricated vane pump, dry gas meter, calibrated orifice, and a zero to five inch magnahelic. 

Horizon Air Measurement Services, Inc. 
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All glassware is cleaned by rinsing with sodium hydroxide, tap water and finally deionized 

water before use in the test program. A leak check of the pitot tube lines and sampling trains is 

conducted prior to and after each sampling run. Upon completion of each sampling run, the 

nozzle is removed. The nozzle and probe are brushed and rinsed with deionized water into a 500 

ffil amber glass container. 

The contents of the impingers are poured into preweighed, precleaned, 500 ml amber glass 

bottles. The bottles are weighed to determine the amount of moisture trapped. All impingers and 

connecting glassware is rinsed with deionized water and added to the condensate sample. The 

silica gel is then weighed to determine the moisture gain. The samples are then analyzed for 

hydrogen chloride (HCl) and hydrogen fluoride (HF) using an ion chromatography operated in the 

anion mode. 

4.2.7 Speciated VOC's <SCAQMD Rule 1150,1 List} Includini Aczylonitrile. 1.4-Dioxane. and 

Ethylene Dibromide 

Speciated VOC emissions were determined from the SUMMA canister samples which were 

used for total non-methane hydrocarbon determination. 

All samples were analyzed within 48 hours using GC/MS techniques for each compound 

of interest with the exception of acrylonitrile which was analyzed using a nitrogen phosphorus 

detector. A blank sample was also collected and analyzed for each compounds of interest. 

4.2.8 1.3-Butadiene 

Horizon used the Tedlar bag procedures Method 422.102, Appendix C. The primary 

concern with this Method is "rapid" degradation of the 1,3 butadiene prior to analyses. To 

minimize this problem, Horizon delivered the sample(s) to the laboratory immediately after 

collection to ensure that they were analyzed within four hours of collection. 
Three consecutive, 15-minute test runs were completed. After the third test run, samples 

(including one blank) were delivered to the laboratory. All subsequent samples were analyzed 

using a GC equipped with a flame ionization detector (FID). 

Horizon Air Measurement Services, Inc. 
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S. RESULTS DISCUSSION 

The following subsections present and discuss the results of the criteria and air toxic 

compound testing program. 

5 .1 Criteria Pollutants 

Three replicate test runs were conducted for each criteria compound of interest with the 

exception of ROC's in which six test runs were completed. The results of the criteria testing 

program are provided in Table 5-1. 

During the initial source test, the fl.are ROC destruction efficiency averaged 97 .2 percent. 

At the request of SVLRC, the destruction efficiency testing was repeated on April 29, 1997. 

Destruction efficiency averaged 99.3 percent oii April 29, 1997. The reported destruction 

efficiency average in Table 2-1 is the average of all six test runs completed on the two test dates. 

The resulting destruction efficiency average of 98.3 % is within the Rule 74.17 limit of 98 % . 

5.2 Air Toxic Compounds 

The following subsections present and discuss the results of the air toxics compound 

testing. 

s.2.1 Speciated Volatile Organic Compounds (YOC'sl Includin& 1.3 Butadiene 

The results of each of the three speciated VOC flare test runs (inlet and outlet) are provided 

in Tables 5-2, 5-3 and 5-4, respectively. No sampling or analytical problems were encountered 

during the VOC testing. 

One voe field blank was analyzed with the sample set. Section 6, QA/QC Summary 

provides a detailed discussion of subsequent QA/QC sample results. 

Horizon Air Measurement Services, Inc. 
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STACK GAS CHARACTERISTICS 

Temperature (°F)* 

Moisture(%) 

Flow Rate (acfm) 

(dscfm)** 

Fixed Gases 

Methane(%) 

Oxygen(%) 

Carbon Dioxide ( % ) 

Nitrogen 

Heating Value, Btu/dscf 

MMBtu/hr I EMISSIONS 

, Oxides of Nitrogen 

I: 
I 

1: 

I 

ppm 

ppm@3% 0 2 

lb/hr 

lb/MMBtu 

Carbon Monoxide 

ppm 

ppm@3% 0 2 

lb/hr 

lb/MMBtu 

Particulate Matter 

gr/dscf 

gr/dscf@ 12% CO2 

lb/hr 

Table 5-1 
Summary of Results 
Criteria Pollutants 

Simi Valley Landfill 
March 1997 

LANDFilL GAS 

Run#l Run#2 Run#3 

3.2 3.2 2.3 

726 726 733 

47.3 48.4 47.0 

0.6 0.5 0.9 

38.5 39.0 37.8 

13.6 12.1 14.3 

491 502 487 

21.4 21.9 21.4 

FLARE EXHAUST 

Run#l Run#2 Run#3 

1589 1538 1584 

7.6 9.5 9.2 

44069 47561 S0063 

10366 11228 11595· 

0 0 0 

12.3 12.0 12.0 

7.1 6.9 7.5 

80.6 81.2 80.5 

10.6 11.5 11.1 

22.1 23.0 22.3 

0.788 0.926 0.923 

0.0368 0.0423 0.0431 

35.6 52.0 72.7 

74.4 104.1 146.1 

1.61 2.5S 3.68 

0.0752 0.116 0.172 

0.0075 0.0048 0.0044 

0.013 0.0083 0.0070 

0.66 0.46 0.44 

Landfill gas flare exhaust temperature was obtained from sample ports 8' higher then facility's recording thermocouple. ,, , __ 

I 

Value is the average flow rate (scfm) as measured using the facility's calibrated on-line landfill gas flow rate mo~tor. 

Horizon Air Measurement Services, Inc. 
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I 
I Table S-1 (Cont.) _. 

I Summary of Results 
Simi Valley Landfill 

I 
March 1997 

' ; 

I LANDFil.L GAS FLARE EXHAUST 
' i 

Run#l Run#2 Run#3 Run#l Run#2 Run#3 

I Reactive Organic Compounds (Test 1) 
: 

ppm (as CHJ 5650 5240 5010 18.2 8.14 4.27 

~ lb/hr (as CHJ 10.4 9.62 9.29 0.477 0.231 0.125 

destruction efficiency ( % ) 95.4 97.6 98.7 

~ Reactive Organic Compounds (Test 2)*** 

ppm(asCHJ 5400 4990 4810 9.44 <1 <1 

I lb/hr (as CH,) 11.4 10.5 10.0 0.178 <0.02 <0.02 
:& 

destruction efficiency ( % ) 

-
98.4 >99.8 >99.8 

Sulfur Compounds 

. ' hydrogen sulfide (ppm) 12.3 12.3 12.2 

I grains/100 ft' 0.77 0.77 0.77 
.1 

I: 
methyl mercaptan (ppm) 0.67 1.07 1.16 

grains/lOOft' 0.055 0.088 0.095 
! 

Ii 
ethyl mercaptan (ppm) 0.05 0.05 0.06 

grains/100ft' 0.006 0.006 0.008 
. i . 

~ . 

dimethyl sulfide (ppm) 5.82 6.16 6.08 

grains/ 100ft' 0.675 0.713 0.704 

~ 
carbonyl sulfide (ppm) 0.17 0.16 0.14 

grains/lOOft' 0.019 0.018 0.016 

I. 
carbon disulfide (ppm) 0.12 0.12 0.12 

grains/ 100ft' 0.013 0.013 0.013 
.. l 

I; 
dimethyl disulfide (ppm) 0.11 0.10 0.12 

grains/ 100ft' 0.020 0.018 0.022 
\ -., 

11 
Total Sulfur Compounds (ppm, as H2S) 19.6 20.4 20.4 

grains/100 ft' 1.23 1.28 1.28 .J 

I; ... Test #2 was conducted on 4/29/97. 

I-
Horizon Air Measurement Services, Inc. 
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I 
TableS-2 

I Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 

I 
March I 8.1997 

Run# 1 

I 
Inlet Oudet 

Species Concentration Emission Concentration Emission Destruction 
(ppb) Rate (ppb) Rate Efficiency 

I 
(lb/hr) (lb/hr) (%) 

Acetonitrile 402 1.89£-03 88.90 5.97£-03 • 

~ 
Benzene 1060 9.49£-03 5.04 6.44£-04 93.21 

Benzychloride < 20 < 2.92£-04 < 2.00 4.16£-04 NA 

I Chlorobenzene 138 1.79£-03 3.52 6.52£-04 63.58 

j 
Dichlorobenzenes 1400 2.36E-02 3.74 9.0lE-04 96.19 

I l, l-dichloroe1htulc 2030 2.31£-02 2.02 3.28£-04 98.58 

1 

' 
1,2-dichloroethane 122 1.39£-03 6.24 l.0lE-03 26.97 

1,1-dichloroethylene 165 l.84E-03 < 0.40 6.36£-05 > 96.54 .. 

' 
Dichloromethane 8520 8.31E-02 2.31 3.22E-04 99.61 

Perchloroelhene 1950 .S.30£-02 42.70 1.66£-02 68.73 

' 
Carbon te1rachloride < 6 < l.06£-04 < 0.10 2.52£-05 NA 

Toluene 25700 2.71£-01 541.00 8.16£-02 69.94 

I l, l, I-trichloroethane 180 2.75£-03 0.23 5.0lE-05 98.18 

j 
Trichloroelhene 1040 1.56£-02 3.94 8.46£-04 94.59 

~ Chloroform 114 l.56E-03 < 0.10 l.95E-05 > 98.75 

~ 
Vinyl Chloride 1400 l.00E-02 < 0.50 5.12E-05 > 99.49 

mxylenes 11200 1.36£-01 206.00 3.58£-02 73.74 

• o+pxylene 2840 3.46£-02 67.80 1.18£-02 65.91 

TNMHC 5650000 l.04E+ol 18200 4.77E-Ol 95.40 

Ii Acrylonitrile < 4 2.44£-05 < 18.5 1.61£-03 NA 

Ethylene dibromide < 7 l.SlE-04 < 0.3 9.24£-05 NA 

Ii 1,4-dioxane < 17 1.72E-04 < 0.5 7.22E-05 NA 
j ,, 

Note: All values preceded by "<" arc below the detection limit - reported values arc detection limit values. 
NA: Not applicable: Destruction efficiency cannot be calculated since both inlet and outlet values arc 

I 
below the detection limit 

HwDn Air M--•-111 •-. Inc. SPYOC1.XLS 



I 
Table5-3 

I Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 

I 
March 18, 1997 

Rwi#2 

-
Inlet Outlet 

Species Conccn1ration Emission Conccn1ration Emission Destruction 
j (ppb) Rate (ppb) Rale Efficiency 

- (lb/hr) (lb/hr) ("/4) 

Acctonilrile 440 2.07£..03 48.10 3.S0E-03 • 

' 
Bcnzcnc 1070 9.S8E-03 1.17 · 1.62E-04 98.31 

Bcnzychloride < 20 < 2'.92E-04 < 2.00 4.SlE-04 NA 

I Chlorobcnzcne 160 2.08E-03 0.98 1.97£..04 90.S3 

J Dichlorobcnzcncs 2060 3.48E-02 2.00 S.22E-04 98.S0 

' 
l, 1-dichloroclhane 19SO 2.22E-02 o.so 8.79E-OS 99.60 

ll 

~ 
1,2-dichlorocthane 119 l.35E-03 2.29 4.02E-04 70.24 

1,1-dichloroclhylene 161 1.79E-03 < 0.40 6.89E-OS > 96.16 

I Dichloromelhane 8440 8.23E-02 1.10 l.66E-04 99.80 

Pcrchloroclhcnc 2110 S.74E-02 1S.80 6.6SE-03 88.42 J 

~ 
Carbon tetrachloride < 6 < l.06E-04 < 0.10 2.73E-OS NA 

Toluene 27200 2.87£..01 171.00 2.79£--02 90.28 

I 1, 1, 1-lrichlorocthane 183 2.79E-03 < 0.10 2.36E-OS 99.15 

Trichloroclhene 1070 l.61E-02 1.35 3.14E-04 98.0S 

~ Chloroform 113 l.S4E-03 < 0.10 2.llE-0S > 98.63 

I 
Vinyl Chloride 1340 9.61E-03 < o.so . S.SSE-OS > 99.42 

mxylcncs 12700 I.SSE-OJ 70.40 l.32E-02 91.43 ! 
' 

I: o+p xylene 3180 3.87£..02 27.20 S.12E-03 86.77 

TNMHC 5240000 9.62E+oo 8140 2.31E-Ol 97.60 J 

I Acrylonilrile < 4 2.44E-OS < 6.4 6.06E-04 NA 

Elhylene dibromide < 7 l.SlE-04 < 0.3 l.00E-04 > NA 

Ii 1,4-dioxane < 17 1.72E-04 < o.s 7.82E-OS > NA .. 
'j 

Ii Note: All values preceded by "<' arc below lhe detection limit • reported values arc detection limit values. 
NA: Not applicable: Dcs1n1ction efficiency cannot be calculated since both inlet and outlet values arc 

I 
below the detection limit. 
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TableS-4 

I Trace Organic Species 
Destruction Efli.ciency Results 

Simi Valley Landfill 

I 
March 18, 1997 

Run#J 

I Inlet Outlet 

Species Concentration Emission Concentration Emission Des1ruction 
(ppb) Rate (ppb) Rate Efficiency 

I (lb/hr) (lb/hr) (%) 

Acetonilrile 388 l.84E-03 26.20 1.97£-03 • 

~ Benzene 917 8.29E-03 0.66 9.44E-OS 98.86 

Benzychloride < 20 < 2.94E-04 < 2.00 4.66E-04 N.A. 

- Cblorobenzene 128 l.68E-03 o.so l.04E-04 93.82 

l 
Dichlorobenzenes 1S20 2.59E-02 2.00 5.39E-04 > 97.92 

~ l, 1-dichloroethane 1830 2.l0E-02 0.43 7.80E-05 99.63 

• 

I 
1,2-dicbloroethane 107 l.23E-03 1.36 2.47E-04 79.89 

1, 1-dichloroethylene 151 l.70E-03 < 0.40 7.llE-05 > 95.81 
) 

' 
Dichloromelhane 8060 7.94E-02 0.83 l.29E-04 99.84 

Perchloroelhene 1810 4.97£-02 8.00 3.48E-03 93.01 J 

~ Carbon tetrachloride < 6 < l.07E-04 < 0.10 2.82E-05 NA 

Toluene 23300 2.48E-01 77.10 l.J0E-02 94.77 

I 1,1,1-trichloroethane 168 2.S9E-03 < 0.10 2.44£-05 > 99.06 

l 
Trichloroethcne 943 1.43£-02 0.73 1.7SE-04 98.78 

I Chlorofonn 104 l.43E-03 < 0.10 2.18E-OS > 98.48 
i 

~ 
Vinyl Chloride 1280 9.27E-03 < 0.50 5.73E-05 > 99.38 

mxylenes 10300 1.27E-01 29.10 S.65E-03 9S.53 

I o+pxylene 2600 3.19E-02 10.10 1.96E-03 93.86 

TNMHC 5010000 9.29E+OO 4270 1.2SE-01 98.6S ,, 
Acrylonitrile < 4 2.46E-05 < 2.0 l.95£-04 NA 

Ethylene dibromide < 7 l.S2E-04 < 0.3 l.03E-04 NA 

l j 1,4-dioxane < 17 l.74E-04 < o.s 8.07£-05 NA 
.. . 

I: Note: All values preceded by "<" an: below the detection limit - reported values an: detection limit values. 
NA: Not applicable: Des1Nction efficiency cannot be calculated sinc:c both inlet and outlet values are 

11 
below the detection limit 
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5 .2.2 Polycyclic Aromatic Hydrocarbons. Includin2 Hexachlorobenzene 

The results of each four-hour PAH test run is provided in Table 5-5. No sampling or 

analytical problems were encountered during the P AH testing. 

One P AH/hexachlorobenzene field blank and blank. train were collected and analyzed with 

the sample set. The results of these blanks and other QA/QC results are provided in Section 6. 

5.2.3 Aldehydes <Formaldehyde, Acetaldehyde and Acroleitl) 

The results of each of the three, 8-hour aldehyde test runs are provided in Table 5-6. Run 

1 formaldehyde results were extremely low compared to test Runs 2 and 3 and appears to be an 

anomaly. Thus, this value should be considered suspect.· 

Although measurable amounts of acetaldehyde and acrolein were observed in Run 1 and 

2, these observed concentrations were not five times the amount observed in the field blanks. 

Therefore, according to the requirements of CARB Method 430, the value used to calculate the 

resulting acetaldehyde and acrolein emission ration is five times the average field blank 

concentration of the respective compounds. Thus, the resulting emission values are reported as 

"less than" values. For a more complete discussion of the additional QA/QC results of the 

aldehyde sampling see Section 6. 

5.2:4 Hydrochloric and Hydrofluoric Acid <HCI{HF) 

The results of the HCl/HF testing are provided in Table S-7. No sampling or analytical 

problems were encountered during any phase of the testing. 

5.2.5 Multimetals 

The results of the three multimetals test runs conducted on the landfill gas are reported in 

Table 5-8. Reported values are not blank corrected. No sampling or analytical problems were 

encountered during the testing program with the exception that the runs were slightly less than 

90% isokinetic (subisokinetic). However, the subisokinetic sampling is worse case and would bias 

results high if large particulate matter was present. 

Horizon Air Measurement Services, Inc. 
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Run#t 
Stack Gas O.araderistla 
Temperature, F 1570 
Moisture,% 6.7 
Fixed Gases, 
. CO2,% 7.8 

02,% 12.2 
N2,% 80.0 

Flow rate 
dscfin 10032 
acfin 42078 

Cone:. 
Run#l 

Table 5-5 
P AH Emission Results 

Simi Valley Landfill Flare 
March 1997 

Run#Z 

1587 
7.1 

7.4 
12.6 
80.0 

10437 
44498 

Run#2 
Emission· Cone:. Emission 

BY!!..!a 

1562 
7.4 

7.8 
12.2 
80.0 

11601 
48974 

Run#3 
Cone. Emission 

@12 %CO2 Rate @12 %CO2 Rate @l2•/4C02 Rate 
PAH Emissiol!! (ug/dscm) (lh11r) (ug/dscm) ()Mir) 
Naplhalene < 0.8444 < 2.06£-05 < 1.1061 < 2.67£.05 < 
2-Melhylnapbtbalenc < 0.3870 < 9.45£-06 < 0.5070 < 1.22£-05 < 
A11eqaphtbaleno < 0.0246 < 6.02£-07 < 0.0323 < 7.78£-07 < 
Aceiiaphlhenc < 0.0281 < 6.88£-07 < 0.0369 < 8.89£-07 < 
Fluorenc < 0.1161 < 2.84£-06 < 0.1521 < 3.67£-06 < 
Phenanlhrene < 0.2990 < 7.31£-06 < 0.3917 < 9.45£-06 < 
Anlhracenc < 0.0457 < 1.12£-06 < 0.0599 < 1.44£-06 < 
Fluoranlhene 0.0668 1.63£-06 0.1152 2.78£-06 < 
Pyrene < 0.0S28 < 1.29£-06 < 0.0691 < 1.67£-06 < 
Benz(a)anlhramie• 0.0053 1.29£-07 0.0143 3.44£-07 < 
Cbrysene• 0.0060 1.46£-07 0.0184 4.45E-07 
Benzo(b )fluoran~ 0.0019 4.73£-08 0.0051 1.22£-07 < 
Benzo(k)fluoranlhenc• < 0.0018 < 4.30£-08 < 0.0023 < 5.56£-08 < 
Benzo(e)pyrene• < 0.0018 < 4.30£-08 < 0.0023 < 5.56£-08 < 
Benzo(a)pyrene• < 0.0018 < 4.30£-08 < 0.0023 < 5.56£-08 < 
Pyrylocne• < 0.0018 < 4.30£-08 < 0.0023 < 5.56£-08 < 
Benzo(g.h,i)perytene• < 0.0018 < 4.J0E-08 < 0.0023 < 5.56£-08 < 
Dibenz( a,h)an1hram1e• < 0.0018 < 4.30£-08 < 0.0023 < 5.56£-08 < 
lndeno(l,2,3-cd]pyrene• < 0.0018 < 4.J0E-08 < 0.0023 < 5.56£-08 < 
Hexachlorobenzene < 0.0007 < l.72E-08 < 0.0009 < 2.22E-08 < 

Total PAH < 1.8908 < 4.62E-05 < 2.5251 < 6.09£-05 < 
Total PAH w/o Naplhalene < 1.0465 < 2.56£-05 < 1.4190 < 3.42£-05 < 
Total Carcinogenic PAH < 0.0262 < 6.40E-07 < 0.0548 < 1.32£-06 < 

< - Below Quantifiable Limit. Reported values are based upon the lowest quantifiable limit. 
• denotes can:inoeenic species. 

_,,Air ____ .... 

(ug/dscm) (lblbr) 
0.9S39 < 2.69E-OS 
0.4372 < 1.23£-05 
0.0278 < 7.86£-07 
0.0318 < 8.98£-07 
0.1312 < 3.70£-06 
0.3378 < 9.54£-06 
0.0517 < 1.46£-06 
0.0596 < l.68E-06 
0.0S96 < 1.68£-06 
0.0020 < 5.61E-08 
0.0064 l.80E-07 
0.0020 < 5.61£-08 
0.0020 < 5.61E-08 
0.0020 < 5.61£-08 
0.0020 < 5.61£-08 
0.0020 < 5.61£-08 
0.0020 < 5.61£-08 
0.0020 < 5.61£-08 
0.0020 < 5.61E-08 
0.0008 < 2.2SE-08 

2.1156 < 5.98£-05 
1.1617 < 3.28£-05 
0.0250 < 7.07E-07 

Peh 
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Stack Gas Characteristics 

Temperature (°F) 

Moisture(%) 

Table 5-6 

Aldehyde Emissions 
Simi Valley Landfill Flare 

March 1997 

Run 1 Run2 

1570 1587 

6.7 7.1 

.,. 

Run3 

1562 

7.4 

I Flow Rate 

I 
I 
I 
I 
I 

',~ 

.I 
I 

.1 
I 
I 
; 

I 
I 

(dscfm) 

(acfm) 

Fixed Gases 

02 (%) 

CO2 (%) 

N2 (%) 

Aldehyde Emissions 

Formaldehyde (ppb) 

(lb/hr) 

Acetaldehyde (ppb) 

(lb/hr) 

Acrolein (ppb) 

(lb/hr) 

10,032 

42,078 

12.2 

7.8 

80.0 

1.4 

0.0001 

<1 

<0.00005 

<0.7 

<0.00005 

10,437 

44,498 

12.6 

7.4 

80.0 

376 

0.0178 

<0.5 

<0.00004 

<0.8 

<0.00007 

** Stack gas characteristics taken from concurrent PAH sampling. 

11,601 

48,974 

12.2 

7.8 

80.0 

797 

0.0417 

6.4 

0.00049 

<0.7 

<0.00007 

Note: All values preceded by 11 < 11 are below the detection limit. Reported results are based upon 
five times the field blank values. Variability in detection limit values is due to the 
variability in sample size and flare flow rate. 
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Table 5-7 

Hydrochloric and Hydrofluoric Acid Emissions 
Simi Valley Landfill 

Stack Gas Characteristics 

Temperature (°F) 

Moisture(%) 

Flow Rate 

(dscfm) 

(acfm) 

Fixed Gases** 

02 (%) 

CO2 (%) 

N2 (%) 

Acid Gas Emissions 

Hydrochloric Acid, (mg/dscf) 

(lb/hr) 

Hydrofluoric Acid, (mg/dscf) 

(lb/hr) 

March 1997 

Runl 

1570 

6.7 

10,032 

42,078 

12.2 

7.8 

80.0 

0.180 

0.238 

0.050 

0.067 

Run2 

1587 

7.1 

10,437 

44,498 

12.6 

7.4 

80.0 

0.108 

0.148 

0.082 

0.11 

Run3 

1562 

7.4 

11,601 

48,974 

12.2 

7.8 

80.0 

0.114 

0.175 

0.091 

0.14 

Stack gas characteristics taken from concurrent PAH sampling. Stack gas sampling 
temperatures taken 8' above facility's recording thermocouple. Recording thermocouple 
maintained a constant temperature of 1700°F. 

Horizon Air Measurement Services, Inc. 
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Table 5-8 

I Summary of Results 

Metals Emissions 

I 
March-97 

I Run Number ****** I 2 3 

Date ****** 3/19/97 03/20/97 3/21/97 

I Run Start Time •••••• 1521 1419 1417 
Run End Time ****** 1651 1555 1547 

I Average 
I Metals Emissions 

I ANTIMONY lb/hr 3.03E-06 4.06E-06 2.31E-06 3.13E-06 

ARSENIC lb/hr l.21E-06 l.79E-06 1.62E-06 1.54E-06 

BARIUM lb/hr < 6.72E-06 < 6.77E-06 < 6.59E-06 6.70E-06 

I BERYLLIUM lb/hr < 3.36E-07 < 3.39E-07 < 3.30E-07 3.35E-07 
I CADMIUM lb/hr 4.20E-07 4.23E-07 < 3.30E-07 3.91E-07 < 

I CHROMIUM lb/hr l.85E-06 2.03E-06 2.31E-06 2.06E-06 

COPPER lb/hr < l.68E-05 < l.69E-05 < 1.65E-05 1.67E-05 
.l 

' 
LEAD lb/hr 3.03E-06 2.03E-06 < 1.65E-06 2.24E-06 

MANGANESE lb/hr < 3.36E-06 < 3.39E-06 2.06E-05 9.12E-06 
! MERCURY lb/hr < l.68E-07 < 1.69E-07 < 1.65E-07 l.67E-07 

I NICKEL lb/hr < l.34E-05 < 1.35E-05 < 1.32E-05 1.34E-05 

PHOSPHORUS lb/hr < 4.71E-05 < 4.74E-05 < 4.61E-05 4.69E-05 I 

I 
SELENIUM lb/hr 3.36E-06 3.86E-06 3.96E-06 3.73E-06 

SILVER lb/hr < 6.72E-06 < 6.77E-06 < 6.59E-06 6.70E-06 
J . THALLIUM lb/hr < l.0lE-06 < 1.02E-06 < 9.89E-07 1.00E-06 

~ ZINC lb/hr 2.00E-05 < 1.02E-05 l.81E-0S l.61E-0S 

-. 
1. Values preceded by 11<11 are below the quantifiable limit. Actual values are less than those reported. 

1! 

Ii 
. 

I M436TBLb 
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One field blank and one blank train were processed with the sample set. Detectable 

amounts of some metals were found in the blank samples. The results of the blank samples are 

discussed in more detail in Section 6. 

5.2.6 Total/Hexavalent Chromium 

The results of the chromium testing are provided in Table 5-9. No sampling or analytical 

problems were encountered during any phase of the testing. 

The pre-test probe blank was below the total chromium detection limit. Also the results 

of the field blanks and blank trains were above the detection limit for both total and hexavalent 

chromium. A more complete summary of the QA/QC results are provided in Section 6. 
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Table 5-9 

Total/Hexavalent Chromium Emissions 
Landfill Gas 

Run Number 

Date 

Run Start Time 

Run End Time 

Hexavalent Chromium, (µg/dsct) 

(lb/hr) 

Simi Valley Landfill 
March 1997 

1 

3/19/97 

1053 

1453 

8.8 X 10-4 

1.34 X 10-7 

2 

3/20/97 

930 

1330 

1.06 X 10-3 

1.62 X 10-7 

3 

3/21/97 

915. 

1315 

8.66 X 10-4 

1.29 X 10-7 

Note: All values preceded by"<" are below the detection limit. Reported results are based upon 
detection limit values. Variability in detection limit value is due to variability in the 
sample volume. 
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6. QA/QC SUMMARY 

All QA/QC requirements of each respective Method were adhered to throughout the testing 

program. Also, the guidelines of Horizon's corporate QA/QC manual, as appearing in the Test 

Flan, were followed by all sampling and analytical personnel. In addition, QA/QC measures taken 

which were beyond their respective Method requirements were incorporated into the testing 

program and are discussed in detail herein. 

6.1 Continuous Emission Monitoring (CEM) - EPA Method 7E/10/3A 

All CEM system performance checks, as detailed in Section 3, were within specifications 

including analyzer linearity, calibration drift, leak checks and system bias checks. The on-site 

CEM system performance checks can be found in Appendix A. 

6.2 Particulate Matter 

All field QA/QC procedures associated with particulate matter detennination were adhered 

to throughout testing. All laboratory procedures adhered to Method requirements: all field blank 

values were within acceptable limits. 

6.3 Total Reduced Sulfur Compounds 

As requested by VCAPCD, all reduced sulfur analyses were completed within 8 hours of 

sample collection. 

6.4 1,3 Butadiene 

The 1,3 butadiene samples were analyzed within approximately four hours after collection 

of the last sample. 

Along with the three samples, a field blank was processed. The field blank value was 

below the detection limit. 

Horizon Air Measurement Services, Inc. 
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6.5 Speciated Volatile Organic <YOCl Compounds 

The Tedlar bag samples were analyzed for speciated VOC's within 48 hours of collection. 

In addition to the samples, a field blank sample was also submitted for analyses. All speciated 

V OC compounds in the field blank were below the detection limit with the exception of 

dichloromethane (0.15 ppb). 

All report sample values are not blank corrected. Replicate analyses were performed for 

all VOC species. All replicate analyses agreed to within 10 percent of the mean concentration 

(Appendix B) with the exception of the benzene outlet sample S12, which was 28 % . 

6.6 Polycyclic Aromatic Hydrocarbons (PAH'sl Includin& Hexachlorobenzene 

Prior to use in the sampling program all XAD resin was verified to be of sufficient 

cleanliness for purposes of the test program. All Method blanks displayed P AH concentrations 

below the detectable limit. Also all laboratory spikes recoveries were within the acceptable limits 

of Method 429. 

All sample isotopic spike recovery was within +50% as required in the Method. One field 

blank and one blank train were processed with the sample set for PAH analyses. All PAH 

concentrations were below the detectable limit for the field blank sample. All P AH species were 

below the detectable limit for the blank train with the exception of acenaphthylene (14ng/sample), 

acenophthlene (16 ng/sample), anthracene (26g/sample), phenanthane (170 ng/sample, pyrene (30 

ng/sample) and flourene (66 ng/sample). 

All sample isotopic spike recovery was within ± 50% as required in the Method. 

6. 7 Aldehydes 

All CARB Method 430 QA/QC procedures were strictly adhered to including the . 

following: 

• Pre-testing (4 samples) of DNPH solution. 

• Use of DNPH solution with 48 hours of analyses. 

Horizon Air Measurement Services, Inc. 
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• Complete extraction of DNPH solution within nine days of reagent blank analyses. 

• Analyses completed within 39 days after reagent blank analyses. 

• Three field blanks were obtained. 

• A field spike analyses was performed. 

• A sample matrix spike analyses was performed. 

• The sample vial weight was checked upon receipt at the laboratory to verify against 
sample loss. 

• Replicate sample analyses. 

All field blanks were within anticipated concentration ranges as used in the preliminary 

Test Plan calculations. The matrix spike yielded the following results: 

Formaldehyde 

Acetaldehyde 

Acrolein 

Theoretical (µg) 

5.64 

5.12 

5.00 

The field spike yielded the following results: 

Theoretical (µg) 

Formaldehyde s.o 
Acetaldehyde s.o 
Acrolein 5.0 

M_easured (µg) 

6.64 

4.71 

4.49 

Measured (µg) 

6.2 

4.25 

3.04 

Recovery (%) 

84.9 

109 

111 

Recovery(%) 

124 

85 

61 

The agreement between replicate analyses was 5.0% from the mean for formaldehyde, 

4.6% for acetaldehyde and 0% for acrolein. 
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6.8 HCI/HF 

One field blank was processed for HCl/HF analyses. The field blank value was 0.03 ng 

for HF which is approximately 0.8% of the average sample value. The field blank value of HCI 

was 0.04 mg, which is on average, approximately 0.7% of the average sample concentrations. 

6. 9 Multimetals 

In addition to all laboratory QA/QC samples, a field blank and blank train were analyzed 

• . with the set of multimetals samples as required by CARB draft Method 436. All field blanks were 

below the detection limit for all metal species. Two metal species were above the detection limit 

in the blank train. These compounds are as follows: 

Chromium 

Zinc 

6.10 Total/Hexavatent Chromium 

1.1 µg 

11.8 µg 

In addition to laboratory QA/QC samples, one field blank and one blank train, as required 

by CARB Method 425, were analyzed with the set of samples. 

Both the field blank and blank train values were slightly above the detection limit for 

hexavalent chromium (Appendix B). The matrix spike and laboratory control spike recoveries 

were 93.3% and 94.9%, respectively, for hexavalent chromium. The matrix spike recovery was 

93.5% for total chromium. Both pre-test probe blanks were below the detection limit for 

hexavalent total chromium. 
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APPENDIX A - Test Method Descriptions 
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Method: 

Applicable for 
Methods: 

Principle: 

Sample Velocity Traverses for Stationary Sources 

EPA Method 1, SCAQMD Method 1.1, CARB Method 1 

To aid in the representative .measurements of pollutant emissions and/or total 
volumetric flow rate from a stationary source, a measurement site. where the 
effluent stream is flowing in a known direction is selected, and the cross section 
of the stack is divided into a number of equal areas. A traverse point is then 
located within these equal areas. The method cmmot be used when, 1) flow is 
cyclonic or swirling, 2) stack is small than about 0.-30 meter (12 inches) in 
diameter or 3) the measurement of the site is less than two stack or duct 
diameters downstream or less than a half diameter upstream from the flow 
disturbance. 

I HORIZON AJR MEASVR.EMENT SERVICES, INC. 
Method I 

n n ,--' 
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Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and Analyses: 

Where, 

Stack Gas Velocity and Volwnetric Flow Rate 

EPA Method 2, CARB 2, SCAQMD Method 2.1 

The average gas velocity in a stack gas is determined from the gas density and 
from measurement of the average velocity head with a type S or standard pitot 
tube. 

Set up the apparatus as shown in the figure. Measure the velocity head and 
temperature at the traverse points specified by EPA Method 2, CARB Method 
2 or SCAQMD Method 2.1. Measure the static pressure in the stack and 
determine the atmospheric pressure. The stack gas molecular weight is 
determined from independent measurements of n , CO2 and H20 concentrations . ....... , "'2 

EiJ;°- _, . 

---..... ~ -·••-

. -___ ... ___ _ 
The stack gas velocity is determined from the measured average velocity head, 
the ·measured dry concentrations of 0 2 and CO2 and the measured concentration 
of H20. The velocity is determined from the following set of equations: 

~p == velocity head, inches in H20 
Ts == gas/temperature, degrees R 
Ps == absolute static pressure 

Mwd = dry molecular weight 
Mw = molecular weight 
Cp = pitot flow coefficient 

Dry molecular weight of stack gas 

Mwd = 0.44 (%CO2) + 0.32 (%02) + 0.28 (%N2 + %CO) 

Molecular weight of stack gas, wet basis 

Stack gas velocity 

100 - Bws Where, M4 = - -
1
-
00
- -

(V) avg. =(5130) C
1 

x {KP avg. x ~ x ( l )112 
Psx Mw 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Applicable for 
Methods: 

Sampling Procedure: 

Gas Analysis for Dry Molecular Weight and Excm Air 

EPA Method 3, SCAQMD Method 3.1, CA.RB Method 3 

a) Single Point, Grab Sampling - set up equipment as shown in the figure. 
Position probe at the centroid of the stack. Purge sample line and draw sample 
straight to the Orsat/Dyrite analyzer and immediately analyze for percent CO2 
&02 

FLEXIBLE TUBING 

TO ANALYZER 

SQUEEZE BULB 

b) Integrated Gas Sampling Train - set up equipment as shown in the figure. 
Position probe at the centroid of the stack. Purge sample line and draw sample 
into the Tedlar bag. Fill bag concurrent to the criteria pollutant sample, analyze 
samples immediately. 

c) Multi-Point Integrated Sampling - set up equipment the same as b) integrated 
gas sampling. Follow procedures from (b) except traverse all points and sample 
at each point for an equal length of time. 

• To determine the percentage of gas that is N2 and CO by subtracting the sum of the percent CO2 and 
percent 0 2 from 100. 

• Dry molecular weight calculation of stack gases: 

Md= 0.440 (% CO:z) + 0.320 (9' . O:z) + 0.280 (% N2 + % CO) 

To Remember: 

The equation above does not consider argon in air (about 0.9% molecular weight of 39.9). A negative error of 
about 0.4 percent is introduced • 

HORIZON AIR MEASUREMENT SER.VICES, INC. 
Mclhod3 
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Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and ·Analyses: 

Determination of Moisture in Stack Gases 

EPA Method 4, ARB 1-4, SCAQMD Method 4.1 

A gas sample is extracted at a constant rate from the source; moisture is 
removed from the stream and determined either volumetrically or 
gravimetrically. 

Set up train as shown in the following figure. Sample is drawn at a constant 
rate through a sufficiently heated probe. The probe. is connected to the impinger 
train by Teflon or glass tubing. The train consists of two greenburg smith 
impinger (SCAQMD 4.1) or one modified and 1 greenburg smith impinger 
(CARB & EPA) each containing 100 ml of water, an empty impinger as a 
knock-out and an impinger containing silica gel to protect the pump from 
moisture. . ... --·-­....... 

Following testing, moisture content is determined gravimetrically or 
volumetrically from initial and final impinger contents weights or volume. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
Method 4 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery: 

Analytical Procedure: 

Determination of Particulate Matter Emissions From Stationary Sources 
Using a Wet Impingement Train 

SCAQMD Method 5.1 

Stack gas is withdrawn isokinetically from the source through a sample train. 
Particulate matter is collected in impingers containing deionized water and on 
a back-up filter. The impingers arc contained in a.ii- ice bath to maintain a 
sampled gas temperature of approximately 15° C (60" F). The filter is not 
heated. 

The sampling train is shown in the figure below. The sample is drawn 
isokinetically through a glass or quartz probe (hi-temp). The probe is connected 
to an impinger train by Teflon tubing. The train consists of two Greenburg­
Smith impingers which contain 100 ml of DI water; an empty impinger as a 
knock-out; and an impinger containing silica gel to protect the pump from 
moisture; Sample is withdrawn isokinetically from each predetermined sample 
point (determined using SCAQMD Method 1.1) through the sample train, which 
is followed by a vacuum line, a pump, a dry gas meter and a calibrated orifice. 

The moisture content is determined either gravimetrically or volumetrically from 
initial and final impinger weights or volume. Then the filter, probe/impinger 
rinse (including nozzle rinse, liner rinse, impinger contents and rinses) and silica 
gel are recovered into Containers #1, #2 and #3, respectively. 

The aqueous sample is filtered through a tared fiberglass filter. An organic 
extraction is performed on the resulting solution using methylene chloride. Both 
the extraction filter and sample train filter are desiccated then measured 
gravimetrically. The organic extract and aqueous catch are evaporated, 
desiccated and measured gravi.metrically. 

If significant levels of sulfur compounds are present in the stack, each sample 
fraction is analyzed by acid-base titration for acid sulfate content and by barium­
thorin titration for sulfate content. 

HORIZON AIR MEASUREMENT SER.VICES, INC. 
SCAQMD Method 5 .1 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

HORJZON AIR MEASUREME?ff SER.VICES. INC. 
EPA Melhod 18 (Tedlar Bal) 

Measurement of Gaseom Organic Compound Emissions by Gas 
Chromatography 

EPA Method 18 (Tedlar Bae) 

A Tedlar bag is filled with flue gas at a constant rate. 1be gas contents 
are analyzed by ps chromatography for speciated organic compounds. 

Exhaust samples are collected in Tedlar bags using the evacuated 
container sampling system which is capable of collecting an integrated, 
representative sample while ensuring sample integrity (diagram is 
included on tho following paae). The system consists of a 1/4 • 
stainless steel probe followed by a 1/4 • Teflon sample line and a DOil• 

reactive 10-liter Tedlar bag contained within a leak-&eo evacuation 
container. All system components coming in contact with the sample 
are constructed of Teflon or stainless steel. The probe is maintained 
at the stack temperature, while the sample line ~ rnaiataiaed at 250 •F. 

Samples are collected by evacuaaiag the canister at a constaat rate over 
each test nm using a rotameter/needle valve and a diaphragm pump. 
Prior to each sampling nm. the evacuated canister (contain.ins the 
Tedlar bag) is leak checked at 2 inches He vacm,rn At the conclusion 
of each test nm. each Tedlar bag sample is sealed and stoRd in an 
opaque container pendin1 analysis. 

Samples are analyzed for speciatcd organic compounds using the 
appropriate pa cbrornatognph colurna and detector configmatioas. 
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CONTINUOUS EMISSIONS MONITORING SYSTEM - TRUCK I EPA Methods 3A, 7E, 10 

The continuous emissions monitoring system consists of a Thermo Electron Model lOAR chemiluminescence NO/NOx 

I 
analyz.er, a Teledyne electro chemical 0: analyzer, a Thermo Electron Mode) 48H CO gas filter correlation analyzer and 
a Fuji PIR 2000 non dispersive infrared CO2 analyzer. All analyzer specifications are provided in Table 1. All 
concentrations are detennined on a dry basis. Concentrations of N<>x, CO, ~ and CO2 are continuously recorded on a 
Linseis 10-inch strip chart recorder and a Strawberry Tree Data Acquisition System (DAS). The extractive monitoring I system conforms with the requirements of SCAQMD Method 100.1. 

The sampling probe (heated to 250"F), constructed of 1/2 inch-diameter 316 stainless steel, is connected to a condenser with 

I 
a six foot length of 3/8 inch Teflon line (heated to 250"F). A Nupro stainless steel filter (10 micron) is connected at the tip 
of the probe and maintained at stack temperature. · 

The condenser consists·of a series of two stainless steel moisture knock-out bottles immersed in an ethylene glycol/dry ice 

I bath. The system is designed to minimize contact between the sample and the condensate. Condensate is continuously 
removed from the knock-out bottles via a peristaltic pump. The condenser outlet temperature is monitored either manually 
at 10-minute intervals or on a strip chart recorder/DAS system. The sample exiting the condenser is then transported through 

I a filter, housed in a stainless steel holder, followed by 3/8 inch O.D. Teflon tubing and a Teflon coated (or stainless 
steel/vi ton) diaphragm pump to the sample manifold. The sample manifold is constructed of stainless steel tubing and directs 
the sample through each of five rotameters to the NOx monitor, 0 2 monitor, CO monitor, CO2 monitor and excess sample 
exhaust line, respectively. Sample flow through each channel is controlJed by a back pressure regulator and by stainless steel I needle valves on each rotameter. All components of the sampling system that contact the sample are composed of stainless 
steel, Teflon or glass. 

I The calibration system is comprised of two parts: the analyzer calibration and the system bias check. The calibration gases 
are, at a minimum, certified to ± I% by the manufacturer. Where necessary to comply with the reference method 
requirements, EPA Protocol 1 gases are used. The cylinders are equipped with pressure regulators which supply the 

I calibration gas to the analyzers at the same pressure and flow rate as the sample. The selection of z.ero, span or sample gas 
directed to each anaJyz.er is accomplished by operation of the z.ero, calibration or sample selector knobs located on the main 
tlow control panel. 

I For EPA Methods 3A/7E/10 the following procedures are conducted before and after each series of test runs: 

J&ak Check: 

I The leak check is performed by plugging the end of the sampling probe, evacuating the system to at least 20 inches of Hg. 
The leak check is deemed satisfactory if the system bolds 20 inches of Hg vacuum for five minutes with less than one inch I Hg loss. 

· Alternately the leak check is accomplished by plugging the probe at the tip and operating the system in the "sample" position. 
The excess sample vent is closed and the flow observed on the low-flow (0-140 cc/min) sample delivery system. If no tlow I is observed the system is deemed leak tight. 

Linearity Check: 

I NOx, CO, 0~ and CO analyzer linearity check is performed by introducing, at a minimum, z.ero gas, mid range calibration 
gas (40-60% scale) and high range calibration gas (80-100% scale). Instrument span value is set on each instrument with 

I 
the mid range gas. Linearity is con.finned, if all values agree with the calibration gas value to within 2 % of the range. · 

Stratification Check: 

I A stack stratification check is performed (pre-test only) by traversing the stack (6 points per traverse). If the gas composition 
is homogenous, < 10% variation between any two points in the gas stream throughout the cross sectional diameter of the 
stacks, single point gas sampling is performed at an average point. If stratification exceeds the 10% criteria, then the stack I cross section is traversed during sampling. 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring I November 16. 1995 • Revision #I (EPACEMS.TRK} 
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The system bias check is accomplished by transporting the same gases used to zero and span the analyzers to the sample 

l
system as close as practical to the probe inlet. This is accomplished by opening a valve located on the probe, allowing the 
gas to flow to the probe and back through the moisture knockout and sample line to the analyzers. During this check the 
system is operated at the normal sampling rate with no adjustments. The system bias check is considered valid if the 
difference between the gas concentration exhibited by the measurement system which a known concentration gas is introduced 

lat the sampling probe tip and when the sam~le gas is introduced directly to the analyzer, does not exceed ± 5% of the 
analyzer range. · 

1 
Response Time: 

Response time (upscale and downscale) for each analyzer is recorded during the system bias check. Upscale response time 
is defined as the time it takes the subject analyzer gas to reach 95 % of the calibration gas value after introducing the upscale 

l gas to the sample bias calibration system. Downscale response time is defined as the time it takes the subject analyzer to 
return to zero after the zero gas is introduced into the sample system bias calibration system. 

I NO, Conversion Efficiency 

I 
The NO. analyzer N02 conversion efficiency is detennined by injecting a NO: gas standard directly into the NO, analyur 
(after initial calibration). The analyzer response must be a least 90% of the NO: standard gas value. 

I N02 Converter Efficiency (alternate method) 

The mid level NO gas standard is directly injected into a clean leak-free Tedlar bag. Toe bag is then diluted 1: 1 with air 

I 
(20.9 % OJ. The bag is immediately attached to the NO. sample line. The initial NO. concentration is recorded on the 
strip chart. After at least 30 minutes the Tedlar bag is reattached to the NO. sample line. Analyzer respon~ must be at 
98 % of the initial Tedlar bag NO. value to be acceptable. 

I ,,, between each sampling nm the following procedures are conducted: 

I Zero and Calibration Drift Check; 

I 
Upon the completion of each test run, the zero and calibration drift check is performed by introducing zero and mid range 
calibration gases to the instruments, with no adjustments (with the exception of flow to instruments) after c:ach test run. The 

· . analyzer response must be within ± 3 % of the actual calibration gas value. 

I Analyzer Calibration: 

I Upon completion of the drift test, the analyzer calibration is performed by introducing the zero and mid range g~ to ach 
analyzer prior to the upcoming test run and adjusting the instrument calibration as necessary. · 

I System Bias Check 

(same as above) 

I A schematic of the sample system and specific information of the analytical ~uipment is provided in the following pages. 

I Horizon Air Measurement Services, Inc. 
Continuous Emistions Monitoring I November 16, 1995 - Revi1ion ti (EPACEMS.TR.K) 
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TABLE 1 

CONTINUOUS EMISSIONS MONITORING LABORATORY - TRUCK 

NOx CHEMILUMINESCENT ANALYZER - TIIERMO ELECTRON MODEL 10 A 

1 · Response Time (0-90%) 1.5 sec - NO mode/1.7 sec - NO,. mode 

I 
I 
I 
I 
I 
I 

~ 
J 

I 
/ 

' j . 

I 
~f 

I 
t. 

I 
... 

Zero Drift Negligible after 1/2 hour warmup 
Linearity + 1 % of full scale 
Accuracy Derived ·from the NO or NO2 

Operating Ranges {ppm) 
Output 

calibration gas, + 1 % of full scale 
2.5, 10, 25, 100, 250, 1000, 2500, 10000 
0-1 volt 

0 2 ANALYZER, FUEL TYPE - TELEDYNE MODEL 326RA 

Response Time (0-90 % ) 
Accuracy 

Operating Ranges ( % ) 
Output 

60 seconds 
± 1 % of scale at constant temperature 
+ 1 % of scale of± 5 % of reading, 
whichever is greater, over the operation 
temperature range. 
0-5, 0-25, 0-100 
0-1 volt 

0 2 ANALYZER, PARAMAGNETIC - SERVOMEX MODEL 1400B 

Response Time (0-90%) 
Accuracy 
Linearity 
Operating Ranges ( % ) 
Output 

15 seconds 
0.1 % oxygen 
± 1 % scale 
0-25, 0-100 
0-1 volt 

CO GAS FILTER CORRELATION - TIIERMO ELECTRON MODEL 48H 

Response Time (0-95 % ) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 

Output 

1 minute 
+ 0.2 ppm CO 
Less than 1 % full scale in 24 hours 
± 1 % full scale, all ranges 
+ 0.1 ppm CO 
50,100,250,500, 1000, 2500, 5000, 
10,000, 25,000, 50,000 
0-1 volt 

~ 
I , Horizon Air Measun:ment Services, Inc:. 

• Continuous EmiAions Monitori11B I, November 16, 1995 • Revision #I (EPACEMS.TRK) 
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TABLE 1 (Cont.) 

CO2 INFRARED GAS ANALYZER - HORIBA - MODEL PIR 2000 

Response Time (0-90 % ) 
Zero Drift 
Span Drift 
Linearity 
Resolution 
Operating Ranges ( % ) 
Output 

5 seconds 
+ 1 % of full scale in 24 hours 
+ 1 % of full scale in 24 hours 
+ 2 % of full scale · 
Less than 1 % of full scale 
0-5, 0-15, 0-25 
0-1 volt 

RATFISCH FID TOTAL HYDROCARBON ANALYZ:ER-MODEL SSCA 

Response Time (0-90 % ) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 
Output 

5 seconds 
+ 1 % full scale in 24 hours 
+ 1 % full scale in 24 hours 
+ 1 % full scale - constant 
+ 1 % full scale at constant temp. 
10, 100, 1000, 10,000 
0 - 10 volts 

LINSEIS MODEL L204S FOUR PEN STRIP CHART RECORDER 

Pen Speed 
Measuring Response 
Linearity Error 
Accuracy 
Zero Suppression 

up to 120 cm/ min 
0-20 volts 
0.25% 
0.3% 
Manual (from 1 to lOX full scale) 

LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART 

Pen Response 
Measuring Response 
Zero Set 

Accuracy 

Horizon Air Measurement Services, JIM:, 
Continuous Emissions Monitoring 

20 inches/ second 
1 Mv through 5V 
Electronically adjustable full scale with 1 full 
scale of zero suppression 
Total limit of error + 0.5 % 

I 
I November 16, 1995 • Revision II (EPACEMS.TRK) 
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I STAINLESS STEEL PROBE (HEATED TO 250°F) 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Accuracy: 

Ranges: 

Output: 

Inferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

I Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

NO/NOx by Continuous Analyzer 

EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.l 

A sample is continuously withdrawn from the flue gas stream, conditioned 
and conveyed to the instrument for direct readout of NO or NOx. 

TECO Model l0AR 

Chemiluminescence 

1 % of full scale 

0-2.5, 0-10, 0-25, 0-250, 0-1000, 0-2500, 0-10,000 ppm 

0-10 V 

Compounds containing nitrogen (other than ammonia) may cause 
interference. 

90%, 1.5 seconds (NO mode) and 1.7 seconds (NOx mode) 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. If EPA Method 20 is used, that method's 
specific procedures for selecting sample points are used. 

The oxides of nitrogen monitoring instrument is a chemiluminescent nitric 
oxide analyzer. the operational basis of the instrument is the 
chemiluminescent reaction of NO and ozone (03) to form NO: in an excited 
state. Light emission results chemiluminescence is monitored through an 
optical filter by a high sensitivity photomultiplier tube, the output of which 
is electronically processed so it is linearly proportional to the NO 
concentration. The output of the instrument is in ppm V. 

When NO2 is expected to be present in the flue gas, a supercooled water 
dropout flask will be placed in the sample line to avoid loss of NO::i. Since 
NO2 is highly soluble in water, "freezing out" the water will allow the NO2 

to reach the analyzers for analysis. The analyzer measures NO only. In the 
NOx mode, the gas is passed through a moly converter which converts NO: 
to NO and a total NOx measurement is obtained. NO::i is determined as the 
difference between NO and NOx, Use of a moly converter instead of a 
stainless steel converter eliminates NH3 interference; NH3 is converted to NO 
with a stainless converter, but not with a moly converter. 

November 16, 199S • Revision #I (EPACEMS.TRK) 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Ranges: 

Accuracy: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

I Horizon Air Measurement Servicca, Im:, 
Continuou1 Emission■ Monitoring 

Oxygen (OJ by Continuous Analyzer 

EPA 3A, EPA 20, CARB 100, BAAQMD ST-14, SCAQMD 100.1 

A sample is continuously withdrawn from the flue gas stream, conditioned 
and conveyed to the instrument for direct readout of 02 concentration. 

Teledyne Model 326R 

Electrochemical cell 

0-5, 0-25% 0-100% 

1 % of full scale 

0-1 V 

halogens and halogenated compounds will cause a positive interference. Acid 
gases will consume the fuel cell and cause a slow calibration drift. 

90 % < 60 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. If Method 20 is used, that method's specific 
procedures for selecting sample points are used. Otherwise, stratification 
checks are performed at the start of a test program to select single or 
multiple-point sample locations. 

An electrochemical cell is used to measure 0 2 concentration. Oxygen in the 
flue gas diffuses through a Teflon membrane and is reduced on the surface 
of the cathode. A corresponding oxidation occurs at the anode internally and 
an electric current is produced that is proportional to the concentration of 
oxygen. This current is measured and conditioned by the instrument's 
electronic circuitry to give an output in percent 0 2 by volume. 

November 16, 1995 • Revision II (EPACEMS.TRK) 
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Method: 

Applicable Reference 

Principle: 

Analyzer: 

Measurement Principle: 

Accuracy: 

Ranges: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

I Horizon Air Mea1urcment Servic:e1, Inc: . 
Continuou1 Emissions Monitori111 

Carbon Dioxide (COJ by Continuous Analyzer 

EPA 3A, CARB 100, BAAQMD ST-5, SCAQMD 100. l 

A sample is continuously drawn from the flue gas stream, conditioned and 
conveyed to the instrument for direct readout of CO2 concentration. 

Automatic Custon Systems Model 3300 

Non-dispersive infrared (NDIR) 

1 % of full scale 

0-5, 0-20% 

0-10 V 

A possible interference includes water. Since the instrument receives dried 
sample gas, this interference is not significant. 

5 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. 

Carbon dioxide concentrations are measured by short path length non­
dispersive infrared analyzers. These instruments measure the differential in 
infrared energy absorbed from energy beams passed through a reference cell 
(containing a gas selected to have minimal absorption of infrared energy in 
the wavelength absorbed by the gas component of interest) and a sample cell 
through which the sample gas flows continuously. The differential 
absorption appears as a reading on a scale of 0-100 % • 

November 16, 199S • Revision II (EPACEMS.TRK) 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Precision: 

Ranges: 
ppm 

Output: 

Interferences: 

Rise/Fall times (0-95 % ) 

Sampling Procedure: 

Analytical Procedure: 

I Horizon Air Measurement Servieea, ~. 
Continuous Emissions Monitorin, 

Carbon Monoxide (CO) by NDIR/Gas F'dter Correlation 

EPA 10; CARB 1-100; BAAQMD ST-6, SCAQMD 100.1 

... 

A sample is continuously drawn from the flue gas stream, conditioned and 
conveyed to the instrument for direct readout- of CO concentration. 

TECO, Model 48H 

NDIR/Gas Filter Correlation 

0.1 % ppm 

0-50, 0-100, 0-250, 0-500, 0-1000, 0-2500, 0-5000, 0-10000, 0-2500, 0-3,000 

0-1 V 

Negligible interference from water and CO2 

1 minute @ 1 1pm flow, 30 second integration time 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. Sample point selection has been described 
previously. 

Radiation from an infrared source is chopped and then passed through a gas 
filter which alternates between CO and N2 due to rotation of a filter wheel. 
The radiation then passes through a narrow band-pass filter and a multiple 
optical pass sample cell where absorption by the sample gas occurs. The IR 
radiation exits the sample cell and falls on a solid state IR detector. 

November 16, 1995 - Revision #I (EPACEMS.TRK) 
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23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-32TT • FAX (818) 223-8250 

environmental consultants 
laboratory services . 

Tandem Gas Chromatographic/Mass Spectroscopic-Electrolytic 
Conductivity Detector (GC/MS-ELCD) ,Method for 
Determination of Total Sulfur in Gas Samples 

AtmAA, Inc. 
03-060 

3/30/93 

This method measures selected reduced sulfur species, including but 
not limited to hydrogen sulfide, carbonyl sulfide, methyl 
mercaptan, ethyl mercaptan, dimethyl sulfide, carbon disulfide, 
isopropyl mercaptan, n-propyl mercaptan, and dimethyl disulfide in 
gaseous sample matrices using gas chromatographic separation and 
a mass spectrometric and electrolytic conductivity detector (ELCO), 
where the ELCO measures hydrogen sulfide only. A non-polar methyl 
silicon capillary gas chromatographic column is used for component 
separation and• selected ion monitoring 1.s used for component 
quantification. Component quantification is obtained using a 
multi-component external standard prepared by Scott Specialty 
Gases. The lower detection limit varies by component but is at 
least 0.1 ppmv ethyl mercaptan (component of lowest sensitivity) 
for a 0.31 ml sample volume injection. The upper quantitation 
limit has not been determined but is at least beyond 80 ppmv 
dimethyl disulfide, for which response remained linear from 0.1 
ppmv to 80 ppmv. 

Hydrogen sulfide is measured using an electrolytic conductivity 
detector operated in the oxidative sulfur mode. A Chromosil 310· 
column, operated isothermally at 45°C. is used to separate HaS from 
other sulfur components. A fixed volume loop injection is used in 
the analysis for H2S. 

Lower Detection Limits (LDL's): 
Using a 1 ml injection volume for H2S by electrolytic 
conductivity detector and 0.40 ml injection volume for GC/MS 
measured sulfur compounds, the following LDL's are obtained: 

Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
carbon disulfide 
i-propyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

(ppmv) 
o.s 
0.03 
0.03 
0.04 
0.02 
0.02 
0.03 
0.03 
0.02 

n 1 ·7 
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Equipment: 

A Hewlett-Packard 5890 series II gas chromatograph (GC), Hewlett­
Packard 5971A Mass Selective Detector, 486 MS/DOS computer and HP 
operating software are used for all sulfur species except H2 S. The 
GC is fitted with a heated 6-port . Valeo 1/16" line, sample 
injection valve. All gas transfer lines to the sample loop are 
fused silica lined Restek tubing. The fixed volume ( O. 40 ml) 
sample loop is Teflon. The transfer line from the valve to the GC 
column is cleaned and treated blank o.53 mm OD fused silica line 
with polyimide coating. 

H2S is measured using a Varian 1400 GC with the Hall oxidative 
quartz tube furnace and electrolytic cell attached. Nitrogen is 
used as carrier and oxygen is used as the combustion gas. 

Multi-component gaseous standards are prepared by Scott Specialty 
Gas and are contained in two separate aluminum cylinders and a 

. Scotty IV canister as follows: 

Cylinder A (CAL12250) 

Carbonyl sulfide 
Ethyl mercaptan 
Carbon disulfide 

15.2 ppmv 
13.4 ppmv 
16.l ppmv 

Scotty IV (mix 252) 

Hydrogen Sulfide 93.8 ppmv 

Cylinder B (CAL3563) 
, 

Hydrogen sulfide 
Methyl mercaptan 
Dimethyl sulfide 
Dimethyl disulfide 

12.3 ppmv 
22.6 ppmv 
20.3 ppmv 

Gas tight clean glass volumetric syringes of 10, 20, & 50 ml 
capacity, with smooth glass barrel (not sintered glass) are used to 
make volumetric dilutions of sample or standard. 

GC/MS SIM 

Group 
Group 
Group 
Group 

Components 

Group 
Group 
Group 

Group 

parameters: 

Dwell per 

l: 75 msec. 
2: 75 msec. 
3: 75 msec. 
4: 75 msec. 

monitored: 

1: 
2: 

ion start time 

8.0 min. 
10.0 min. 
14.5 min. 
19.5 min. 

Ions 

60 
47,48,64 
47,62,76,78,43,61 
79,94,122,142,156, 
128 

3: 

carbonyl sulfide 
methyl mercaptan 
ethyl mercaptan, dimethyl .cH:"sulfide, carbon 
disulfide, isopropyl mercaptan, n-propyl mercaptan 

4: dimethy!L\Ulfide 
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Component Quantitaticn ion 

carbonyl sulfide 
methyl mercaptan 
ethyl mercaptan 
dimethyl sulfide 
carbon disulfide 
iso-propyl mercaptan 
n-propyl mercaptan 
dimethyl disulfide 

60 
47 
62 
62 
76 
76 
76 
94 

Confirmation ion 

none 
48 
47 
47 
78 
43,47,61 
43,47,61 
79 

Sulfur dioxide is analyzed by monitoring mass 64 which is included 
in Group 2 ions. 

Calibration: 

Gaseous standards can be analyzed prior to or after a set of 
samples. Response factors are determined from a single point 
standard calibration. Multi-point calibrations are performed to 
verify linearity. Consistency of standard response with continuing 
calibrations is observed to indicate performance of multi-point 
calibration. 

Samples containing components at less than the stated LDL can be 
analyzed by cryogenically focusing a meas'ured volume of gaseous 
sample onto a glass bead filled Teflon loop immersed in liquid 
argon. The sample is thermally transferred upon injection by 
immersing the sample loop in near boiling temperature water. The 
LDL obtained by this technique is calculated as: 

LDLcry0 = ( cryo volume/0. 40) *LDLo.,o 

Acceptable volumes for cryogenic concentration range from 3 to 100 
ml. and are determined based on amounts of other components in the 
sample such as water, carbon dioxide or hydrocarbons. 

Procedure: 

A volumetric sample of landfill or source collected gas is 
transferred from a Tedlar-2 bag to the 6-port valve injection line 
using a glass syringe of approximately 10 ml. A Teflon loop of 
0.40 ml volume is used to inject the sample. When sample 
concentrations exceed that of the standard, appropriate volumetric 
sample dilutions are made using the glass syringes with dry 
nitrogen diluent. Immediately after sample injection, the GC/MS is 
started. Standards are analyzed in the same manner as samples. 
Appropriate component peaks· are monitored and integrated after 
sample analysis . data set has been obtained. 

Hydrogen sulfide is measured using the electrolytic conductivity 
detector by a separate direct fixed loop valve injection using 
heated Teflon loop, transfer lines, and Teflon Chromosil 310 GC 
column. 

01 9 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
;I 
·I 
I 

A response factor for a standard component is calculated as: 

rf =std.amt./ std. area 

Sample concentration is calculated using the response factor: 

cone.= rf x sample area 

At least lOl of samples in a sample set, or minim~ of one sample 
per set are analyzed twice to determine precision. A separate 
report showing repeat analyses results is included with an 
analytical report of sulfur component concentrations per each 
sample set. Repeat analyses must agree within+/- 10% except for 
component concentrations less than 1 ppmv. A nitrogen blank is 
analyzed between standards and samples to verify that there is no 
component carry-over. Samples are analyzed as soon after they are 

.ived as possible, preferably same day and within four hours of 
ection. Data is being gathered to determine stability of 

s~.l.fur compounds in Tedlar• bag containers in an effort to extend 
sample holding time. Samples are usually analyzed before standards 
to prevent carry-over, since most sulfur components measured in 
landfill gas samples are lower in concentration than those in the 
standards. 

GC/MS Analysis Conditions: 

GC conditions: a JO M x 0.2 mm, ·o.so um film methyl silicon PONA 
column from Hewlett-Packard is temperature programmed as follows: 

-65 degrees C, hold min. 
15 degrees C min. to 220 degrees c, hold 5 min. 

Valve oven Temp. 150 degrees c 
GC/MS transfer line 180 degrees c 
carrier gas is helium, pressure regulated at 21 psi. 

MS Conditions: 

MS calibration is performed periodically prior to performing 
analyses using PFTBA (perfluoro-tributylamine) as supplied by 
Hewlett-Packard and as controlled by HP software under the 
mid-range auto tine program. 
Solvent delay= 8 min. 

Hall Detector/Ge Analysis Conditions: 

6' x 1/8" Teflon, Chromosil 310 analytical column 
45 degrees C, isothermal 
Valve oven & transfer line Temp. 105 degrees c. 
carrier gas is nitrogen, flow rate 18 cc/min. 
oxygen oxidation gas, flow rate 18 cc/min. 
Quartz tube oxidation oven Temp. 650 degrees C. 

n ') n 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery: 

Sample Analyses: 

Determination of Gaseous Chloride and Fluoride in F.missions From Statiomr, Sources 

CARB Method 421 

Gas with entrained aerosols is extracted isokinetically from the stack with a heated glass or 
quartz probe and passed through a heated filter to a series of chilled impingers where gaseous 
chlorides and fluorides are absorbed in a solution of sodium bicarbonate and sodium carbonate. 
This impinger solution is analymd for chloride and fluoride by ion chromatography with 
conductivity detection. The chloride and fluoride peaks are identified by characteristic retention 
times and quantified by reference to external standards. 

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated 
glass probe. The probe is connected to a heated filter which is then connected to an impinger 
train by Teflon tubing or glass. The train consists of one modified impinger (1st) and one 
standard greenburg-smith impinger (2nd) which contain 100 ml of impinger solution each; one 
empty modified impinger (3rd); and one modified impinger with approximately 200 grams of 
silica gel. The impinger solution consists of 1.7 mM sodium bicarbonate and 1.8 mM sodium 
carbonate. Sample is withdrawn isokinetically from each predetermined sample point ( using 
Method 1) through the sample train which is followed by a vacuum line, pump, dry gas meter 
and calibrated orifice. 

...... -
Following testing, moisture content is determined gravimetrically or volumetrically from initial 
and final impinger weights or volume. Samples are recovered as follows: 

Container #1 - The contents of the first, second and third impingers are recovered into a I 
liter Nalgene bottle. Each impinger and connecting glassware is rinsed twice 
with impinger solution into Container #1. 

Container #2 - Silica gel 

Note: Particulate material or cleanup rinse from the probe, filter or filter holder is 
not added to Container No. 1; rather, any such material if not require for 
other analysis is discarded. 

A field blank is collected and analymd in the same manner as the samples. 

Container #1 - The Container #1 sample is filtered and analy7.ed using ion chromatography 
for the chloride and fluoride ion. 

Container #2 - silica gel is weighed to the nearest 0.5 g. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
CARB Method 421 Page 1 
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Determination of Polycyclic Aromatic Hydrocarbon (P AH) Emissions From 
Stationary Sources 

CARB Method 429 (DRAFT Ammendment March 1992) 

Particulate and gaseous phase polycyclic aromatic hydrocarbons (P AH) are extracted 
isokinetically ~m the stack and collected on XAD-2 resin, in impingers, or in upstream 
sampling components (filter, probe and nozzle). The subsequent sample portions are 
extracted, combined and analyzed using gas chromatograp~y coupled with either low or 
high resolution mass spectrometry (HRGC/HRMS) for individual P AH species. 

The sampling train is shown in the figure below. Sample is drawn isokinetically through 
a heated glass/quartz probe. The probe is connected to a heated filter which is then 
connected by Teflon tubing to the condenser, XAD-2 resin and into the impinger train. 
The train consists of three impingers; one modified short stem impinger with 100 ml of 
deionized water; one modified empty impinger; and one modified impinger with silica 
gel. 

.------0-

The front half, back half and impinger train components are rinsed three times with 
acetone, hexane and dichloromethane into their respective containers. The filter is placed 
in an amber glass container (stored in dry ice). Prior to solvent rinsing the impinger 
contents are determined gravimetrically and placed in a separate amber glass sample 
container. The XAD sorbent module is capped and wrapped with aluminum foil and 
stored in a cool ( 4oC) clean container away from sunlight. 

QA/QC samples include (1) a blank train which is leak checked and recovered as a 
sample and (2) a field blank of all sample solutions/sorbents is submitted to the lab in the 
event of blank train con~mination. 

The required analytical method is isotope dilution mass spectrometry combined with high 
resolution gas chromatography. This entails the addition of internal standards to all 
samples in known quantities, matrix-specific extraction of the sample with appropriate 
organic solvents, preliminary fractionation and cleanup of extracts and analysis of the 
processed extract for P AH using high-resolution capillary column gas chromatography 
coupled with either low resolution mass spectrometry (HRGC/LRMS), or high resolution 
mass spectrometry (HRGC/HRMS). 

.J 

I 
HORIZON AIR MEASUREMENT SERVICES, INC. 
CARB Method 429 Page 1 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

HORIZON AIR MEASUREMENT SERVICES, INC. 
CARS Method 430 

Determination of Formaldehyde and Acetaldehyde Emissions From 
Stationary Sources 

CARB Method 430 

A sample of the source effluent is withdrawn from the stack through a 
series of two midget impingers containing 0.0S percent 2,4-
dinitrophenol-hydrazine (DNPH). Aldehydes react with the DNPH 
solution by nucleophilic addition on the carbonyl followed by 1,2-
elimination of water and the formulation of2,4-dinitrophenylhydramne. 

Prior to field sampling, four reagent blanks of the impinger solution are 
analyzed to verify anticipated reagent blank levels. In this method, 10 
mis of the DNPH solution is placed into each of two midget impingers. 
~: The DNPH solution must be used within 48 hours from makeup. 
The third impinger contains silica gel. The impingers are then placed 
in an ice bath. A leak check is performed by blocking the inlet to the 
impinger train. Any indication of a leak is considered unacceptable. 

Initial dry gas meter readings and barometric pressure are recorded for 
each run. A constant flow rate of approximately O.S liter/minute is 
maintained during the sample run. Readings (dry gas meter, 
inlet/outlet temperature, sample flow rate and total cubic feet of 
sample) are recorded every ten minutes. Ice is added during the run 
to keep the temperature of the gas leaving the impingers at or below 68 
degrees fahrenheit. At the conclusion of each run, the pump is turned 
off and the final dry gas meter readings are recorded. A final leak 
check is not required. · 

The contents of the midget impingers are recovered into their original 
containers. Two mis of the impinger solution is used to rinse the 
sample line into the first impinger. The sample line is then rinsed with 
1 ml of reagent grade water. The sample containers are then sealed, 
labeled, weighed and transported back to the lab for analysis. One 
matrix spike is also conducted at this time. In addition, three field 
blanks are carried through all the required steps for sample preparation 
and analysis. A field blank consists of an impinger and sample line 
which is similar to a sampling impinger. 

The contents of each sample container are analyzed for aldehydes using 
high performance liquid chromatography (HPLC), All reported 
emission values are field blank corrected. 

Jl 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Sample Recovery 

Sample Analyses: 

Detennination of Multiple Metals Emissions From Stationary Sources 

CARB Draft Method 436 

Stack sample is withdrawn isokinetically from the source, with particulate emissions collected 
in the probe and on a heated filter and gaseous emissions collected in a series of chilled 
impingers containing an aqueous solution of dilute nitric acid combined with dilute hydrogen 
peroxide in two impingers, and acidic potassium permanganate solution in two impingers. The 
subsequent sample fractions are digested in acid and analyzed for mercury by CV AAS and 
metals species using AA or ICP. 

The sampling train is shown in the figure. The sample is drawn isokinetically through a heated 
glass nozzle/probe. The probe is connected to a heated quartz filter which is then connected 
to an impinger train by Teflon tubing or glass. The train consists of one modified impinger 
(1st) and one standard Greenburg-Smith impinger (2nd) which contain 100 ml of 5% 
HNO3'10% H2O2 solution each; one empty modified impinger (3rd); and two modified 
impingers (4th and 5th) with approximately 100 ml of 4% KMnO/10% H2SO4, and impinger 
#6 with approximately 200 g of silica gel. Sample is withdrawn isokinetically . from each 
predetermined sample point (using Method 1) through the sample train which is followed by 
a vacuum line, pump, dry gas meter and calibrated orifice. 

·-------·--...... .._. ___ _ 

-·· 
I 

Container #1 • The filter is covered in its original petri dish. 

Container #2 • The front half of the sample train is rinsed with 100 ml with O. lN HNO3 into 
a Nalgene container. 

Container #3 - The contents of impingers 1 and 2 and the filter back half are rinsed two 
times with 0, lN HNO3 into a precleaned glass sample bottle. 

Container #4 - Impinger 3 is rinsed with O. lN HNO3 into a precleaned sample bottle. 

Container #5 - lmpingers S and 6 are rinsed with acidified potassium permangenate into a 
precleaned glass sample bottle. 

Container #6 - If visible particulate is present, impingers S and 6 are rinsed with 2S ml of 
SN HCJ followed by 200 ml of DI ~O in a glass sample container. 

A blank train and reagent blank are collected and analyz.ed in the same manner as the samples. 

An acid digestion is performed on sample containers 1, 2 and 3. An aliquot (10%) is removed 
for mercury analyses. The remaining samples are analyz.ed for individual metal species using 
ICAP or AA. Containers #4, S, 6 and the container 1, 2 and 3 aliquots are analyz.ed for 
mercury using CV AAS. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
CARB Method 436 
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State of California 
Air Resources Board 

Method 422.101 

Standard Operating Procedure for the Gas 
Chromatographic Analysis of Volatile Halogenated 
Organic Compounds from Stationary Source Samples 

Collected in Tedlar Bags 

422 - 25 
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I Method= 422.101 ytlAJilf fW OOfHAlED CRGtffiC (Df(lH)S 

1
------------:-::~~nrL=-===-IT-------

SA'.f>LJt,lj ~ 
I 

I
S.OWLING: Tedlar bag; evacuated carton 

AAS rrethod 422.1 

I SH!Pt>£NT: Opaque shipping carton, 
surface shiprent recamended 

I S.OWLE ST.ABILITY: 72 hrs. 

I 
I 
I 
I 
I 

ITEotlI~: Gas Chramtog--aphy, Electron tapbre 
I Detector. 
I 
INW.YTE: Volatile Halogenated Crganic Carpounds 
I 
IINJECTim: 10 ul to 500 ul {gas tigit S}f'inge) 
I 1/12 split {split/splitless injector) 
I 

· IIDPERATI.RE -INJECTim: 200 C 
I -DETECTCR: 250 C 
I -COL.lffi: see bel0trt 
I 
IC.MRIER ~: he t iun (99.~), 
I linear velocity 35 ants~, I Nz makeup at 15 cc/min 

ICOI.UtflS: fused silica, 30n x 0.32~ m 
I ll3-624; 55 C fer 5 min., 5 C/min to 100 C, 
I hold f cr 5 min., 15 C/min to la> C f cr 8 min 
I 
ICAUBRATIOO: cxrrpressed gas cylinder standard, 
I refer to nethod 422.199 
I 
l~TED LOO: see Table 2 
I 
IPRECISim: see Table 2 

PRIOCIPLE: A Tedlar bag SillPle of source gas containing one er na-e halogenated organics I is subjected to gas chranatog-aphic (~) analysis, using an electron capture .detector. 

APPLICABILITY: The nethod is applicable to the neasurment of the fo110trting halogenated 

I organks; chlorofonn, carbon tetrachloride, 1,2-dichlcroethane, tetrachlcroethene, 1,2-
dibramethane, trichloroethene, 1,1,1-trichlcroethane, trichloroflucrcnethane and 

· dichlorcnethane. 

ILIMITATICNS: This rrethod is not applicable~ the gases are occluded in particulate matter. 
Entraiment of gases, fran the particulate trap in the sa,pling probe, into the satple gas 
strec111 has not been investigated. Also, sa,pling efficiencies and satple stal>ility in actual 

I source gas matrices have not been evaluated. Losses of ethylene dibranide rray ocar within 
72 hours even in "clean" sa,ple matrices. 

I
INTERFERENCES: In sources ~ ther-e is hig, noisture caitent a large peak elutes before 
chlorofonn. The tail of the peak can interfere with chlorofonn analysis. Methylene chloride 
and trichlorofluoramthane have short retention times. Because of the short retention tines the 
analyst should especially note potential interfences for these b.o carpounds. 

IREFERENCED t-ETHOOS: This rrethod is based on scrqJle collection in Tedlar bags; MB nethod 422.1. 

I 
I 

422 - 26 



I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

' ' I J -

' ~ 
I 
.J 

~ 
I 

State of California 
Air Resources Board 

Method 422.102 

Standard Operating Procedure for the 
Gas Chromatographic Analysis of 1,3-Butadiene 

in Emissions from Stationary Sources 

422 - 28 



I 
I VOLATILE HAl.(X;ENA,TEO CRCiANICS 

* 
I RE.AliENTS: 

1. Halogenated organfos,@ 1000 ppb, 
100, and 10 ppb in carpressed gas 
cylinders. 

12. Heliun, 99.9!m · . 
3. Air, purified, to be used for 

dilutions, blank preparation, and 

I standard preparation. 

t,£00): 422,101 

E(µIAerr: * 
1. Gas chrcnaU9"aph, electron capture detector, 

integ-ator, and colums. 

2. S}ringes, gas tis#lt, 100-, 250-, 500- uL 

3. FlCM neters; rotareter type, 0 to 100 ml/min. 
4. Gas regulators, stainless steel, dual stage 

with netal or teflon diaphrans. 

* Refer to AAS nethod 422.1 for reagents and equipmnt used in Tedlar bag saq,11ng. 

1---------
! 
' SAM>LING: I Refer to AAS nethod 422.1 for procedures used in Tedlar bag saipling. 

CALIBRATIOO Pm Q.W.ITY CCNTROL: · 

I 
Refer to AAS nethod 442.199 for nultipoint and daily calibration and quality control 
procedures. 

I Table 2 

,cruw;y 

I 
Average h.ldit Bias 

l£0.WC(l PRECISiof un cmn3 

I TRICHLCROFLllRCMTW>HE 4.~ 10.lS 0.050 

NA4 NA4 NA4 ·' ; 

I 
DICHLCRQ.£THANE 
CHLCRCFCRM 
1,1,1-TRIOILCRCETlWE'. 
C.ARBOO TETR.6CHLCRIDE 

3.9S 
4.n 
6.JS 

8.SS 0.54 
5.4S 0.15 

12.91 0.055 

I 1,2-DIOILCROETIW£ 
TRICHLCROElHENE 

NA4 
5.61 

NA4 NA4 
9.11 0.92 

-· · 1,2-0IBRCMJE'TJWE 7.~ 9.7S 0.40 I TETR.ACHLCROETHENE 5.4S 13.SS 0.075 

) 

I 
1. 

I 
2. 

I 3. 

I 4. 

I 

Seven audits \!ere perfonred bet\e!n February 1987 and March 1989. The average results are 
listed in Table 1. The levels of the audits ranged fran 4-120 ppb (v/v). The source of 
the audit cylinders were Research Triangle Institute and the National Bureau of Standards. 
The accuracy values represent averages of absolute values (bias) as determined fran the 
seven audits. Note that the accuracy values reflect only the analytical process. 

Precision values derived frannultipoint analysis conducted in hlgust, 1989. 

Refer to Section 4.1.6. of nethod 422.199 for the equation used to calculate the LCD's. The 
values listed were calculated fran nultipoint analyses conducted in hlgust, 1989. 

Standards were not available at the tine the nultipoint analyses were perforned. 

422 - 27 

•. 



I 
I 

tethod 422.102 1,3 MMIEtE 

I PROPERTIES: gas 
B.P.: -4.4 C; V.P.: 280 kPa (26 psig)@ 25 C; M.W.: 54.09 

I 
vapor density: 

Stff'Lit§ 

1.9 (air= 1); explosive range: 2.0 to 11.5 S v/v in air 

"fA5LREJfJ{[ 
I 

I StzM>LER: Field (portable) GC; Method 422 ITEOflI~: Field gas chra'IBtog-aphy, flane fonbation 
irrpinger train precedes the GC I detector (Pm optional). 
Wlen conditions warrant. Refer I (see .Appendix B for details of field GC) 

I 
to ~ix B and nethod 422.1 I (see ~ix C for recamended analysis 
for details of use of the I of Tedlar bag satples) 
irrpinger train. 

I 
I 
I 
! 

I · 
I 
.i 

I 
' 

I 
.i 

I 
• 

I 
I 

·-' 

' I 
I 

NOTE: see ,Appendix C for the Tedlar bag 
Sclll>ling alternative. 

INW.YTE: 1,3 butadiene 
I 
IINJECTIOO: 10 ul to lCXX> ul; gas tigit S)ringe or 
I s~ 1 ing loop. 
I 
ITEWERATI.RE -INJECTI<JI: 100 C (suggested} 
I -OETECTCR: 150 C (suggested) 
I -COUMh isothemal 50 C 
I 
IC'AAIER &AS: ultrazero air, 
I 15 cc/millJte 
I 
ICOLlffiS: fused silica, l(m x 0.52-nm .m 
I A1203/KC1 PLOT with a 4• x 11s·, 6.6i CSP 
I 2tM on Carbopadc B, padced, backflushable 
I precolum. 
I 
ICALIBRATI<JI: c:arpressed gas cylinder- standard, 
I refer to nethod 422.199 
I 
INW.mCAL ~= .005 to 100 ppn (Pm) 
I 
INW.mCAL Lal: .005 ppn (PIO) 
I 

PRIN:IPLE: A portable gas c:tv-amtograph is used at the snission site to perfonn a 
nulti-dirrensional GC analysis, using a flam ionization (FID) or photoionization detector {PIO) 

N'PLICABILITY: This nethod is applicable to the neasurment of.1,3-butadiene fran scxrce 
snissions and source inpacted amient air. 

LIMITATICHS: The Tedlar bag s~ling and analysis nethod desaibed in ~ix C is not 
suitable for na,itoring of 1,3-b.ltadiene in c:amustion scxrce anissions. 

INTERFERENCES: Pentane, nethyl acetylene, or vinylidene chloride may chranatograpMcally 
interfere at hig1 levels. 

REFERENCED t-ETHOOS: This nethod is based on NIOSH nethod 1024 (GC analysis). 

422 - 29 
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1,J-Butadiene 

REAGENTS: ** 
1. 1,3-Butadiene @ 100 ppm and 

.10 ppm in compressed gas 
cylinders 

2. Helium, 99.999% 

3. Air, purified, to be used for 
dilutions, blank preparation, and 
standard preparation. 

METHOD; 422,102 

EQUIPMENT: 
1. Gas chromatograph, flame ionization 

detector,integrator, and columns 
(see Appendices B & C). 

2. Syringes, gas tight, 10-, 100-, 
250-, and 500 ul. 

** SPECIAL PRECAUTIONS: 1,3-Butadiene is a potential carcinogen, teratogen, 
and reproductive hazard. Work should be performed in 
a well ventilated fume hood. 

CALIBRATION AND QUALITY CONTROL: 
Refer to ARB method 442.199 for multipoint and daily calibration and quality 
control procedures. 

APPENDIX B: DESCRIPTION OF FIELD GAS CHROMATOGRAPHY SYSTEM 

The following discussion describes the Photovac 10S70 analytical system and 
chromatographic operating conditions. Program events as listed below are 
specific to the Photovac system. However, mention of trade names or specjf_i.c ... 
products does not constitute endorsement by the California Air Resources Board. 
Other portable or field gas chromatographic systems are commercially available 
and may be substituted for the Photovac. However, the chromatographic system 
used must have backflushable precolumn capability to avoid contamination and 
degradation of the AL 20~-KC1 PLOT analytical column. NIOSH method 1024 • 
provides a detailed description and diagram of a pre-column backflush system. 

AnaJytjcaJ system; 

Figure 422.102.A shows the diagrams of the Photovac analytical system 1n the 
standby/backflush, sample loop fill, precolumn foreflush, and sample loop 
bypass configurations. These diagrams are provided as a guide for laboratories 
using equipment other than Photovac. The following table lists progranrned 
events. 

AUTOMATED (PROBE) EVENTS sec. 
Event ON Off Desccfptfon 
1 0 10 sample pump switch 

2 

3 

4 

5 

0 0 

10 30 

0 10 

20 30 

sample loop inject (ON), backflush start (OFF) 

probe and sample loop purge 

end sample loop inject (ON), backflush start (OFF) 

422 - 30 
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Chromatogram; 
The chromatogram below was generated using the following conditions: 4• x 

11s•, 6.61 CSP 20M on Carbopack B precolumn; 10m x 0.52nm ID Al,O~/KC1 fused 
silica PLOT analytical columni ultrazero air carrier gas at 15 cc1min.; 50 C 
isothermal; approximately lee (10 second sample loop flush) of 100 ppb 1,3-
butadiene compressed gas standard; gain • 20; chart speed • · -.5 cm/sec. 

I .. 
I I'' I !! CHU>RIDE: u I ~ .... 

I ! •• (C 
I 
I ! I .. • 

=> 
I .: ... ft. • . . . • a ,l. 1;:1 • 

0 • .. .; ~ I _ ... 
• I 

f- I 

: -i:>e 
0 ·- i;t t 

I I :•t ... I : .. • • ~. j •• I I • 

Ill I • • ..... =' 
Q_ titf ! .. ·- . ..... -~ 

E1eld caJibcation and Dua]it~ Contco]: 
Refer to Method 422.199., •calibration and Quality Control Procedures for 

Analysis Methods•, for a detailed description of initial performance evaluation 
and routine calibration procedures. Due to the nature of direct sampling 
though, routine calibration procedures are somewhat different. The sequence of 
calibration, QC, and sample runs as listed below is reconmended when performing 
on-site GC analyses. · · 

1. 3 point multipoint calibration bracketing the expected sample 
concentration. 

2. blank run using ultrazero air. 
3. field samples. 
4. calibrate every 5th run (using the standard closest to sample 

concentrations). 
5. blank run using ultrazero air at end of sampling. 

Sample probe and method 422,1, impingec tcain; 

When acid and moisture knockout is required (refer to method 422.1, section 
5), the impinger train and probe as described in method ~22.1 will be used. In 
this case the 1/S• teflon sample inlet probe from the GC should be •ree 1 d• into 
the 1/4• telon impinger train line (after knockouts). A sample pump (fitted 
with a carbon trap) and rotameter are used to maintain a source gas flow of at 
least 100 ZQ.Q. cc/minute through the impinger train and 1/4• transfer lines. 
The pump would be located dowstream of the GC sample inlet probe •Tee•. 
Alternatively, as diagranmed in Figure 422.102.8, an evacuated container/Tedlar 
bag set-up may be used to maintain source gas flow through the impinger train. 
Thus, the source emission sample collected in the bag may be used for the 
analysis of other VOC's. 

When moisture and acid knockouts are not required, a 1/8• teflon line is 
used as the sample probe. If using the Photovac 10S70, the probe line should 
not exceed 8 feet. 

031 
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PHOTOVAC ANALYTICAL SYSTEM 
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FIGURE 422.102.Bt . 
METHOD 422 IMPINGER TRAIN/FIELD GC SET-UP 
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1,3-Butadjene METHOD: 422,102 

AP PENDIX C: TEDLAR BAG SAMPLING (METHOD 422.1) AND ANALYSIS ALTERNATIVE 

Emissions from sources other than the combustion type (i.e., waste 
incineration, internal combustion engines, etc.) may be sampled using CARB 
method 422.1, which is an evacuated container/Tedlar bag procedure. If the 
tester is unsure of the sample stability, the tester should conduct a stability 
test. Validation tests performed by ARB staff have shown that 1,3-butadiene is 
not stable in bag samples collected from waste incinerators·~nd IC engines. 
Decomposition of 1,3-butadiene in these type of samples tends to be too fast to 
allow even for a strict time requirement on bag analysis. Thus, for combustion 
type sources, the direct sampling/analysis described in Appendix B is 
necessary. 

RecoQJDended Ana]ytjcal Procedure; 

NI OSH method 1024 describes a method of GC analysis for 1,3-butadiene using 
a 50-m x 0.32-nm ID fused-silica porous-layer open-tubular (PLOT) analytical 
column coated with A1 203/KC1 {Cat. 17515, Chrompack, Bridgewater, NJ} along­
with a 10-m x 0.5-nm ID fused silica CP Wax 57 CB precolumn (Cat.# ?648, 
Chrompack, Bridgewater, NJ). The Al O column provides a very efficient 
separation of 1,3-butadiene from othir3c to C hydrocarbons at temperatures 
above ambient •. The backflushable precol~mn al,ows light hydrocarbons to pass 
through, but water, and polar or high boiling compounds are retained and can be 
backflushed. The precolumn is especially necessary when using the Al,O~/KCl 
column because water from the samples would deactivate the aluminum oriae, 
reducing the retention times, and high boiling or polar· substances could 
accumulate on the column a~d irreversibly degrade the separation. 

The chromatography tn NIOSH method 1024 is set up for syringe injection of 
solvent extracted samples. In order to accomodate whole air samples, some 
modification of the system may be required. For source samples with relatively 
high levels of 1,3-butadiene (i.e., 1 ppm and above), gas tight sringes or 
sample loops would be appropriate for sample transfer to the GC. However, to 
achieve detection limits in the low ppb range, some means of sample 
preconcentration is required. A modified version of the NIOSH method has been 
used by ARB and is presented below. The only significant changes are the 
addition of a cyrogenic preconcentrator (to handle whole air samples and get 
adequate detection limits) and the use of a poraplot Q precolumn. Refer to 
Fi gures 422.102.C & D for a diagram of the analytical system, list of 
programmed events and chromatogram. 

Technique: gas chromatography, PIO; column pressure switching system 

Preconcentration: 18 cc, 9cc/min for 2 minutes, controlled by mass flow 
controller; cyrotrapped on as• x 0.32-nm ID GSQ capillary 
column (Cat. I 115-3432, J&W Scientific, Folsom, CA) with 
liquid CO2• 

Injection: trap is thermally desorbed by the column oven at 80 C. 

Columns: 50-m X 0.32-nm I.D. A1,03/KC1 PLOT analytical column; 
10-m X 0.32-nm I.D. Poroplot Q precolumn • 

Carrier gas: 99.9991 helium at 35 cm/sec. 

422 - 34 
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Makeup gas: nitrogen at 30 cc/min. 

Temperature program: 80 C for 8 minutes. 4 C/min to 120 C, 50 C to 200 c. 
hold 15 minutes. 

NOTE: longer column bake-out times may be necessary to 
stabilize retention times. 

422 - 35 



APPENDIX B - Computer Printout of Results 

Horizon Air Measurement Services, Inc. 
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Facility: Simi Valley Landfill SCAQMD Method 4 Flowrate Determ ination 

I 
... 

Source: Flare 
Job No.: w07-014 
Test Date: 3/18/97 

I STD TEMP: 68 
RUN RUN R UN 

I RUN NUMBER •••••• 1 2 3 
DATE OF RUN •••••• 03/18/97 03/18/97 03/18/97 
CLOCK TIME: INITIAL •••••• 1000 1320 1530 

I CLOCK TIME: FINAL •••••• 1100 1420 1 6 30 

AVG. STACK TEMPERATURE Degrees F NA NA NA 

~ 
AVG. SQUARE DELTA P Inches H20 NA NA NA 
NOZZLE DIAMETER Inches NA NA NA 
BAROMETRIC PRESSURE Inches HG 29.55 29.55 29.55 

I SAMPLING TIME Minutes 60 60 60 
SAMPLE VOLUME Cubic Feet 48.200 47.825 48.635 

l AVG. METER TEMP. Degrees F 106 102 97 

I AVG. DELTA H Inches H20 1.90 1.90 1 .90 
DGM CALIB. FACTOR [VJ •••••• 1.0092 1.0092 1 .0092 

l WATER COLLECTED Milliliters 32 32 23 

I co 2 Percent 38.5 39.0 37.8 
02 Percent 0.6 0.5 0.9 

! co Percent 0.0 0.0 0.0 

I 
CH4 Percent 47.3 48.4 47.0 
N 2 Percent 13.6 12.1 14.3 
STACK AREA Square Inches NA NA NA 

·' 

~ 
STATIC PRESSURE Inches WG NA NA NA 
PITOT COEFFICIENT •••••• NA NA NA 
SAMPLE VOLUME DRY DSCF 45.04 44.99 46.17 
WATER AT STD. SCF 1.5 1.5 1 .1 

I MOISTURE Percent 3.2 3.2 2.3 
MOLE FRACTION DRY GAS •••••• 0.97 0.97 0.98 

.. , MOLECULAR WT.DRY lb/lb Mole 28.51 28 .45 2 8.44 

I EXCESS AIR Percent 18 18 30 
MOLECULAR WT. WET lb/lb Mole 28.17 28.11 2 8 .20 

' • ..I STACK GAS PRESSURE Inches HG 29.55 29.55 29.55 

I STACK VELOCITY AFPM 0 0 0 
VOLUMETRIC FLOWRA TE, DRY STD . DSCFM 0 0 0 

. 1 VOLUMETRIC FLOWRATE, ACTUAL ACFM 0 0 0 

I ,,., 

-~ .;l 
~ 
I . ; 
I Horizon Air Measurement Services, Inc. M1-4FLW3.XLS - - ,... 



I 
Facility:Simi Valley Landfill SCAQMD Method 307 ., 
Source: Flare Inlet 
Job No.: W07-014 
Test Date: 3/18/97 

I Sulfur Compounds 

I Run #1 

I 
Species Concentration #S Total# S S02 Cone. Flowrate S02 Rate 

ppm mg/dscf dscfm lb/hr 

; 
Hydrogen Sulfide 12.30 1 12.30 0.93 726 0.089 

~ 
Carbonyl Sulfide 0.17 1 0.17 0.01 726 0.001 
Methyl mercaptan 0.67 1 0.67 0.05 726 0.005 

. .1 Ethyl mercaptan 0.05 1 0.05 0.00 726 0.000 

I 
Dimethyl sulfide 5.82 1 5.82 0.44 726 0.042 
Sulfur dioxide 1 0.00 0.00 726 0.000 

; Carbon disulfide 0.12 2 0.24 0.02 726 0.002 
' 0.11 2 0.22 726 0.002 ) Dimethyl disulfide 0.02 

I iso-propyl mercaptan 0.07 1 0.07 0.01 726 0.001 
n-propyl mercaptan 0.13 1 0.13 0.01 726 0.001 

l Total 0.143 
' 

' 
Run #2 

.. Species Concentration #S Total# S S02 Cone. Flowrate S02 Rate 

I ppm mg/dscf dscfm lb/hr 

) 
Hydrogen Sulfide 12.30 1 12.30 0.93 726 0.089 . ! 

I Carbonyl Sulfide 0.16 1 0.16 0.01 726 0.001 
Methyl mercaptan 1.07 1 1.07 0.08 726 0.008 

.l Ethyl mercaptan 0.05 1 0.05 0.00 726 0.000 

I 
Dimethyl sulfide 6.16 1 6.16 0.46 726 0.045 
Sulfur dioxide 1 · 0.00 0.00 726 0.000 
Carbon disulfide 0;12 2 0.24 0.02 726 0.002 . Dimethyl disulfide 0.10 2 0.19 0.01 726 0.001 

I iso-propyl mercaptan 0.12 1 0.12 0.01 726 0.001 
n-propyl mercaptan 0.13 1 0.13 0.01 726 0.001 

; Total 0.148 
--"" . 

' 
Run #3 

Species Concentration IS Total# S S02 Cone. Flowrate S02 Rate 
1 ppm mg/dscf dscfm lb/hr 

I Hydrogen Sulfide 12.20 1 12.20 0.92 733 0.089 
·, 

Carbonyl Sulfide 0.14 1 0.14 0.01 733 0.001 " .. 
I 

Methyl mercaptan 1.16 1 1.16 0.09 733 0.008 
Ethyl mercaptan 0.06 1 0.06 0.00 733 0.000 
Dimethyl sulfide 6.08 1 6.08 0.46 733 0.044 

...... 
Sulfur dioxide 1 0.00 0.00 733 0.000 

' 
Carbon disulfide 0.12 2 0.24 0.02 733 0.002 
Dimethyl disulfide 0.12 2 0.24 0.02 733 0.002 .. . iso-propyl mercaptan 0.13 1 0.13 0.01 733 0.001 

I n-propyl mercaptan 0.13 1 0.13 0.01 733 0.001 
Total 0.149 

I u_ ... ..., .. a,. M••■urernent Servlcn,. Inc. So2emcel 
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Fuelana1 

Fuel Analysis 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare ---"--------

Date: 3/18/97 
Job#: W07-014 

Bomb#: Tedlar bag 

The fuel sample collected on 3/18/97 has been analyzed for composition 
by the use of gas chromatography. 

The fuel sample is corrected to a Standard temperature of 68 

HHV 
COMPONENTS MOLE% btu/cf . 

Oxygen 0.56 
Nitrogen 13.07 

Carbon Dioxide 38.5 
Methane 47.87 483.487 
Ethane C2 0 0.000 

Propane C3 0 0.000 
lso-Butane C4 0 0.000 
N-Butane 0 0.000 

lso-Pentane cs 0 0.000 
N-Pentane 0 0.000 

Hexane C6 0 0.000 
Heptane C7 0 0.000 
Octane cs 0 0.000 
Nonane C9 0 0.000 

Total 100.00 483.49 

HEATING VALUES CORRECTED TO STANDARD TEMPERATURE 

HIGHER HEATING VALUE (hhv) 

LOWER HEATING VALUE lhv) 

490.9 btu/scf 

442.0 bu/set 

degrees F. 

LLV 
btu/cf 

435.330 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

435.33 

n. n 



Fuelana2 

Fuel Analysis 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare --------
Date: 3/18/97 

Job#: W07-014 
Bomb#: Tedlar bag 

The fuel sample collected on 3/18/97 has been analyzed for composition 
by the use of gas chromatography. 

The fuel sample is corrected to a Standard temperature of 

COMPONENTS MOLE% 

Oxygen 0.48 
Nitrogen 12.6 

Carbon Dioxide 38.00 
Methane 48.92 
Ethane C2 0 

Propane C3 0 
I so-Butane C4 0 
N-Butane 0 

lso-Pentane C5 0 
N-Pentane 0 

Hexane C6 0 
Heptane C7 0 
Octane cs 0 
Nonane C9 0 

Total 100.00 

HHV 
btu/cf 

494.092 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

494.09 

68 

HEATING VALUES CORRECTED TO STANDARD TEMPERATURE 

HIGHER HEATING VALUE (hhv) 

LOWER HEATING VALUE lhv) 

501. 7 btu/scf 

451. 7 bu/set 

degrees F. 

LLV 
btu/cf 

444.878 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

444.88 

Odl 
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Fuelana3 

Fuel Analysis 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare --------
Date: 3/18/97 

Job #: W07-014 
Bomb#: Tedlar bag 

The fuel sample collected on 3/18/97 has been analyzed for composition 
by the use of gas chromatography. 

The fuel sample is corrected to a Standard temperature of 

COMPONENTS MOLE% 

Oxygen 0.87 
Nitrogen 13.83 

Carbon Dioxide 37.80 
Methane 47.5 
Ethane C2 0 

Propane C3 0 
I so-Butane C4 0 
N-Butane 0 

lso-Pentane cs 0 
N-Pentane 0 

Hexane C6 0 
Heptane C7 0 
Octane ca 0 
Nonane C9 0 

Total 100.00 

HHV 
btu/cf 

479.750 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

479.75 

68 

HEATING VALUES CORRECTED TO STANDARD TEMPERATURE 

HIGHER HEATING VALUE (hhv) 

LOWER HEATING VALUE lhv) 

487 .1 btu/scf 

438.6 bu/scf 

degrees F. 

LLV 
btu/cf 

431.965 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 · 
0.000 
0.000 
0.000 

431.97 

Od.2 
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Facility: Simi Valley Landfill SCAOMD Method 5.1 Particulate Emi~slons 

Source: Aare 
Job No.: W07-014 
Test Date: 3/18/97 

I 
RUN NUMBER •••••• 1 2 3 
DATE OF RUN •••••• 3/18/97 3/18/97 3/18/97 

I CLOCK TIME: INITIAL •••••• 1005 1235 1445 
CLOCK TIME: FINAL •••••• 1150 140(> 1411 

I AVG. STACK TEMPERATURE Degrees F 1589 1538 1584 
AVG. SQUARE DELTA P Inches H20 0.1428 0.1553 0.1620 

I 
NOZZLE DIAMETER Inches 0.841 0.841 0.841 
BAROMETRIC PRESSURE Inches HG 29.55 29.55 29.55 

' SAMPLING TIME Minutes 60 60 60 

I 
SAMPLE VOLUME Cubic Feet 52.580 56.255 58.225 
AVG. METER TEMP. Degrees F 100 99 88 

! AVG. DELTA H Inches H20 2.27 2.55 2.82 I 

DGM CAUB. FACTOR [YJ •••••• 0.9924 0.9924 0.9924 

I WATER COLLECTED Milliliters 85 117 119 
. co 2 Percent 7.1 6.9 7.5 • 

I 
02 Percent 12.3 12.0 12.0 
co Percent 0.0 0.0 0.0 

( CH4 Percent 0 0 0 . 

I 
N2 Percent 80.6 81.2 80.5 
STACK AREA Square Inches 6648.0 6648.0 6648.0 

' ST A TIC PRESSURE Inches WG. -0.06 -0.06 -0.06 
PITOT COEFFICIENT •••••• 0.84 0.84 0.84 

' 
SAMPLE VOLUME DRY DSCF 48.86 52.40 55.41 
WATER AT STD. SCF 4.0 5.5 5.6 

I 
MOISTURE Percent 7.6 9.5 9.2 
MOLE FRACTION DRY GAS •••••• 0.92 0.90 0.91 
MOLECULAR WT.DRY lb/lb Mole 29.63 29.58 29.68 

I 
EXCESS AIR Percent 138 126 130 
MOLECULAR WT. WET lb/lb Mole 28.75 28.48 28.61 
STACK GAS PRESSURE Inches HG 29.55 29.55 29.55 

I 
STACK VELOCITY AFPM 955 1030 1084 
VOLUMETRIC FLOWRATE, DRY STD DSCFM 10366 11228 11595 
VOLUMETRIC FLOWRATE, ACTUAL ACFM 44069 47561 50063 , 

I 
ISOKINETIC RA TIO Percent 94 93 95 

STD TEMP: 68 

I 
CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

TOTAL PARTICULATE mg 23.7 16.3 16.0 .... ,, 

I 
PARTICULATE CONCENTRATION gr/dscf 0.0075 0.0048 0.0044 
.PARTICULATE EMISSION RATE lb/hr 0.66 0.46 0.44 

- .i 

I 
I Horizon Air Measurement Services, Inc. M5partem 
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Facility: Simi Valley Landfill SCAQMD Method 100. 1 Emission Rates 

I Source:Aare 
Job No.: w07-014 

I Test Date: 3/18/97 

~ 
RUN NUMBER •••••• 1 2 3 

I DATE OF RUN •••••• 3/18/97 3/18/97 3/18/97 
LOAD CONDITION •••••• NA NA NA I 

' 
OXIDES OF NITROGEN 

' 
POLLUTANT CONCENTRATION ppm 10.6 11.5 11.1 
CONCENTRATION @ 3 %02 ppm 22.1 23.0 22.3 
POLLUTANT CONCENTRATION lb/dscf 1.27E-06 1.37E-06 1.33E-06 
STACK FLOWRATE dscfm 10366 11228 11595 

~ OXYGEN CONTENT percent 12.3 12.0 12.0 
EMISSION RATE lb/hr 0.788 0.926 0.923 

~ CARBON MONOXIDE 

' 
POLLUTANT CONCENTRATION ppm 35.6 52.0 72.7 
CONCENTRATION @ 3 %02 ppm 74.4 104.1 146.1 

' 
POLLUTANT CONCENTRATION lb/dscf 2.59E-06 3.78E-06 5.29E-06 
STACK FLOWRATE dscfm 10366 11228 11595 
OXYGEN CONTENT percent 12.3 12.0 12.0 

~ 
EMISSION RATE lb/hr 1.610 2.548 3.678 

I . , ,. 
' ,, 
~ 
I 

' I Horizon Air Measurement Service•. Inc. M100_EMI.XLS 
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I 
' Client: Waste Management Date: 3/18/97 

I Job No: W07-014 Run#: 1 

Site : Simi Valley Landfill Fuel: L.F.G. 

Unit : Flare Outlet Std 02: 3 

I 02 CO2 NOx co 
% % ppm ppm 

I 
% % ppm ppm 

25.00 15.00 Range: 25.0 100.0 

I 
Span: 12.01 7.00 10.5 50.0 

Low: 
High: 20.90 11.83 21.3 83.8 

I • • POST-TEST DRIFT •• 

l Values 

' 
Zero: 0.00 0.00 0.00 0.50 

Span: 12.05 7.08 10.60 50.00 

I Percent Drift 
Zero: 0.00 0.00 0.00 0.50 

1 Span: 0.16 0.53 0.40 0.00 

I •• AVERAGE CONCENTRATION • • 

.. • 

I 
Average: 12.33 7.11 10.6 35.6 

02 adjust: 3.0 22.1 74.3 

l 

I 02 CO2 NOx co 
•• ?" % % ppm ppm 

I 
w714r1 
Date Time MT25 02 MT18 CO MT4 NO MT19 CO 

·- 18-Mar-97 10:04:58 12.64 7.35 10.5 28.2 

' 
18-Mar-97 10:05:56 12.60 7.28 10.4 30.1 

18-Mar-97 10:06:56 12.92 7.31 9.1 25.2 

18-Mar-97 10:07:56 12.30 7.42 12.0 26.0 

,., 
18-Mar-97 10:08:56 12.50 7.30 10.4 40.9 

18-Mar-97 10:09:56 12.54 7.52 11.6 30.5 

18-Mar-97 10:10:56 12.75 7.42 10.5 3.7 

I 
18-Mar-97 10:11:56 13.22 7.34 9.6 13.9 

18-Mar-97 10:12:56 12.17 7.00 11.8 45.1 

.~ 18-Mar-97 10:13:56 12.13 7.15 11.0 54.2 

J 
18-Mar-97 10:14:56 13.99 7.47 7.9 44.9 

18-Mar-97 10:15:56 12.54 7.60 10.1 56.8 

18-Mar-97 10:16:56 12.82 7.31 9.7 47.6 

I 
18-Mar-97 10:17:56 14.59 6.50 5.2 21.7 

18-Mar-97 10:18:56 14.57 5.89 6.7 19.6 

. ' 

I 045 .. . 



I 
' 

I 
18-Mar-97 10:19:56 12.43 6.68 11.2 35.0 

I 18-Mar-97 10:33:56 13.85 3.04 7.0 49.3 
18-Mar-97 10:34:54 14.63 5.78 7.0 79.6 
18-Mar-97 10:35:54 14.51 5.91 7.0 93.2 

I 18-Mar-97 10:36:54 14.36 5.75 7.1 77.2 
18-Mar-97 10:37:54 13.86 5.66 9.0 90.5 
18-Mar-97 10:38:54 13.87 5.77 8.9 96.5 

I 18-Mar-97 10:39:54 13.60 5.45 7.1 91.1 
18-Mar-97 10:40:54 13.99 5.64 6.4 89.8 
18-Mar-97 10:41:54 14.17 5.87 7.4 89.1 

~ 
18-Mar-97 10:42:54 14.80 5.92 5.5 94.8 
18-Mar-97 10:43:54 14.63 5.36 5.7 98.0 
18-Mar-97 10:44:54 14.21 5.45 6.9 98.0 

I 18-Mar-97 10:45:54 14.28 5.59 7.4 94.5 
18-Mar-97 10:46:54 13.69 6.37 9.7 77.3 

i 18-Mar-97 10:47:54 12.99 6.06 9.2· 65.1 

I 18-Mar-97 10:48:54 13.67 5.81 8.7 82.5 
18-Mar-97 11 :02:54 12.67 4.30 12.2 4.1 . 18-Mar-97 11 :03:52 11.91 7.91 14.1 19.2 . 

' 
18-Mar-97 11 :04:52 11.83 7.87 12.6 7.5 
18-Mar-97 11 :05:52 11.62 8.13 13.7 5.7 

! 18-Mar-97 11 :06:52 11.93 7.98 13.3 12.1 

I 18-Mar-97 11 :07:52 12.09 7.97 12.3 17.4 
18-Mar-97 11 :08:52 11.80 8.04 13.5 6.9 

i 18-Mar-97 11 :09:52 -0.22 8.00 12.1 16.2 

~ 
18-Mar-97 11 :10:52 1.27 7.62 12.9 11.9 
18-Mar-97 11 :11 :52 10.10 7.35 12.5 7.3 
18-Mar-97 11:12:52 7.74 7.77 11.9 13.2 

I 18-Mar-97 11 :13:52 5.88 7.95 12.8 8.2 

18-Mar-97 11:14:52 11.75 7.96 13.0 11.2 
.! 18-Mar-97 11 :15:52 11.37 8.15 13.9 6.6 

I 18-Mar-97 11:16:52 12.21 8.10 13.1 5.8 
18-Mar-97 11 :17:52 12.44 7.75 11.9 4.2 

- 18-Mar-97 11 :44:30 11.10 8.92 15.9 5.1 

I 18-Mar-97 11 :45:28 10.64 9.28 16.5 1.4 

18-Mar-97 11 :46:28 10.40 8.97 15.0 1.5 

- 18-Mar-97 11 :47:28 10.84 9.05 16.1 4.8 

I 18-Mar-97 11 :48:28 11.07 9.32 17.6 2.0 

18-Mar-97 11 :49:28 10.09 9.41 16.8 o.o 
~ 18-Mar-97 11 :50:28 10.86 9.51 16.4 0.5 

I 18-Mar-97 11:51:28 11.13 8.80 13.8 o.o 
18-Mar-97 11 :52:28 20.31 8.72 1.6 0.0 

- 18-Mar-97 11 :53:28 20.30 3.37 1 .3 o.o 

I 
J 

I 
I 
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I 
I 

Client: Waste Management Date: 3/18/97 

Job No: W07-014 Run#: 2 

Site : Simi Valley Landfill Fuel: L.F.G. 

I 
Unit : Flare Outlet Std 02: 3 

02 CO2 NOx co 

I 
% % ppm ppm 

% % ppm ppm 

I 
Range: 25.00 15.00 25.0 100.0 

Span: 12.01 7.00 10.5 50.0 

Low: 

I 
High: 20.90 11.83 21.3 83.8 

•• POST-TEST DRIFT•• 

I 
Values 

Zero: 0.00 0.00 0.00 0.50 

Span: 12.25 7.00 10.50 50.00 

I Percent Drift 
Zero: 0.00 0.00 0.00 0.50 

Span: 0.96 0.00 0.00 0.00 

I •• AVERAGE CONCENTRATION • • 

I Average: 11.96 6.88 11.5 52.0 

02 adjust: 3.0 22.9 104.1 

I 02 CO2 NOx co 
I 

% % ppm ppm 

I w714r2 
Date Time MT25 02 MT18 CO MT4 NO MT19 CO 

18-Mar-97 12:36:24 10.71 5.03 14.4 16.5 

I 18-Mar-97 12:37:22 10.43 8.17 14 .. 9 6.5 

18-Mar-97 12:38:22 10.44 8.40 15.6 0.0 

18-Mar-97 12:39:22 10.96 8.56 15. 1 0.0 

I 18-Mar-97 12:40:22 10.45 8.56 15.7 0.0 

18-Mar.:97 12:41 :22 10.85 8.23 14.5 5.4 

18-Mar-97 12:42:22 10.55 8.18 15.9 3.9 

I 18-Mar-97 12:43:22 10.15 8.32 15.6 0.0 

18-Mar-97 12:44:22 10.09 8.54 15.9 2.2 

18-Mar-97 12:45:22 10.21 8.68 16.6 2.7 

I 18-Mar-97 12:46:22 10.35 8.68 16.9 0.0 

18-Mar-97 12:47:22 10.37 8.53 15.6 0.0 

18-Mar-97 12:48:22 9.94 8.41 16.5 1.5 

.I 18-Mar-97 12:49:22 10.14 8.70 16.9 0.6 

18-Mar-97 12:50:22 10.94 8.35 15.0 0.0 .. 
18-Mar-97 12:51 :22 9.91 8.67 15.6 o.o 

I 18-Mar-97 12:59:48 12.16 6.78 12.1 23.9 

.. 

I 047 



' I 18-Mar-97 13:00:45 12.09 6.76 12.7 15.6 .,. 

18-Mar-97 13:01:45 12.37 6.68 11.3 29.6 
18-Mar-97 13:02:45 12.06 6.70 12.4 35.6 

I 
18-Mar-97 13:03:45 12.09 6.91 11.3 29.9 
18-Mar-97 13:04:45 11.64 7.00 12.2 15.5 

18-Mar-97 13:05:45 11.73 7.27 11 .6 8.2 

I 
18-Mar-97 13:06:45 11.94 7.40 12. 1 2.0 
18-Mar-97 13:07:45 11.44 7.43 12.2 2.1 

18-Mar-97 13:08:45 11.46 7.33 12.4 2.3 

I 
18-Mar-97 13:09:45 12.55 6.57 9.8 14.4 
18-Mar-97 13:10:45 12.97 6.37 9.6 35.6 
18-Mar-97 13:11 :45 14.04 5.65 7.2 35.3 

I 
18-Mar-97 13:12:45 13.23 5.70 9.0 34.7 
18-Mar-97 13:13:45 13.86 5.59 7.4 25.2 

·1 18-Mar-97 13:14:45 12.27 5.71 10.5 31.6 
,• J 

13:25:38 12.28 2.34 

I 
18-Mar-97 11.4 102.0 

18-Mar-97 13:26:36 13.99 5.17 6.6 89.9 

18-Mar-97 13:27:36 14.09 5.40 6.1 253.0 

I 
18-Mar-97 13:28:36 13.69 5.39 7.0 233.2 

18-Mar-97 13:29:36 13.04 6.20 9.5 391.5 

! 18-Mar-97 13:30:36 12.83 5.96 9.0 227.6 

I 
18-Mar-97 13:31 :36 12.91 6.25 9. 1 210.6 
18-Mar-97 13:32:36 12.52 5.97 9.3 133.0 

! 18-Mar-97 13:33:36 12.27 6.41 10.8 100.9 
} 

I 
18-Mar-97 13:34:36 12.97 6.11 8.9 124.7 
18-Mar-97 13:35:36 12.80 6.32 7.5 85.2 

! 18-Mar-97 13:36:36 12.85 6.42 8.3 125.9 

I· 

18-Mar-97 13:37:36 13.79 6.31 6.3 97.7 

18-Mar-97 13:38:36 12.65 6.50 8.8 207.8 
l 18-Mar-97 13:39:36 12.24 6.64 9.6 113.1 

I) 
18-Mar-97 13:40:36 11.87 6.21 9.9 159.9 

18-Mar-97 13:51 :58 11.18 3.97 12.5 0.0 

! 18-Mar-97 13:52:55 11.39 7.48 11.5 6.0 
. j 

I 
18-Mar-97 13:53:55 11.35 7.36 12.3 24.4 

18-Mar-97 13:54:55 12.94 7.14 8.3 36.4 

18-Mar-97 13:55:55 12.31 6.85 10.4 65.8 

It 
18-Mar-97 13:56:55 11.85 6.69 9.2 19.3 

18-Mar-97 13:57:55 11.68 7.33 12.2 34.1 

18-Mar-97 13:58:55 13.19 6.86 8.2 4.7 
t 

t 
18-Mar-97 13:59:55 11.80 7.33 11.8 6. 1 

18-Mar-97 14:00:55 11.51 7.25 12.1 9.7 

18-Mar-97 14:01 :55 12.12 7.35 10.6 21.3 --·~ 

I;-
18-Mar-97 14:02:55 11.77 7.16 11.6 7.0 

18-Mar-97 14:03:55 11.73 6.90 11 .8 31.5 

18-Mar-97 14:04:55 11.54 6.99 11.3 25.5 
..... 

18-Mar-97 14:05:55 13.76 6.53 8.6 0.8 

, .. J 18-Mar-97 14:06:55 13.96 5.51 8.2 o.o 
J 

I ! 
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! 
' 

I 
Client: Waste Managemanet Date: 3/18/97 ... 

Job No: W07-014 Run#: 3 

Site : Simi Valley Landfill Fuel: L.F.G. 

I 
Unit : Flare Outlet Std 02: 3 

02 CO2 NOx co 
t 

I 
% % ppm ppm 

% % ppm ppm 

! 

I 
Range: 25.00 15.00 25.0 100.0 

Span: 12.01 7.00 10.5 50.0 

! Low: 
> 

I 
High: 20.90 11.83 21.3 83.8 

-~ •• POST-TEST DRIFT •• 
.. J 

Ii 
Values 

Zero: 0.00 0.00 0.00 0.50 

l Span: 12.25 7.00 10.50 50.00 
.J 

11 Percent Drift 
Zero: 0.00 0.00 0.00 0.50 

" 

~ 
Span: 0.96 0.00 0.00 0.00 

•• AVERAGE CONCENTRATION•• 

Ii Average: 11.99 7.53 11.1 72.7 

) 02 adjust: 3.0 22.3 146.0 
.., 

I; 02 CO2 NOx co j 
% % ppm ppm 

I!. w714r2 
i Date Time MT25 02 MT18 CO MT4 NO MT19 CO 
i 

11 
18-Mar-97 14:44:38 11.41 7.79 12.2 34.5 

18-Mar-97 14:45:36 12.27 7.81 9.4 26.0 

-· 1 18-Mar-97 14:46:36 11.70 7.96 12.0 8.7 

I! 
18-Mar-97 14:47:36 11.28 7.86 12.3 7.0 

18-Mar-97 14:48:36 11.54 7.80 12.3 12.8 

l 18-Mar-97 14:49:36 11.32 8.01 12.4 13.7 

Ii 
18-Mar-97 14:50:36 11.80 7.75 11.2 20.9 

18-Mar-97 14:51:36 11.84 7.88 11.0 22.2 

.:J 18-Mar-97 14:52:36 11.47 7.59 12.1 32.0 

I: 
18-Mar-97 14:53:36 11.83 7.83 11.7 26.7 

18-Mar-97 14:54:36 12.06 8.17 10.7 5.0 

l 18-Mar-97 14:55:36 11.88 8.09 11.1 2.2 
... .l 

IJ 
18-Mar-97 14:56:36 11.87 8.09 11.2 7.1 

18-Mar-97 14:57:36 12.31 7.93 10.6 7.0 

18-Mar-97 14:58:36 11.50 7.83 11.9 16.1 

I ~ 
18-Mar-97 14:59:36 12.12 7.77 10.1 24.5 

18-Mar-97 15:07:53 12.71 4.73 10.4 266.8 

· .. 
I 0 4. 9 



I 
I 

18-Mar-97 15:08:51 13.37 6.15 9.2 293.0 

18-Mar-97 15:09:51 13.68 6.55 8.1 140.8 

18-Mar-97 15:10:51 12.66 6.77 10.4 110.9 

I 18-Mar-97 15:11:51 13.40 7.17 8.3 48.5 

18-Mar-97 15:12:51 12.72 6.58 9.5 121.2 

18-Mar-97 15:13:51 12.74 6.48 10.1 133.6 

I 
18-Mar-97 15:14:51 13.34 6.75 8.6 151.6 

18-Mar-97 15:15:51 12.82 7.01 9.7 82.7 

18-Mar-97 15:16:51 14.02 6.58 6.6 101.8 

I 
18-Mar-97 15:17:51 13.91 6.16 6.4 226.4 

18-Mar-97 15:18:51 14.24 6.04 6.5 306.6 

18-Mar-97 15:19:51 13.12 6.03 9.3 514.4 

I 
18-Mar-97 15:20:51 13.64 6.02 8.0 378.3 

18-Mar-97 15:21 :51 13.76 6.00 7.1 241.3 

i 18-Mar-97 15:22:51 13.73 6.08 7.8 168.9 

I 18-Mar-97 15:33:02 13.13 5.81 9.7 280.0 

18-Mar-97 15:34:00 12.75 7.05 10.1 70.4 

! 18-Mar-97 15:35:00 12.82 7.13 10.8 74.0 
• 

I 
18-Mar-97 15:36:00 12.65 7.24 10.4 142.8 

18-Mar-97 15:37:00 12.56 7.36 10.9 49.6 

l 18-Mar-97 15:38:00 12.34 7.61 11.3 36.1 
/; 

I 
18-Mar-97 15:39:00 12.36 7.33 10.8 27.4 

18-Mar-97 15:40:00 12.28 7.06 11.0 31.4 

' 18-Mar-97 15:41 :00 12.72 6.91 10.3 24.1 
l 

' 
18-Mar-97 15:42:00 13.09 6.97 9.3 56.2 

18-Mar-97 15:43:00 12.30 6.74 10.4 66.9 

18-Mar-97 15:44:00 12.57 6.91 10.1 49.7 
.l 

~ 
18-Mar-97 · 15:45:00 12.41 7.09 9.6 47.4 

18-Mar-97 15:46:00 13.33 7.11 8.5 30.0 

! 18-Mar-97 15:47:00 12.76 6.97 9.5 42.2 

I 
18-Mar-97 15:48:00 12.93 6.77 9.0 45.0 

18-Mar-97 15:56:47 10.56 5.49 14.4 0.4 

' 
18-Mar-97 15:57:44 10.49 5.54 14.9 5.2 

., 

I 
18-Mar-97 15:58:44 11.14 8.88 12.5 9.5 

18-Mar-97 15:59:44 10.71 9.06 14.6 6.9 

l . 18-Mar-97 16:00:44 10.65 9.26 14.3 4.5 

-
18-Mar-97 16:01 :44 9.72 9.36 15.5 1.0 

18-Mar-97 16:02:44 10.88 9.35 13.7 0.0 

18-Mar-97 16:03:44 10.35 9.37 14.9 0.0 
l 

Ii-
18-Mar-97 16:04:44 10.68 9.25 13.2 0.0 

18-Mar-97 16:05:44 9.73 9.48 15.6 0.0 

t 18-Mar-97 16:06:44 10.14 9.64 14.9 0.0 
I 

t 
18-Mar-97 16:07:44 10.05 9.59 . 14.8 0.0 

18-Mar-97 16:08:44 9.61 9.57 15.8 0.0 

18-Mar-97 16:09:44 10.04 9.62 15.3 0.0 
~~ 

Ii 
18-Mar-97 16:10:44 6.51 9.51 13.8 0.0 

18-Mar-97 16:11 :44 10.77 9.31 13.5 0.0 

J 
I ; 

; .; 
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I 
TableS-2 

I Trace Organic Species 
Destruction Efficiency Results 

Simi Valley Landfill 

I March 18, I 997 
Run# I 

I INLET OUTLET 

Flow rate 728 d■cfm Flow rate 10388 cl■cfm DEST. 

' EFF. I 
Speci-■ Cone. Cone. Em. Rate Cone. Cone. Em. Rate 

~ 
lppbJ lmg/d■cfl (lb/hr) lppbJ lmg/d■cfl (lb/hr) 1%1 

Acetonitrile 402 1.97E-02 1.89E-03 88.9 4.38E-03 5.97E-03 
l 

' 
e.nz- 1080 9.88E-02 9.49E-03 · 5.04 4.70E-04 8.44E-04 93.211 

Benzychloride < 20 3.04E-03 2.92E-04 < 2 3.04E-04 4.18E-04 NA 

' 
Chlorob•nz- 138 1 .88E-02 1.79E-03 3.52 4.75E-04 8.52E-04 > 83.580 

' 
Diohlorobenzen-■ 1400 2.48E-01 2.38E-02 3.74 8.67E-04 9.01E-04 > 98.188 

1, 1-dichloroethene 2030 2.40E-01 2.31E-02 2.02 2.39E-04 3.28E-04 > 98.579 

~ 
1,2-dichloroethane 122 1.44E-02 1.39E-03 8.24 7.38E-04 1.01 E-03 > 28.970 

1. 1-dichloroethylene 185 1.91E-02 1.84E-03 < 0.4 4.84E-015 8.38E-015 > 98.539 

~ Diohloromethane 8520 8.88E-01 8.31E-02 2.31 2.35E-04 3.22E-04 99.813 

Perohloroethene 1950 5.52E-01 5.30E-02 ..! 42.7 1.21 E-02 1.88E-02 88.734 

' 
Carbon tetreohloride < 8 1. lOE-03 1.08E-04 < 0.1 1.84E-015 2.52E-OS NA 

·J Toluene 25700 2.83E+00 2.71 E-01 541 5.95E-02 8.18E-02 89.943 

~ 1 , 1 , 1 •trichloroethane 180 2.88E-02 2.75E-03 0.23 3.88E-05 5.01 E-05 98.178 

I 
Trichloroethene 1040 1.83E-01 1.58E-02 3.84 8.17E-04 8.48E-04 94.691 

Chloroform 114 1 .82E-02 1.58E-03 < 0.1 1.42E-05 1 .95E-Ol5 > 98.748 
l 

..i 

~ 
Vinyl Chloride 1400 1.05E-01 1.00E-02 < 0.5 3.73E-05 5. 12E-015 > 99.490 

m + p-xylen-■ 11200 1.42E+oo 1.38E-01 208 2.81E-02 3.58E-02 73.738 

L o-xylene 2840 3.80E-01 3.48E-02 87.8 8.59E-03 1.18E-02 815.813 

c:l TNMHC 5850000 1.0BE+02 1.04E+01 18200 3.4BE-01 4.77E-01 85.401 

ll, Acrylonitrlle < 4 2.54E-04 2.44E-05 18.5 1.17E-03 1 .81E-03 NA 

J 
Ethyl- dibromide < 7 1 .57E-03 1 .51E-04 < 0.3 8.74E-06 8,24E-05 NA 

I 1 ,4-dioxene < 17 1 .79E-03 1.72E-04 < 0.5 15,28E-O& 7.22E-05 NA u 
I, , 
u , 

I: Hariaon Air M-••-nl s.-. Inc. SPVOC1 .XLS 
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I 
I 

Table5-3 
Trace Organic Species 

Destruction Efficiency Results 

I 
Simi Valley Landfill 

March 18, 1997 
Run#2 

I INLET OUTLET 

Flow rate 7211 d•cfm Flow rate 11228 dacfm DEST. 

EFF. 

I 
SpeciN Cone. Cone. Em. Rate Cone. Cone. Em. Rate 

fppb) fmg/dacfl fib/hr) fppb) fmg/dacfl flb/hrl 1%) 

Acetonltrile 440 2.HIE-02 2.07E-03 48.1 2.311E-03 3.50E-03 . 
I Benzene 1070 9.97E-02 9.58E-03 1.17 1.09E-04 1.82E-04 98.309 

I 
Benzyohloride < 20 3.04E-03 2.92E-04 <2 3.04E-04 4.51E-04 NA 

Chlorobenz- 160 2.16E-02 2.08E-03 0.98 1.32E-04 1.97E-04 90.527 

I DiohlorobenzenN 2060 3.82E-01 3.48E-02 < 2 3.51E-04 5.22E-04 > 98.498 

1, 1-dichloroethene 19!50 2.31E-01 2.22E-02 0.50 5.92E-05 8.79E-05 99.603 

I 1,2-dichloroethane 119 1.41E-02 1.3!5E-03 2.29 2.71E-04 4.02E-04 70.239 

1, 1-dlchloroethyl- 161 1.87E-02 1.79E-03 < 0.4 4.64E.05 6.89E-05 > 98.158 

I Dichloromethane 8440 8.57E-01 8,23E-02 1.10 1.12E-04 1.66E-04 99.798 

I Perohloroethene 2110 6.98E-01 5.74E-02 15.8 4.48E-03 8.65E-03 88.419 ' 

~ Carbon tetrachlorlde < 6 1.10E-03 1.06E-04 < 0.1 1.84E-05 2.73E•05 NA 

Toluene 27200 2.99E+OO 2.87£-01 171 1.88E-02 2.79E-02 90.277 

I 1, 1, 1 •trichloroethane 183 2,91 E-02 2.79E-03 < 0.10 1.59E-05 2.38E-05 99.155 
l 
J 

I Trichloroethane 1070 Ul8E-01 1,61E-02 1,35 2.11 E-04 3.14E-04 98.049 

f Chloroform 
1 

113 1.81 E-02 1.54E-03 < 0.1 1.42E-05 2.11 E-05 > 98,831 

I Vinyl Chloride 1340 1.00E-01 9.61E-03 < 0.5 3.73E-OS 5.SSE-05 > 99.423 

f m + p-xyl■nN .. 12700 1.81E+OO 1 .55E-01 70.4 8.92E-03 1.32E-02 91.427 

I o-xyl- 3180 4.03E-01 3.87E-02 27.2 3.46E-03 5.12E-03 811.772 

.l TNMHC 5240000 1.00E+02 9.112E+OO 8140 1.56E-01 2.31E-01 97.598 

I, Acrytonltrile < 4 2,54E-04 2.44E-05 8.4 4.08E-04 8.0IIE-04 NA 
' ! 

• .J 
1.57E-03 8.74E-05 1.00E-04 

~ 
Ethylene dibromide < 7 1.SIE-04 < 0.3 NA 

1,4-cliox- < 17 1.79E-03 1.72E-04 < 0.15 5.2CIE-0!5 7.82E-o5 NA 

,.; , 
! 

·.~ 

' '. a-., Air M-••-nt s...,..., Inc. SPVOCZ.XLS 
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' Table.54 

' 
Trace Organic Species 

Destruction Efficiency Results 
Simi Valley Landfill 

~ 
March 18, 1997 

Run# 3 

,. 

' 
INLET OUTLET 

Flow rate 733 d•ofm Flow rate 11595 dacfm DEST. 

t EFF. 
SpeciN Cone. Cone. Em. Rate Cone. Cone. Em. Rate 

' 
(ppbl. (mg/d•ofJ (lblhrl lppbJ (mg/deof) llb/hrl l"I 

Acetonitrile 388 1.90E-02 1.84E-03 2e.2 1 .28E-03 1.97E-03 • 

' 
Benzene 917 8.55E-02 8.29E-03 o.ee e.15e-o& 9.44E-05 98.881 

Benzychloride < 20 3,04E-03 2.94E-<>4 < 2 3.04E-<>4 4.88E-04 N.A. 

' 
Chlorobenzene 128 1.73E-02 1.88E-03 0.50 e.75E-05 1.04E-<>4 93.821 

Oichlorobenzenea 1520 2.87E-01 2.59E-02 < 2 3.51E-04 5.39E-<>4 > 97.919 

' 
1, 1 •dichloroethane 1830 2.17E-01 2.10E-02 0.43 5.09E-o& 7.80E-05 98.828 

' 
1,2-dichloroethane 107 1.27E-02 1.23E-03 1.38 1.81E-04 2.47E-<>4 78.884 

1, 1-dichloroethyl- 151 1.75E-02 1.70E-03 < 0.4 4.84E-05 7.11 E-05 > 95.810 

I Oichloromethane 8080 8.18E-01 7.84E-02 0.83 8.43E-05 1,29E-04 99.837 

1 Perchloroethene 1810 &,13E-01 4,97E-02 8.0 2.27E-03 3.48E-03 93.008 

~ C•rbon tetrachloride < 8 1.10E-03 1.07E-<>4 < 0.1 1.84E-05 2.82E-05 NA 

Toluene 23300 2.58E+00 2,48E-01 77 8.48E-03 1.30E-02 94.788 

~ 1, 1, 1 •trichloroethene 188 2.87E-02 2.59E-03 < 0.10 1.59E-05 2.44E-05 > 89.058 

~ 
Trichloroethane 843 1.48E-01 1.43E-02 0,73 1.14E-04 1.7&E-04 98,775 

Chloroform 104 1.4BE-02 1.43E-03 < 0.1 1.42E-05 2.18E-05 > 88.478 

·· " 

' 
Vinyl Chloride 1280 Ui8E-02 9.27E-03 < 0.5 3.73E-05 5.73E-05 > 99.382 

m + p-xylenea 10300 1.30E+OO 1 .27E-01 29.1 3,89E-03 6.85E-03 95.531 

~ 
o-xyl- 2800 3.29E-01 3.19E-02 10.1 1.28E-03 1.98E-03 93.811& 

TNMHC 5010000 8.58E+01 9.28E+00 4270 8.17E-02 1.25E-01 98.852 

I Acrylonitril• < 4 2.54E-<>4 2.48E-05 < 2.0 1 .27E-04 1.95E-04 NA 

-1 
Ethylene dibromide < 7 1.57E-03 1.52E-<>4 < 0.3 8.74E-05 1.03E-04 NA 

~ 1 ,4-dioxane < 17 1.79E-03 1.74E-<>4 < 0.5 5.28E-05 8.07E-05 NA 

I .. , 

I'. Horizon Air M-w•ment ,...,.,.., Inc. Sl'VOC3.XLS 
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' ' 
ROC Destruction Efficiency 

Simi Valley Landfill 
.s April 29,1997 

' ~ Run #1 INLET OUTLET 

Flow rate 849 dacfm Flow rate 7688 dacfm DEST. 

EFF. 
SpeciN Cone. Cone. Em. Reta Cone. Cone. Em. Rate 

~ 
(ppbl (ma/daof) Pb/hr) (ppb) (ma/daofl llb/hrl '"I 

TNMHC 6400000 1.02E+02 1.14E+01 9430 1.78E-01 1.78E-01 98.440 

' Run #2 INLET OUTLET 

Flow rate 847 dacfm Flow ra\9 8517 d•cfm DEST. 

~ 
EFF. 

SpeciN Cone. Cone. Em. Rate Cone. Cone, Em. Rate 

(ppb) lmg/d•ofl llb/hrl (ppbl (mg/d■ofl llb/hrl '"' 

' 
TNMHC 4990000 9.41E+01 1.05E+01 1000 1,89E-02 2.12E-02 99.798 

~ Run #3 INLET OUTLET 

Flow rate 834 dacfm Flow rate 8943 daofm DEST. 

EFF. 

~ 
SpeoiN Cone. Cone. Em, Rate Cono, Cone. Em. Rate 

lppbl lma/d■ofl llb/hrl fppbl fmg/d■ofl fib/hr) fCJ(,J 

~ 
.,J 

TNMHC 4810000 9,07E+01 1.00E+01 1000 1.89E-02 2.23E-02 99.777 

I 
. .I 

~ 
~ 
~ 
~ 
~ 
11 
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Facility: Simi Valley Landfill SCAOMD Method 4 Flowrate 

Source: Flare 
Job No.: w07-014 
Test Date: 4/29/97 

I STD TEMP: 68 
RUN RUN RUN 

I 
RUN NUMBER •••••• 1 2 3 
DATE OF RUN ++++++ 04/29/97 04/29/97 04/29/97 
CLOCK TIME: INITIAL •••••• 1110 1250 1400 

' 
CLOCK TIME: FINAL •••••• 1210 1350 1500 

; AVG. STACK TEMPERATURE Degrees F NA NA NA 

I 
AVG. SQUARE DELTA P Inches H20 NA NA NA 
NOZZLE DIAMETER Inches NA NA NA 
BAROMETRIC PRESSURE Inches HG 29.25 29.25 29.25 

J 
SAMPLING TIME Minutes 60 60 60 
SAMPLE VOLUME Cubic Feet 39.019 45.894 45.410 

; AVG. METER TEMP. Degrees F 81 86 86 

I 
AVG. DELTA H Inches H20 1.90 1.90 1.90 
OGM CALIB. FACTOR {YJ •••••• 0.9901 0.9901 0.9901 
WATER COLLECTED Milliliters 24 30 45 j 

' 
co 2 Percent 38.5 39.0 37.8 
02 Percent 0.6 0.5 0.9 
co Percent 0.0 0.0 0.0 
CH4 Percent 47.3 47.0 46.6 

I N2 Percent 13.6 13.5 14.7 
STACK AREA Square Inches NA NA NA 

.1 ST A TIC PRESSURE Inches WG NA NA NA 

~ 
PITOT COEFFICIENT •••••• NA NA NA 
SAMPLE VOLUME DRY DSCF 37.04 43.18 42.69 
WATER AT STD. SCF 1.1 1.4 2.1 

I MOISTURE Percent 3.0 3.2 4.7 
MOLE FRACTION DRY GAS •••••• 0.97 0.97 0.95 

I 

:i MOLECULAR WT.DRY lb/lb Mole 28.51 28.62 28.49 

I EXCESS AIR Percent 18 16 29 
MOLECULAR WT. WET lb/lb Mole 28.19 28.28 27.99 

' STACK GAS PRESSURE Inches HG 29.25 29.25 29.25 ... 

~ 
STACK VELOCITY AFPM 0 0 0 
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 0 0 0 
VOLUMETRIC FLOWRATE, ACTUAL ACFM 0 0 0 

I l , ... 

I -~ 
~ 
Ii . , 

I Horizon Air Meaeurement Service■• Inc. M1-4flw3 
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I 
1 

Facility: Simi Valley Landfill EPA Methods 1-4 .. 
Source: Rare 
Job No.: W07-014 

I 
Test Date: 4/29/97 

RUN NUMBER •••••• 1 2 3 

I DATE OF RUN •••••• 4/29/97 4/29/97 4/29/97 
CLOCK TIME: INITIAL •••••• 1110 1250 1400 
CLOCK TIME: FINAL •••••• 1210 1350 1500 

I AVG. STACK TEMPERATURE Degrees F 1625 1645 1610 
AVG. SQUARE DELTA P Inches H20 0.1246 0.1408 0.1465 

I NOZZLE DIAMETER Inches na na na 
BAROMETRIC PRESSURE Inches HG 29.25 29.25 29.25 
SAMPLING TIME Minutes 60 60 60 

I SAMPLE VOLUME Cubic Feet 44.667 47.544 44.862 
AVG. METER TEMP. Degrees F 84 85 84 
AVG. DELTA H Inches H20 1.60 1.60 1.60 

I DGM CALIB. FACTOR [Y] •••••• 0.9924 0.9924 0.9924 
WATER COLLECTED Milliliters 76 83 78 
co 2 Percent 13.5 13.6 13.0 

I 02 Percent 7.0 6.2 7.8 
co Percent 0.0 0.0 0.0 
CH4 Percent 0 0 0 

I N2 Percent 79.5 80.2 79.2 
STACK AREA Square Inches 6648.0 6648.0 6648.0 
STA TIC PRESSURE Inches WG. -0.03 -0.03 -0.09 

~ 
PITOT COEFFICIENT •••••• 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 36.80 39.10 36.99 
WATER AT STD. SCF 3.6 3.9 3.7 

I 
MOISTURE Percent 8.9 9.1 9.0 
MOLE FRACTION ORY GAS •••••• 0.91 0.91 0:91 

i MOLECULAR WT.ORY lb/lb Mole 30.44 30.42 30.39 
' 

.I 
EXCESS AIR Percent 50 41 60 
MOLECULAR WT. WET lb/lb Mole 29.34 29.29 29.27 
STACK GAS PRESSURE Inches HG 29.25 29.25 29.24 

·• 

I 
ST ACK VELOCITY AFPM 836 950 981 
VOLUMETRIC FLOWRATE, DRY STD DSCFM 7586 8517 8943 

~ VOLUMETRIC FLOWRATE, ACTUAL ACFM 38599 43857 45272 
' 
I 

j 

I 
I; 
,__j 

11 
' . ,. 

Horizon Air Me■-urement Services, Inc. M5partem 
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I 
Facility: Simi Valley Landfill CARB Method 421 HCI/HF Emissions 

I Source: Flare 
Job No.: W07-014 
Test Date: 3/97 

I 
I 

HCI/HF Emissions 

Outlet Outlet Outlet 

RUN RUN RUN 
RUN NUMBER •••••• 1 2 3 

I DATE OF RUN •••••• 03/19/97 03/19/97 03/19/97 
CLOCK TIME: INITIAL •••••• 1533 1425 1340 

CLOCK TIME: FINAL •••••• 1633 1525 1440 

I AVG. STACK TEMPERATURE DEGREES F NA NA NA 
AVG. SQUARE DELTA P INCHES H20 NA NA NA 
NOZZLE DIAMETER INCHES NA NA NA 

I BAROMETRIC PRESSURE IN.HG. 29.40 29.30 29.30 
SAMPLING TIME MIN. 60 60 60 
SAMPLE VOLUME CUBIC FEET 46.570 46.268 45.312 

I AVG. METER TEMP. DEGREES F 98 99 88 
AVG. DELTA H IN. H20 1.85 1.85 t.85 
DGM CALIB. FACTOR (YI •••••• 1.007 1.007 1.007 

I 
WATER COLLECTED MILLITERS 85 56 65 

CO2 PERCENT 7.8 7.4 7.8 

02 PERCENT 12.2 12.6 12.2 

co PERCENT 0.0 0.0 o.o 

I N2 PERCENT 80.0 80.0 80.0 
STACK AREA QUARE INCHE 6648.0 6648.0 6648.0 
STATIC PRESSURE INCHES WG. 

I 
PITOT COEFACIENT •••••• 
SAMPLE VOLUME DRY OSCF 43.80 43.27 43.21 
WATER AT STD. SCF 4.0 2.6 3. 1 

' MOISTURE PERCENT 8.4 5.8 6.6 

I MOLE FRACTION DRY GAS •••••• 0.92 0.94 0.93 
MOLECULAR WT.ORY LB/LB MOLE 29.74 29.69 29.74 
EXCESS AIR PERCENT 136.77 147.89 136.77 

I 
MOLECULAR WT. WET LB/LB MOLE 28.75 29.02 28.96 
ST ACK GAS PRESSURE INCHES HG. 29.40 29.30 29.30 
STACK VELOCITY AFPM 911 964 1061 

- VOLUMETRIC FLOWRATE, DRY STD DSCFM 10032 10437 11601 

I VOLUMETRIC FLOWRATE, ACTUAL ACFM 42078 44498 48974 

IOSOKINETIC RATIO % NA NA NA 
~ 

' 

I 
STD. TEMP: 68 

\ , 
CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES ' I Total HCI mg 7.862 4.653 4.918 

I 
HCI Concentration mg/dscf 0.1795 0.1075 0.1138 - HCI Emissions Rate lb/hr 0.238 0.148 0.175 

~ Total HF mg 2.201 3.530 3.951 
HF Concentration mg/decf 0.0502 0.0816 0.0914 

Ii HF Emi1Sions Rate lb/hr 0.067 0.113 0.140 

I Horizon Air Meeaurement Servio••• Inc. Arb421•2 
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I 
Facility: Simi Valley Landfill CARB Mathod 426 Chromium em;....,. 

I Sourca: Flara 

Job No.: WO7-014 
Teat D11te: 3/97 

I Total Chromium Emissions 
STD TEMP: 68 

I RUN RUN RUN 
RUN NUMBER ...... 1 2 3 
DATE OF RUN ...... 03/19/97 03/20/97 03/21/97 

I CLOCK TIME: INITIAL ...... 1053 930 915 
CLOCK TIME: FINAL ...... 1453 1330 1315 

' 

I 
AVG. STACK TEMPERATURE Degrees F 104 103 101 
AVG. SQUARE DELTA P Inches H20 0.6458 0.6512 0.6344 
NOZZLE DIAMETER Inches 0.312 0.312 0.312 

' I BAROMETRIC PRESSURE In.HG. ,J 29.40 29.30 29.30 

I SAMPLING TIME Minutes 240 240 240 
SAMPLE VOLUME Cubic Feet 282.452 288.875 265.986 

I AVG. METER TEMP. Degrees F 107 111 95 

I 
AVG. DELTAH In. H20 3.71 3.84 3.60 
DGM CALIB. FACTOR M ...... 0.9924 0.9924 0.9924 
WATER COLLECTED Mllllllters 93 108 92 

! CO2 Percent 38.4 38.4 38.4 

I 02 Percent 0.7 0.7 0.7 
CH4 Percent 47.6 47.6 47.6 
N2 Percent 13.3 13.3 13.3 

~ 
STACKAREA Square Inches 78.5 78.5 78.5 
STATIC PRESSURE lnchesWG. 7.00 6.80 7.00 
PITOT COEFFICIENT ...... 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 259.05 262.28 248.32 

~ 
WATER AT STO. SCF 4.4 5.1 4.3 
MOISTURE Percent 1.7 1.9 1.7 
MOLE FRACTION DRY GAS •••••• 0.98 0.98 0.98 

I 
MOLECULAR WT.DRY lb/lb Mole 28.46 28.46 28.46 
EXCESS AIR Percent -5357 -5357 -5357 
MOLECULAR WT. WET lb/lb Mote 28.29 28.26 28.28 
STACK GAS PRESSURE Inches HG. 29.91 29.80 29.81 

I STACK VELOCITY AFPM 2288 2312 2247 
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 1149 1154 1129 
VOLUMETRIC FLOWRATE, ACTUAL ACFM 1247 1260 1225 
ISOKINETIC RATIO Percent 96 97 94 

I CR+6PROBE ug 0.0340 0.0270 0.0150 
CR+6 IMPINGER 1 ug 0.1320 0.1250 0.1180 

I: CR+6 IMPINGER 2 ug 0.0620 0.1260 0.0820 
CR+6TOTAL ug 0.2280 0.2780 0.2150 
CR+6 CONCENTRATION ug/dscf 8.80E-04 1.06E-03 8.66E-04 
CR+6 EMISSION RATE ug/hr 60.68878 73.40553 58.66111 

I CHROMIUM PROBE ug 
CHROMIUM IMPINGER 1 ug 

I: CHROMIUM IMPINGER 2 ug 0.0000 0.0000 0.0000 
TOTAL CHROMIUM ug 0.15200 0.19600 0.18600 
CROMIUM CONCENTRATION ug/dscf 0.00059 0.00075 0.00075 
CROMIUM EMISSION RATE ug/hr 40.45918 51.75354 50.74868 

I NOTE: All reported analytical values are detection limit values with the exception of Run 3 Probe Rinse Total 
chromium. 

I Horizon Air M_,,urement Sarvicea, Inc. A,t,425 ... 
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I 
I 

PAH Emissions 

STD.TEMP.: 68 

I RUN RUN RUN 

RUN NUMBER •••••• 1 2 3 

I DATE OF RUN •••••• 03/19/97 03/20/97 03/21 /97 

CLOCK TIME: INITIAL •••••• 1017 943 920 

I CLOCK TIME: FINAL •••••• 1435 1318 1348 

I AVG. STACK TEMPERATURE Degrees F 1570 1587 1562 

AVG. SQUARE DELTA P Inches H20 0.1371 0.1439 0.1594 

I 
NOZZLE DIAMETER Inches 0.875 0.749 0.749 

BAROMETRIC PRESSURE Inches HG 29.40 29.30 29.30 

SAMPLING TIME Minutes 180 180 180 

I SAMPLE VOLUME Cubic Feet 163.922 132.422 142.491 

AVG. METER TEMP. Degrees F 97 97 86 
' 

I AVG. DELTA H Inches H20 1.85 1.83 2.05 

DGM CALIB. FACTOR [Y] •••••• 1.0068 1.0068 1.0068 
,, 

' WATER COLLECTED Milliliters 235 202 230 

- co 2 Percent 7.8 7.4 7.8 

02 Percent 12.2 12.6 12.2 

' 
co Percent 0.0 0.0 0.0 

N2 Percent 80.0 80.0 80.0 
I 
j STACK AREA Square Inches 6648.0 6648.0 6648.0 

I STA TIC PRESSURE Inches WG. -0.07 -0.08 -0.07 

PITOT COEFFICIENT •••••• 0.84 0.84 0.84 

I SAMPLE VOLUME DRY DSCF 154.41 124.24 136.68 

WATER AT STD. SCF 11.1 9.5 10.8 
~ 

MOISTURE Percent 6.7 7.1 7.4 

~ MOLE FRACTION DRY GAS ··••'!"• 0.93 0.93 0.93 

MOLECULAR WT.DRY lb/lb Mole 29.74 29.69 29.74 ' 

I EXCESS AIR Percent 137 148 137 

MOLECULAR WT. WET lb/lb Mole 28.95 28.86 28.87 

I 
STACK GAS PRESSURE Inches HG 29.39 29.29 29.29 

STACK VELOCITY AFPM 911 964 1061 
... • VOLUMETRIC FLOWRATE, DRY STD. DSCFM 10032 10437 11601 

l j VOLUMETRIC FLOWRATE, ACT. ACFM 42078 44498 48974 

J ISOKINETIC RATIO Percent 95 100 99 

Ii 
'" 

Horizon Air Measurement Services, Inc. Pah 
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CALCULATIONS FOR GRAIN LOADING AND EMISSION RATES 

RUN RUN RUN 

RUN NUMBER 1 2 3 

DATE OF RUN 03/19/97 03/20/97 03/21/97 

CLOCK TIME: INITIAL 1017 943 920 

CLOCK TIME: FINAL 1435 1318 1348 

PAH EMISSION RATES CONC. EMISSION CONC. EMISSION CONC. EMISSION 

WEIGHT 12 % CO2 RATE WEIGHT 12 % CO2 RATE WEIGHT 12 % CO2 RATE 

(ug) lug/deem) (lb/hr) lug) lug/deem) (lb/hr) lug) (ug/d•cm) llb/hr) 

NAPHTHALENE 2.400 0.8444 2.08E·06 2.400 1.1081 2.87E•06 2.400 0.9639 2.89E·06 

Z•METHYLNAPHTHALENE 1.100 0.3870 9.46E-08 1.100 0.6070 1.22E-06 1.100 0.4372 1.23E-06 

ACENAPHTHYLENE 0.070 0.0248 8.02E-07 0,070 0.0323 7.78E-07 0.070 0.0278 7.88E-07 

ACENAPHTHENE 0.080 0.0281 8.88E-07 0.080 0.0389 8,89E•07 0.080 0.0318 8.98E-07 
FLUORENE 0.330 0.1181 2.84E-08 0.330 0.1621 3.87E-08 0.330 0.1312 3.70E-08 
PHENANTHRENE 0.860 0.2990 7.31E-08 0.860 0.3917 9.46E-08 0.860 0.3378 9.64E-08 
ANTHRACENE 0.130 0.0467 1.12E-08 0.130 0.0699 1.44E-08 0.130 0.0617 1.48E,08 

FLUORANTHENE 0.190 0.0888 1.83E-08 0.260 0.1162 2.78E-08 0.160 0.0698 1.88E-08 
PYRENE 0.160 0.0628 1.29E-08 0.160 0.0891 1.87E-08 0.160 0.0698 1.88E-08 
BENZIA)ANTHRACENE 0.016 0.0063 1.29E-07 0.031 0.0143 3.441:-07 0.006 0.0020 6.81E-08 
CHRYSENE 0.017 0,0080 1.48E-07 0.040 0.0184 4.46E-07 0.016 0.0084 1.BOE-07 
BENZOIB)FLUORANTHENE 0.008 0.0019 4.73E-08 0.011 0,0061 1.22E-07 0.006 0.0020 6.81E-08 

BENZOIK)FLUORANTHENE 0.006 0.0018 4.30E-08 0.006 0.0023 6.68E-08 0.006 0.0020 6.81E-08 

BENZOIE)PYRENE 0.006 0.0018 4.30E-08 0.006 0.0023 6.68E-08 0.006 0.0020 6.81E•08 

BENZOIA)PYRENE 0.006 0,0018 4.30E-08 0.006 0.0023 6.68E-08 0.006 0.0020 6.81E-08 

PYRYL~E 0.006 0.0018 4.30E-08 0.006 0.0023 &.68E-08 0.006 0.0020 &.81E-OB 

BENZO(G,H,llPERYLENE 0.006 0.0018 4.30E-08 0.006 0.0023 6.68E-08 0.006 0.0020 6.81E-08 

DIBENZIA,H)ANTHRACENE 0.006 0.0018 4.30E-08 0.006 0.0023 6.&8E-08 0.006 0.0020 &.81E-08 

INDEN0(1,2,3-cd)PYRENE 0.006 0.0018 4.30E-08 0.006 0.0023 6.68E-08 0.006 0.0020 6.81E·08 

HEXACHLOROBENZENE 0.002 0.0007 1.72E-08 0.002 0.0009 2.22E-08 0.002 0.0008 2.26E-08 

Total PAH 1.8908 0.0000 2.6261 0.0001 2.1168 0.0001 

Total PAH w/o N■pthalene 1.0486 2.68E-06 1.4190 3.42E-06 1.1817 3.28E-06 

Total Carcinogenic PAH 0.0282 8.40E-07 0.0648 1.32E-08 0.0260 7.07E-07 

:> 
r) Horizon Air MeHur■ment Servioea, Inc. P■h 



I 
Feclllty: Simi Valley Landfill CARB Method 430 

I 
Source: Flare 
Job No,: W07-014 
Teat Date: 3/97 

I 
ALDEHVDES 

RUN RUN RUN 
"RUN NUMBER 1 2 3 

DATE OF RUN 3/19/97 3/20/97 4/23/93 
CLOCK TIME: INITIAL 906 846 843 

I CLOCK TIME: FINAL 1706 1646 1643 

AVG.STACKTEMPERATURE DegreesF NA NA NA 
AVG. SQUARE DELTA P Inches H20 NA NA NA 

I 
NOZZLE DIAMETER Inches NA NA NA 
BAROMETRIC PRESSURE IN. HG. 29.40 29.30 29.30 
SAMPLING TIME MIN. 480 480 480 

SAMPLE VOLUME Cubic Feet 10.276 9.140 9.773 
AVG. METER TEMP. DegreesF 95 92 60 

I AVG. OELTAH lnchnH20 0.00 0.00 0.00 
DGM CAUB. FACTOR M 1.0082 1.0082 1.0062 
WATER COLLECTED Milliliters NA NA NA 

_J CO2 Percent 7.8 7.<I 7.8 

I 
02 Percent 12.2 12.8 12.2 
co Percent 
N2 Percent 80.0 80.0 80.0 
STACK AREA Square lnchn 6648.0 8648.0 6648.0 
STATIC PRESSURE lnchesWG. NA NA NA 

I PITOT COEFFICIENT NA NA NA 
SAMPLE VOLUME ORY OSCF 9.88 8.63 9.<13 
WATER AT STD. SCF 0.0 0.0 0.0 

1 MOISTURE Percent NA 7.0 6.9 
MOLE FRACTION ORY GAS - 1.00 0.93 0.93 

·1 MOLECULAR WT.ORY lb/lb Mole 29.74 29.89 29.74 
EXCESS AIR Pereent 137 148 137 

l MOLECULAR WT. WET lb/lb Mole 29.74 28.87 28.93 
STACK GAS PRESSURE Inches HG. 29.40 29.30 29.30 

I 
STACK VELOCITY AFPM 911 964 1061 
VOLUMETRIC FLOWRATE, ORY STD. DSCFM 10032 10437 11601 
VOLUMETRIC FLOWRATE, ACTUAL ACFM 42078 44498 48974 

STD.TEMP.: 88 
CALCULATIONS FOR EMISSION RATES: 

I FORMALDEHYDE 
AVERAGE BLANK CONC. ug/ml 0.0310 0.1040 0.0300 

·' SAMPLE CONC. ug/ml 0.0418 2.6251 5.9396 

I 
BLANK-CORRECTED SAMPLE CONC. ug/ml 0.0108 2.521 5.910 
SAMPLE VOLUME ml 42.8 43.9 43.4 
TOTAL WEIGHT ug/sample 0.48 110.88 256.48 
CONCENTRATION ug/dscf 0.04774 12.82447 27.18989 
CONCENTRATION ppb 1.4 375.7 796.5 

I EMISSION RATE mg/hr 28.7 8030.9 18925.8 
EMISSION RATE lb/hr 0.0001 0.0177 0.0417 

ACETALOEHVDE 

' 
AVERAGE BLANKCONC. ug/ml 0- 0- 0.0030 
SAMPLE CONC. ug/ml 0.0080 0.0050 0.0726 
BLANK-CORRECTED SAMPLE CONC. ug/ml 0.0080 0.005 0.070 
SAMPLE VOLUME ml 10.0 10.0 43.4 
TOTAL SAMPLE WEIGHT ug/sample 0.08 0.05 3.02 

I CONCENTRATION ug/dscf 0.00826 0.00579 0.32023 
CONCENTRATION ppb 0.2 0.1 6.4 
EMISSION RATE mg/hr 5.0 3.6 222.9 

.+ EMISSION RATE lb/hr 0.000011 0.000008 0.00049 

I ACROLEIN 
AVERAGE BLANK CONC. ug/ml 0- o· o· 
SAMPLE CONC. ug/ml 0.0080 0.0080 0.0080 
BLANK-CORRECTED SAMPLE CONC. ug/ml 0.0080 0.008 0.006 

I 
SAMPLE VOLUME ml 10.0 10.0 10.0 
TOTAL SAMPLE WEIGHT ug/sample 0.080 0.080 0.080 
CONCENTRATION ug/dscf 0.00826 0.00927 0.00848 

.. j CONCENTRATION ppb 0.13 0.15 0.13 
EMISSION RATE mg/hr 5.0 5.8 5.9 

I EMISSION RATE lb/hr 0.000011 0.000013 0.000013 

• Blank vmun were wed to calculate eminion rate aince the sample concentration w• lea than five times the field blank concentration. 

I Horiron Air Meeeurement Service■ • Inc. ARB430bc 
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I MUL Tl-METALS ' 

I 
PLANT: STD. TEMP 68 

RUN NUMBER - 1 2 3 

~ DATE OF RUN - 03/19/97 03/20/97 03/21/97 
CLOCK TIME: INITIAL - 1521 · 1419 1417 
CLOCK TIME: FINAL - 1651 1555 1547 

I AVG. STACK TEMPERATURE Degrees F 104 104 101 

~ 
AVG. SQUARE DELTA P Inches H20 0.6433 0.6480 0.6602 
NOZZLE DIAMETER Inches 0.310 0.310 0.310 
BAROMETRIC PRESSURE Inches HG 29.40 29.30 29.30 

I 
SAMPLING TIME Minutes 96 96 96 
SAMPLE VOLUME Cubic Feet 110.395 112.675 115.650 

J AVG. METER TEMP. Degrees F 105 109 98 

~ 
AVG. DELTAH Inches H20 3.63 3.71 3.96 
DGM CALIB. FACTOR M - 0.9924 0.9924 0.9924 
WATER COLLECTED Milliliters 99 73 79 

I 
CO2 Percent 38.4 38.4 38.4 
02 Percent 0.7 0.7 0.7 

.! co Percent 0.0 0.0 0.0 

~ 
CH4 Percent 47.6 47.6 47.6 
N2 Percent 13.3 13.3 13.3 
STACK AREA Square Inches 78.5 78.5 78.5 

I 
STATIC PRESSURE Inches WG. 7.00 7.00 6.80 
PITOT COEFFICIENT - 0.84 0.84 0.84 

J SAMPLE VOLUME DRY DSCF 101.52 102.52 107.41 

I 
WATER AT STD. SCF 4.7 3.4 3.7 
MOISTURE Percent 4.4 3.2 3.4 
MOLE FRACTION DRY GAS - 0.96 0.97 0.97 
MOLECULAR WT.DRY lb/lb Mole 20.84 20.84 20.84 

I EXCESS AIR Percent 

. . J. MOLECULAR WT. WET lb/lb Mole 20.72 20.75 20.75 

' 
STACK GAS PRESSURE Inches HG 29.91 29.81 29.80 
STACK VELOCITY AFPM 2644 2666 2710 
VOLUMETRIC FLOWRA TE, DRY STD. DSCFM 1290 1312 1338 
VOLUMETRIC FLOWRA TE, ACTUAL ACFM 1441 1453 1477 

' 
ISOKINETIC RA TIO Percent 86 85 87 

--
I 
I 
. ··JI 

I M436tbl 
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CALCULATIONS FOR EMISSION RATES 

RUN NUMBER 
DATE OF RUN 
CLOCK TIME: INITIAL 
CLOCK TIME: FINAL 

METALS EMISSION RATES 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MANGANESE 
MERCURY 
NICKEL 
PHOSPHORUS 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

TOTAL 
" < • -Denotes the use of reportable limit values. 

...... ...... ...... ...... 

< 
< 

< 

< 
< 
< 
< 

< 
< 

---- , ___ ·--- _., __ ---.. 
RUN RUN 

1 2 
03/19/97 03/20/97 

1521 1419 
1651 1555 

EMISSION 
WEIGHT CONC. RATE WEIGHT 

(ug) (mg/dscf) (lb/hr) (ug) 

1.8 1.ne-os 3.03E-06 2.4 
0.7 7.09E-06 1.21E-06 1.1 
4.0 3.94E-05 6.72E-06 < 4.0 
0.2 1.97E-06 3.36E-07 < 0.2 
0.3 2.46E-06 4.20E-07 0.3 
1.1 1.08E-05 1.BSE-06 1.2 
10.0 9.BSE-05 1.68E-05 < 10.0 
1.8 1.77E-05 3.03E-06 1.2 
2.0 1.97E-05 · 3.36E-06 < 2.0 
0.1 9.BSE-07 1.68E-07 < 0.1 
8.0 7.BBE-05 1.34E-05 < 8.0 
28.0 2.76E-04 4.71E-05 < 28.0 
2.0 1.97E-05 3.36E-06 2.3 
4.0 3.94E-05 6.72E-06 < 4.0 
0.6 5.91E-06 1.01E-06 < 0.6 
11.9 1.17E-04 2.00E-05 < 6.0 

1.29E-04 

- - - - - - -
RUN 

3 
03/21/97 

1417 
1547 

EMISSION EMISSION 
CONC. RATE WEIGHT CONC. RATE 

(mg/dscf) (lb/hr) (ug) (mg/dscf) (lb/hr) 

2.34E-05 4.06E-06 1.4 1.30E-05 2.31E-06 
1.03E-05 1.79E-06 1.0 9.12E-06 1.62E-06 
3.90E-05 6.nE-06 < 4.0 3.72E-05 6.59E-06 
1.95E-06 3.39E-07 < 0.2 1.86E-06 3.30E-07' 
2.44E-06 4.23E-07 < 0.2 1.86E-06 3.30E-07 
1.17E-05 2.03E-06 1.4 1.30E-05 2.31E-06 
9.75E-05 1.69E-05 < 10.0 9.31E-05 1.65E-05 
1.17E-05 2.03E-06 < 1.0 9.31E-06 1.65E-06 
1.95E-05 3.39E-06 12.5 1.16E-04 2.06E-05 
9.75E-07 1.69E-07 < 0.1 9.31E-07 1.65E-07 
7.80E-05 1.35E-05 < 8.0 7.45E-05 1.32E-OS 
2.73E-04 4.74E-05 < 28.0 2.61E-04 4.61E-05 
2.22E-05 3.86E-06 2.4 2.23E-05 3.96E-06 
3.00E-05 6.nE-06 < 4.0 3.72E-05 6.59E-06 
5.85E-06 1.02E-06 < 0.6 5.59E-06 9.89E-07 
5.85E-05 1.02E-05 11.0 1.02E-04 1.81E-05 

1.21E-04 1.41E-04 

M435tbl 
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APPENDIX C - Laboratory Results 

Horizon Air Measurement Services, Inc. 
W07-014-FR 



I 
I 
l 

I 
I 
l 

' ' ' I 
}. 

' ' I ., 

I 
.. J 

I 
i 

I .. 

I 
~ 

' I 
I 

// -..<\ 
,:/ , .-....-,._ . ;. IA.ff. Jij_ffi /AJA Inc. ~ ~/ :_ ; __ ~ · .. \ 

_,.I <-~, >'. 
/ i"-\ . ...__.. .'/'\. 23917 Craftsman Rd. , Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Samples 

Report Date: March 19, 1997 
Client: Horizon / Simi Valley Landfill 

P.O. No.: Verbal 
Client Project No.: W07-014 
Source Location : Simi Valley, CA 

Source ID: None Given 

Date Received: March 18, 1997 
Date Analyzed: March 18, 1997 

environmental consultants 
laboratory services 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electroy/ic conductivity detector 
operated in the oxidative sulfur mode. All other components were measured by GC/ Mass Spec. 

AtmAA Lab No.: 90787-31 90787-32 90787-33 
Sample I.D.: W714-TRS-l-1 W714-TRS-l-2 W714-TRS-I-3 

Components (Concentration in ppmv) 

~ ydrogen sulfide 12.3 12.3 12.2 
.-...Carbonyl sulfide 0.17 0.16 0.14 
~ ethyl mercaptan 0.67 1.07 1.16 
"'-Ethyl mercaptan <0.045 0.053 0.058 
""""' Dimethyl sulfide 5.82 6.16 6.08 
~ Carbon disulfide 0.12 0.12 0.12 
"""'--l.sopropyl mercaptan 0.069 0.12 0.13 
::::_. n-propyl mercaptan 0.13 0.13 0.13 
,::::::i::,imethyl disulfide 0.11 0.096 0.12 

TRS 19.6 20.4 20.4 

iso-propyl and n-propyl-mercaptans are calculated based on ethyl mercaptan standard. 
TRS - total reduced sulfur 

~ "'2 ' ,. ~ 
~

.'~ ..,. __ 

Michael L. Porte 
Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Client Project No. : W07-014 
Date Received: March 18, 1997 
Date Analyzed: March 18, 1997 

Sample Repeat Analysis Mean % Diff. 
ID Run #1 Run #2 Cone. From Mean 

Components (Concentration in ppmv) 

Hydrogen sulfide W714-TRS-I-1 12.9 11 .7 12.3 4.9 
W714-TRS-l-2 12.0 12.6 12.3 2.4 
W714-TRS-I-3 12.4 12. 1 12.2 1.2 

Carbonyl sulfide W71 4-TRS-I-3 0.13 0.15 . 0.14 7. 1 

Methyl mercaptan W714-TRS-l-3 1.04 1.28 1.16 10 

Ethyl mercaptan W714-TRS-I-3 0.048 0.069 0.058 18 

Dimethyl sulfide W714-TRS-I-3 6.11 6.06 6.08 0.41 

Carbon disulfide W714-TRS-I-3 0.12 0.12 0.12 0.0 

iso-propyl mercaptan W714-TRS-l-3 o.11 0.15 0.13 15 

n-propyl mercaptan W714-TRS-I-3 0.13 0.13 0.13 0.0 

Dimethyl disulfide W714-TRS-I-3 0.11 0.12 0.12 4.3 

Three Tedlar bag samples, laboratory numbers 90777-(31-33), were analyzed for 
hydrogen sulfide and reduced sulfur compounds. Agreement between repeat analyses 
is a measure of precision and is shown above in the column "% Difference from Mean". 
Repeat analyses are an important part of AtmAA 's quality assurance program. The 
average % Difference from Mean for 11 repeat measurements from the three Tedlar bag 
samples is 5.8%. 

page 2 of 2 
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Client/Project Name Project location /-; St /JI,. Jltt lie,,, /4ut#II §;;"; ~~/ ANALYSES 

Project No. ~ Field Logbook No. ✓ / ·, 
ldt>1-0J'1 

Samp7f fl"":tJ Chain of Custody Tape No. 
~ 

'J/, ~1?/J ;i V -
Lab Sample Type of Sample No./ cl Identification Date Time Number Sample 

W7JJI - Jfl8 --t:?-1 !,J'/f/91- c:?/J 7"'1-1- ?{ t«k ~ --1&W . V 
, J - ::>2. v w11'1,_.m,, -; r;-L.. II 

~1,v-.zs-J ':?-:j' ,f ?~ I" V 

,,, 
i J I II .// 

Relinqu;shed by:i';;-u;;; ( Date Time Rece;ved by~ 
3tJ.,j,~ / 7'y() c:=-z -- --/_/7/ 4""/';; --

Relinquished bf (~ignature) J Date Time Received by: (Signature) 

Relinquished by: (Signature) Date Time Received for laboratory: (Signature) 

Sample Disposal Method: Disposed of by: (Signature) 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

I 

REMARKS 

/t1,J/ 
2.. -
3 

Date Time 

~llllk1 / '7~() 
Date Time 

Date Time 

Date Time 

N<! 38 38 
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23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

SCAQMD Rule 1150.1 Components Analysis in Flare Inlet SUMMA Canister Samples 

Report Date: March 26, 1997 
Client: Horizon / Simi Valley Landfill 

Project Location: Simi Valley, CA 
Client Project No.: W07-014 

Date Received: March 18, 1997 
Date Analyzed: March 19 & 20, 1997 

AtmAA Lab No.: 90777-34 90777-35 90777-36 
Sample 1.0.: Run #1 Run #2 Run #3 

S2 I S7 I S6 
Components (Concentration in %,v) 
Oxygen 0.56 0.48 0.87 
Methane 47.3 48.4 47.0 
Carbon dioxide 38.5 39.0 37.8 

(Concentration in ppmv) 
TGNMO 5650 5240 5010 

(Concentration in ppbv) 
~ cetonitrile 402 440 388 
-Benzene 1060 1070 917 
----Senzylchloride <20 <20 <20. 
-Chlorobenzene 138 160 128 

"'-'oichlorobenzenes * 1400 2060 1520 
,:::::::i , 1-dichloroethane 2030 1950 1830 
~ ,2-dichloroethane 122 119 107 
~, 1-dichloroethylene 165 161 151 
--Oichloromethane 8520 8440 8060 
~ erchloroethene 1950 2110 1810 
-.....Carbon tetrachloride <6 <6 <6 
~oluene 25700 27200 23300 
:::-t, 1, 1-trichloroethane 180 183 168 

~ richloroethene 1040 1070 943 
~Chloroform 114 113 104 
~inyl chloride 1400 1340 1280 1::: + p-xylenes 11200 12700 10300 

-xylene 2840,:;C' 3180 ,1 \ ',' 2600 /'
0

;., 

~ crylonitrile <4 <4 <4 
,<:Ethylene dibromide <7 <7 <7 

-~J ,4-dioxane <17 <17 <17 

The reported oxygen concentration includes any argon present in the sample, calibration 
is based on a standard atmosphere containinfJ 20.95% oxygen and 0.93% argon. 
TGNMO is total gaseous non-methane organ,cs measured and reported as ppm methane. 
* total amount containing meta, para, and ortho isomers 

~ 
Laboratory Director 

page 1 of 4 
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23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

SCAQMD Rule 11 50. 1 Components Analysis in Flare Outlet and Blank SUMMA Canister Samples 

Report Date: March 21, 1997 
Client: Horizon/ Simi Valley Landfill 

Project Location: Simi Valley, CA 
Client Project No.: W07-014 

Date Received: March 18, 1997 
Date Analyzed: March 19 & 20, 1997 

AtmAA Lab No.: 90777-37 90777-38 90777-39 90777-40 
Sample I.D.: Run #1 Run #2 Run #3 Blank 

S12 S4 j S8 . S10 
Components (Concentration in %,v) 

Oxygen 15.3 15.0 15.0 

(Concentration in ppmv) 
Methane <1 <1 1.35 <1 
TGNMO 18.2 8.14 4.27 <1 

(Concentration in ppbv) 
Acetonitrile 88.9 48.1 26.2 <1 
Benzene 5.04 1.17 0.66 <0.1 
Benzylchloride <2 <2 <2 <0.8 
Chlorobenzene 3.52 0.98 <0.5 <0.1 
Dichlorobenzenes * 3.74 <2 <2 <,., 

·-1, 1-dichloroethane 2.02 0.50 0.43 <0.4 
1,2-dichloroethane 6.24 2.29 1.36 <0.2 

-1, 1-dichloroethylene <0.4 <0.4 <0.4 <0.1 
Dichloromethane 2.31 1 .10 0.83 0.15 
Perchloroethene 42.7 15.8 8.00 <0.1 
Carbon tetrachloride <0.1 <0.1 <0.1 <0.06 
Toluene 541 171 77.1 <0.4 

- 1 , 1, 1-trichloroethane 0.23 <0.1 <0.1 <0.1 
Trichloroethane 3.94 1.35 0.73 <0.1 
Chloroform <0.1 <0.1 <0.1 <0.08 
Vinyl chloride <0.5 <0.5 <0.5 <0.1 
m + p-xylenes 206 70.4 29.1 <0.2 
o-xylene 67.8 27.2 10.1 <0.1 
Acrylonitrile 18.5 6.43 <2 <2 
Ethylene dibromide <0.3 <0.3 <0.3 <0.1 
1 ,4-dioxane <0.5 <0.5 <0,5 <0.1 

TGNMO is total gaseous non-methane organics measured and reported as ppm methane. 
* total amount containing meta, para, and ortho isomers 
The reported oxygen concentration includes any argon present in the sample, calibration 
is based on a standard atmosphere containing 20.95% o~. 

Laboratory Director 

page 2 of 4 
0 7 0 



I 
I 
I QUALITY ASSURANCE SUMMARY 

(Repeat Analysis) 

I Client Project No.: W07-014 
Date Received: March 18, 1997 
Date Analyzed: March 19 & 20, 1997 

I Sample Repeat Analysis Mean % Diff. 
ID Run #1 Run #2 Cone. From Mean 

I 
Components (Concentration in %,v) 

Oxygen S2 0.59 0.53 0.56 5.4 
S8 15.1 14.9 15.0 0.67 

I Methane S7 48.4 48.5 48.4 0.10 

I Carbon dioxide S7 39.1 38.9 39.0 0.26 

(Concentration in ppmv) 

!I Methane S12 <1 <1 
I 

I 
TGNMO S2 5240 6060 5650 7.2 

S12 17.0 19.3 18.2 6.3 
; , (Concentration in ppbv) 

Acetonitrile S2 402 403 402 0.12 
S12 89.7 88.1 88.9 0.90 

I Benzene S2 1100 1020 1060 3.8 
l S12 6.47 3.62 5.04 28 

I Benzylchloride S2 <20 <20 
l . 

- Chlorobenzene S2 139 136 138 1.1 

Dichlorobenzenes S2 1410 1380 1400 1 .1 
I 

- 1 , 1-dichloroethane S2 2130 1930 2030 4.9 
S12 2.05 1.98 2.02 1.7 

~ 

I 1,2-dichloroethane S2 127 117 122 4.1 
S12 6.27 6.20 6.24 0.56 

• 

' 
1, 1-dichloroethylene S2 170 160 165 3.0 

Dichloromethane S2 8640 . 8410 8520 1.3 

I S12 2.09 2.53 2.31 9.5 ,, 
/c_.._ 

! //'\ 

I 
//,..-~ ',\ 

// I. ; . ·.\ . 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

(continued) 

Sample Repeat Analysis Mean % Diff. 
ID Run #1 Run #2 Cone. From Mean 

Components (Concentration in ppbv) 

Perchloroethene S2 2000 1900 1950 2.6 
S12 42.1 43.3 42.7 1.4 

Carbon tetrachloride S2 <6 <6 
S12 <0.1 <0.1 

Toluene S2 26600 24800 25700 3.5 
S12 536 546 541 0.92 

1, 1, 1-trichloroethane S2 182 177 180 1.4 
S12 0.26 0.20 0.23 13 

Trichloroethene S2 1060 1010 1040 2.4 
S12 3.95 3.93 3.94 0.25 

Chloroform S2 114 114 114 0.0 
S12 <0.1 <0.1 

Vinyl chloride S2 1450 1350 1400 3.6 
S12 <0.5 <0.5 

m + p-xylenes S2 11700 10700 11200 4.5 
S12 207 204 206 0.73 

o-xylene S2 2910 2770 2840 2.5 
S12 69.3 66.2 67.8 2.3 

Acrylonitrile S2 <4 <4 
S12 18.3 18.7 18.5 1. 1 

Ethylene dibromide S2 <7 <7 

1,4-dioxane S2 <17 <17 

A set of seven SUMMA canister samples, laboratory numbers 90777-(34-40), was analyzed 
for SCA QMD Rule 1150. 1 components, permanent gases, and total gaseous non-methane 
organics (TGNM0). Agreement between repeat analyses is a measure of precision and 
is shown above in the column "% Difference from Mean". Repeat analyses are an important 
part of AtmAA 's quality assurance program. The average % Difference from Mean for 34 
repeat measurements from the sample set of seven SUMMA canister samples is 3.5%. 

I page 4 of 4 ,., ' 
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Client/Project Name 

5:61/ 
Project Location 

Project No. 

/UtJ1 -tJ/1' 
Sampl~·- -~· Chain of Custody Tape No. 

Time 

S11,. 

36 
31 

~<o 

Time 

·1-11110 --
Relin Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signature) 

Sample Disposal Method: Disposed of by: (Signature) 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 
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REMARKS 

Date Time 

Date Time 

Date Time 
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23917 Craftsman Rd., Calabasas, CA91302 • (818) 223-3277 • FAX (818) 223-8250 

environmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Analysis for 1,3-butadiene in Tedlar Bag Samples 

Report Date: March 26, 1997 
Client: Horizon I Simi Valley Landfill 

P.O. No.: Verbal 
Client Project No.: W07-014 
Source Location: Simi Valley, CA 

Source ID: Landfill 

Date Received: March 18, 1997 
Date Analyzed: March 18, 1997 

ANALYSIS DESCRIPTION 

1,3-butadiene was measured by flame ionization detection/gas 
chromatography (FIDIGC). 

AtmAA Lab No.: 90777-27 90777-28 90777-29 90777-30 
Sample I.D.: W714-138- W714-13B- W714-13B- W714-138-

O-1 0-2 0-3 j FB j 

Component (Concentration in ppbv) 

1,3-butadiene <0.25 <0.25 <0.25 <0.25 

Kochy Fung, PhD. 
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CHent/P,o(j;;m~,tt/ h,d4#' Project location 

U1i,4 I I ~', 
1~1 ANALYSES 

Project No. ,a_ Field Logbook No. ./ // /AJIJ9---tJ 1'11-/ Samplil/L"U- - Chain of Custody Tape No. L-' ~~ 

sa..Vie. No./ lab Sample Type of fa Identification Date Time Number Sample REMARKS 

W1-t'f- f3B -0-1 ~ i99tf't!)77·7-27 ~d!M. /;-Pt ~~ t- lfv-v ,,.,,, 
, I ~ 

--ul 
, 

0 1~11'{ - l~t!> --o-z v 2.. 

!1 -2.ff 
-

~t{t-~8 --o..- 3 V 3 
w111.f -1'38 ~ FB '+' _,,.3c v" -fiet✓J&,K . 

' 

I I 
Relinquished by:,,qjbrlsturP.U-,. Date Time Received by: (~·12e) /1/"' Date Time 

~~" ,It~-, ' ~ -z_.. /_ u:.~ 'MRh lf/10 /'/:/RI -- -- / _/ // - - - -· 
Relinquished tf,'i (Signature) U Date Time Received lfy: (Signature) Date' Time 

Relinquished by: (Signature) Date Time Received for laboratory: (Signature} Date Tim e 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 

0 
Newbury Park, CA 91320 

38 39 
I 
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DATA SHE~T FOR PARTICULATE MATTER ANALYSES 

lent: /'(1S..7E /JAAJAGEMEH, 
·ob Number: f/fJ7 014 

I 

~f~~:~,t~+,·::;:~~~~;: ; 
~-.•)i.1g:::.·::::::=;:::::::f:::•·•:;t:::::•··f·:·;·•;·;:;:::;:::;·::;::::::;:::::::::·::;';:;:;··::··:::::--:\:::.::·::::;::::2::::::.·::.:::::::·:::::::::;·:::::::::::::;::·:: .. : 

;::.:i1:::11:r1:i:ii::::I1l1::.:::::t·1::::::-:· -

ef. s:,. flz/J J 75i 1sect 
I /)f-1 NA 656 
■ MCI /2.S /38P:i 

• cf-I 7S/ 636 
~I /ht)-l 824 1582 

PF-Z. HA 6GI . 
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23917 Craftsman Rd. , Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

envlronmental consultants 
laboratory services 

LABORATORY ANALYSIS REPORT 

Methane, Total Gaseous Non- Methane Organics (TGNMO),. 
and Oxygen Analysis in SUMMA Canister Samples 

Report Date: May 1, 1997 
Client: Horizon / WMNA / Simi Valley Landfill 

P.O. No.: Verbal 
Client Project No.: W07-014 
Source Location : Simi Valley, CA 

Date Received: April 29, 1997 
Date Analyzed: April 29 & 30, 1997 

ANALYSIS DESCRIPTION 

Total gaseous non-methane organics and low level methane were measured by flame 
ionization detection/total combustion analysis (FIDITCA). Oxygen and high /eve/ methane 
were measured by thermal conductivity detection/gas chromatography (TCD/GC). 

AtmAA Sample 
Lab No. I I ID I I Methane I TGNMO Oxygen 

(ppmv) (ppmv) (%,v) 

91197-7 SUMMA#6 473000 5400 
91197-8 SUMMA#9 470000 4990 
91197-9 SUMMA#7 466000 4800 
91197-10 SUMMA#3 <1 9.44 14.1 
91197-11 SUMMA#4 <1 <1 14.2 
91197-12 SUMMA#S <1 <1 13.6 

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

-~~ 
Laboratory Director 

Page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Cli';?nt Project No.: W07-014 
Date Received: April 29, 1997 
Date Analyzed: April 29 & 30, 1997 

Sample Re eat Mean %Diff. 
ID Run#1 Run#2 Cone. From Mean 

Components (Concentration in ppmv) 

Methane SUMMA'#6 473000 473000 473000 0.0 
SUMMA#7 465000 466000 466000 0.11 

TGNMO SUMMA#7 5240 4370 4800 9.0 
SUMMA#3 9.56 9.31 9.44 1.3 

Oxygen SUMMA#5 13.5 13.8 13.6 1.1 

A set of 6 SUMMA canister samples, laboratory numbers 91197-(7-12), was analyzed for methane, 
total gaseous non-methane organics (TGNMO), and oxygen. Agreement between repeat analysis 
is a measure of precision and Is shown above in the column •% Difference from Mean". 
Repeat analyses are an important part of AtmAA 's quality assurance program. The average 
% Difference from Mean for 5 repeat measurements from the sample set of 6 SUMMA canister 
samples is 2.3%. 

Page 2 of 2 
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Atmospheric Analysis & Consulting, Inc. 

CLIENT: 
PROJECT NO.: 
PROJECT DATE: 
RECEIVING DATE: 

· ANALYSIS DATE: 
REPORT DATE: 

HORIZON 
300-01-479 / W07-07 4 
March 19.:21 , 1997 
March 25, 1997 
March 25, 1997 
April 1 , 1997 

LABORATORY ANALYSIS REPORT 

Sample 
CLIENT ID: Vol, ml 

HCL-1 515.0 
HCL-2 390.0 
HCL-3 510.0 
HCL-3-R 510.0 
HCL-FB 100.0 

R: Replicate Analysis 

HF HCL 
ug/sample ug/sample 

2200.88 7861.89 
3530.42 4652.68 
3951.04 4917.75 
4031.56 5069.79 

26.32 41.74 

14572 Telephone Road • Suite 920 • Ventura, California 93003 (805) 650-1642 
... • FAX (805) 650-1644 
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996 Lawrence Drive, Suite 108 
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PYRAMID Laboratories, Inc. 

LABO RA TORY REPORT 

Released From: 

PYRAMID Laboratories, Inc. 
3505 Cadillac Avenue, Bldg. C 

Costa Mesa, CA 92626 

Submitted To: 

Horizon Air Measurement Services, Inc. 
996 Lawrence Drive, Suite I 08 

Newbury Park, CA 91320 

Client Ref.: WO7-014 

On: 

March 19, 1997 

Reviewed and Approved By: 

fVUo&M.M::L 
Marleah M. Martin Date 
Quality Assurance Manager 

Me~~?) Date 
Laboratory Director 

Job No.: 
Revision: 
Report Date: 
Page: 
Replaces: 

7069 
00 

03/19/97 
1 of 4 

00 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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PYRAMID Laboratories, Inc. 

Job No.: 
Revision: 
Report Date: 
Page: 
Replaces: 

7069 
00 

03/19/97 
2 of 4 

00 

ANALYTICAL RES UL TS 

Date Sampled: 03-11-97 Date Received: 03-12-97 

Date Analyzed: 03-17-97 Anal. Batch I.D.: LCR020 

Parameter: CARB 425 Detection Limit: 0.005 ppb 

Lab Client Dilution 
Sample No. Sample No. Matrix Factor Final Results 

7069-01 Cr c,+ -PR-PT A. Probe ''A'' Aqueous 1 ND 

7069-02 Cr ti+ -PR-PTB, Probe "B" Aqueous 1 ND 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 



PYRAMID Laboratories, Inc. 

,Job No. : 
Revision: 
Report Date: 
Page: 
Replaces: 

7069 
00 

03/19/97 
3 of 4 

00 

QUALITY CONTROL RESULTS 

Date Analyzed: 

Parameter: 

Lab 
Sample No. 

LCS 

MB 
(PPh) 

ND 

03-17-97 

CARB 425 

Amount 
Spiked (ppm) 

5 

Anal. Batch I.D.: LCR020 

Detection Limit: 0.005 ppb 

LCS LCSD 
% Recovery %, Recoverv RPD 

94.4 94.l 0.3 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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PYRAMID Laboratories, Inc. 

ND: Not Detected 

N/A: Not Applicable 

D.F.: Dilution Factor 

MS: Matrix Spike 

MSD: Matrix Spike Dup 

RPD: Relative Percent Difference 

MDL: Method Detection Limit 

LEGEND KEY 

MB: 

DUP: 

Ml: 

LCS: 

LCSD: 

NCR: 

PQL: 

ADDITIONAL 
REPORT NOTES 

Job No.: 
Revision: 
Report Date: 
Page: 
Replaces: 

Method Blank 

Duplicate 

Matrix Interference 

7069 
00 

03/19/97 
4 of 4 

00 

Laboratory Control Sample 

Laboratory Control Sample D up 

Nonconformance Report 

Practical Quantitation Limit 

This report mav not he reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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PYRAMID Laboratories, Inc. 

LABORATORY REPORT 

Released From: 

PYRAMID Laboratories, Inc. 
3505 Cadillac Avenue, Bldg. C 

Costa Mesa, CA 92626 

Submitted To: 

Horizon Air Measurement Services, Inc. 
996 Lawrence Drive, Suite 108 

Newbury Park, CA 91320 
Attn: Rich Vacherot 

Client Project No.: W07-074 

On: 

April 4, 1997 

Reviewed and Approved By: 

(hf,j) {h]n;i;__ 
Marleah M. Martin Date 
Quality Assurance Manager 

~fS?½ 
Medhat Gorgy Date 
Laboratory Director 

Job No.: 
Revision: 
Report Date: 
Page: 
Replaces: 

7082 
00 

04/04/97 
1 of6 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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Job No.: 7082 
Revision: 00 
Report Date: 04/04/97 
Page: 2 of6 

PYRAMID Laboratories, Inc. Replaces: 

ANALYTICAL RESULTS 

Date Sampled: 03-19/20/21-97 Date Received: 03-25-97 

Date Analyzed: 03-28-97 Anal. Batch I.D.: LCR021 

Parameter: CR(VI)/CARB 425 Detection Limit: 0.005 µg/L 

Lab Client Dilution Final Results Sample Vol. 
Sample No. Sample No. Matrix Factor (uQ'/sample) (mL) 

7082-01 Cr-PR-2 Aqueous 1 0.027 140 

7082-02 Cr-11-2 Aqueous 1 0.125 200 

7082-03 Cr-12-2 Aqueous 1 0.126 195 

7082-04 Cr-PR-3 Aqueous 1 0.015 113 

7082-05 Cr-11-3 Aqueous 1 0.118 236 

7082-06 Cr-12-3 Aqueous 1 0.082 175 

7082-07/08 Cr-FIL-BLK/Cr-SB Aqueous 1 0.022 100 

7082-09 Cr-PR-BT Aqueous 1 0.017 155 

7082-10 Cr-11-BT Aqueous 1 0.020 165 

7082-11 Cr-12-BT Aqueous 1 0.025 135 

7082-12 Cr-PR-1 Aqueous 1 0.034 195 

7082-13 Cr-11-1 Aqueous 1 0.132 · . 215 

6923-14 Cr-12-1 Aqueous 1 0.062 165 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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Job No.: 
Revision: 
Report Date: 
Page: 

PYRAMID Laboratories, Inc. Replaces: 

7082 
00 

04/04/97 
3 of6 

QUALITY CONTROL RESULTS 

Date Analyzed: 

Parameter: 

Lab 
Sample No. 

7082-13 

Lab 
Sample No. 

LCS 

MB 
/L 

ND 

03-28-97 

CR(Vl)/CARB 425 

Amount 
Spiked (ppb) 

5 

Amount 
Spiked (ppb) 

5 

Anal. Batch I.D.: LCR021 

Detection Limit: 0.005 µg/L 

MS Result MSD Result 
% Recovery % Recovery RPD 

92.8 93.7 1.0 

LCS 
% Recovery 

94.9 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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Job No.: 
Revision: 
Report Date: 
Page: 

PYRAMID Laboratories, Inc. Replaces: 

7082 
00 

04/04/97 
4of6 

ANALYTICAL RESULTS 

Date Sampled: 03-19/20/21-97 Date Received: 03-25-97 

Date Analyzed: 03-31-97 Anal. Batch I.D.: NIA 

Parameter: TOTAL CR/CARB 425 Reportable Limit: 1.5 

Lab Client Dilution Final Results Sample Vol. 
Sample No. Sample No. Matrix Factor (µ~/sample) (mL) 

7082-01 Cr-PR-2 Aqueous 1 ND 140 

7082-02 Cr-Il-2 Aqueous 1 ND 200 

7082-03 Cr-12-2 Aqueous 1 ND 195 

7082-04 Cr-PR-3 Aqueous 1 ND 113 

7082-05 Cr-Il-3 Aqueous 1 ND 236 

7082-06 Cr-12-3 Aqueous 1 ND 175 

7082-07/08 Cr-FIL-BLK/Cr-SB Aqueous 1 ND 100 

7082-09 Cr-PR-BT Aqueous 1 ND 155 

7082-10 Cr-11-BT Aqueous 1 ND 165 

7082-11 Cr-12-BT Aqueous 1 ND 135 

7082-12 Cr-PR-1 Aqueous 1 ND 195 

7082-13 Cr-11-1 Aqueous 1 ND 215 

6923-14 Cr-12-1 Aqueous 1 ND 165 

This report may not be reproduced, except in full, without the permission of PYRAMI D Laboratories, Inc. 
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Job No.: 
Revision: 
Report Date: 
Page: 

PYRAMID Laboratories, Inc. Replaces: 

QUALITY CONTROL RESULTS 

Date Analyzed: 03-31-97 Anal. Batch I.D.: 

Parameter: TOTAL CR/CARB 425 Reportable Limit: 

Lab MS Result MSD Result 
Sample No. % Recovery % Recovery RPD 

7082-01 93 94 2 

MB 

ND 

7082 
o.o 

04/04/97 
S of6 

NIA 

1.5 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
nQ? 



PYRAMID Laboratories, Inc. 

ND: Not Detected 

NIA: Not Applicable 

D.F.: Dilution Factor 

MS: Matrix Spike 

MSD: Matrix Spike Dup 

RPD: Relative Percent Difference 

MDL: Method Detection Limit 

LEGEND KEY 

MB: 

DUP: 

MI: 

LCS: 

LCSD: 

NCR: 

PQL: 

ADDITIONAL 
REPORT NOTES 

Job No.: 
Revision: 
Report Date: 
Page: 
Replaces: 

Method Blank 

Duplicate 

Matrix Interference 

7082 
00 

04/04/97 
60{6 

Laboratory Control Sample 

Laboratory Control Sample Dup 

Nonconformance Report 

Practical Quantitation Limit 

The Total Chromium analyses were subcontracted to Calscience Laboratories, Inc. 

This report may not be reproduced, except in full, without the permission of PYRAMID Laboratories, Inc. 
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... Date Time Received for laboratory: (Signature) Date Time 

Disposed of by: (Signature) Date Time 
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Newbury Park, CA 91320 :•; {; t,. Jt-~c:: l 1-\~\ OVA-~'-/ ' .. 
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/ L , ._, /f\ 23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 

LABO RA TORY ANALYSIS REPORT 

environmental consultants 
laboratory services 

DNPH impinger solutions were extracted and analyzed for formaldehyde acetaldehyde and acrolein 
by high performance liquid chromatography. 

Report Date : 4n /97 
Date Received : 3/21 & 24/1997 
Date Extracted : 3/21 & 24/1997 
Date Analyzed : 3/25/97 

P.O. No.: 10-2018 
Client Proj. # : 302108 

ug/samele 
AtmAA Lab. No. Sample ID Formal. Acetal. Acroln. 

--- --
90807-1 FORM-R1-1 1.15 0.21 <0.08 
90807-2 FORM-R1-2 0.64 0.12 <0.08 
90807-3 FORM-FB-1 0.31 0.08 <0.08 
90807-4 FORM-R2-1 113.94 0.49 0.54 
90807-5 FORM-R2-2 1.30 0.28 <0.08 
90807-6 FORM-FB-2 1.04 0.05 <0.08 
90807-7 FORM-spike 6.20 4.25 3.04 

90837-27 FORM-R3-1 256.52 2.33 0.32 
90837-28 FORM-R3-2 1.26 0.82 <0.08 
90837-29 FORM-FB-3 0.30 0.03 <0.08 

REPEATS: 
90807-1 FORM-R1-1 1.27 0.23 <0.08 

MATRIX SPIKE*: 
90807-2 FORM-R1-2 6.64 4.71 4.49 

Detection Limits: Det. Limit 0.02 0.03 0.08 

* All spikes: 5ug of each compound per sample. 
Spikes have an estimated precision of approximately +/- 5% of target. 

Vol. 
ml. 

28.0 
14.8 
10.0 
27.4 
16.5 
10.0 
10.0 
30.8 
12.6 
10.0 

C:::::<4¥ 1· - .. 
Dr. Kochy Fu:~ 
Director 

096 
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HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

Disposed of by: (Signature) Date Time 

ANALYTICAL LABORATORY 
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Sample No./ 
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Lab Sample 
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Type of 
Sample REMARKS 
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I I I I 
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Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

------------➔--- -t-------•----· 

f-- -- --------

-~ - - - -+- - •----•- - - -o-----··-· ··- -----·- - --

Date . I Time 
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Date Time 
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Horizon DNPH BLANK RECORD 
March 20, 1997 

HCHO: ~0.04 ug/ml 
CH3CHO: <0.01 ug/ml 

-
. __ .. , -c--r~t'V"' 

8 -

CHROMATOGRAM 1 MEMORIZED 
PKNO TIME RRT 

1 4.185 1 
3 8.224 1.9651 

AREA 

8291 
5958 

---------
TOTAL 14249 

3/20 10:54:52 

i,tJf33 
6.229 

8 -

~ . 
CHROMATOGRAM 1 MEMORIZED 
PKNO TIME RRT AREA 

1 4.815 8. 9267 45~: 

MK 

V 

MK 

V 
2 4.333 1 7990 sv 
4 6. 229- 1.4376 827 

---------
TOTAL 9270 

• 

IDNO CONC NAME 

/ 
1 e.039 HCHO 4.-
3 e.0439 ACETON ~ 

-------------
0.0828 

IDNO CONC NAME 

HCHO / Mn-1 8.0376 
2 0.8844 CH3CHO/ ~ 

-------------
8.9441 

... 
099 
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8 
CH ROMATOGRAM 
PKNO TIME 

4. 167 
5.995 

8 

CHROMATOGRAM 
PKNO TI ME 

1 4,258 
3 6,085 
5 8,283 
6 9.088 

8 

CHROMATOGRAM 
PKNO TIME 

I lt•'t 0.3 
4 6.279 
6 9,858 

TOTAL 

8 

10: 17: 35 

1 MEMORIZED 
RRT AREA 

1 11211 
1.4387 1862 

---------
TOTAL 13073 

13:41:0e 

7 WI.~ 

MEMORIZED 
RRT AREA 

1 10521 
1.4289 2871 
1.9452 4478 
2.1155 614 

---------
TOTAL 17676 

13:57:57 

,_..,. _ 

3 
1 MEMORIZED 

AREA MK .{DNO 
"w.w. ('lo ,s; I 

2121 2 
572 

2693 

14:14:46 

4 

l$ 

CHROMATOGRAM 1 MEMORIZED 

MK 

y 

MK 

IDNO CONC 

8,8527 
2 8.0899 

-------------
8.0626 

IDNO CONC 

8.0495 
2 8.011 
3 6,0329 
4 8.0847 

-------------
8,098 

CONC NAME 
0 • 0 4-l'f- ac tlO 
8,0113 CH3CHO 
8.8843 PRPNAL 

8,8156 

PKNO TIME RRT AREA MK IDNO CONC 

1 4.371 1 19631 1 0. 8923 
3 6.265 1.4331 2979 2 8.0159 
5 9.071 2.875 692 4 8,8053 

--------- -------------
TOTAL 23303 8.1134 

NAME 

HCHO ~ CH3CHO -~-

NAME 

HCHO ~ CH3CHO 
ACETON 
PRPNAL 

NAME 

HCHO ~ 
CH3CHO 
PRPNAL 

100 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 .. 
ALTA 

April 21, 1997 

Alta Batch I.D.: 3481 

Mr. Rich Vacherot 
Horizon Air Measurement Services 
996 Lawrence Drive Unit 108 
Newbury Park, CA 91320 

Dear Mr. Vacherot, 

Enclosed are the results for the five MM5 trains received at Alta Analytical Laboratory on March 
25, and April 1, 1997. This work was authoriz.ed under your Project #W00-(174. These trains 
were extracted and analyz.ed using CARB Method 429 for polycyclic aromatic hydrocarbons (P AH) 
using High Resolution Mass Spectrometry (HRMS) and Modified EPA Method 8270 for 
hexachlorobenzene. An extract was sent to Air Toxics, LTD. for the hexachlorobenzene analysis. 
Routine turnaround time was requested for this work. 

The following report consists of a Sample Inventory (Section I), Analytical Results (Section II) and 
the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data qualifiers and 
abbreviations, our current certifications, and copies of the raw data (if requested). 

If you have any questions regarding this report please feel free to contact me. 

Sincerely, 

Robert S. Mitzel 
Director of Air Toxics 

Alta Analytical Laboratory Inc. 
5070 Robert J. Mathews Parkway 

El Dorado Hills, CA 95762 

FAX (916) 933-0940 
(916) 933-1640 1 0 l 
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Sample Inventory Report_ 

Project No.: 3481 
Date Rec.: 4/ 1/97 

Lab. Sample m 
0001 
0001 
0001 
0001 
0001 
0001 
0002 
0002 
0002 
0002 
0002 
0002 
0003 
0003 
0003 
0003 
0003 
0003 
0004 
0004 
0004 
0004 
0004 
0004 
0005 
0005 
0005 
0005 

Project Name: 

Client Sample m 
PAH-1 
PAH-1 
PAH-1 
PAH-1 
PAH-1 
PAH-1 
PAH-2 
PAH-2 
PAH-2 
PAH-2 
PAH-2 
PAH-2 
PAH-3 
PAH-3 
PAH-3 
PAH-3 
PAH-3 
PAH-3 
PAH-BT 
PAH-BT 
PAH-BT 
PAH-BT 
PAH-BT 
PAH-BT 
PAH-SB 
PAH-SB 
PAH-SB 
PAH-SB 

General Analytical AIR 

· SGI Component Type 
BHR. 
FHR 
Filter 
IMP CONTENTS 
IMP RINSE 
Xad 
BHR. 
FHR 
Filter 
IMP CONTENTS 
IMP RINSE 
Xad 
BHR. 
FHR 
Filter 
IMP CONTENTS 
IMP RINSE 
Xad 
BHR. 
FHR 
Filter 
IMP CONTENTS 
IMP RINSE 
Xad 
HEXANE BLANK 
IMP SOLN. BLANK 
MECL2BLANK 
MEOHBLANK 

,. 
.-

ALTA 
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ALTA 

CALIFORNIA AIR RESOURCES BOARD METHOD 429 
PAHRESULTS 

Method Blank Date Received: NA ICAL ID: 1429 
Lab ID: 3481-MB Date Extracted: 414l91 QC Lot: LC0404M 
Matrix: MM:S Train Sample Amount: Sample Units: nglsample 

Comuound Cone. R.L. Qualifier 

Naphthalene ND 1500 

2-Methylnaphthalene ND 330 

Acenaphthylene ND 5.0 

Acenaphthene ND 5.0 

Fluorene ND 5.0 

Phenanthrene ND 12.5 

Anthracene ND 5.0 

Fluoranthene ND s.o 
Pyrene ND 5.0 

Benz( a)anthracene ND 5.0 

Chrysene ND 5.0 
Benzo(b )fluoranthene ND 5.0 

Benzo(k)fluoranthene ND 5.0 
Benzo( e )pyrene ND 5.0 
Benzo( a )pyrene ND 5.0 
Perylene ND 5.0 
Indeno(l ,2,3-c,d)pyrene ND s.o 
Dibenz( a,h)anthracene ND 5.0 
Benzo(g,h,i)perylene ND 5.0 

AnaJyst:lir- Page 1 of 2 

10 5 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

Method Blank 

I Lab ID: 3481-MB 

Isotopic Rec'overy Results 

I 
Internal Standard: %Rec. Qualifier 

I dr Naphthalene 65 

drAcenaphthylene 70 

I 
d1o-Acenaphthene 68 

d10-Fluorene 67 

d10-Phenanthrene 71 

I d10-Fluoranthene g5·. 

d12-Benz( a )anthracene 73 

I d1rChrysene 71 

d1rBenzo(b )fluoranthene 100 

I d12-Benzo(k)fluoranthene 114 

d12-Benzo( a)pyrene 92 

I 
d12-lndeno( 1,2,3-c,d)pyrene 116 

d14-Dibenz( a,h )anthracene 113 

d12-Benzo(g,h,i)perylene 103 

I Alternate Recovery Standard: 

I d10-Anthracene 65 

I 
Pre-spike Recovery Standard: 

d14-Terphenyl NA 

d12-Benzo( e )pyrene NA 

Date Analyzed: 4/14/97 

Analyst:.$l!J;.-
11 

Page 2 of 2 Reviewer:~ 

I 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

LCS1/LCS2 RESULTS Date Received: NA ICAL ID: 1429 

I Lab ID: 3481-LCS l/LCS2 Date Extracted: 4/4/97 QC Lot: LC0404M 
Matrix: MM:S Sample Amount: Sample Units: NA 

I LCSl LCS2 
Compound %R %R RPD% 

I Naphthalene 103 108 4.7 

2-Methylnaphthalene 149 127 16 

I Acenaphthylene 118 117 0.85 

Acenaphthene 118 104 13 

I Fluorene 131 100 27 

Phenanthrene 135 97 33 

Anthracene 136 89 42 

I Fluoranthene 122 92 28 

Pyrene 142 95 40 

I Benz(a)anthracene 140 97 36 

Chrysene 150 102 38 

I Benzo(b )fluoranthene 122 87 33 

Benzo(k)fluoranthene 128 81 45 

Benzo( e )pyrene 126 82 42 

I Benzo( a )pyrene 143 92 43 

Perylene 142 90 45 

I Indeno( 1,2,3-c,d)pyrene 132 86 42 

Dibenz( a,h)anthracene 122 95 25 

I Benzo,g,h,i)perylene 148 99 40 

I 
I 
I Analyst:~ Page 1 of 2 Reriewer.t,-

I 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 
PAHRESULTS 

LCS1/LCS2 RESULTS 
Lab ID: 3481-LCS l/LCS2 

Internal Standard: 

ds-Naphthalene 
ds-Acenaphthylene 
d10-Acenaphthene 
d10-Fluorene 
d10-Phenanthrene 

d10-Fluoranthene 
d12-Benz( a)anthracene 

d12-Chrysene 
d12-Benzo(b )fluoranthene 

d1rBenzo(k)fluoranthene 
d12-Benzo( a )pyrene 
d12-Indeno(l ,2,3-c,d)pyrene 

d14-Dibenz(a,h)anthracene 
d12-Benzo(g,h,i)perylene 

Alternate Recovery Standard: 
d10-Anthracene 

Date Analyzed: 4/14/97 

Analyst:~ 

Isotopic Recovery Results 

LCSl LCS2 
%R ~ 
76 75 
56 60 
55 65 
47 62 
44 61 
43 81 
40 71 

42 69 
57 99 
58 102 
51 88 
54 107 
51 104 
51 94 

70 54 

Page 2 of 2 Reriewer.~ 

,. 
--. 

ALTA 
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I 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

PAHRESULTS 

I 
Sample ID: PAH-1 Date Received: 4/1/97 ICAL ID: 1429 
Lab ID: 3481-0001-SA Date Extracted: 4/4/97 QC Lot: LC0404M 
Matrix: MM5 Train Sample Amount: Sample Units: ng/sample 

I Com12ound Cone. R.L. Qualifier 

I Naphthalene ND 2400 

2-Methylnaphthalene ND 1100 

I 
Acenaphthylene ND 70 

Acenaphthene ND 80 

Fluorene ND 330 

I Phenanthrene ND 850 

Anthracene ND 130 

I Fluoranthene 190 150 

Pyrene ND 150 

I 
Benz( a )anthracene 15 5.0 

Chrysene 17 5.0 
,' Benzo(b )fluoranthene 5.5 5.0 

I 
l 

I 

Benzo(k)fluoranthene ND 5.0 
Benzo( e )pyrene ND 5.0 
Benzo( a)pyrene ND 5.0 
Perylene ND 5.0 

: 
J lndeno( 1,2,3-c,d)pyrene ND 5.0 

I Dibenz( a,h)anthracene ND 5.0 

Benzo(g,h,i)perylene ND 5.0 
. 

I 
;, , 

I 
i 

I· 
' 

• J 

r I Analyst:4 Page 1 of 2 
() 

Reviewer:* 

.J 

L 
! 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

Sample ID: PAH-1 

I Lab ID: 3481-0001-SA 

I 
Isotopic Recovery Results 

Internal Standard: %Rec. Qualifier 

I drN aphthalene 82 

drAcenaphthylene 98 

I d10-Acenaphthene 106 

d10-Fluorene 125 

d10-Phenanthrene 85 

I d10-Fluoranthene 89 

d12-Benz( a )anthracene 108 

I d12-Chrysene 130 

d12-Benzo(b )fluoranthene 107 

I d12-Benzo(k)fluoranthene 78 
d12-Benzo( a )pyrene 96 

I 
d1rlndeno(l,2,3-c,d)pyrene 124 

d14-Dibenz(a,h)anthracene 139 

d12-Benzo(g,h,i)perylene 98 

I 
Alternate Recovery Standard: 

I d1o•Anthracene 87 

I 
Pre-snike Recovery Standard: 

d14-Terphenyl NA 

d1i-Benzo( e )pyrene 86 

I 
Date Analyzed: 4/19/97 

I 
-- (1 

I Analyst:~ Pagel ofl Reviewer:~ 

_; 

I 
I 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

I 
Sample ID: PAH-2 Date Received: 4/1/97 ICAL ID: 1429 
Lab ID: 3481-0002-SA Date Extracted: 4/4/97 QC Lot: LC0404M 
Matrix: MM5 Train Sample Amount: Sample Units: ng/sample 

I Comnound Cone. R.L. Qualifier 

I 
Naphthalene ND 2400 

2-Methylnaphthalene ND 1100 

Acenaphthylene ND 70 

I Acenaphthene ND 80 

Fluorene ND 330 

I Phenanthrene ND 850 

Anthracene ND 130 

I 
Fluoranthene 250 150 

Pyrene ND 150 

Benz( a )anthracene 31 5.0 

I Chrysene 40 5.0 

Benzo(b )fluoranthene 11 5.0 

I Benzo(k)fluoranthene ND 5.0 
Benzo( e )pyrene ND 5.0 

I 
Benzo( a)pyrene ND 5.0 
Perylene ND 5.0 
Indeno(l ,2,3-c,d)pyrene ND 5.0 

I Dibenz( a,h)anthracene ND 5.0 
Benzo(g,h,i)perylene ND 5.0 

I 
: 

I 
' 
I 
i 

- Analyst:A._ Page 1 of 2 Reviewer:[/,t-
~ 

I 
I 
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CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

. Sample ID: PAH-2 

I Lab ID: 3481-0002-SA 

I 
Isotopic Recovery Results 

Internal Standard: %Rec. Qualifier 

I d,-Naphthalene 75 
d,-Acenaphthylene 76 

I d10-Acenaphthene 79 

d10-Fluorene 89 

I 
d10-Phenanthrene 138 

d10-Fluoranthene 97 
d1rBenz(a)anthracene 127 

I d12-Chrysene 132 
d12-Benzo(b )fluoranthene 100 

I d12-Benzo(k)fluoranthene 79 
d1z-Benzo( a)pyrene 96 

I 
d12-lndeno(l ,2,3-c,d)pyrene 117 
d14-Dibenz( a,h)anthracene 127 
d12-Benzo(g,h,i)perylene 97 

I 
Alternate Recoveo: Standard: 

I d10-Anthracene 81 

I 
Pre-snike Recoveo: Standard: 

du-Terphenyl NA 
d12-Benzo( e )pyrene 84 

I 
Date Analyzed: 4/19/97 

I . 
I Analyst:.JJ:,_. Pagel of2 Reviewer:~ 

• 

I 
I 
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ALTA 

I 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

PAHRESULTS 

I 
Sample ID: PAH-3 Date Received: 4/1/97 ICAL ID: 1429 
Lab ID: 3481-0003-SA Date Extracted: 4/4/97 QC Lot: LC0404M 
Matrix: MM5 Train Sample Amount: Sample Units: nglsample 

I Com12ound Cone. &b Qualifier 

I Naphthalene ND 2400 

2-Methylnaphthalene ND 1100 

I 
Acenaphthylene ND 70 

Acenaphthene ND 80 

Fluorene ND 330 

I Phenanthrene ND 850 

Anthracene ND 130 

I Fluoranthene ND 150 
Pyrene ND 150 

I 
Benz( a)anthracene ND 5.0 

Chrysene 16 5.0 
Benzo(b )fluoranthene ND 5.0 

I Benzo(k)fluoranthene ND 5.0 
Benzo( e )pyrene ND 5.0 

I 
Benzo( a)pyrene ND 5.0 
Perylene ND 5.0 
Indeno(l ,2,3-c, d)pyrene ND 5.0 

I Dibenz( a,h )anthracene ND 5.0 
Benzo(g,h,i)perylene ND 5.0 

I 
' 

I 
t 

I 
, 

I Analyst:-4- Page 1 of 2 Reviewer:.,_ 

J 

I 
I 
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ALTA 

I 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

PAHRESULTS 

I 
Sample ID: PAH-3 
Lab ID: 3481-0003-SA 

I 
Isotopic Recovery Results 

Internal Standard: %Rec. Qualifier 

I d.-Naphthalene 75 

d.-Acenaphthylene 62 

I d10-Acenaphthene 62 

d10-Fluorene 75 

I 
d10-Phenanthrene 116 

d10-Fluoranthene 87 

d12-Benz( a )anthracene 142 

I d12-Chrysene 121 
d12-Benzo(b )fluoranthene 98 

I d1i-Benzo(k)fluoranthene 79 

d12-Benzo(a)pyrene 92 

I d12-Indeno( 1,2,3-c,d)pyrene 107 

d14-Dibenz( a,h)anthracene 112 
d12-Benzo(g,h,i)perylene 81 

I 
Alternate Recovery Standard: 

I d10-Anthracene 145 

I 
Pre-spike Recovery Standard: 

du-Terphenyl NA 

d12-Benzo( e )pyrene 82 

I 
Date Analyzed: 4/19/97 

I 

~ 
Analyst:.J.!4- Pagel of2 hviewer:f/li-

I 
I 

J. l 4 
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ALTA 

CALIFORNIA AIR RESOURCES BOARD METHOD 429 
PAHRESULTS 

Sample ID: PAH-BT Date Received: 4/1/97 ICAL ID: 1429 
Lab ID: 3481-0004-SA Date Extracted: 4/4/97 QC Lot: LC0404M 
Matrix: MMS Train Sample Amount: Sample Units: ng/sample 

Comnound Cone. R.L. Qualifier 

Naphthalene ND 1500 

2-Methylnaphthalene ND 330 

Acenaphthylene 14 5.0 

Acenaphthene 16 5.0 

Fluorene 66 5.0 

Phenl:lllthrene 170 12.5 

Anthracene 26 5.0 

Fluoranthene 30 5.0 

Pyrene 30 5.0 

Benz( a )anthracene ND 5.0 

Chrysene ND 5.0 

Benzo(b )fluoranthene ND 5.0 

Benzo(k)fluoranthene ND 5.0 
Benzo( e )pytene ND 5.0 
Benzo( a)pyrene ND 5.0 
Perylene ND 5.0 
Indeno{l,2,3-c,d)pyrene ND 5.0 
Dibenz( a,h)anthracene ND 5.0 
Benzo(g,h,i)perylene ND 5.0 

Analyst:-Py-- Page 1 of 2 

1J5 
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ALTA 

I 
CALIFORNIA AIR RESOURCES BOARD METHOD 429 

PAHRESULTS 

I 
Sample ID: PAH-BT 
Lab ID: 3481-0004-SA 

I 
Isotopic Recovery Results 

Internal Standard: %Rec. Qualifier 

I d.-Naphthalene 77 

d.-Acenaphthylene 73 

I d1o-Acenaphthene 76 

d10-Fluorene 75 

I 
d 10-Phenanthrene 94 

d10-Fluoranthene 88 

d12-Benz(a)anthracene 119 

I d12-Chrysene 108 

d12-Benzo(b )fluoranthene 103 

I d1z-Benzo(k)fluoranthene 89 

d12-Benzo( a )pyrene 89 

I 
d12-Indeno(l,2,3-c,d)pyrene 127 

d14-Dibenz(a,h)anthracene 133 

d 1z-Benzo(g,h,i)perylene 115 

I 
Alternate Recovery Standard: 

I d1o-Anthracene 103 

I 
Pre-spike Recovery Standard: 

d14-Terphenyl NA 

d12-Benzo( e )pyrene 85 

I 
Date Analyzed: 4/14/97 

I 
I Analyst: .11!:L Page 2 of2 Reriewer.f;-

J.16 
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ALTA 
! CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAR RESULTS 

I 
Sample ID: PAH-SB Date Received: 4/1/97 ICALID: 1429 
Lab ID: 3481-0005-SA Date Extracted: 4/4/97 QC Lot: LC0404M 

I Matrix: :MM5 Train Sample Amount: Sample Units: ng/sample 
~ 

- Compound Cone. R.L. Qualifier 
l 

~ 
Naphthalene ND 1500 

2-Methylnaphthalene ND 330 

Acenaphthylene ND 5.0 

~ Acenaphthene ND 5.0 

Fluorene ND 5.0 

I Phenanthrene ND 12.5 

Anthracene ND 5.0 l 

~ 
Fluoranthene ND 5.0 

Pyrene ND 5.0 

Benz( a)anthracene ND 5.0 

I Chrysene ND 5.0 
.J Benzo(b )fluoranthene ND 5.0 

I , Benzo(k)fluoranthene ND 5.0 

l Benzo( e)pyrene ND 5.0 

11 
Benzo(a)pyrene ND 5.0 
Perylene ND 5.0 

\ Indeno( 1,2,3-c,d)pyrene ND 5.0 

I Dibenz( a,h)anthracene ND 5.0 
Benzo(g,h,i)perylene ND 5.0 

' _., 

I 
1 

~ 
I __ J 

I Analyst: .lt!:,- Page 1 of2 Reviewer:.{jl-
.J 

Ir 
; ,, 

11_ ·1 ~ .... 
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ALTA 

CALIFORNIA AIR RESOURCES BOARD METHOD 429 

I PAHRESULTS 

Sample ID: PAH-SB 

I Lab ID: 3481-0005-SA 

I 
Isotopic Recovery Results 

Internal Standard: %Rec. Qualifier 

I drNaphthalene 82 

ds-Acenaphthylene 78 

I d10-Acenaphthene 79 

d10-Fluorene 78 

I 
d10-Phenanthrene 83 

d10-Fluoranthene 93 
d12-Benz( a )anthracene 79 

I d1rChrysene 70 

d1rBenzo(b )fluoranthene 120 

I d12-Benzo(k)fluoranthene 110 

d12-Benzo(a)pyrene 98 

~ 
d12-lndeno(l,2,3-c,d)pyrene 125 

d14-Dibenz( a,h)anthracene 121 

d12-Benzo(g,h,i)perylene 115 

I 
Alternate Recoveo: Standard: 

I d10-Anthracene 88 

. 
I 

Pre-spike Recoveo: Standard: 

d14-Terphenyl NA 
( 

• d12-Benzo( e )pyrene NA 

I 
Date Analyzed: 4/14/97 

I 
·" Reriewer.fft-I Analyst: -4 Pagel ofl 

' a 

I 
·> 

t 
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- - - - ·- - - - - - - - - - - - -
AIR TOXICS LTD. 

Semi-Volatiles By EPA METHOD 8270 GC/MS Full Scan 

Field Lab File Sample Analyzed Dilution Det. Limit Amount 

Samelel.D. Samelel.D. Name Date For Factor iuG} (uG} 
3481-MB 9704078-01 A H041403 NA Hexachlorobenzene 1.0 2.0 Not Detected 

3481-1 9704078-02A H041404 3/19/97 Hexachlorobenzene 1.0 2.0 Not Detected 

3481-2 9704078-03A H041510 3/20/97 Hexachlorobenzene 1.0 2.0 Not Detected 

3481-3 9704078-04A H041507 3/21/97 Hexachlorobenzene 1.0 2.0 Not Detected 

3481-4 9704078-05A H041508 3/19/97 Hexachlorobenzene 1.0 2.0 Not Detected 

3481·5 9704078-0SA H041509 3/21/97 Hexachlorobenzene 1.0 2.0 Not Detected 

Extraction Date: 4/4/97 

Analysis Date: 4/14/97, 4/15/97 

COMMENTS: NA = Not Applicable 
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ALTA 

' 
DATA QUALIFIERS & ABBREVIATIONS 

I A The amount detected is below the Method 
·l Calibration Limit 

I B This compound was also detected in the blank. 
I 

' 
C The amount detected is less than fwe times the Method 

Quantitation Limit 

' 
D The amount reported is the maximum possible concentration. 

E The detection limit was raised above the Method Quantitation 

' 
Limit due to chemical interferences. 

This result has been confirmed on a DB-225 column. F 

' G This result has been confirmed on a SP-2331 column. 

' 
H The signal-to-noise ratio is greater than 10:1. 

' 
I Chemical Interference 

' Cone. Concentration 

,. D.L Detection Limit 

NA Not applicable 

' SIN Signal-to-noise 

I * See Cover Letter 

ND Not Detected 

I l\lPC Maximum Possible Concentration II 

' 
' I J. 2 2 • 
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I 
I 

CURRENT CERTIF1CATIONS 

Bureau of Reclamation - Mid-Pacific Region - (MP-470, Res-1.10) 

Commonwealth of Kentucky - (Certificate No. 90063) 

Commonwealth of Virginia 

State of Alaska - (Certificate No. OS-00197) 

State of Arizona Department of Health Services - (Certificate No. AZ0058) 

State of Arkansas Department of Health - (Approval granted through CA certification) 

State of Arkansas Department of Pollution Control 

State of California - (Certificate No. 1640) 

State of Connecticut - (Certificate No. PH-0182) 

State of Florida - (Certificate No. 87456) 

State of Nevada - (Certificate No. CA413) 

State of New York Department of Health - (Certificate No. 11411) 

State of North Carolina - (Certification No. 06700) 

State of North Dakota Department of Health - (Certificate No. R-078) 

State of Oregon 

State of Pennsylvania - (Certificate No. 68-490) 

State of South Carolina - (Certificate No. 87002001) 

State of Tennessee - (Certificate No. 02996) 

State of Utah - (Certificate No. E-201) 

State of Wisconsin - (Certificate No. 998036160) 

State of Wyoming - (Ref: SES-LB) 

U.S. Army Corps of Engineers 

U.S. EPA Region 5 

Washington Department of Ecology - (Certification No. C091) 

1-17-97 

J. .-. 
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- --- l- ;- ............. ~-- •-- ·--- --- ~-- .. ,.... -~ .. - --- ..... .. - . - -- -­CHAIN OF CUSTODY RECORD 

:--
' \.,) .~ 

Client/Project Name Project location I~ I (..,J~ ~-v~~r r ~L.ll-'C- ~\Al':C u ::,,.J Jc-.., \ C- .P,.. • J 
ANALYSES 

Project No. I Field logbook No. 
. ~½ 1/ ~ W0':1- crt•-l J! ~ ~ 

Sampler: (Signature) Chain of Custody Tape No. /_t~/~ Q,.,'\. "' 
f/l,,v1---•~ ~ ' 

~t; ~ 
Sample No./ lab Sample Type of /4:11 ~·· Identification Date Time Number Sample REMARKS 

~ --Fi-1-ar "3}11/qg. -~.·,...rr ¼. ~e 'f.- 'f. 'J. -~"- ~t>q.J 
f 

, 
~ X x ~ - F.LJ.-6-r l()Z- .,__ P~c..l"l:1(' 

- · 

;,AA-Bl-/-iT B1te{L- 'f 7- ~"'".::.--
,:.. 'f.... 'f.. 

PlH/->4ii>-'3r ~ s~.-l ... ~+ ~~ 'I-- "'- 'I. 
~H--:r.e-C>T .~,:""' •·- (l,,. r L '/.. '{... )( . 

~ f.,. y ~l\t{-=.i:Q.-~ '.-ri ~'"''~ ,._ vu~~ ~, 
.. 

7?!~~ °7~~ Time Received by: (Signature) Date Time 

( 3 .s, 1- l8)0 ~..L.n-'t-', 1 I it:...a ~l::-~'x. 
Relinquished by: (Signature) Date Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signatur~~ Date Time 

~~(/ /lc1?J- ' 'l-1-f 7 /p,.D 
Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC Al-~ ~t..1~LLf,rLP.rL 
996 Lawrence Drive, Suite 108 EL~~ Newbury Park, CA 91320 f-U:u...5 £..~ 

r 
3901 (805) 498-8781 Fax (805) 498-3173 N<! 



- -- ~ ~- "'- --.. .... · 9A1N1'Pcu~-;-~Ra-- ·--- ---- · - - - -·- --

-'I.,) ·-J ' 

Client/Project Name Project location 

MAuP,., ANALYSES 

~?~ l 
Sampler: (Signature) ____ Chain of Custody Tape No. 

6
( ~e;1&- · 

t{/"1A .4- - - r#(11 
lab Sample I Type of '3 4· Sample No./ 

Identification Date Time Number Sample ~-~ _ _,__ _ ___L_ _ __.___ REMARKS 

1:1:::15tl I ~~~~~~ 1: ,~ I I m=,~~ ~I'-> 
'PAtl-- ;Oeol~ - ~lkJ ., ~ I X I 'I. X 
jl{\~, ~ l\'e.CQ~lo I I I I rl{&~..:c.liC,ie:'t:1.t~v--,J<,.) )( ~ X 
i)A~l··He,t-s_&I ~ I I h-bt~iie: ~µ , i'.U.'- I ~ ){ -'/--

Ael~uished by: (Signature) _ 

,/v/V·" - ~-- _ 
Relinquished by: (Signature) 

Relinquished by: (Signature) 

Sample Disposal Method: 

SAMPLE COLLECTOR 

HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

Date I Time 

3/31/c,,- C8x> 
Received by: (Signature) 

11-f(j.7pj~ V 'I:.\A. i=c=C:>i.___~ 
Date Time Received by: (Signature) r 

Dale Time Rece~or Laboratory: (Signature) fi/?1 
/~£-- kv~ *.,; 

Disposed of by: (Signature) 

ANALYTICAL LABORATORY 

11\GTf\ j\\.)~LfrJ;("'<..... 
€l.-- tv.4Wo H:u.:cv, , c..A 

~ 

Date Time 

Date Time 

Date Time 

f-1-97 /<WlJ 
Date Time 

NC? 3834 



~- ~- ~- i- ·- ·-- ·-- ·- --- :.~- ---- --- ~--- ~--- ·--- --- ~-- --- ...... CHAIN OF CUSTODY RECORD 

..... 
'-) 

-::r, 

Client/Project Name Project Location I (....,~ 

~Ar<---~~ ~vL--r- eA ANALYSES 
bA ~r cr/l.~ •.e'-1 
Project No. I Field Logbook No. • 

1i11 I\ -~ wo,q.-01'-' 'l .1li II\. ~ Sampler: (Signature) Chain of Custody Tape No. 
r'" ~ ,§ ~ 

//40/ ... 1!/4"' r; > k JJ ,- ~~ Sample No./ Lab Sample Type of 
Identification Date Time . Number Sample 

mtl-MFII- I "')/,11z/t(-} ~'b-~ 1-- ¥.. f Id;_ (1 

iJfl(/-FJ:L, - I I I I 
'I. !OZ -- !"°?' lL--'"1f )(.. 'f.. 

-

~tJ-&l -1 5 LL;.,,_ ~ f y.r, ~ "J.. j.. 'f 
~'J--w-1 'J<l,it) ~~• I l Jw - 111 mrl '/.... )(. 'I 
Pltff-re-1 ~ 4'£,r .. .r-(C_ ~ ~-L .. k X )<. 't-
PAil~:ro-1 ·p' 

~&1\01,~ £.,;,vy, . ""' . 'f.... 'I-.. " • 

iJMed ~y: (Signature) ~r f, Time Received by: (Signature) 

(A ~ th~ 33i.r,--,.. 09Cb 
$.lt.(pp~ V;J:..A. ~~~ -

Relinquished by: (Signature) Date Time Received by: (Signature) 

Relinquished by: (Signature) Date Time Received for laboratory: (Signature'/J,t,_, 

~~~/urrk,r · 
Sample Disposal Method: Disposed of by: (Signaiure) 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC Af.TA- ~~-rr.LA-'--996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 IFL i>oiustv t-ULJ-s ,eA-
(805) 498-8781 Fax (805) 498-3173 

I 

REMARKS 

f!:.U.ur n. r R-1 

Date Time 

Date Time 

Date Time 

f~t--1/7 Vodt> 
Date Time 

N~ 3902 



-- .. _ l-- •-- •-- ...... ~-- •·- -- l-..... ..,.­CHAIN OF CUSTODY RECORD 
--~- ,_·-- ..... ··- - ·- - -·-

..... 
~ 

..._; 

Client/Project Name Project Location I I U~~ ;;-- M~~~lJT r~ VL-1= .-';l'ltJi,.'t: l.Jt\-LJ r-:~1 I e.11r ANALYSES .\I 
I 

Project No. I Field Logbook No. /4ft(j/ ~ I 
1.J. )t)t?---01✓ c.; '\ 5•;r= ISignatu,eJ Chain of Custody Tape No. lt-:1· ~- ' ~ 

. ~· -~ ~· 
Sample No./ Lab Sample Type of 1~1J ~ ~-
Identification Date Time Number Sample r\i) REMARKS 

~-f:tl-1 .. 1)w/17 IF2&tJT" u. .,.,.. ,; )( -f.. y I -c. ~ ~LJ..(l.%' o:Jr" IZ.Z... 
1)Qrl·-~l 

, , ( .,.. 'f- )( I 
ltJJ -- J;<D~1z. -

n4..t-1311-z... (}~t.. 'ft- i'l..r,-J ~~ )C. 1' X 
7>AH->ffl> ·-z. ¥-A-o ~r">I~ ~.l.- Ll.l,-, Q "A ~ X 
r:ttf-1-.:r-Q - z:.. 1::r;,._~,._,:..,.. __ ~ - l_ L~ 'f, 'I-. X 
K\-t -.:C ~ - 2.. Ct' ~J; ''"'',- 17-,"-i••-~ 'I- 'f.. y._· -~ 

, 

Ae~ished by: (Signature) ;i,~i Time Received by: (Signature) Date Time 

t /lA/').. ·===--- ceco '-?H: t.i):>::-i"\ v.~ C::-c;:'N-;)( 
Relinq-uished by: (Signature) Date' Time Received by: (Signature) Date Time 

Relinquished by: (Signature) Date Time Received for;;:::.~ignature) '4f Date Time 

f-/-f 7 /oQD 
R ~~ ,4-L:ll/- . 

Sample Disposal Method: Disposed of by: (Signature) Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENT SERVICES, INC ~vn~ f\U ~LlfT-:1:LA,L. 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 €'-~ ~u..~.c.Ar-

3903 (805) 498-8781 Fax (805) 498-3173 N<! 



- - -•- •- r- - ·- ""''N-~U~Y~R[jlllll - - - - - - -
Client/Project Name Project Location /. I t,t..,;,~il::" Mk.,().1,·_,~1,...;"f /<. "'- t= %M.:C. uA, 1.&'-1 /lA. ANALYSE~ 

I '• .. .1 

Project No. ' Field Logbook No. -, ' I~ i :~ iJJn'1. -v1~I ;11 JJ 
Sampler: (Signature) Chain of Custody Tape No. ! ~: 
~ 

- J") :l I 

~ J 6 .'1 -~ 

1~ 
. 

Sample No./ Lab Sample Type of ,f ~-
Identification Date Time Number Sample ~ ~ REMARKS 

i?llJ ~ Fri -3 1lz, Jt1't 1=v~ ¼. 4.iJ•z~ 1-- ')'.. x ~d ! 'I ·I..</ 7 

PA./- PJ;'T- z 
, I ..,.. ~ X ' lk,JI.: 1-2 s-.1/ 7 11)7 -- c-o ~ 

PA.I ... 13t-l - z.. Kilev 1/i.. -1-- ~ 
' 

)( lc.R: i.f+.J_q] ~JJ$e!"" 

~A~- 1-fl.D:_ ~ ~) 4-,,:, .ZF&.:-:f"' U{o D. '/.. 'f.. \{ ~J-. S-.2~-17 
j)Atf -•If\- 3 J:MV .. fa.,µ-;-r.:,-,✓.---; y.._ ~ y f'IJ, .,O• 3-:zs--f 7 
Ylhf .;sg--..3 :TMP. [l·~ "I,.., .,,.,__,, ~ y.. '.J.. )( fu.t: 3-2S--'i7 

' 

vi~re) ~ °rb 
Time Received by: (Signature) Date Time 

3 3;1 Y+-- oeo ~ H£i>~ cJ:> LI~ ~p-V 

Relinquished by: (Signature) Date Time Received by: (Signature) / Date Time 

Relinquished by: (Signature) Date Time Received for Laboratory: (Signatu'J)_ Date Time -- en,-
/~ A,~// »l1r/ ~-1-?7 /~ 

Sample Disposal Method: Disposed of by: (Signature) 
, . 

Date Time 

SAMPLE COLLECTOR ANALYTICAL LABORATORY 

HORIZON AIR MEASUREMENf SERVICES, INC AL-,IA AU\U1fU.A1_ 

996 Lawrence Drive, Suite 108 ~L OD•~~ ·HZLL$,t..A 

Newbury Park, CA 91320 
3985 (805) 498-8781 Fax (805) 498-3173 N~ 

:-
''\.) 

OJ 
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- - -ALTA - ·- -- - ~':l.~ 
..... _ 

tm ~i.i~~;, ~.;a £o CHAIN OF CUSTODY RECORD 
Project I.D.: 3 4 8 \ l\-\.,i1,('J ~,',N\c4SurCA'IC,s\Sn,a~P.O. #: __________ Sampler:. ______ .,,..,.__,.,_,--_______ __,,,,,......._.. ______ _ 

' ._.__. ~ ... --,. (Signature} 

Relinauished by: (Sisnatlft and Printed Nome) 
:J--;,,~ -,..c..-c.._e,__._ ?Z_ Time: 

IS"./.. 
Relinquished by: (Sisnatlft and Printed Nome) Date: Time: 

Relinquished by: (SiJ■atlft and Printed Nome) Date: Time: Received by: (Si1Mture and l'nllled Nome) Date: Time: 

'* --..:. --,,1=..,_-.·. t: >--~-: ,-·-..;, ··r-<f,.·,> ·- ·:1 Ji~~~-~/~':~'>~.Ff~·,; ·: --i ·t,!-i· • • :--, -.. ,; :; ¥:v .. , :~J.f---:-::--;:1.,J: · · ·. 't;~ --· ; . ---.---._--:-- \~.\r:;~ ''-t-:-: t,-~{ 1~i~~~-? -· {74~ ~-- <·~---~:-:·:-? : ., ,, _ .. ii~\~';;'\-. ~;- ·r.;)
4
•~>'::;:'!.i.;S-~-, __ , -·>. ,y ·-:.:~. ~ i'~:..;_, ~;- · ·. _, 

· · ,_.,_ ·x:v":;.·;:r:·<'''"':J,:.•-::::,:\ff'•:t•:fr-~.'Se~:!'Samp· le Log-ln·Checkllst"·for additional·sample;inforn1ation·,,,Htt,r,:,,·-·,,,·; .. ·"'1·:-,;•o,r.,1._'";••::·. · ,, 
', '.,••. ,,._f,, •·-:i f~.'i,,_•~1tt- ..... , .. ;-..,~,,,,,:".'.,'i·-:_'• ,'Jti,,d ,, · . : · . , . . · , : , ,, .... .. , . ·'>, , · ·· · ,i, .:C <: , 0 ,.-1,, . ;., ,. ·~1 . .. . \ f.~~ >,,: < -~~;.~·:,-::~-}" •• ···.:.'·~,"i\:\°'.'';~·,,;~ ..... .-.. ,'}.,,' . " 

.SN 'I 11 J,1 
SHIP TO: Alta Analytical Labo~o,,.... "ir To>l i, ~ t.TD J Method of Shipment: 

5070 Robe~attrews Parkway I BL> Bl-" l.11\lti.T. f. . Co u ,- ,-c. r 
El ~do- Ills, CA 95762 Fa> l~i.,"" l A 

)~I 933-1640 • Fax (916) 933~0940 1S-l.3o 

ATIN: t1~. c 1'-c 1!.~,, Et-la \-c ~ 
Shipment ID: ,.,,I). 

Sample ID Date Time Sample Description 

~q 9.. I - IY\R rJ /r,,, ~,f\ N\-c..-t~o~ S\L-1\K. 
-\ 11,.1;, r~&J PP.\-\-1.. 
-2 J /11,/1 i pf.\\.\-'-
-<,. 13 lz, ''"{J P~v.-~ 
_q 3A1'1, p~-r\-8\ 

'\ ,,, -~ 3/zilta1 '\ V PP."-SB 

Special Instructions/Comments: ~<Sull S Jue ·/o d;...,d OI) '-J: 2'2~ Tl. 

Circle or Add ~"\. 
~<c Analysis(es) ,t- STANDARD TAT= 21 DAYS. 

Requested 
"' Surcharge may be applied 

v:c. for less than 21 days. 
~ 

~ 'O,; TAT (Analytical Turnaround Times): 1 = 7 days, 
o<:J ," 2 = 14 days, 3 = 21 days, 4 = 28 days 

~ !,"-~ ~ f:, ~ ..._.., 
'o◊ r:f ~'5 ~ ~ ~ ~ ~ Container(s) ~ 'f, ~ 't-'f, ~ ~ II> 

~'t- ~'t- ~c; ~ o/C;, ~%~~ TAT # Type Matrix BPT• 
,,,. 

2 \ 0 0 tJ V 
., 

\ ....... 0 0 0 . 
\ 0 0 ..... 0 

"' ... ' 0 0 0 
\;' 

. 
\ 0 0 0 

V"' 
.., 

/ \ t, 0 " n 

Name: 6okc-i, S, fl\ :t.z.c: \ 
Company: f\ \ .\ e,. h "'\ \J{.;L..._.\ SEND 

DOCUMENTATION 
AND RESULTS TO: 

Address: s'.t>:,~-. g.p'oc- ,--\.. J. ,o,..\\...r--.lS P\~"->~ 
City: £ L ODrr, 9 \-\', \ \~ State: --1£L Zip: 'j'::> 7 l.Z. 

-

1 

. 
' 

,_ Phone: cl\t,,-j3'3 - )l .. qo Fax: "\\~-13")- C>1 'IO 
;'\!, Container Types: A=~ liter Amber, G = Glass Jar , • \ •Botti• P185!rYf~lve Tl(!>9:,T = Thi~ulfate, 
lCIP=PUF, T=MMSTrain, 0=0therl\$,.,\ ,.1.·,,r:,,r-t-.Jl,.f1\11~ O=Olher t; .~ '\11,, ""15 '" D .. ~~-,\ t~ /1\cL\z_ . a ·noo 

on v,hl'.•" rc-coNcd 1' 
cc,M11\ WHITE - ORIGINAL YELLOW - ARCHIVE 

Matrix Types: OW = Drinking Water, EF = Effluent, PP = Pulp/Paper, 

1 
\ [ 

SD= Sediment, SL!" Sludge, ,§.Q =, Soil, WW= Wastewater, \ ,\ , : A ~ 1k ( rJ 
O=Olher {,j\[!)S ~:,,- lrA,.,,·, I ;. "tJ} ( I!, 

Vt>- - "' 
PINK-COPY .· ,:" ' • . 

Ci,ti;~,.;J;- Sijc:i iotJ~t? Y- N Nui1ci1 T~::·m. :'JY, · C ~ 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1. 

2. 

3. 

AL TA Analytical Laboratory 

ProjectNo.: ]'f'o( 

Sample Log-In Checklist 

Date Samples Arrived: 3--l..S--f( / Initials: 

Yes 

7Zl'P 
Samples Arrived By: (circle one) Airborne Express ~ 

Emery Freezer Truck Company Courier Other 

Shipping Documentation Present? (circle one) Shipping Label 

~ Tracking Number J~l3Y-7"J 1-~-1 r 
4. Shipping Container(s) Intact? If no, describe condition below. x7 

I 
5. Custody Seals Present and Intact? If not intact, describe condition below. 

No. of Seals _&_ or Seal No. Type:(circle) Bottle o~ t 
6. Sample Container Intact? If no, indicate sample condition below. Y. 

No 

UPS 

7. Shipping Preservation: (circle) Ice/~/ Dry Ice/ Ambient/ None Teinp(°C}_j_ 

8. Chain of Custody (COC) or other Sample Documentation Present? K 
9. COC/Documentation Acceptable? If no, complete COC Anomaly Form. X 
10. Shipping Container: (circle) @Vor Client I Return or~~ 

11. Container and/or Bottles Requested? )( 
12. Sample Control Check In/Out Log Completed? y 
*13. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N y: 
*Required for HRMS 

Name: --------------- Date Samples Reconciled: ____ _ 
(Signature Required for LCMS Only) 

Comments: ;Vo 5o/JetJ1'_5 
1~iff~t. 

SOP# CHlOB _R8 Page 5 of 7 
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2. 

AL TA Analytical Laboratory 

Project No.: S 3/3'/ 

Sample Log•ln Checklist 

Date Samples Arrived: q-L-1 l Initials: 

·I . Yes 

Ju~ . 
Samples Arrived By: (circle one) Airborne Express ~rafE~ 

Emery Freezer Truck Company Courier Other 

3. Shipping Documentation Present? (circle one) Shipping Label 

C) Traclcing Numbu ~ lie_j,x.,J f 
4. Shipping Container(s) Intact? If no, describe condition below. V 
5. Custody Seals Present and Intact? If not intact, describe condition below. 

No. of Seals or Seal No. Type:(circle) Bottle or Container 

6. Sample Container Intact? If no, indicate sample condition below. X 

I No 

UPS 

'f 

7. Shipping Preservation: (circle) Ice I Blue Ice/ Dry Ice/ Ambient~ Temp(°C~6e4 

8. Chain of Custody (COC) or other Sample Documentation Present? y 
9. COC/Documentation Acceptable? If no, complete COC Anomaly Form. 'I--
10. Shipping Container: (circle) ALTA or,§ I C}le~ or Retain 

11. Container and/or Bottles Requested? y 
12. Sample Control Check In/Out Log Completed? re 
*13. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N y: 
•Required for HR.MS 

I 

✓ 

Name: _____________ _ Date Samples Reconciled: ____ _ 
(Signature Required for LCMS Only) n~f' 

MPS l~9-4-5~l6_7_5_o_l2_7_41 
Comments: i==~==~=::; 

MPS I 9451 6750 l 2Sbl 

MPS I 9451 6750 I 265! 
1 

13 

SOP# C1UOB _R8 Page 5 ol 1 I -=s-1 ;.(!') i 1i/1,D 
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I 
, a/science 

I § pvironmental 

I I aboratories, Inc. 
April 8, 1997 I PM08697 

I 
Andrew Pecaut 
Horizon Air Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

I Subject: Calscience Work Order Number: 97-03-390 
Client Reference: 

I Dear Mr. Pecaut: 

Waste Management/SVLF/W07-014 

I 
I 
' 

I 

' I 
I 

; 

Enclosed is an analytical report for the above-referenced project. The samples included in 
this report were received 03/26/97 and analyzed in accordance with attached chain of 
custody with the following exception: 

Samples MM-HCI-SB and MM-H20-SB were received but were not on the original chain­
of-custody. Sample MM-HCI-SB was analyzed and sample MM-H20-SB was held per 
your instructions received 03/28/97. 

The results in this analytical report are limited to the samples tested, and any reproduction of 
this report must be made in its entirety. 

If you have any questions regarding this report, require sampling supplies or field services, 
or information on our analytical services, please feel free to call me at (714) 895-5494. 

Sincerely, 

I --. r P 
i ~l m 5vz!IJM11r ~~~ ~ alsci I Labor

1 
ries, Inc Deliverables Manager 

·' Jody Mcinerney I Project Manager 

' JRM 

I 
_j 

I 
I 7440 Lincoln Way, Garden Grove, CA 92641-1432 • TEL: (714) 895-5494 • FAX: (714) 894-7501 
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ANALYTICAL REPORT 
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Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLFM/07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 1 of 7 

03/19-21 /97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: MM-0.1 NHNOrSB Sample Volume: 100 ml 

Antimony EPA 7041 ND 0.125 
Arsenic EPA 7060A ND 0.075 
Barium EPA6010A ND 0.5 
Beryllium EPA 7091 ND 0.025 
Cadmium EPA 7131A ND 0.025 
Chromium EPA 7191 ND 0.1 
Copper EPA6010A ND 1.25 
Lead EPA 7421 ND 0.125 
Mercury EPA 7471A ND 0.05 
Nickel EPA6010A ND 1.0 
Selenium EPA 7740 ND 0.075 
Silver EPA6010A ND 0.5 
Thallium EPA 7841 ND 0.075 
Zinc EPA6010A ND 0.75 

Manganese EPA 6010A ND 0.25 
Phosphorus EPA6010A ND 3.8 

I I I l 7440 Lincoln Way, Garden Greve. CA 92641-,432 • 7:=L: 7:-~l :395-5494 • :=,;x.: ,-:--· - \ :9..:-:- :: ::,~ M.tJ\/"'-'}J.. _____________ , ....-.-.1 -< 
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s alscienca 

i 1.-,vironmental 

I Laboratories, Inc. 
ANALYTICAL REPORT 
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I: 
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Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: 
Work Order No.: 

Page 2 of 7 

03/19-21/97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: MM-H20rSB Sample Volume: 90 ml 

Antimony EPA 7041 ND 0.125 
Arsenic EPA 7060A ND 0.075 
Barium EPA 6010A ND 0.5 
Beryllium EPA 7091 ND 0.025 
Cadmium EPA 7131A ND 0.025 
Chromium EPA 7191 ND 0.1 
Copper EPA6010A ND 1.25 
Lead EPA 7421 ND 0.125 
Mercury EPA 7471A ND 0.05 
Nickel EPA6010A ND 1.0 
Selenium EPA 7740 ND 0.075 
Silver EPA 6010A ND 0.5 
Thallium EPA 7841 ND 0.075 
Zinc EPA 6010A ND 0.75 

Manganese EPA 6010A ND 0.25 
Phosphorus EPA6010A ND 3.8 

I~ J d\ A,. ~..___7_.1.1_. o_L_in_c_o,_n _w_a_y,_G_a_rd_e_n _G_ro_ve_,_c_A_s_26_4_1 _-1_43_2_• _T_E_L_: (_1_14_) _a9_s_-s_4_94_•_F_A>-_':_{1_1_4)_8_9,....4-_7=_8_1 
• ..,. A 



I a/science 

I nvironmental 

Laboratories, Inc. 
ANALYTICAL REPORT 

Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 3 of 7 

03/19-21/97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: MM-FIL T-2, MM-PR-2, MM-I1,2,3-2 Sample Volume: 520 ml 

Antimony EPA 7041 2.4 1.0 
Arsenic EPA 7060A 1.06 0.6 
Barium EPA 6010A ND 4.0 
Beryllium EPA 7091 ND 0.2 
Cadmium EPA 7131A 0.25 0.2 
Chromium EPA 7191 1.2 0.8 
Copper EPA6010A ND 10.0 
Lead EPA 7421 1.2 1.0 
Mercury EPA 7471A ND 0.10 
Nickel EPA6010A ND 8.0 
Selenium EPA 7740 2.28 0.60 
Silver EPA6010A ND 4.0 
Thallium EPA 7841 ND 0.6 
Zinc EPA 6010A ND 6.0 

Manganese EPA 6010A ND 2.0 
Phosphorus EPA6010A ND 28.0 
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f aboratories, Inc. 
ANALYTICAL REPORT 

Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: 
Work Order No.: 

Page 4 of 7 

03/19-21 /97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: MM-FIL T-3, MM-PR-3, MM-I1,2,3-3 Sample Volume: 540 ml 

Antimony EPA 7041 1.4 1.0 
Arsenic EPA 7060A 0.98 0.6 
Barium EPA6010A ND 4.0 
Beryllium EPA 7091 ND 0.2 
Cadmium EPA 7131A ND 0.2 
Chromium EPA 7191 1.4 0.8 
Copper EPA 6010A ND 10.0 
Lead EPA 7421 ND 1.0 
Mercury EPA 7471A ND 0.10 
Nickel EPA6010A ND 8.0 
Selenium EPA 7740 2.4 0.60 
Silver EPA6010A ND 4.0 
Thallium EPA 7841 ND 0.6 
Zinc EPA6010A 11.0 6.0 

Manganese EPA6010A 12.5 2.0 
Phosphorus EPA6010A ND 28.0 

7440 Lincoln Way, Garden Grove. CA 92641-1432 • TEL: (714) 895-5494 • FAX: (7~.:1) 394 -7501 
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Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 5 of 7 

03/19-21 /97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Analyte Method Concentration 
Reportable 

Limit 

Sample Number: MM-FILT-BT, MM-PR-BT, MM-I1,2,3-BT Sample Volume: 395 ml 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Manganese 
Phosphorus 

EPA 7041 
EPA 7060A 
EPA6010A 
EPA 7091 
EPA 7131A 
EPA 7191 
EPA6010A 
EPA 7421 
EPA 7471A 
EPA 6010A 
EPA 7740 
EPA6010A 
EPA 7841 
EPA6010A 

EPA 6010A 
EPA 6010A 

ND 1.0 
ND 0.6 
ND 4.0 
ND 0.2 
ND 0.2 

1.10 0.8 
ND 10.0 
ND 1.0 
ND 0.10 
ND 8.0 
ND 0.6 
ND 4.0 
ND 0.6 
11.8 6.0 

ND 2.0 
ND 28.0 

7440 Lincoln Way, Garden Grove. CA 92641-1432 .. :E:...: (7~.:1) 395-5494 ~ ;::_,:.;~ : ; ::-·~) .3:;.1.:-.: ') ' 
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i aboratories, Inc. 
ANALYTICAL REPORT 

Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 6 of 7 

03/19-21/97 
03/26/97 

03/31-04/01 /97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Analyte Method 

Sample Number: MM-FIL T-1, MM-PR-1, MM-I1,2,3-1 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Manganese 
Phosphorus 

EPA 7041 
EPA 7060A 
EPA6010A 
EPA 7091 
EPA 7131A 
EPA 7191 
EPA6010A 
EPA 7421 
EPA 7471A 
EPA6010A 
EPA 7740 
EPA 6010A 
EPA 7841 
EPA6010A 

EPA6010A 
EPA6010A 

Concentration 
Reportable 

Limit 

Sample Volume: 575 ml 

1.8 1.0 
0.72 0.6 

ND 4.0 
ND 0.2 

0.25 0.2 
1.1 0.8 

ND 10.0 
1.8 1.0 

ND 0.10 
ND 8.0 

2.0 0.60 
ND 4.0 
ND 0.6 
11.9 6.0 

ND 2.0 
ND 28 

7440 Lincoln Way, Garden Grove, CA 92641-1432 • TEL: (714) 895-5494 • FAX: (71 4 ) 894-7501 
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Laboratories, Inc. 

Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 7 of 7 

03/19-21 /97 
03/26/97 

03/31-04/01/97 
04/01-04/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for metals were conducted on a 
total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: Method Blank 

Antimony EPA 7041 ND 1.0 
Arsenic EPA 7060A ND 0.15 
Barium EPA6010A ND 0.5 
Beryllium EPA 7091 ND 0.2 
Cadmium EPA 7131A ND 0.05 
Chromium EPA 7191 ND 0.2 
Copper EPA6010A ND 1.25 
Lead EPA 7421 ND 0.25 
Mercury EPA 7471A ND 0.0125 
Nickel EPA6010A ND 1.0 
Selenium EPA 7740 ND 0.075 
Silver EPA6010A ND 0.5 
Thallium EPA 7841 ND 0.15 
Zinc EPA6010A ND 0.75 

Manganese EPA6010A ND 0.25 
Phosphorus EPA6010A ND 3.8 

ND denotes not detected at indicated reportable limit. 

Each sample was received by CEL chilled, intact, and with chain-of-custody attached. 

.... 

·~ A,. )A ____ 7_4_4o_u_nc_o_,n_w_a_v_. G_-a_r_de_n_G_r_ov_e_. _cA_s2_s_4_1._i 4_. 3_2_ .. _-_, E_:..._: _7_14_,_3_ss_-s_ .. _s_4 _• _:=_,:i.._~,_: •_:7_~ _L )_3'T'S-=J.--::7:-~: ~-'. 
1 "'n 
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ANALYTICAL REPORT 

Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 1 of 2 

03/19-21 /97 
03/26/97 
04/01/97 
04/01/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for mercury were conducted on 
a total digestion. 

Reportable 
Analyte Method Concentration Limit 

Sample Number: MM-I4,5-2 Sample Volume: 350 ml 

Mercury EPA 7471A ND 0.18 

Sample Number: MM-I4,5-3 Sample Volume: 325 ml 

Mercury EPA 7471A ND 0.17 

Sample Number: MM-I4,5-BT Sample Volume: 245 ml 

Mercury EPA 7471A ND 0.13 

Sample Number: MM-I4,5-1 Sample Volume: 375 ml 

Mercury EPA 7471A ND 0.19 

Sample Number: MM-KMNOrSB Sample Volume: 100 ml 

Mercury EPA 7471A ND 0.050 

~ 7440 Lincoln Way, Garden Grove, CA 92641-1432 • TEL: (714) 895-5494 • FAX: (714) 394-7501 

,f I 
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Horizon Measurement Services 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 

Attn: Andrew Pecaut 
RE: Waste Management/SVLF/W07-014 

Date Sampled: 
Date Received: 
Date Digested: 
Date Analyzed: · 
Work Order No.: 

Page 2 of 2 

03/19-21/97 
03/26/97 
04/01/97 
04/01/97 

97-03-390 

All concentrations are reported in µg/sample. Analyses for mercury were conducted on 
a total digestion. 

Analyte Method 

Sample Number: MM-HCL-SB 

Mercury EPA 7471A 

Sample Number: Method Blank 

Mercury EPA 7471A 

ND denotes not detected at indicated reportable limit. 

Concentration 
Reportable 

Limit 

Sample Volume: 95 ml 

ND 

ND 

0.048 

0.0125 

Each sample was received by CEL chilled, intact, and with chain-of-custody attached. 

~J ,1' ~,M __ 7_44_o_L_in_c_oi_n_w_a_v_. G_a_rd_e_n_G_r_ov_e_. _cA_92_s_4_1-_14_3_2_• _-;-_1=_:.._: ,_,_14_1 _e9_5_-5_4_94_ ,,_ =_.c.._x:_:_,_; ~_· 1 --::;3c=--•+
7
' - --:-. ::_o_, 

l d l 
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Horizon Measurement Services 
Page 1 of 2 

Work Order No.: 
Date Analyzed: 

Post Digestion Spike/Post Digestion Spike Duplicate 
Sample Spiked: MM-FIL T-3, MM-PR-3, MM-I1,2,3-3 

Analyte 

Phosphorus 

Method 

EPA6010A 

MS%REC MSD%REC 

105 110 

Post Digestion Spike/Post Digestion Spike Duplicate 
Sample Spiked: MM-FIL T-2, MM-PR-2, MM-I1,2,3-2 

Analyte Method MS%REC MSD%REC 

Barium EPA6010A 83 81 
Copper EPA6010A 100 101 
Nickel EPA6010A 94 94 
Silver EPA6010A 92 95 
Zinc EPA6010A 97 106 

Manganese EPA6010A 93 96 

Post Digestion Spike/Post Digestion Spike Duplicate 
Sample Spiked: MM-FILT-1, MM-PR-1, MM-I1,2,3-1 

Analyte Method PDS%REC PDSD%REC 

Antimony EPA 7041 102 128 
Arsenic EPA 7060A 76 78 
Beryllium EPA 7091 62 63 
Cadmium EPA 7131A 56 57 
Chromium EPA 7191 84 90 
Lead EPA 7421 102 98 
Selenium EPA 7740 71 75 
Thallium EPA 7841 97 100 

Control 
Limits 

80-120 

Control 
Limits 

80-120 
80-120 
80-120 
80-120 
80 -120 

80- 120 

Control 
Limits 

50-130 
50- 130 
50-130 
50-130 
50-130 
50-130 
50-130 
50 - 130 
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4 

%RPO 

2 
1 
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3 
9 

4 

%RPO 

20 
3 
1 
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5 
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3 
3 

Control 
Limits 

0-20 

Control 
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0-20 
0-20 
0-20 
0-20 
0-20 

0-20 

Control 
Limits 

0-30 
0-30 
0-30 
0-30 
0-30 
0-30 
0-30 
0-30 
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Work Order No.: 
Date Analyzed: 

Post Digestion Spike/Post Digestion Spike Duplicate 
Sample Spiked: MM-HCL-SB 

Analyte Method PDS%REC 

Mercury EPA 7471A 90 

PDSD%REC 

92 

Control 
Limits 

50-130 

97-03-390 
04/01-04/97 

%RPO 
Control 
Limits 

2 0-30 
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I TIME Ts AP 
"F inH:::O 

ltJ'" i- IO'l'Y) - -
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I J...n 

• 
-
I --I 
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tolume of Uquid Impmger Volume 
~ater Collected 

2. 3 

Final z, 
lnitlal -0 

quid Collected fCI -1'" z_ 

·01al Vol. Collected 

IZON AIR MEASL'RE~IENT SERVICES. INC. 

PARTICULATE FIELD DATA 

AMBIENT TEMPERATURE 
BARO. PRESS. ,fl:.,,.._?$'......,,,---
ASSUMED MOISTURE. % ____ _ 
PROBE LENGTH, in •. ______ _ 

NOZZLE DIAMETER. in. -
STACK DIAMETER. in. ·-------
PROBE HEATER SETTING _ __,. ___ _ 

HEATER BOX SE'TTING 
A Cp FACTOR -------Fll.TER NO. 
STATICPRES~S~URE=--------

✓ AP AH Vm T,;,IH 
in H:O ft3 "F 

- I,, ~-'Ii. "!LJt) /05-
/,. "] -c;~_+ ;r~ 
I," :rt,4-. 3 ti '1 
J,q 5~.1 fa, 
~/ .. 7 -sxn,S tlA 
/, </ 'S~ .. - It~ 

~£,500 

I 
V 

/f 

/. o/ 4--!,UJO /~1 

PRE TEST LEAK CHECKS 
METER O,COS .... @ IS in.Hg 
PITOTS - @ - in. Hg 
ORSAT _______ _ 

T.OUT OVEN IMP. VAC. 

"F "F OUT"F (in Hg) 

9.< - ~o 4-
9b ~?, s 
J(}() ,..J-e -~ 

t"1 ~CZ, ~ 

JU/ 5'°'-1. 5 
Je-Z-- $'G 4' 

.I 
fl 

Silica Gel 
Wgbt. 

POST TEST LEAK CHECKS 
Meter C,. a'5'" @ / 0 in.Hg 
Pitots. ______ @· _____ in.Hg 

4 5 
o~,. _____________ _ 

J't("' II Orsat Meas. Time CO::: 0::: co N: 
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I 

I 
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PARTICULATE F1ELD DATA 

TART t7?0 

lATOR # 
l~ Ji?!.-f!: 
[E BOX NO.,_~-----
ER BOX NO. ~ 
ER .6.H@..,,_.-'-'/~-...ai.t::----1 t~Z, 

AMBIENT TEMPERATURE 
BARO. PUSS. j~5I:·~.....----
ASSUMED MOISTURE, % -
PROBE LENGTH, in. ------
NOZZLE DIAMETER.. in. -STACK DIAMETER.. in. , _____ _ 

PROBE HEATER SETI'ING -
HEATER BOX SETI'INO --------
A Cp FACTOR -
Fn.TER. NO. -
STATIC PRESSURE -------

PRE TEST LEAK CHECKS 
METER c::,_coo @ /5 in. Hg 
PrfOTS ___ @ ___ in. Hg 
ORSAT _______ _ 

I TIME Ts AP ./ A p AH Vm T,;,IN T.OUT OVEN IMP. VAC. 
"F in H:O in H:O ftl "F "F "F OUT"F (in Hg) 

a.it ,,z..c - - - /, 1 -~./,~<;"" ~ /6 ~8 7/4 .q--I ,o 'l9 1ao.-,; n JI/ 'if /nt, ..g 
u J.7 hlZ.9 JI t, 97 '" "s 
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<r;7) I. , ~ 57,/JO /c'1 '}J ~'I' 7 
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-
I --I 
■ 
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■ /Y ~./ - I /, °I 41.i>S-~- ttJ2. I ID = __ ...,H:_.__2_0 ______ _ 
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uid Collected 
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ro 
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fd. 
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l 3 

/~~ r;?( 

1()() 0 

7 ,z_ 

NAIR MEASl'RE~IENT SERVICES. INC. 
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Silica Gel 
Wght. 

s 

II 

POST TEST LEAK CHECKS 
Meter (l • a:>O @ IO in.Hg - , b' Pitou. ______ @ _____ in.Hg 
Orsat. ____________ _ 

Orsnt Meas. 1ime CO: 0: co N: 
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TION ~~~• J..\ 
3tATOR _jl_ J 

ECE · ~U~ 
o. !---...~ 
LE BOX NO .. _-=------

;TER BOX NO. ~ 
ETER ~ H @ __!_ t6S15 I ,~c,o ~ 

IP# TIME Ts - A p 
"F inH:O 

-..IA.L 1630 - -
I It, 
_j 

2.0 

■ "t'.L". 

I At) 

' ~ 
I /JI') 

Ill 

I , 
-I .. 
-I 
■ 
I 

■ 
■ 
~ 

■ - I .:.'g. 

PARTICm.ATE FIELD DATA 

AMBIENT TEMPERATURE _____ _ 

BARO. PRESS. ,;rrss 
ASSUMED MOISTURE. %_,;;;;; ____ _ 
PROBE LENGTH. in., _______ _ 

NOZZLE DIAMETER. in._-___ _ 
STACK DIAMETER.. in. PROBE HEATER SEITIN._G _____ _ 

HEATER.BOXSEITING. _____ _ 
A Cp FACTOR. _________ _ 

FD..TER. NO. -STATICPRES_S_URE _________ _ 

✓ AP AH Vm T,;,m 
ia H:O ft' "F 

- I _,c,, li/6 /h'? q,r,, 
lc~ {p5*4'- /6Z-
l 1 <,t,;l ~ /tJI: 
J# q (o 716, rJ 14 f3 

I. J lt;7 Y, o I tJ v, 
/, '1 f.., 87. /_ ft., s-

/, 9 ✓ r:-,r, ~ 

I/ 

if 1v/ 

l~-'1 4F,bJ5l 
" 

PRE TEST LEAK CHECKS 

METER a QO" @ IS in. Hg 
PITOTS. ___ @ ___ in. Hg 
ORSAT _______ _ 

T• Otrr OVEN IMP. VAC. 

"F "F OUT "F (in Hg) 

?? - lDB ;:;_ 
90 b~ :;I__ 

<; j ,,,,9- 7. 
CJ L L..Y- 7 

'lo lo 7 c:.. 
x''-/ 1, .. /o ~ 

--1,......-
c.tJ.() I 1 ,, 

I END = ___ ....,l(ei&Dic..;·=-------

I Volume or Liquid lmpmger Volume Silica Gel 
Water Collected Wgbt. 

2 3 4 s 

POST TEST LEAK CHECKS 
Meter 6 c~C.Q @ /l; in.Hg 
Pilots. ______ @ • in.Hg 
Omt, _____________ _ 

Final 1DJ J__ J 70 II Orsat Meas. lime CO: 0: co N: 

_; 
Initial /er) t~ 0 .2b½ I 

Liquid Collected pz., 5 ~ 6:, 2 

·oial Vol. Collec1cd Jj 3 
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'ER BOX NO. __ _,,_"-------

rER t,,. H@ J. (p I o.zw 
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f
lume or Liquid 
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"F 

1~13 

/00 
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in H:O 

0.0/S 
u, 
~ 

Impinger Volume 

l 3 

(11 J 
taJ 0 

ZON AIR ~IEASL'RE:-OIENT SER\'ICCS. INC . 

✓ AP 

4 

PARTICULATE FIELD DATA 

AH 
in H:O 

Silica Gel 
Wgbt. 

s 

0( 3~ II 
.2 

i 'o 
85 

Vm 
ftl 

Meter 
Pilots 

C 
...__i!!!lll!l~=--kof/~ 

PRE TEST LER CHECKS 
METER (2 .qt? @ I~ in. Hg 

PITOTS 4?/'2 @ Z, #Oin. Hg 
ORSAT _______ _ 

T.;,IN T,. OUT OVEN IMP. 
"F "F "F o UT "F 

POST TEST LEAK CHECKS 
0•~0 @ /LJ in.Hg 

6 @ t,I m in.Hg 

VAC. 
(in Hg) 

Orsat, ____________ _ 

Orsnt Meas. nmc CO: o~ co N: 

1 

2 

3 

11u-z,z.k o,t~ d.f¢CJ atv .lfle- v/R~/ I 
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TIME 

l 3 

Final 

Initial 

Liquid Collected 

• al Vol. Collcc1ed 

IZON AIR ,\fEASL'RE?-.IENT SERVICES. INC. 

PARTICULATE FIELD DATA 

AMBIENT TEMPERATURE 81!) 
BARO, PRESS. Ii S'r 
ASSUMED MOISTURE, %_.c.11~~--
PROBE LENGTH. in. J~-J 
NOZZLE DIAMETER.. in. C,,,_f"// 
STACK DIAMETER.. in. __ -r..._ _ __ z __ 
PROBE HEATER SE'ITING.__.d,.,..'/1-+---
HEA TER BOX SETnNG tV) 
A Cp FACTOR ·-(l-'. i?--~.,,.__ __ 
Fil.TER NO. 
STATIC PRES._S_URE _____ c"'"".-o-,~--

PRE TEST LEAK CHECKS 
METER O oc,C @ l5.. in. Hg 
PITOTS o/o @ .;,.ffe 7 in. Hg 
O~AT _______ _ 

AH 
in H:O 

Vm 
ft3 

T,;,IN T. our OVEN IMP. VAC. 
(in Hg) 

Silica Gel 
Wght. 

4 S 

II Onat Meas. 

I 

2 

3 

➔ 

"F "F °F OUT "F 

Time CO: 0: co N: I 

I 
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II 
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P/1 TIME Ts 
"F 

ITIME END = __ _,_/Jf. __ .... '11 ______ _ 

I 
I 
I 
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Volume or Uquid lmpiuger Volume 
Water Collected 

I l 3 

Final II¥ L~O 5 
Initial fd~ ttr.: 0 

Liquid Collec1ed I C/5 ,'3Cl!J 
Total Vol. Collo:cied I 

HORIZON AIR ~tE:\SL"RE~.IE:':T SER\'ICI:S. !:--IC. 
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PARTICULATE FIELD DATA 
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Meter 
Pilots 

PRE TEST LEAK CHECKS 
METER ~ -ClX'@ I'.£ in.Hg 
PITOTS r-,fV @ at;jp4z in. Hg 
ORSAT _______ _ 

T.m T,.. OUT OVEN IMP. 
"F "F °F our "F 

POST TEST LEAK CHECKS 
Q. u:,z:, @ ~ in.Hg 
~ /✓ @ Z:7?l• in.Hg 

VAC. 
(in Hg) 

Orsa,. ____________ _ 
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TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA SHEET 

Job#: __________ _ 

I Facility: ____,.,~.&1Af::.u.; ...... - 1/4~~~//~;,,4~;;.....r...h.;;.;;~~--L_~...;;.._1 __ 

Location: -s»~· ;....;--"//4--~.;.;.~-1+-------
1 Date: -----.~~/;!'J .... *~7 _____ _ 

'I}? 
1 

Operator: ._,r~"---------

. t/ SAMPLE A 

I Tank #: 5Jf So(, Trap #: __ ,+1 __ '/1 __ 
Initial Vacuum: ____,./.__,, 3::.£,:k,r;...;..;.._. ____ _ 

I Final Vacuum: ________ _ 
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TIME 
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J/()0 00 
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.vioo 60 
I. ' 

{u-J ./1-:J_ 
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:J.9 
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- }'J-
tl) 

' _;). 3 
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J t; 

r I-
,~ 
I~ . 
If 

7 
7 

6 

ILF:AKRATE 

Pre Test : __ ..:..v_,_I v--r---
1 Post Test: ---41-~+-"/(J __ _ 

FLOW 
(cc/min) 

Control Device: _ __,_fh.-.c:;~,;,:._._ ____ _ 

Sample Location: -.,.faa:::;;,u.;;j·',l.ef..: _____ _ 

Ambient ·Temp.: _....;.· _<'(.,...::;~..:::O;___ ____ _ 

~.S'1 ..... 
Baro. Pres.§ure: ----11::.~~~-----

SAMPLED 

Tank#: 57 Trap#: A/A 
Initial Vacuum: ------=';....luzl'l, ___ _ 
Fmal Vacuum: ________ _ 

~~ 
TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

JZt.Jo 00 87 
05 t?-r-
10 ~) 
15 d3 . 
20 2/ 
25 ~53' 
30 /6 
35 IL/ 
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40 II 
45 '7 
50 7 
55 5' 

/54'{) 60 '3 
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TOTAL COMBUSTION ANALYSIS 
SCAQMD MEfflOD 25 

FIELD SAMPLING DATA SHEET 

Job #: _ ___. ...... ..______.,,. _ _ ____ _ 

lacility: --~--L~:;;.--P-s.=.i...::.c..c...-­

Location: -~:..i..:....-=-.;.~=-------

Jate: --~~ti:-:..~~-----­
Operator: _ __,_~---------

1 
SAMPLE A .. 

tank#: -~~- Trap #: ___ w""-/+a..:....-_ 
Initial Vacuum: 3.D fotC 
Jma1 Vacuum: _________ _ 

TIME 
(min.) 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

fEAK RATE 

VACUUM 
("Hg) 

Pre Test : v /( 
rost Test: ===r:.\========= 

FLOW 
(cc/min) 

Control Device: __ ..._8' ..... t-.=--=«..~------
s I Lo . ~~~ amp e cation: --~;;..:;.,.='·"-i~.....,_ ____ _ 
Ambient Temp.: _____ ,r..,....;::!',::..; .. :s;-;;;..._ _____ _ 

Baro. Pressure: __ d:;..;;?-_,·SS-~------

SAMPLEB 

Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: _________ _ 

Fmal Vacuum: _________ _ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 

05 

10 

15 . 
20 

25 

30 

35 

40 

45 

50 

55 

60 

WPDOCS\FORMS\TCA.FRM 



' ( 

I 
TOTAL COMBUSTION ANALYSIS 

SCAQMD METHOD 25 
rn:r.n SAMPLING DATA :s-HEE-,.,.r 

I 
~b #: CL;o ~ -o-t Lf 
lcillty: $"~ u~~ L-f: 

1 

I. cation: ~J:(lpr:. u,'l.-LL-t;'f , ,1 0.. 

te: ·3/, 8 / a, '1-
i I I 

rerator: rz- e,.. 

~ SAMPLE A 

Ink #: 58 Trap #: __ 1-J __ · __ A.. __ _ 
l 

itiai Vacuum: /. o +o<r 
"1at Vacuum: _________ _ 

t 

I 
1 TIME I (min.) 

tv/'700 

I .i 
' 

I: 
. .. 

I 
. i . 

■ 

I 
J. 

I 
I 

,. 
·-

11 
I 

_..I, 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

ss 
60 

1:4.K RAT.E 

VACUUM 
("Hg) 

3o 

2B 
z:..c 
l'-( 

z z_ 

Zo 
tg 
lb 

I'{ 
( z_ 
(O 

1 
0 

~ Test : __ /4~· /......,,.,k __ 
I ;t Test: _____ _ 
.. 

FLOW 
{cc/min) 

\1-_~ 

~~ 

~s--
f-.'> 

'"J-c;-
"7-< 
t-C" 
'-:I-< 
---:;-c;;-

'r< 
1-:< 
~7-< 

Control Device: fct:-6 FfArZ-t:r 

Sample Location: _,,;;::,O,;;u....:.··n.l-1 ... ,-_·-..:.., -----

Ambient Temp.: ~~~--;;..~°' ... C-------
-:7 __ ,;, 1-l 

Baro. Presmre: ,,<q_ s.,> '--

SAMPLED 
Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: _________ _ 

Fmal Vacuum: _________ _ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 

OS 

10 

15 . 
20 

25 

30 

35 

40 

45 

50 

55 

60 

158 



I 
I 
I 

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA ~-HEE.--.,,,_l 

--· Control Device: L.%6 f:t-4r<Z&..:-~ #: Lvr,'+-crt'f . 

lnty: ~ u~ LF: Sample Location: !:::::9':'!1--eS:~~.;..-l _____ _ 

[
tion: ~via;. r/+4::::!,-g'j 

= :z.,1,af&iq.. 
F I 

rrator: f2::c> 

SAMPLE A 

L,: 2« Trap #: ----~------

F Vacuum: 
lu Vacuum: ________ _ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

; '.3500 3c) t:/-S-
05 z.g '7-s-

26 t/-"'S" 
z. '-( . s- s--

20 z..z. 7~ 
Z-,0 'J-5"" 

le \f-.~ 
lb '7-~ 
It.{ ~~ 
It, i:i.< 

so I( .,,,,,,.... 
'1- ~ 

-~ 55 /0 ?-< 
I 60 B '"1-~ 
_.J 

14.K RATE 

; Test: _Ji: __ _ 
lit Test: ___,;~__,;~L=-----
"" 

Ambient Temp.: _.c;;ar;i~...1,'F;__------
-;;_.,·_ 5t;lf -~ Baro. Presmre: ~:..:.;.,;:::;...;_~--:::>~----

SAMPLEB 
Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: ________ _ 

Final Vacuum: ________ _ 

TlME VACUUM FLOW 
(mm.) ("Hg) (cc/min) 

00 

OS 

10 

15 . 
20 

25 

30 

35 

40 

4S 

50 

55 

60 

\ 



I 
I 

TOTAL COI\.1BUSTION ANALYSIS 
SCAQMD ME'fHUD 25 

FIELD SAMPLING DATA :,-HEE-'""f 

I 
ob#: c~..)D"::/--C/4 

lcility: z:t\I'. 0A ~Eu LF 
•. 

·c· cation: S:r::.1\.\'1 \..i t~U..,E::( , ~ 

. te: -:z,/, 9{q'7-
i ' rerator: rzc..., 

.l SAMPLE A 

lmk #: ~/Z.. Trap #: L 2A-
1 ftial Vacuum: l.o fv.rr-: 

lna1 Vacuum: ________ _ 
i 

I 
' TIME VACUUM FLOW .l I (min.) ("Hg) (cc/min) 

:~o>o 3o ....,._ 5 

I; OS Z1P5 '"1-~ 

~ j 10 z_~ 

o?as Z-'1 ~ 
• 20 z_z_ +~ ,. 

25 z:...o \1-,S-

:/ 30 (6 '7-;;-
I I 35 { 6 t:l-S-

' 

•/: I _,;-- '+-5" 
I!> ~-;;-

I 

I 50 IZ ~ -./ 5, ' 

t-~ ... 55 10 

,~ 60 8 
_ J 

li-uc RA.TE 

f
~ Test : __ ~IL........-__ 
t Test: __ li.;..;j.iz;..;.· __ _ 

Control Device: U(J; A--tA,z;7" 

Sample Location: .=:O;,::::V:..:,.i'-""<'. c:s-..-=-:--...:':.------
Ambient Temp.: ?-(J °F- . . n~ 
Baro. Presmre: tf c t '1:::-- ¾ 

Z-'f 55' ,;, I-I~ 

SAMPLED 

Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: ________ _ 

F"mal Vacuum: ________ _ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 

OS 

10 

15 . 
20 

25 

30 

35 

40 

45 

50 

55 

60 



I 
k ! 

'.DCA. 

ERi.CE.~~ 
NO. 
LEBOXNO. r STAR.T-.-l"--/....:.'/_O ___ _ _ 

. . . • ' 

PARTICULATE FIELD DATA 

METER BOX NO. i 
METER .iH@ ·___,,/,..;;:f/;_~:i:~--

" Y• (l ~t,. 
PROBE I.D. NO.-=-..,...· ____ _ 
N0ZZI.EDIAMETER.m.. ____ _ 
STACK DIAMEraR. in. 
PROBE HEATER. SB'ITIN::,.,,.G~----
HEATER.BOX SETI'ING._::: _= _= _= _= _=-_-_-_-
A Cp FACTOJBR=~~§§§~= FILTER NO._ 

ASSUMED MOISTURE. " ..:--_-_-_-_-_-:__ 
AMBIENT TEMPERATURE 
BARO. PRESS. "?.<.\ · Z. s·-:",""'~/~~~-
STA1lC PRESS. 
N0MAGRAPH INDEX 

· · PRE TEST~ crew 
METER c). ui'1""o t~ m.H1 
Pn'OTS - 0 - in. Hg ORSAT ______ _ 

i-.~~ ~~--•:• ~: •~ ;i ;~:•: ::r•i~: -• ~:t~i ! M,2 ~:;tE- i-t , ~~~----_: ~) 
.C,,~\e.. CX) r,.)~ f,-1/ \-

.,I 

07 -/-f-r- ,,. 
10 1.J) I I 
i'S -;o I 
Zo ~ () I 
ZSC;{) I 

\ ~ t:../) \ 
I "?,=; \ \ \ 

I 40 \ \ \ 
l-6 \ l 1 

-:v I I 
$ J J 

I ~t:f w / I 
I 

I 

I -
I 
I 

I 
I 

I 
I Avr.. I 

TIMEEND-

'lr----+---1--~--+-~I 

I lt---+--r--t-lf---4---'::::~I 

P'mal J /0,rt. //OlfL /52, 
lnilia1 loo /DO :) 

Liquid Collec:11:d (0 lo l :) 

I 
Total Vol. Collec:11:d '2.'-) 

tvk S< co 
, ~ C) 

I ~ 0 
I .s·~ 0 

S1 j Cl 
sz... 0 
5~ <?) 

\ ~~ 0 

\ sz. Cl 

\ s--~ 0 
s~ 0 
~ 0 

I 

'91:f 

POST TEST U;AK CBECCS 
Meter _____ O, ___ --:-iD. Hg 
PilDIS @. ____ in. Hg 
Orsat 

II OrntMeu. Time co, 0, co N: 1. 

1 I 
I 

I 
2 

3 I 

II Nome Cat 11 o, I D. I D, I Averae r 
I I I I l h 11 I 



I 

. /' 

I I 

I I 
I 

\ 
\ 

I 

) 

PARTICULATE FIELD DATA 

METER BOX NO. ~ 
METER AH @ / qi ( 
Y• _.jfd/ 
PROBE I.D. NO. 
NOZZLE DIAMETER.=-..,..in.-----

STACIC DIAMETER. m. 
PROBE HEATER. SEITIN,..,.,G,,..-----
HEATER. BOX SEn'ING 
ii Cp FACTOR ·-----
FB.."I".ER NO. --------

/.% 94.J .. .3~ ~() 

/,q 94 :,.. L/ ~z 
/.9 9.s/ . .-~ 9;'l-J 

I /, 9 tf,%'. l . '&S 
/.'t asc-,<. ~ Cl;L 
/.C, IC.. '.:i -~ ~ 

\ 
\ 

),9 

IP 
~ l;'7, " ~ 
%9.,'-/ )s9 

1 1.c,, Q-=1-1.f .o ~ 
/.'' q-;-::, ,9 '11-. 
/.C~ 94if /# -~ (.;-,1() 

I ,.c '-1'7f,)o~ 90 
!.C/(:, 9'1} 9-- .).. C 0 

ASSUMED MOISnJRE. '-=-----AMBIENT TEMPERATORE::=-, __ _ 
BARO. PRSS. ·"2,.q. 2 $ i ..-../'="'= 
STAnc PRESS. ' , 
NOMAGRAPH INDEX ____ _ 

PRE :resI LEAK CHECQ 
METER 0,<DIC.@ i:-Z m.Hg Pm>TS. __ @ ____ in. Hg 
OR.SAT ______ _ 

%0 '?~ 0 

15"\ -9-1 ,::) 

~. /' '53 (9 

'6~ <;~ a 
~~ q a) 

R<; ~'< t:) 

~6 <;t:. 6) 

8t.c. $3 () 

151 s~ 0 

)s-+ 51> 0 

~ I S,4 0 
~ I .s~ 0 

l1r--+---t--+----+--+----+----+-------l-----+---+--------t-­

l 11---t----+---+-----+--+----l---4--------+---+------t--t----

11 r---+--t-----t--------t----+----'---+---+----t-----t-r--­

I 11-----+------+----+-------t----l----l~--4---+---+----,-+--;------

POST ]];ST LEAK gmcrcs 
Mmr ___ _ ~@ ___ --:-ill. Bg 
Pi1DIS @ ____ in. RI 

Onat 

I Piml '"' z. fl/fit. 
lnmal /lo /(0 0 

II OnatMeas. T'une ~ 0, co N2 
,. 

1 I, 

I Liquid Collecied 1¢ qq 2-
I 

2 

Tolll Vol. Colledl:d ;o 3 

II Nozzle Cal l I D1 I D. I Dl I A¥eraee I 
I I f U.13 ~ I 



I 
~5V F . 

~J.fitJ v'»'½y 

'

PERATOR. l"' /14..P 
OUllCE Fl~ e.1= T"l'\n-E..T 

UNNO •. _:.:g=--------SAMPLEBOXNO. _____ _ 

l'JMBSTART # f39::: "2.~eo 
I ~ 

.... ····· . • . .: . . . .. 

PARTICULATE FIELD DATA 

METER BOX NO. f 
~ AH@_~-,§L.-".._,,!f.Jl,~.,..;..,_t:_:_:_::::::= 
PROBE I.D. NO. _______ _ 
NOZZLE DIAMETER.. in.. ____ _ 

STACK DIAMETER. in. PROBE HEATER SETI'IN_G ____ _ 

HEATERBOXSE'fflNG. ____ _ 
A Cp FACTOR.. ______ _ 
FILTER NO. _______ ___ 

ASSUMED MOJSnJRE. "=-----AMBIENTTEMPERA'nJRE._ __ _ 
BARO. PRESS •. ______ _ 
STA11C PRESS. ______ _ 
NOMAGRAPH INDEX ____ _ 

PRf IfSf LEAK CHECKS 
~O j (J m. He 
Pn'OTS - 0 - in. Hg ORSAT ______ _ 

I 
~,,le oo ,J{\- fVA. Nlr /. 9-G:i '1'7JY· J f ~ ~, 

..,, o---, - /.Cfb {)'Jc,.--::/- ~l-1 · <x-7 
/' 

<::;r (2-

~ ("") 

9S 
I 

I 

\ 
\ 
\ 
J 

S7. ~, 
~ 
G(c, 

<D 
'-fCi 
-so 
~ 

St 

('1) 

c', 

0 
C 
(1 

C) 

0 
f"l 

D 
C 

111---+---+----l-----+----I-------I-------J-----l----+------t----t---

111--+------4-~-----+----4------+-~-+---+------t-r--

f 11--4---+----1---1--~--l--l--+---+-__;t-------t-­

l 11----4-----1--~--l----1-----.+-~-+---+---+-t----"""" 

I Av,.. 

TIME END•-------------
POST TFSI IJ;AK CHECJCS 

Mmr O,OJ S O f U ia. Hg 
PitD11 - 0 - in. Hs 
Orsat 

P"mal II OrntMeas. Tune COi °' co N, I 
l 

Liquid Colleca:d 2 

Toll.I Vol. Colleca:d 3 

i 

I 

ll Nozzle Cal ] D D. D Averatt I 
••-----.. • .... • •rt a ..,-mC'Ul:'VT" 1:'t:'IPVI~ tNr 

I I I I 1GJ I 



I 
•• t •• • • • • • 

PARTICULATE FJELD DATA 

TION':,,.,.:, \/i...\l½, [.'\. 
OPERATOR. /J,£_ '' 

ECE I frZ tCW-- 0-\:Cn-hf 

ASSUMED MOIS'nJRE. "=----­
AMBIENT TEMPERATURE'---­
BAR.O.PRESS .. __ .,,,.-~--­
STA1lCPRESS. -c~ o·~ 

NO. ] ':3'. irQv".lD ':. . r-
NOMAGRAPH INDEX ____ _ 

LE BOX NO. __ - ____ _ 

I 4.o iO I l:,.SS 4 0 .o ~ /. r;o q4c,. s ~i --:+-1- I <Sz. '$' 
( +.S I':, I l:,4'1 o, c1S I. GO 94-t,4 · ~ 1, ~ / SZ ~ 
\ i0.O Zc ll:;b~ 0 .DI() /. (--,0 'i'So.:;, ~1- ~ SZ. 'is' 

'3~ SC, 

~o +~ 
C:S,1..1 ~ 

't>S &> 
'oai '61 
°JO ?;\ 
C/ I ~(_ 

.1,-mf 'to.D bO {{-?C:,9(, I) .o:--::,o i. r.ao q~s. IS~ 85 w 
C, -;z.s /(..,1S O,OiO /,foo '9'=:,::/-.C) ~7' 31 

t.:}o ~z. 
qz ~~ 
c:,-; 'D~ 

' ql.{ '?"'f 
'x~ -~o I 

s 8?- ~\ 

lf ~o '6Z 
91 '6s ,-; iS'-1 
'1'-1 'isS 

~?/1 

POST If.ST t,EAK CHECKS 
Memr ,.) ,,::,) 1 S @ fS m. Hg 
Pitots ,Z/Q. @ ~,, m.Hg 
orsai · ✓ 

I Pinal ll{1 /f9 3 ,r,.A l '1) II Orsat Meas. Tune ~ co 

Inilia1 r ')'.) ICY..J •b (' 1~-:,. 1 

I I.Jqujd CoUec• l1?, IC, ~ ~ fo 2 

Tolal Vol. Collec:11:d 
./ ,(" 3 

I I Nozzle Cal 11 D. 

··------ ------------------- .... _ I 
D. D, I Averal!e 

n_ s 4 



. ,. . ... -· . ~ . ·~ . . . . . . 

PAJmCUJ,ATE FIELD DATA 
b MEI'ER BOX NO. 

METmt AHO ·--,-, (;,D-~--,a--- ASSUMED MOJS"IURE. "-::::-----
AMBIENT'l'FMPERA1URE. _ __ _ 

Y• o .c;r.,-z..4 
PROBE I.D. NO. _ _.'f-_ .... l ___ _ BAJlO.PRESS.::-~:.--=-=----

STATIC PRESS. - C · O'"; 
NOZZLE DIAMETER. in. -
STACK DIAMETER. in. -%~",.,..' --­
PROBE HEATER SE'ITING -
HEATER.BOXSE'ITING ~-----

NOMAGRAPH INDEX_-___ _ 

rSTAR.T 4 Cp FACTOR a "K'{ 
FILTER.NO. ·-----=::;.......-+---

· PRE IESI' JJ;AK CJJECKs 
METER ·=' r<{ 0 I S. in. Hg 
Pn'O'I'S cd}a:, 0 3/ 'S in. Hg 
9RSAT ✓ 

I :~;::~,~:~2 ;~;~,::·~~~~:t:.~~-::~!ii2·~~~:~ 
• 1)- Ca Cl) ;5c,,.:, 4 0, C> 10 i, 60 '9S:'.1, '3b'1 '6D ~ ,..;Ac, S&- (o 

I S ~ s i9'1'1S .t..o .o,o 1. 60 q~ .~ ~~ 8-D ,,- S2 6 
• 1.-i '?,() lhSo '-0.01() / bO qt, I <:.( i=t '!5z.. f S3 ~ 
• > ":}& i &;?S ~,D1f'J /, GD q,y;, ~ . 5-5'1 <3°7. ~ (. 
I '- 10,0 /f..,¼ ~=-0.,>10 l,C»o -?CiS,7- 9o ~L-J 

I C.- 6 f<;.o i~'So r.1. c .. ·-:;o l, bO °ICA.ioz... iz %0 
'7 ,~s ife.¥-7 C>,CGC> i,GO /ool,1- is 'SI 

\ 
\ 
\ 

s~ 
ss 
91 
St 

~ 

~ 

- ~ 

'i'l 
~ 
S2 
~o 
SI 

l. 
G 
G. 
L-. 

G. 

" L. 
c.. 
C... 
L.. 

~ 
C, 

I 
I LfZS /C:,J'S (:, .01(.) i,GD IOZI ,S . .:17_ 9r-l I 

~- b l60 /C....Sz . O,o,s i. C:D !oz.:~.S4o 8/ ~ I 

s, Cc 
<;z C, 

~ ~ 

S+ 
SI-
S3 

I ) ~5 /C...r'S n o;S i, f-.n lo~~-~ '1's 'isS \ 
, ·~ l:0,0 /03.5.~/S I 

s~ 
S'"'> 

I 
Av~. fdJ.O j(p'f/.'1 6.NCJ'O ido L{f-.S'-fttO 'i, L/,' ~~- . ~ 

POST :reu I,EAK CffiCICS 
Meu:r O ,C z;: O / S . iD. H1 
PitDls .?!. @ 1E /2 m.Hg 
Onu r ; r-J,C_ , 

I ,t--.......;__,;;,-~~~-f----,J-;~--JI 

I 1r-----+---t---+---t--++-~, 

Pinal /s-·1 (7.J-- :> ,-..;A. i~ I 
IDilia1 ICLJ iCX,;i (p r, ))S°), 

Liquid Collectlld ~ z;L; 3 \ i 
J Total Vol. Collectlld ~, 

II <>mt Meas. T'ame co, °' co 

l 

2 

3 

c; 
c.... 
G 
c; 
G:, 

N, 

I II Ncn:zle Cal I I D1 I D: I D~ I ~ .A=n l _ s 

I 
I 
I 
I 
I 
l 



I 

L.OCAnoN ~,..t \ t:, , a 
OPERATOR ~ 1 

... ····· - . .: . . .. . . 

PARTICULATE FIELD DATA 

MET.ER BOX NO. ~ MET.ER AH@ -,-, b=C--;./_C, ___ _ 

Y• 0 .•,•1 ?-44 

ASSUMED MOISTURE. "=-----AMBIENTTEMPERA'JURE ___ _ 

BARO.PRESS.:,---~-=~-­
STATIC PRESS. - 0, 03 

ECE j,fr f:I~ ~ -'.'fev'Z-t 
NO. ::o;-Sl..~(Yi:t I 

PROBE I.D. NO. =--•i~-::;..i../ ___ _ 
NOZZLE DJAMET.ER. m.._-___ _ NOMAGRAPH INDEX ____ _ 

LE BOX NO .. _______ _ STACK DIAMETER. m.._......:.i'i Z'-✓·•---
PROBE HEATER SEITING - PRE IE$I IJ;AK QJECKS 
HEATER BOX SETTING_____ METER O C::,I I @ I c, ilL Hg r S'fAR.T . !"1CX) ACpFACTOR Q,'o/f::l fflO'l'S ?5 /<:5@ '3£?,, iii.Hg 
FlLTERNO._________ ORSAT c-L 

lf r: ~~ 1it·1r, ~~ ., ?'j_E 1:,:~LL.L:,L!~:~)~ 1~~:~~;::F, 
.A.,...6 o:. i·9~9 O,o3o i .. '=c) (/i!J?/2. "fZS ~7 ~ I NA.,_ S:; 5 

'7 z.s 19,o o .o7...S /. 60 ~':l-. 6 '-5~ %, ,..- 51-- S' 

1 (,-b is.a U~s-:;, o.Ol6 i.f:D Ln-.CY;S ~o x-o I Sb 5 
I 5 ;-:+.s n,"iCi o,oS::) /J...o L-i'1,.o ,~., x, I s~ 5 

i-i U>O 11-H, v;i,,.._-:_;:,,,..-_ .. O .CrW / ,~ 5o,', «s ~I \ 5z 5 
I 
I 

S2.. 
s~ 
Sc:.. 

I ~ 
I s~ 

I s~ 

I o- b 
I s-.;. 

I S? 
s I S4 

I ~ 
'7, 

I sz 
$3 

,., 
'- 53 
\ 5'-1 

~( 

Ave. 
'IlMEEND • r 

PQs:t TEST J.EAK CHECKS 
Meter Q,.,~ IZ.... @ T~ in. Hg 
Pi1Dts .:;.:; / •::.. @ >/ \ in.Hg 
Orsat ~., ' --

I Fmal ~ ~~ l+I II OnatMeas. Tune ~ °' co N~ 

lllilial iW ll:O ~ IG'S 1 

I Liquid Collectr:d J..fi 2-f 3 C, 2 

Toll! Vol. Colleclcd . ~ 
I 

-- . -- . -·--·--·--.. - ,u,. 

3 

II Nozzle Cnl 11 D1 I D. I D~ I •-e r 
1 6 6 I 



I 
I 

TOTAL COMBUSTION ANALYSIS 
SCAQl\ID METHOD 25 

FIELD SAMPLING DATA -sHEE .......... ,_l' 

I #: wo·=t -o t lf rty: :5;~, l~lt~y L,>-;Z Tfll 
,cation: 51m, V'All-ev 

le: f /~ /92- ~ r I f-
perator:,$__, ___ / _______ _ 

I euN-11 / 
SAMPLE A t .#: _5-____ ,__ Trap #: ___ _ 

itial Vacuum: 9. S-- ~rr"' 
Ji Vacuum: ________ _ 

~ VACUUM FLOW 
("Hg) (cc/min) 

00 ~ 
05 ~3 
10 <8'3 
15 22. ~ 
20 20 .> 
25 

30 i" 
35 

40 (2... ~.3 
45 

50 

55 

60 ~ -3 

f RAm/4/ 
jrest, l 

est:~/ 

Control Device: ~ I \.A. \2...~ 
Sample Location: ~ l «::: + -1 
Ambient Temp.: ________ _ 

Baro. Pressure: 

SAMPLED 
Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: ________ _ 

Fwal Vacuum: ________ _ 

TIME VACUUM FLOW 
(min.) (•Hg) (cc/min) 

00 

OS 

10 

15 

20 

25 

30 

35. 

40 

45 

50 

55 

60 

1'37 



I 
I 

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA S .... HEE ............... T 

l ,, bt!:z-1 - 0/LL 

tnty: ~"> ,,,.,_-, VIA..\ I~ 7 _ L_ '"'l-vl<Q F,· 11 
,ocation~ S ,_, V~l\~J 
lte: 9/z? /97-
•perator: -~ .... ~---------

1 ~rJ~Z-
SAMPLE A 

Ink #: 5 -9: Trap #: ___ _ 

rtltial Vacuum: 9: ·--~ fert' ta1 Vacuum: ________ _ 

TIME VACUUM FLOW 
I (min.) ("Hg) (cc/min) 

6000 2. ' ~.3 
OS ·s- ·153 
10 13 .3 
15 "'2 \ 3 
20 3 
25 _; 
30 

35 3 
40 I 
45 

so 
55 

60 • 
-~ -'fl;,/ 

txRAm . 
r=~ t Test: 

Control Device:'·:_£t1-. ...1..liJ:l14,t..l'o,..F _____ _ 

Sample Location: ::::Z: vi.. /(!. ± - Z 
Ambient Temp.: ________ _ 

Baro.Pressure:_.-z._;q_._2~'------

SAMPLED 

Tank#: ___ _ Trap#: ___ _ 

Initial Vacuum: ________ _ 

Fmal Vacuum: ________ _ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 

OS 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 



I 
I 

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA -sHEE--T 

I #, 1,,,,,b--?- - o, "' Control Device: _7'...:...-~:..::'4~12..,;;..:.£ ____ _ 

fmty• :si"""' v~rr~x l~Jl-~ 11 
)cation: 5 I ,n--, I lt ~ ( re t.J--,.--
le: 9/z<f / q-=,. 
perator: _:7?,/_.__ ________ _ 

I ev_.j~'} 
SAMPLE A 

Sample Location: --=J.=:-!vt:..!::.\~e~:\:..A--_"3 ___ _ 
Ambient Temp.: ________ _ 

Baro n-.---· L-~ . z. s- j -- / ,.__ 
• .a;-1rn1.1&10e / <S 

SAMPLED Jk #: S-1: Trap #: _____ _ 

itial Vacuum: (J. .5 -fcf"'t"' 

Trap#: __ ~_ Tank#: ___ _ 

Initial Vacuum: ________ _ 

lat Vacuum: ________ _ Fmal Vacuum: ________ _ 

TIME VACUUM FLOW TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) (min.) ("Hg) (cc/min) 

Coo 00 

05 25 05 
10 10 

15 15 

20 20 . 

25 ,-=r 25 

30 30 

35 35 

40 40 

45 45 

50 50 

55 3 55 

60 3 60 

Ix RATE · 

.Test : ~ \ 
Test: ~ 

.1. h. 9 



I 
I 

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA s-BEE.......,,...T 

L, t,uo:+-oH -----------
1 ~I'_ Clu,rc__ 

Control Device: __ '"1.!.-,;:; 1lT___.;"-1
_.;;;..----

Jm t y: -~ ..... ·-__ i\_l __ ,J __ c{.~--~ ~---"'UA ___ r _Jc;......✓..:..\ l_ 
Jcation: Sv'l.r, \ltd ( ~ , ()~ ---------~----

Sample Location: ---=~;.,._:.,;"\;....A-.=.v...;.~-ti----
Ambient Temp.: ________ _ 

1 e: ___ 1-\\..,....-z._~ ..... 1~ __ 1-_____ _ 
perator: __ , __ .Ar_·· ______ _ 

Baro. Pressure: ________ _ 

I fJ,.__,~\ 
SAMPLE A <SAMPLED 

tic #: _s_·~-- Trap #: _r-....i_· ____ J~~-

itial Vacuum: S. 6 Torr 

Tank#: ___ _ 

Initial Vacuum: ________ _ 

Trap#: ___ _ 

la1 Vacuum: ________ _ Fmal Vacuum:_....:...-------

TIME VACUUM FLOW 
\0 (min.) ("Hg) (cc/min) 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 2-1.s 00 

05 ·z:i. .&, 05 

10 zs,i 10 

15 z.-;,i::, 15 
_),g 20 -z.z.o 20 

25 Zo. / 3 25 

30 I - 7 '6. ~ f0 30 

35 lfo,L{ <a 35 

40 14.S 40 

45 /Z.6 45 

50 /D/tj 50 

55 ~,7 55 

60 (' ~7{1 ,, \.. 60 

~ RATE 
I 

'Test: 
v 

Test: J 170 



I 
I 
I 

SAMPLE A 

TOTAL COMBUSTION ANALYSIS 
SCAQMD MEm0D 25 

FIELD SAMPLING DATA SHEET 

Control Device: _.::L-Ks-.:....--·::::.." _FJ.:...-.;;..-✓~-· ---­
Sample Location: _..:::fu:'l~· ,,.::w~· ~~~~-----

Ambient Temp.: ________ _ 

Baro. Pressure: ________ _ 

SAMPLEB 
SL.{ Trap#: ___ _ Tank#:____ Trap#: ___ _ 

~ . b --ro-«-
[
. ·a1 Vacuum: 
al Vacuum: ________ _ 

Initial Vacuum: ________ _ 

Fmal Vacuum: ________ _ 

,. TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

TIME VACUUM FLOW 
(min.) ("Hg) {cc/min) 

00 Z<,.S ~ 00 

05 -Z+·b %:, OS 

10 -Z.'5,'i: 151 10 

15 239 i-; 15 

20 ZZ.,O i~ 20 

25 Zo.1 i3 25 

30 )'6.Z <33 30 

35 /(:;i,4 ~3 35 

40 f L.f .S %~ 40 

45 lz..i ~< "') 45 

so ID.1 ~..., ·~ 50 

_.:, 55 ~ - ("") .7 ~; 55 

60 + ~ 60 
];, 

IA/( RATE 
_ ... 

I t Test: 
st Test: 171 



I 
I 
I 

TOTAL COMBUSTION ANALYSIS 
. SCAQMD :METHOD 25 

FIELD SAMPLING DATAS ,,_HEE.........,T 

t #: __ ....;,;1._•-"..;..::,_.......:.·-t_-_<~_~ · _l '-\ _____ _ 

lnty: __ c✓_:~_-,.;.,__;..\.1 __ ~, .... \ ✓-..... >;+---'--~"--f.._!~k..;.·_j __ \ t_ 
i:ation: __ C, _____ :"""--· ._l~). __ J __ L;......,.....,_c.A ___ _ 

l: __ __;.Y.,.....;;..{z._......,.R('..;...:.~t'_, ---

~ 

Control Device: _________ _ 

Sample Location: ________ _ 

Ambient Temp.: ________ _ 

Baro. Pressure: _________ _ 

12--u .~ .J. 
SAMPLE A SAMPLED 

~ #: _'::_f __ .J__ Trap #: ___ _ Tank#: ___ _ Trap#: ___ _ 

tial Vacuum: ----~_,b~rt,_r_l' ___ _ 
I. Vacuum: ________ _ 

Initial Vacuum: _________ _ 

Fmal Vacuum: _________ _ 

:DTIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 -Z.t:\ ~ ~ 00 

05 2-:).,b ~3, 05 

10 Z-S,'1) ~3, 10 

15 -Z-3.4 <a3 15 

20 2Z.o t3 20 

25 2o.l 153> 25 
·r 30 I ,.... ., ':S • ._ %3' 30 

35 I L,.t+ ~3 35 

40 It../, • ~3 40 

i ;> 45 IZ..b ~3 45 

50 /o;i l5"?, 50 

55 ~.9 ~.., ,.;.) 55 

60 ? ~cf 60 

lrc RATE 

rest: J 
Test: 

C 



Facility: ~ V \-'f 

Source: :£ \ \Jci2.!f. C ·\A; t~ .. -\-

ORSAT DATA SHEET 
METHOD 3 

I 
I 
I 
I 
I 
I 
I 

Run #:._2--____________ _ 

I 
..... 

Run l 2:. 

IGu '• 

Actual -Net· .•· Acutal ' ·=.: 

Reading . Reading ' . 
.•, : . .. 

lco2 ((Jk G;,,l-
fv. ·2..- I~ ¼ 

I 0 2 (Net is Actual Oz minus 
Actual CO2 Reading) 

j I co (Net is Actual co . 
rainus Actual 0 2 reading) 

I 

N2 (Net is 100 minus 

I Acural CO reading) 

I 
' 

I 
I 
I 
I 
I 

HORIZON AIR MEASUREMENT SERVICES. INC. 

Net 
: 

l- . Lt 

Job #: wt,; T" - c, 1. 1 

- By: -n,.v 

·. 3 Average 
-~ Net 

Actual Net Volume -:. 
,;.. Readiilg 
1 

... 

~ 1.. 
~-)_ lR·3 

I 

J. 7 3 



I 
I 
I 
I 
I 
I 
I 

ORSAT DATA SHEET 
METHOD 3 

Facility: SV J..... F 

Source: f\\A.Q..E.. C?::, ..\-\e..+-

Run #:,~·3=-----------

I 
..... 

•·. Run 

IG~ 
lc0i 
I 01 (Net is Actual Oz minus 

Actual CO2 Reading) 

1 
CO (Net is Actual CO · 

I minus Actual 0:: reading) 
I 

I 

I 
I 
I 
I 
1 

N2 (Net is 100 minus 
Acutal CO reading) 

1' 2:. 

Actual -Net· ,· ·' 
Aanal " ·=.: 

Reading .. : Reading:. .. 

I~ ~ 1.re ~ '2> 

I 
I 

HORIZON AIR MEASUREMENT SERVICES, INC. 

N'.et 
. •' ·: 

1-B 

-Job#: W0'1"-0\4 

Date: 51/i /91 

. By: ~ 

·. 3 Average 

-~ Net 
Net 

.• Actual Volume ,._ 

:.- Radiilg i 
... 

¾ -:}•rV -ii 

.l 7 4 



I 
E~~::.~ 
ERATORlt,C.,, I tz, ~...) 

ECE1<f-1-:..ZJ::t.•'rltG 
0. t.::_i7fff-r 
LEBOXNO •. _______ _ 

rSTART 
z. 

-
.~,_.f_,_ ..... •,:_::: .. :.:.,_·.'.:::.:',·:_._:,_.1,:.,::···':•·.:·,;· .• ,:,•:•• .. :.,::_,:;.•.::;~~~3t~~ . ,- f ~i-: : [,: 3:/:::· i --ti?\} t 

Fmal 

Initial 

Uquid Collected 

Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES. INC. 

'.:Q.Jv-E)< ;::.... I I ;; 

ASSUMEDMOISTURE. ~ f O k 
AMBu;NII'EMPERATURE:--~~45>,.__u~t--
BARO.PRESS. 2'l, ~ 
ST ATICPRESS. •:,!J.t"l: 

f 0.0"5 ~Q 
~ TEST LEAK CHE~ 1"2.-(_ 

METER('.2. (1:1.Q. @ / ,3 in.Hg 
mars v}v.=@ :{p(f-Z-in.Hg 
ORSAT _______ _ 

cl~/L-occ ~ A icc~✓-<-~n~.-c:­
tJc.~~~ 

POST TEST LEAK CHECKS 
Meter ______ @.· _____ ia.Hg 
Pitoll @ _____ i,n.Hg 
Onat _ ___________ _ 

OnatMeas. 

I NouJeCal 

z 

3 

Time CO2 co 

o. Average 

175 



PARTICULATE FIELD DATA 

METERBOXNO. ______ _ 
MET:ERAH@ _______ _ 

Y-

?~Z/z_ 
ASSUMEDMOISTURE. $ ____ _ 

AMBIEN'II"EMPERATURE ___ _ 
BARO.PRESS. ______ _ ===~=--------PROBELENGTH,in • ._ _____ _ 

NOZZLEDIAMErER..in. ____ _ 

STATICPRESS. ______ _ 

STACKDIAMEJ'ER.in. PROBEHEATERSEITIN._G ____ _ 

HEATERBOXSEJTING 
ACpFACTOR ------
Fn.TER.NO. ________ _ 

PRE TEST LEAK CHECKS 
METER. ___ @. in.Ha 
PII'OTS @ ___ in.Hg 
ORSAT _______ _ 

~b l:~'iO -l&';J-4- ~..,~ le~ -1~~~ '1// 'rl ~'i 1Z /,..0 ~ 

r -?.'< t{,34-- t"T -CfZ . !).,e:; 7f1Z).:O 'Ft ~ 'fij ,.J_'?o/' k-5 n 
~ ts..o f/_9,,., O.,(?fL ,R.,~ ?5"?./ C/fr 9-1: :J.tf'3 la '1 /CJ 
:; '2L'6" ti, !J,f o.~ t/t6 76-~ ,e o/8' 9~ 1/;F ~-~ /IJ 
I. ~..o j-t;~-;- ~oL ,;,,,c, 771,I '1~ 15 ~ L .. 7 14 

~~ lfr,~·n tJ.o1.5 1,-w "j 778,4" . o/.~ 9r !L'73 1-,p-
jX ~ ~ 7[15.,J/ie. 
I 

I 
I 

I 
• 
I 
• 
-I 
I 

I 
I 

I I \ 
I 

\ U ~ • Cl\ 2, ?- POST ~~EAK CHECKS 

Meier 0· QO O O J~ )a.Hr 
Pitota ut,,1 o ;, __ '.b i1&.H1 
Onat ' 

I Fmal II OnatMeas. Time c~ ~ co N: 

I 
laitial 

I Liquid Collected 1 

' ital Vol. Collected 3 

Nozzle Cal D, o .. °' Average 

UZON ALR MEASUllEMENT SEllVICES, INC. 
u~z ~ AV<-fe<~ ~ a &0 /3 1 i ,; 

- . .A ,. -·,_,,,...,_ 



I 

TIME 

l=e or Liquid 
■•er Collected 

Final 

Initial 

uid Collected 

ol. C0Uec:1ed 

lmpmger Volume 

2 3 

f 
;eo )=10 0 

l8~ -~ J 

.o:,.i AlR ~fEASL"RE.\IENT SERVICI:S. INC. 

4 

-

~ 

PARTTCTJLATE nELD DATA 

AMBIENT TEMPERATURE 9'0 
. BARO. PRESS. qg -;.yw.,.,.----
ASSUMED MOISTURE. % JZ,. 
PROBE LENGTH. in. . ,-~/ 
NOZZLE DIAMETER. in. ' jit1 
STACK DIAMETER.. in. __ 'D 
PROBE HEATER SETTING ,{),fCAlH 
HEATER BOX SETTING ~ :;C> 
A Cp FACTOR t!J~{t+ 
Fil.TER NO. 
STATIC PRES.--:-:S:-:-:URE~-=...t,~?'5---

PRE TEST LEAK CHECKS 
METER ~@ J5"" in. Hg 
PITOTS k/4:C@ ~,t. in. Hg 
ORSAT ______ _ 

Vm 
ft' 

T,;,IN 
"F 

T.OUT 
"F 

OVEN 
"F 

IMP. 
OUT"F 

VAC. 
(in Hg) 

Silica Gel 
Wgbt. 

s 

13Z .'1-ZZ 

~ CKS 
Meter O • ~ 1;;?~;" _ ..... =--='-~ .... ::"' ,._7'""_ -= i_in.Hg 
PilOIS • • in.Hg 

o~t----'-------------
II Orsat Meas. Time CO: 0: co 

I 

2 

3 

,lo-~ f 6 -7~ o ;#S' c).?~ 

N: I 

I 
lq.if~ : 

....... 



PARTICULATE FJELD DATA 

METERBOXNO. . / ----,-...,...,...-,,,----
METER AH@ I. '3'4-73 
v- , . oc<:,~ 

XNO. _____ _ _ 

PROBELENGTH,iD._.:.,;I C>:;;;..---=--1 ____ _ 

NOZZLEDIAMETER,iD. CJ. 74'1 
STACKDIAMETER.n. _ _ 9~k"'-__ _ 
PROBEHEATERSETTING.___,..:=;)..)~fo __ _ 
HEATER.BOXSETTING i2:!:iD 
ACpFACTOR 4,<J4= 
FILTER.NO. ________ _ 

ASSUMEDMOJSTUR.E. ~ /;z4 
AMBIEN'11'EMPERA'l1JR..E b""V 

::!~=- l~~~-~z~--

PRE TEST LEAK CHECKS 
METER C -012 @ '72 in. Hg 
PlTOI"S i/) V: @ j 2/j. I in.Hg 
ORSAT ' ' 

1,, 2~ "' :·"~ ~: :,:~~= ~L":~Ar : :' ~~~ :~!~1 ti: t~~ :·! ~ ~! ~':>:.~., ~ 
~ ~ ~ 

71 . 'b 6~ 
bt 

~--t-~;--::::,t-t~~-+-~~~1------+-.,,L.~-1---!~,,..4;.:....,_+....L....:,_~~~f..L-"'-'-~~;:::;,...--4-..;i..-· 
~~:;-;;-;--t-~::-'---t---=:~~t----+s.:::;~--1----3.~~-4-~-+-~~~'7"-=:+-~~+-+-----=.,.7 ~'1 
-.-t-:::-;:::;-:=-t-'~";-t-t-=~-:=--t----+-"[.J..=!.--l-____,a:::~~-4-~-+-~~--"S::;~+-~'---4-l-';:......__..:-.5£; 

~f-":=-=-r::~-t-~~t----+~~4-!~~---'-.:,__:;_-i-:,~-f,-..!::~~~....:;.._~:......,==:S-'1 
=·-~~~~~-+-~~-+---....J.-;::Z,...'--L--a:.~~---l-...e..L~~i::--l~~~~--4--Y=~$-
iiii"Z"-t-~::-t---'--=:':':=--+-=;...:..,,.;;;.;:::;,..._+----+-..::::....:...~+-~~~~::....£....-!---'.~-+-~~+..--.:::::;..+-::--+-,-!i.~~ 

•~B5!ll:,;~;:~?f'~i;, 
F"mal 

Uquid Collected 3 
Total Vol. Collected 

HORIZON AIR MEASUREMENT SERVICES, INC, 

POST TEST LEAK CHECKS 
Meter 0.000 @ ~\ in.Hg 
PilOLI 4V @ caZC:/¢4- in.Ha Onat'-___________ _ 

OnatMeas. 

NouJeCul 

2 

3 

T'une CO: co 

o, o .. D, Average 

179 



I TIME Ts 
"F .. 1 '5'"21 161) 

.r- g /04-
4 ,~ le+ 
I » 1--~ 
IL ~-t.. V(ptf-
I 40 to&. 
() 1t', 

I l~'l 1,q~ , j? fl? Ir -
I 

'" ·104-' J4- f.{)~ ' . 

" x.. io~ 
I If-CJ Jori, 
r,p tffJ 

I 
I 

I 
I 

I 
■ 

-I 
• ltll~ R •g, 

~D= !lo'n I ~ ,, 

Flume or Liquid 
ater Collected 

Final 

lni1ial 

• quid Collcc1cd 

al Vol. Collcc1ed 

v· 

AP 
inH:O 

e>. 'r~ 
~.4?, 
e:,.,_...-, I 
(!) :4,;J.. 
t¢,3A 
((,.,'.~W 

0,36 
~.4o 
o.4~ 
o.~~ 

'6,4-.~ 
("")Lfc; 

O.t,~,3 
~y 

r I' 

lmpiuger Volume 

IZON AIR MEASt.'RE.\IENT SERVICES. INC. 

I 

PARTICULATE FJELD DATA 

AMBIENT TEMPERATURE._.....,... __ 
BARO. PRESS. ,f ~ 46 

~~~~~~- %4~:· _§_ 
NOZZLE DIAMETER. in. .31l5 _...,~------
ST ACK DIAMETER.. in. I 0 
PROBE HEATER S£rnNo . .-.,>;z;:......._ __ 
HEATER BOX S£rnNG 25'!: 
A Cp FACTOR ---,6-~"a..,,,,_..II/" __ 
Fil.TER NO. 
STATIC PR.ES::-:S::-::URE~-+=~=-,0~--

,/AP AH Vm T,;,IN 

PRE TEST LEAK CHECKS 
METER ~,ece @ !5 in. Hg 
PITOTS vf ./ @ J.,l,-J~,On. Hg 
ORSAT ______ _ 

Tm OUT OVEN IMP. VAC. 
in H:O ftl "F "F DF OUT"F (in Hg) 

'Z,. "5' 
;:~ 
~,b 
! .. , 

~ .. 3 
~.,3 

~5 
-~ ,c; 
"? l• 
-:.!, G, 
/j vO 

_,-i.,() 

l3-b3 

Silica Gel 
Wgbt. 

s 

1r;8J. -~o 97 (y+- 1)3~ /;... 3 
'- ~. f7 ll9- 'l '1' J-+.s- t.4-
~--s u~ 'l-'1 ~-1€ /.. .&:; 
7vt.e fl 'l t'(JT) KP '71 
?t·'i .C4 U'f ldO tliJ.3 hl/ 
7Ht'I u 4- f O"O .?t,3 C,5 
t'Mt,,/'!f1 ~ 
~·-11-c l-1,~ lO"O dl' ?- t;S--
·1¥?.0 /It/ /(7'(} ;}60 u,,C,--
76".J..O I I.?, ~, Aln:1 b"S 
7&t,o 1/3 '17 ,:;t 2.. "~ 77d.4- HO ''j-(p dt,.J VJ/ 
7P,,:J.D t,t,0 'l8 ,.;)Al) .5?' 
7 f /.Lc/5 

1/0.3°1.~ 105.c 

'-W ~ 
POST TEST LEAK CHECKS 

Meter 6 · 000 @ tO in.Hg 
Pilots yJL/ @ ¢ Jz • Lin.Hg ., o~,. ___________ _ 

II Orsnt Meas. Time CO: 0: co 

I 

2 

3 

-' 

6 
l~ 

.t. ~ 
~ ,-

3 
s 

~ 
,3 

,I. ~ 

~ r 
4-
~ 

7 
;'~~ 

N: I 

I 
I 

I I '-1 

I 
I 
I 
I 

I 
.1 

I 

I 

I 

I 

I 
I 

I 



PARTICULATE FIELD DATA 

PRE TEST LEAK CHECKS 
METER ..0~g,'L @ ~ in. Hi: 
mars idi2 @ S ?{i· tin. Ha 
ORSAT ______ _ 

i·· "f IDIE• ·) :~ · :·:~~~: ~i::~c.~:: :~~~~if: tt: ::!:: ~~~ : > ~A;. 
M 14-1'1 n£f n _4-2., '3 + 0 3,,~ o/ 7 78" d'Jf; t ?- Lt 

I . <"' ?:' I tf 7- (J, 12. · '3, 7- ~L c;- II°! 1 (J'O ~}- L~;; # 
' 4- lfo /(j{J 0,41...- ~ 'l, 1oj4' 1t'i /dL _{)4_5 (p~ £r 
I 3 f)4 1tJ4' o;qo -=?.S- l(t.4- 111- 1oz a?S ts ;;i. 4-
I "J 71- t/lL./ A, (./2, ?.7 /JX).~ U~ /o'J dlP'/ /o i..r 4-

I 
2.. es ·l/14- o,~3 ~-~ 14£'. co it ':1--
~ l~ jt')tl,, C>. 4,3 ~ R 15"8, 0 I I? 

I h t.fO JO 'I 0,4-J '5', 9- I"', 'r 120 

d 
LL 
~ 

4-

lir---t---+----+-----+--+---+--------'----l---+---+----+--

1 n----t------t---t---1----1-~----+--+---+--i-----t--

l 1r--t----t----t---+--1--1-------4---4---+--+---+---

/{ I I Z..G B 
·tJ-7/ 
17\0;, '6'1-

lnilial {CO /Cxr 0 I~ tV /1,9, 

If z..~ 0 ~ fq 
r.""\) / '/ 

I· 11---u-·q-uid_c_ol_kc_ted_-4-_-+--i-::------J.-.:=;.......,i~..J. 

otal Vol. Coll"ted 

I ~) 

une .,.,..., • IR MEASUREMENT' SEltVIC'ES. INC. 

I.le?., t, 1,75 i-- / /lJ'f,;:) 

--9)1/ POST Jt/EAK CHECKS 
Meter () d ,7:e @ ~4 in.Hg 
Pitota /~ @ ,XJ//4 2 in.He 
Orat. ___________ _ 

II OnatMeu. 

II Nozzle Cal 

2 

3 

Time c~ co 

JII D, o .. Average 

l 0 Q 



I PARTICULATE FIELD DATA 

METERBOXNO. -tl(e 
METER AH@ / ,.-c,' '{f' 
Y• Q.~)_2/,-
PROBELENGTH,iD .. _...:;;J.,.,~\ __ _ 
NOZZLEDlAMETER.,iD .. __...(j'--. =2'0:::---

A,SSUMEDMOISTURE. S ? 
AMBJENlTEMPERATURE t-1✓~•;2 
BARO.PRESS .. __ ~-.---
STAnCPRF.SS. :t (;, l';S 

OXNO. ______ _ 
STACKDIAMETER,in. 0 •-...::;..~--
PROBEHEATERSE'ITINO.___,,,.fil-· ..----
HEATERBOXSE'ITING -~ 
AcpFAcroR aY 
FILTER.NO. _______ _ 

PRE TEST LEAK CHECKS 
METER Q ,Q\ S-@ IS: in.Hg 
prrors ,....,.& @ 5 4'? ,.~in.He 
ORSAT ______ _ 

J11 itf,11- I rJ7 ~ 0.7/il 4,() 4i. Cf {)0/J '-;<i- f 4- JJl/6 ;;, t, .:J... 
I;' ~ Joi /} 4-c/- ·4.0 1'1-1. G, /{) 9--. .'I.Tri ~M) b!,- 2 
-4 I (p ·101 l?.44 . ~ '-: (j ,r1-t, ·~. l i6£ ~7- .:J~O ·~ ~ 7 

■ -;, J4 /~ i 04.3 $, i 4<iZ. ya, , /(}x ;?x ,,?-?o/ ,, 2 

ll ~ .. :J 1/J/ 0.43, 3,, ~l".>N 4- 1,0f., 8c:y )."jt] lo/ ','7J 

I 4<:,1 '/Of I) A. -'I..() -i7c. z.. /()x' ?</ . .J .? '-1 t-h --:2 . . '4 
,-11- 1:<o IOI 0.14' '1:6 52,,1. :/,- /()7 (ft) 7~ t.O ,,:2 ·~ C id~ '/()/ rJ.~r -4-:0 z:; 3 / ,-J /r, J ft) -,4-r AO ,:J, 
~ i-,tr" /d/ 0 ,4£f' q,o s4{}e 8 /07 7i) ~36 hCJ .:J 

I.If ·7 2,, . /01 ri 4-~ Y..'/ c_<('J. ''t JOi )'/ ,;/r/0' t,O 7-·~ fO /() I 6.4-3 ?:'o/ $"'~ 5 JP 7 9d :;;,«; 60 ~ 
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A Cp FACTOR ______ _ 

Fn.TER NO. STATICPRES_S_URE ______ _ 

PRE TEST LEAK CHECKS 
METER ___ @ __ .in. Hg 
PITOTS @ __ in. Hg 
ORSAT ______ _ 

./AP ~ Vm T,;.IN T.otrr OVEN IMP. VAC. 

C_~. ftl "F "F "F Otrr"F (in He) 

(!}·.s-- l~,-2..t.161 qe_ 100 · L€::c:> ~ I 
t).~ l~l;}.~t:-,P., ""T.lilJ /00 L...60 c::::::. , 

f">.~ 't:f-1 ;z. . ~P/ A qq /Ob L6o c:::= ( 
O,~I ~\:?. iSC qe:, /C)<.) 460 ...::::. 1 

o.c::;- ~-:S./y(-., t::/'7 /00 L.60 .c::::=.( 

().~ 'q.{3 _~, ~1 )Oc) '--~O ~, 
(fJ, 5' 7t5,I qc; /(}O ...:::: '=>6 ~, 
c,.5 7t3:t~h q,Jr 9? LL..6 .cl 
6,S- '"7/~ ~ '7c 1'i 4':.h· G( 

~~-o" "?1~. en ~b '7" ~/~() 
~, 

o.t, 7J ,✓~- Q5'" ,~ C.L-.0 <- I 
s .. ,r:; 7Jt.J~ ;}J"(. ·~ ,~ c~() ~, 
t). 5' ~11v. </2.,, '-/'ff c,,6 ~6o .e::-1 

L¢,S ?/¼)+- qr 9/, L-6tCJ ~I 

0?; 7/./f: 1a5 q~ ~ ~/4,d ~1 

().< 7t'i? I· 9!5 fS- .::!60 ,,C...j 

t) .. e;- 7✓S: II · o/L/- 9L/ ~l1 L/ 

O,·C:- 715.J/ 'JS- 9 ,,_. 4/ ~r 
o.c;- -JI S.5/ 4'> 7q &60 cC) 

a.~ .-715".?L -,r $tf LL.I ;:::;, J 

tt?·S- 7/,.14'~ 95" JJ ~6V c:,j 

(J.-':) 7I~, /4- q1.-, 'IJ ..,el ✓-- E.~ () 

d .. !!5 7/fD. ?4- 'II r.1- I 4-;c, -,&,/ 

/?•CJ '1//l,.<''-l '11 1/ ~~I --, 
D .'1.ln 716,"lfc? I I C\'•l \:1t\ I 

q,t~~,,I~ 
POST TEST LEAK CHECKS 

Silica Gel 
Wgbt. 

Meter tJ 
I 

oc.>o @ / 0 in.Hg 
Pitots _____ @ ____ in.Hg 

4 5 
Orsa, ___________ _ 

II Onot Meas. 1imc CO: 0: co N: 

I 

2 

3 

~ I 
- - -

I 

I 

I 
I 

I 

I 
I 
I 
I 

I 

I 
I 

I 
I 
I 



I 

d-1 . Ot"'t"7i Alf\- tJA-
I ro 
• ;J.o 

■ 30 
I 40 

Sv 
I ·110 

I 70 
~ 

I YO 
I /en 

II() 

I no 
■ BO 

- 1-fo 
I 1SD - II, r, 

• /':J.J") 

I J rn 
I ftD 

• JI~ 

I ,,,., 
;Uo 

I 1,2,;-) 

I ~ 

tivg. 

II=- i:.N ) -

I Fillal 

I 

1 Liquid Collected . 
'otal Vol. Collected 

>RIZON AIR MEASUREMENT SERVICES. INC. 

PARTICULATE FIELD DATA 

MF:I'ERBOXNO. ~ £ 
METERAH@ -~!-,ffl,.,....i.i-~----
Y•-=-=~=--------
PR.OBELENGTH,in. 9x'MF:Z 
NOZZLEDIAMETER.in.._...r.1/"'-'AC2--__ _ 
STACKDIAMETER.in.._--..~_b __ _ 
PR.OBEHEATERSEITING 114 
HEATERBOXSEITING ·~,vµ;A~---
ACp FACTOR -~w.~7..,_t __ _ 
FILTERNO. iP/A . 

AAA (;) 07 7/t:,,'joV . ~j 

n. cJ'Z- 111-.2..0 b5-
· o.o-z_ 71/. r-os / ... 'J. 

()-CJ~ 7(1-7~ 6B 
6,C>Z. ,I g .CJD 71 
O-c1- n8.~4 '7°5 
tJ .cZ ·718, ~l)Q 74 
002- 7i~. 7o '75' 
6-0Z- /Ii ()b 7s 
rfJ,o'J JC 9,:J.O 7t, 
6,0.-::J '719-. ;;J.,27 /~ 

tJoZ 7/ 'i. 1:=.,r::; 7b 
(1' (j'?..- 7,?, 7/./ ·77 
6-0~ 7ri. 7(/ 78' 

O.o;J 7)1,, 1 ·-?S" ·7y 
'c,O-;J... tfW.,~I eo 
O.o::l t'f~-~-, {-., 8{ 
0.07- ~O.~l5' 8Z-
0.0,7 t1,;w . ., ' c.( RC/ 
{:) ·" "; 

~~1.1,s f1'1 
(') .O(_ ::i.-~ \. 3 I O 8.,,,, 
o.oz.._ ';-;)..(. "5Z>-/ ~ 
0-0L 'l-a-l . '74 rJ R7-
0.01 7-J-\ . .etso (3'q-
o.oz_. 7,.77 ,09?, R~~ 

PRE TEST LEAK CHECKS 
M£I'ER Q.000 @ JO in.Hg murs ___ o ___ in.Hg 
ORSAT _______ _ 

~'i NA L/..0 .c:... I 
~5'" ~c• .e::.J 
I:, .,. ~60 '-I 

i9' ~Ge> ~; 
7/ UP &j 

74 L-:.c ~1 
74- Lh~, ,, 

7S" 4o ~, 
?s- &e,~ L-j 

76 ..d-60 c::: J 

7/~ ,,,,t::.be,r ~, 
77 ~o <::. I 

77 ~ri;.C' ~, 
71/ ~,o cl 
go L,,, e.) ~, 
~ L/,,,:ry) L.( 
P.,t ~60 ~, 
RZ- .C.6?'} <=.. ( 

BS- L-60 4'-l 

6~ L.60 <:.. J 

6G L6c) t:-.i 

l~f+- ~ L( 

es <:'..bC> ~, 
99 ~6~ <'.. \ 
~\9 IL~n ~f 

POST TEST LEAK CHECKS 
Meter ______ @. _____ iD.Hg 
Pitota @ _____ in.Hg 
Ona1, ____________ _ 

II OnatMeas. T'une CO2 
co 

1 

3 

r.======-=-=-=--=,J.L-=---=-=-=-..b===::::b============ 
II o, Nozzle Cal 

0, Average 



I 
0 • 

~TOR. _________ _ 

~E-3- fo:1C:'''•l~·NDE' co0 
luioXNO., _______ _ 

~"?0 
I ~bO 
I ?-'<J-0 

- ·2.6"0 
I ,;JC!/0 - ?o-o 

• J-'c) 
I ~'lo 

~16 
I ,?d,· ). 

I 350 
"3.66 

I ??o 
I ~J-Z;) 

37'0 

I ~hf) 

• ~o 

- ~.I,., 

I t10 - /Ith:! 

• 4-W 
I 41,o 

470 
I ,;-gv 
I 

I Fmal 

I 

I Liquid Collected 

~ otal Vol. Collected 

I 
>RIZON AIR MEASUREMENT SERVICES. INC. 

PARTICULATE FIELD DATA 

MEI"ER.BOXNO. _______ _ 
METER~H@ _______ _ 

Y•=~---------PR.OBELENGTil,ill. ______ _ 

ASSUMEDMOISTURE. "~----AMBIEN'JI'EMP£RA11JRE ___ _ 
BARO.PRESS .. _______ _ 
STATICPRESS. ______ _ 

NOZZLEDlAMEI'Ell.in. _____ _ 
ST ACK.DIAMETER. in. PROBEHEATERSEITIN_G ____ _ 
HEATERBOXSEITING. _____ _ 
ACpFACI"OR. _______ _ 
FD..TERNO. ________ _ 

PRE TEST LEAK CHECKS 
METER. ___ @ ___ in.Hg 
nrars. ___ o ____ in.Hg 
ORSAT _______ _ 

tCJ.O'Z- t;/-;)..';),~~~ ee, 84 L6o ~, 
t);07 '·1, Z:.:Z • 4 S .c:; ~ 99 .C..60 .C..( 

· G,.c-z_ 7ZZ., Iota "?rr p .e:.,6C ~1 
(),oz,,, '7.?.1, B1- ~ a t!:-6~ .-/ 
o.o~ 7J3.0e::> 'Ji;(p g-b 4d" c/ 
C).02.- 7J3.c)J . 3'C/ 2't/ ~60 c::: I 

~-OZ, )tJ-'3, 4?.- 33/ FJ L-{.c., .::_ I 

6-u'? ??3.rt · t/G.-- f"z.. Cbo C-/ 

O.cz._. 7J3. "7b· 'l I <?Z-- ~G c.; 

0,0Z,, 7J~_ge;, ,,;;</ oZ- Lc.:,.c:> e:...; 
0-()Z, 7d-'1.Cff ff1- t<:2 ~~o .C:/ 

0-02- 7u -t-~'J n q~ .t..Co LI 
6-o'l.. 7;14.S/ 'l:J.. '6;2 ~~o C.. I 

O· c>-Z..- l?f. 7~s· (')- 'i'9- ?'70 G/ 

0.Gt. ? cl S~ 01- o--r- 8? <450 ..:::1 

o.oz.. 7t?s-.;;.o-z l?- f"? ~,:? .c:/ 

6-o-i.. 7rr.~r; ~2. of L~O -c:::'j 

0-C/-Z- 7:J<f".~ t>/ g'/ ~c .t::. I 

O·OZ- 7 ')f . .f4 ~, ~I G(bf,' 4C/ 

o,t>1- 7,;<;.<;2 g-1 ,.. , ~C> Ll 

a.oz '7 ~ b .C)<;:;- go ?I ~o ~, 
1"'1.C;z '/)II. J"J ~ - ~ ~c ~, 
h.o"'L- '7)~-4-eJ ~ 'i?O ~o c.. j 

/r7~.(p?3 

fS)STTEST LE~CKS 
Meter 6 ·COD @ ~ in.Hg 
ff1m, _____ @ ______ in.H1 
Onat, ____________ _ 

II OnatMeas. 

Nozzle Cal 

2 

3 

co 

0.. Average 



I 
I 
I 
I 
I 
I 
I 
I 

•, 

I :. . 

.- Gas 

I CO2 

Facility: W' ·-==rov-\ -

Source: fiH lz-

Run#: 1-

..... 
Run 

Actual 
Reading 

~ 

l 

, 0 2 (Net is Actual ~ minus -~~¾ 
Actual CO2 Reading) _:.....---~·D 

CO (Net is Actual CO · 
minus Actual ~ reading) I 
N2 (Net is 100 minus 
Acutal CO reading) 

j 

I 
I 
t 

I 
~ 

I 
., 

I 
j 

I 

ORSAT DATA SHEET 
METHOD 3 

2:. 
, ', 

Net· ,,' Acuta1 · Net 
.. · Reading .. 

" 

-::,.~ 1% -=t-~ ' 

\ 2... ·l.. I~ u /1, .. L 

' HORIZON AIR MEASUREMENT SERVICES, INC. 

I 

· Job #: tu?1- -o/f 
Date: 3 i :z_o /q-=,-

• By: ~ 

3 Average 
•:· Net 

Actual Net Volwne -:. 

; Reading :::· "' 

~ <( t·Y 1,i 
I~ ,D \ t.<._ \i-t 

194 



ORSAT DATA SHEET 
METHOD 3 

I 
I 
I 
I 
I 
I 
I 
I 

Facility: ./N&;!e J11~"1."~ eit.-q~-~ t-

Source: __ ;r; __ ·--..... li-'-&_,;j@ __ · -~;...- _____ _ 

·') Run#:_....,--______ ___ _ 

.. . 

'Gas 
Run l 2.:. ' . 

,' 

Actual -Net· Aaual" Net 
Reading . .' Reading .. 

... 
: .. 

lcei % =;If !¾: 1-4 I 

I 0 2 (Net is Actual 0: minus 
Actual CO2 Reading) % ' ,0 \2. L, ~ 0 \ 2.b 

CO (Net is ACN&l CO · 
minus Actual o'! reading) 

N2 (Net is 100 minus 
Acutal CO reading) 

I 

-i 
I 
, 

' I 
I 

HORIZON AIR MEASUREMENT SERVICES, INC. 

·Job#: Wo ·J -D/'-/ 

Date: 3/llQr 
- By: 71-( 

3 Average 
-:· Net . 
•: . Attual Net Volume 
:;, Reading "' ,::· 

~ l-,4 1,~ 
~ 0 12,f, \Alii 



ORSAT DATA SHEET 
METHOD 3 

I 
I 
I 
I 
I Source: C t::G- ~ \~I/'-<. E... 0 '--'T" 

Job#: Wo+ -0/ L/­

Date: '-I/; );-1-

~ 
I 
t 
' 

Run #:,_Q-=---------- . By: 71/ 

R~ 1 r 3 

CO2 

0 2 {Net is Actual ~ minus 
Actual CO2 Reading) 

CO (Net is Actual CO · 
minus Actual 0 2 reading) 

Actual ·Net· •· Acutal · '.:· .I~et ·';. Actual Net 
Reading .. : Reading:. } Reading 

\2 7...-

N2 (Net is 100 minus I Acutal CO reading) 

:. 

I 
a 

' I 
J 

I 
J 

- HORIZON AIR MEASUREMENT SERVICES. INC. 

I ., 

Average 
Net 

Volume 
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05/ 01/97 13: ~!i . ....,......,us~,~19 ,l..!1,2. .;.·,, ,., 
i7 

Flow !Qt. Hl.892 S 
CFJ'I 

Totalize 167448615.95 
7 SCF 

Unit 152 

18:00:43 esda~ April 29, 19 
97 

Flow IM 849.287 S 
CFH 

Totalize 167499446.66 
6 SCF 

04129/97 

Uru.t :52 

19:00:43 
97 

Flow Rat 
CFH 

Totalize 
9 sa: 

Unit 152 

Flow Ra\" 
CFl'I 

Tohlize 
0 SCF 

Unit 152 

Flow R:at 
cm 

Totalize 
8 SCF 

22 F11 Tr.e 

esd~ ._.rH 29, 19 

851.395 S 

267550415.47 

22 f-ll Toe 

868.389 S 

Z6760t4~.oo 

22 Ft1 TU! 

~!.da'J AprH 29, 19 

948.191 S 

767652204 .55 

SUH LAN!)?.I~ ·- .. 
Flow Ri.t 
CR1 

Totalm 
9 SCF 

Unit 152 

823,605 S 

1671%539.53 

22 P1' Tue 

13:00143 esda~ April 29, 19 
97 

Flow Rat 
CFit . 

Totalize 
S SCF 

Unil t52 

nowRit 
CFt1 

Totuize 
2 Sir 

Unit 152 

Flo,, Rat 
CFH 

Totalize 
5 S<F 

Unit t52 

Flow Rat 
Cfff 

Totaliz.e 
6 SCF 

829.881 S 

167246852. 78 

22 FH Tue 

~ Aprj l 29, 19 C"Jcl! 

858.873 S 

22 PNTte 

esday April 29, 19 

841.m s 

22 Pl'! TIP. 

esd~ "ril 29, 19 

835.ffl S 

167390028.04 

22 FN Tue 

~ 001. /002 
.. .. -

li'.ead, ••• 
94129,97 44 Al'! Tue 
X 

041"29.rlJ? 24 ~ i tR 

Uriit tS2 

00:03:07 ffifa;t Apri 1 29, 
97 

Flow R.-it 'a-\2. tS:-
CRt 

fotaliZ! 1665~~ 1 ! ~ · 
3 SCF 

Unit 452 

09:03:Q, esda·J AprH 23, : 
97 

Flru !Qt 85E,,.Z$f 
c:Fl1 

Tolali~ ~67~~6939•~ 
l SCF 

Uhit 152 nin, ••• 

10:00:42 T1Je-ida:1, Af-ri1 :·3, 
'!97 

Unit 152 

Flow Rat 
CFH 

Totalize 
2 so= 

Unit i52 

22 ~f Ti.le 

--"•·· 



I 
OG/ 01/97 

I 

13 : 56 U805 579 7482 .. 51}11 ~Lll'H·~ . - ~ •... ·,-·; .. •• 

l\,'18 ~ 3\ 13 'f Cl : Rlu\ J'A s f,W 
. - .. ... --.-~~ Qr~~ty_:?·., < ·. 

Unit 152 

.. ·• 22UJ8143 

'Cl...,..., _. ---

esda, ft,ri l 29, ,, 
I Flog bt 

ml 

I Totalize 
300: 

~.: 

I 
94129/W 

Unit 152 

22 ftl Tue 

I 23Ul8r43 
fJ7 

esdis tt>r'i I 29, 1 

I Aou Rat 
a=1t 

tfl.948 

I 
Toblize 
7 SCF 

167753492, 

641291'7 22 ffl Toe 

I Unit 152 

- 911:61:43 dnesdt!f flpril 38, 
fJ'l 

• 

~ 
Flw Rat 832.98f, 
c=n 

Toblia 167894398. ; 

~ 
4 stF 

94-'38197 22 All Ved 

' 
Unit 152 

-!le 

81:09:43 d~ APril ~ , 1~ 
'7 

Flow Rat 830.394 S 

I 
l 

CRt 

Totalize 26785'4900.32 

' 
7 5'F 

84138197 22 iii \led 

' 
I.Jail 152 

' 
B2:e0:43 dnesda3 (.fril 30, 19 
'R 

Flow Rat 844.803 S 
·-· -- -· ·- --- -

I 2 .l 7 
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March 14, 1997 

Mr. John Bums 
Simi Valley Landfill and Recycling Center 
2801 Madera Road 
Simi Valley, California 93065 

Dear Mr. Bums: 

W07-014-Cl 

I have received the Test Plan review comments from the Ventura County Air Pollution Control 
District (VCAPCD). Horizon will incorporate the following amendment, as requested: 

• Acrolein and acetaldebyde will be added to the CARB 430 analyses. 

• Horizon will use CARB Method 422.102 Am,endix C, Tedlar Baf: (Method 422,1) and 
Analyses Alternative for both sampling and analysis procedures for 1,3-butadiene. 

Please call me at (805)498-8781 if you have any questions. 

Sincerely, 

HORIZON AIR T SERVICES, INC. 

l::::!!~=t 
Technical Director 

RV:lmg 

I 
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03/14/97 08: 16 

aS/lS/91 '111U 11:12 FAX 8tll444 
'ft 818 252 3255 BRADLEY LANDFILL 

VENTURA .CTY APCO 

TO: 

FROM: 

VENTURA COUNTY 
AIR POLLUTION CONTROL DISTRICT 

Memorandum 

John Bums 
Environmenlll Project Manager 
Simi Valley Landfill and 
Recycling Center 

Lyle OllOft I{ 0 
Air Pollution Engineer 

DA TE: 1'(arch 13, 1997 

SUBJECT: Test Plan For FJara 

In addition to the compounds on die SCAQMD Rule 1150.1 list, i.e., toxic air 
contaminaulll - core group, acrolcin and acetalddlyde abould be added. The test 
method should be CARB 430. We made tbls comment in our April 6, 1993 Jetter 
regarding the previl)Us test plan. 

CARB Method 422.1 concainl the procedure for samplins in Tcdlar bags, but there is 
no pmccdurc for sample analysis. CARB Method 422.102 contains the sampling and 
analysis pmcedures for I, l Butadiene. 

I have no further comments or cone.ems regarding the plan. 

139.S 

---- -----· ·---
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' Control Box Calibration Data 

' I 
( Date: 1/28/97 Calibrated by: KHANG NGUYEN 

I Meter Box Number: 1 Barometric Pressure: 29.45 
l 

I Wet Test Meter Cf: 1.0001 

; 

' 
Gas Volumes Temperatures Time y H@ 

' 
Orifice Wet Dry Gas Dry Gas DGM DGM WTM 
setting Test Initial Final Initial final 

(H) (cu.ft) (cu.ft) (cu.ft) (Of) (Of) (Of) (min) 

I 
1 0.5 5.973 842.902 849.009 67 74 73 15 0.9712 1.8209 

' 
1.0 6.550 849.243 855.930 70 78 73 12 0.9778 1.9255 

I 
1.5 10.391 856.630 867.347 78 85 73 16 0.9803 2.0119 

2.0 11.202 867.769 879.210 83 89 73 15 0.9964 2.0129 .J 

I 3.0 11.907 879.959 892.060 87, 93 73 13 1.0067 1.9917 
,j 

I 
4.0 10.486 892.711 903.323 87 93 73 10 1.0084 2.0261 

.I 

I AVERAGE 0.9901 1.9648 
1. 

' I .. 

' I 
Calibrated by: ~~ j 

v . 
I Reviewed by: i/(,,~'1.A_ -.. ~ 
, 

I Horizon Air Measurement Services, Inc. 970128.XLS 



' 
' 
'Date: 12/5/96 

' Meter Bo:t Number: 5 

' ' ~ Orifice 
setting 

(Hl 

' ' 
' ~ 
~ 

' I 
I 
I 
I 
!]I 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Gas Volumes 

Wet 
Test 
(cu.ft) 

6.631 

7.686 

11.092 

10.080 

14.056 

11.922 

Dry Gas 
Initial 
(cu.ft) 

104.756 

672.870 

126.128 

137.574 

148.070 

177.115 

torizon Air Meaeurement Service■, Inc. 

Control Box Calibration Data 

Dry Gas 
Final 

(cu.ft) 

111.392 

680.556 

137.345 

147.694 

162.024 

188.827 

Calibrated by: Khang Nguyen 

Barometric Pressure: 

Wet Test Meter Cf: 

Temperatures 

DGM DGM WTM 

29.40 

1.0001 

Time 

Initial 
(OF) 

final 
(OF) (°F) (min) 

67 69 64 17 

69 72 64 14 

72 75 64 17 

71 76 64 13 

69 72 64 15 

66 71 65 11 

AVERAGE 

V H@ 

1.0057 1.8423 

1.0100 1.8512 

1.0031 1.9549 

1.0092 1.8456 

1.0123 1.9063 

1.0147 1.9145 

1.0092 1.8858 

961205.XLS 



I 
I 
I 

Date: 12/3/96 

I Meter Box Number: 6 

I 
I 
I 
I 
I 
I 

-
I 
I 
I 
~ 
I 

Orifice 
setting 

(HJ 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Gas Volumes 

Wet Dry Gas 
Test Initial 
(cu.ft) (cu.ft) 

6.401 747.219 

6.559 754.080 

10.825 761.098 

13.3-20 772.337 

12.236 786.131 

16.512 799.112 

, Calibrated by: ~ . Lll.,'?..g.T,=(<._ 

. fl ✓-· I Reviewed by:6 . .4,:·n-·A 

' 

Horizon Air Mee■urement Service■, Inc. 

Control Box Calibration Data 

Dry Gas 
Final 

(cu.ft) 

753.662 

760.691 

772.097 

785.851 

798.660 

816.010 

Calibrated by: R. CARRIER 

Barometric Pressure: 

Wet Test Meter Cf: 

Temperatures 

DGM DGM WTM 
Initial final 
(Of) (Of) (Of) 

62 67 66 

65 72 67 

69 75 67 

73 80 67 

77 83 67 

76 83 67 

29.26 

1.0001 

Time 

(min) 

15 

11 

15 

16 

12 

14 

AVERAGE 

y H@ 

0.9895 1.5688 . 

0.9926 1.6010 

0.9899 1.6286 

0.9985 1.6181 

0.9933 1.6074 

0.9905 1.6034 

0.9924 1.6046 

961203.XLS 



I 
I 
I 
late: 12/5/96 

Lter Box Number: 

I 

7 

I Gas Volumes 

IOrifice 
setting 

Wet Dry Gas 
Test Initial 

(H) (cu.ft) (cu.ft) 

I 
0.5 5.181 498.102 

I 1.0 5.627 503.524 

I 1.5 11.499 745.876 

2.0 11.596 520.985 

I 3.0 10.424 532.985 

I 4.0 10.903 543.815 

I 
I 
I 

Horizon Air Meeeurement Service•. Inc. 

Control Box Calibration Data 

Dry Gas 
Final 

(cu.ft) 

503.168 

509.055 

757.375 

532.521 

543.370 

554.667 

Calibrated by: Khang Nguyen 

Barometric Pressure: 

Wet Test Meter Cf: 

Temperatures 

DGM DGM WTM 
Initial final 
(Of) (OF) (OF) 

55 62 66 

62 65 65 

65 69 65 

67 70 65 

70 72 65 

71 72 65 

29.40 

1.0001 

Time 

(min) 

13 

10 

17 

15 

11 

10 

AVERAGE 

y H@ 

1.0070 1.8108 

1.0120 1.7926 

1.0002 1.8484 

1.0070 1.8815 

1.0078 1.8693 

1.0072 1.8811 

1.0068 1 .8473 

961205.XLS 
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TYPES PITOT TUBE INSPECT!ON 

Affl'f. 4-\ 
Tubing di.imeter, . ~ ,-

Dt fl. 7? 
Pitot Tube Assembly t.evel1 

Pitct Tube J2peni !!l?S D.image<i? 

A-SIDE PLANE 

R. -~ 

DATA FORM 

in. 

tes I 

Ye~ I 

I 
I 
I 

' I \ • 

___ -\00~ :: :< ~o": 
-----------.i- ·· .... 

Level Position to Flnd ·r -:. --r:;;J 

Z • A sin y----~O~~in. (< 1/8 in.) 

No 

No 

l.l"VL~l PnsiL .fon to find 8 ·- cJ 
\·1,.. A :dll f•: (J in. (c. 1r,: i r 

Comments-------------------------------

C.i Uhracion 



I 
I 

I 
I 
1· 

I 
I 

TYPES PITOT TUBE INSPECTION DATA FORM 

Tubing diameter, Dt '2:,J/4: in. 

I'itct Tube Assembly t.evel7 tes 

P 1 tot !u be . ..Q.P. en 'i !!l?S 0.-im.i g ed? _Y.;...;e;;.;:~~----' ~1/t½__,;.;,~0---­
A- SIDE PLANE 

. ----

Level Position co Find ·r -=. 0 

Z • A sin -,_-__ ...,(_1 ___ in. ( < 1 /8 in.) 

------tn. 

l.t"V\?l PnsiL .f on to find e-= O 

\ • f ,,,,.., 111. (· 1/'.,•"' .. ir 
\-J '"' I !i 11\ ' '-..... "-, ... -'- -

Comments-------------------------------

Checked by: :Kb (tt,f~ 11.aceu.e,~ _.....,__U,---~(Jd~------ 1),1 I ~ • : 

c.i Ubraciun Ri::4uil'1 :'1? 



I 
I 

TY?r: S PITOT TUBE INSP'ECT!ON DATA FORM 

I 10~ -r-t 

I 
I 

Tubing di3meter, Dt 

I'itot Tube Assembly 

Pitot Iube . .QP.eni nits 
A-Sl □E PLANE 

"'~'f: in. 

J 1,evel 7 'fes No 

Dilnt.igt:!d? Ye~ /✓No 

HOTE: PA = d,@( ......,4---__ in. 1- .. -·1-· PA t-05 D{ p <1.'lO Dt Pn = 0 .. 5;:j A 
...,...._ ___ tn. 

I 
I 
I 

. -· - . -----· 
B Pe 

·-·- -· ·-· A 

·--

,., ff 
Level Position to Find y ~ ~ 

Z • A sin·, -<)_()._5f5"' in. (< l~tn.) 

PA= Pa 

T...-v,~l Pnsit.fon to find e -=- 0 

., 

Comments-------------------------------

Checked by: --t~_h_4_1:z .. , .... ,-_.fl....,1"'"""""'°'~~,'?A""4-. __ 

C.J ll.hraciun R1::~11hi:d? 

1),11 v : 



I 
I 
I 
I 
I , .. 

I 
I 

TYPES PITOT TUBE INSPECT!ON DATA FORM 

10-1 
Tubing diameter. Dt .CJ.~7,- in. 

Pi tot Tube Assembly l,evel 7 ~ / No 

Pi tot !ube . .QP.eni n~s O.in,agt!d? Ye~ / :'Q 
A-SIDE PLANE 

() --NOTE: , PA = --i....i...t ~)"""2;....__in · 

1.05 Ot~ P <l.~O Dt Pn = --~~~2~_tn. l ✓. o._ /'"c-. 
PA = Pa ✓ 

.---

--­Level Position to Find ·r -:. /),) 

Z • A sin -, - 0. OOCf,G in . ( < 1 / 8/" . ) 

1.~vl~l PnsiLfon co find a - 0 

\-1 ,.., A :dll f• = 0 

0 

J 

Comments ------------------------------
Checked by: _ _-AA),wp.-,.--}6N_. . .....,__.½---,-=-------'J.¥ J 

1),1 IL": z/Lo/q 7 
C.i llhrac ion Rt:411i11:d? 
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, ..... ~ •.. ,- --STACK TEMPERTURE SENSOR CALIBRATION DATA· APEX PROBE ASSEMBLIES 

Date: 02/12/97 
Calibrated by: KHANG NGUYEN 

THERMOCOUPLE 
ID: 

ABSOLUTE ABSOLUTE ABSOLUTE 
ICE WATER TDIFF., 'll, BOILING WATER TDIFF., 'l(, BOILING OIL T DIFF., 'll, 

-
REF TC REF TC REF TC 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

--
4-1 32 32 32 28 28 28 1 1 1 210 210 210 209 209 209 0 0 0 300 300 300 298 298 298 0 0 0 

4-2 32 32 32 32 32 32 0 0 0 210 210 210 208 209 208 0 0 0 300 300 300 300 299 300 0 0 0 

4.3 32 32 32 31 31 31 0 0 0 210 210 210 210 210 210 0 0 0 300 300 300 300 300 300 0 0 0 

B-2 32 32 32 32 32 32 0 0 0 210 210 210 210 210 210 0 0 0 300 300 300 299 299 299 0 0 0 

B-3 32 32 32 38 38 38 -1 -1 -1 210 210 210 210 210 210 0 0 0 300 300 300 298 298 298 0 0 0 

10-2 32 32 32 30 30 30 0 0 0 210 210 210 210 210 210 0 0 0 300 300 300 290 290 290 1 1 1 

) Hott1on Air M••eurernanl Service• • .. c. 170212A.XLT 
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Praxair 
5 700 South Alameda Street 
Los Angeles. CA 90058 
Telephone: (213) 585-2154 
Facsimile: (i14) 542-6689 

I CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

I CUSTOMER HORIZON AIR MEASUREMENT P.O NUMBER 5952 

tOMPONENT 
ITRIC OXIDE GMIS 

I 
I R:r:REFERENCE STANDARD 

COMPONENT NITRIC OXIDE GMIS 

REFERENCE STANDARD 
NISTSRMNO. 
VS 2628a 

CYLINDER NO. 

CC48609 

ANALYZER READINGS 

Z=ZEROGAS 

CONCENTRATION 

9.42 ppm 

C=GAS CANDIDATE 

ANALYZER MAKE-MODEL-SIN Thermo Env. 42H S/N 42H·44979·273 
ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DA TE 

Chemiluminescence 
3/13/96 

LAST CALIBRATION DATE 01/09/97 
SECOND ANALYSIS DATE 1/23/97 I z 0. 00 R 24.68 C 9.74 

C 9.72 
R 24.68 

CONC. 9.98 ppm 
9.96 ppm 
9.94 ppm 
9.96 ppm 

Z 0.00 R 8.82 C 9.41 CONC. 10.05 ppm 

I 
I 

R 24.69 z 0.00 
Z 0.00 C 9.70 
U/M ppm 

CONC. 
CONC. 

MEAN TEST ASSAY 

R 8.79 
Z 0.00 
U/M ppm 

Z 0.00 C 9.40 CONC. 10.07 ppm 
C 9.41 R 8.81 CONC. 10.06 ppm 

MEAN TEST ASSAY 10. 06 ppm 

First Analysis was done using 25.3 ppm GMIS 

THIS CYLINDER NO. SA10314 
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA· 600/R93/224 
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 
PROCEDURE G1 

:t 2 % NIST TRACEABLE 

CERTIFIED CONCENTRATION 

NITRIC OXIDE 
NITROGEN 
NOx 

10.0 ppm 
BALANCE 
10.5 ppm 

;j 
:; 

I 
CERTIFIED ACCURACY 

: , CYLINDER PRESSURE 2000 PSIG 
·1' I CERTIFICATION DATE 01/23/97 :1 
1· !I' ; ·1 EXPIRATION DATE 01/23/99 TERI\l 24 MONTHS :! 
11.!::::======================================='.: 

#V'~ 
- U(t!Ll'ZED BY CFRTfFIFD BY ~ ) <_..,_.-__. 
'ORTANT VENAH ERVIN 

(f,J 2 
_.,,.., KWAN T. YOo:c; . 

>rmation contained herein has been prepared at your request by qualified exoens within Praxair Djstributi~~.e.J:2f'Jift11e.ltlatltle informatjon js accurate wnbio the lim11~ ai • . 
anaiybcai methods employee and ,s comp1ete to !fie extent 01 the specmc ana1yses performed. we make no warran1v cir re:oresemat1on as ro the sunabii1ty or the use or the • 

•~m~tior: for any panicular purpose. The information is offerea ,·,,rh the understana1r.g that any use of the information is at the sole discretion and risk of the u~er. in no event sM.• 
ab,hty of Praxair 01str1but1on, Inc .. arising out of the use or '.he -~tarma!•cn contained herein exceed the fee establishec t.:,r r,rov1ding s..;ch ,r,'ormat:v,-, 'l ') 

1 
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213-585-2154 
FAX# 213-585-0582 

LIQUID CARBONIC 
CYUNDER GAS PRODUCTS 

5700 SOUTH ALAMEDA STREET• LOS ANGELES, CALIFORNIA 90058 

CERTIFICATE OF ANALYSIS l EPA,J!ROTOCOL GAS 

JsTOMER HORIZON AIR MEASUREMENT P.O NUMBER 

REFERENCE STANDARD 

5514 

GMIS 
NISTSRMNO. 

vs 2629a 
CYLINDER NO. 

cc 66694 
CONCENTRATION 

25.3 ppm 

I ANAL'nER:READINGS 

Z=ZEROGAS I R=REFERENCE STANDARD 

tMPONENT NITRIC OXIDE 
ANALYTICAL PRINCIPLE 

lm5T ANALYSIS DATE 

GMIS ANALVZER MAKE-MODEL-SIN 

lzo R936 
R 933 Z 0 

I Z -2 C 771 

U/M mV 

I 

Chemiluninescence 
08/30/95 
C 771 
C 771 
R 933 

CONC. 

CONC. 
CONC. 

MEAN TESI' ASSAY 

20.8 ppm 
20.9 ppm 
20.9 ppm 
20.9 ppm 

Z 0 
R 953 
Z O 
U/M mV 

C=GAS CANDIDATE 

Beckman 951A S/N 0101354 
LASI' CALIBRATION DA TE 08/29/95 
SECOND ANALYSIS DATE 09/06/95 

R 953 C 790 CONC. 21.0 ppm 
Z O C 790 CONC. 21.0 ppm 
C 790 R 953 CONC. 21.0 ppm 

MEAN TEST ASSAY 21 • 0 ppm 

I 
I Values not valid below 150 psig 

NOx values for reference only 

·, 

I 
;. .-------------- - - ---- -------- ----------- - ----. 
l nIIS CYLINDER NO. SA 13968 CERTIFIED CONCENTRATION 

• HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 NITRIC OXIDE 21.0 ppm 
BALANCE 
21.3 ppm h 

OF TRACEABILITY PROTOCOL NO. Rev. 9/93 
PROCEDURE · G1 
CERTIFIED ACCUP.ACY t 2 % NISI' TRACEABLE 

NITROGEN 
NOx 

CYLINDER PRESSURE 2000 PSIG 

I ) 
CERTIFICATION DATE 09/06/95 
EXPIRATION DATE 09/06/97 TERM 24 MONTHS 

I 

ANALYZED BY {Q)~&A~b-:f{ _ _ CERTIFIED BY 
• I l 

., 
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Hl!mPRAXAIR Praxair 
5700 South Alameda Strc:ct 
Los Angeles, CA 90058 
Tel: (213) 585-2154 
Fax: (714) 542.-6689 

fusToMER HORIZON AIR MEASUREMENT P.O NUMBER 05367400 

l==IDE GMIS 

ITRIC OXIDE 

I 

REFERENCESTANDARD 
NISl"SRMNO. 

vs 1679c 

1683b 

CYLINDER NO. 

SA 5635 

SA 6309 

. '.:.i :;JH·:.t :r '·yz•-n'R:•. l:J.E"':.t TI 11UGS 
·:;tt.1:Y~: ~ ; :::~.l.l'f•I . 

CONCENTRATION 

99.4 ppm 
51.9 ppm 

Z=ZEROGAS C=GAS CANDIDATE 

GMIS ANALVZERMAKE-MODEL-S/N Siemens Ultramat SE S/N A12·729 

I R=REFERENCE STANDARD 

,OMPONENT CARBON MONOXIDE 

ANALYTICAL PRINCIPLE 

hsr ANALYSIS DATE 
NDIR LAST CALmRATION DATE 11/20/96 

rz o.o a 99.4 

09/04/96 SECOND ANALYSIS DATE 12/26/96 

R 99.4 

I z o.o 
U/M ppm 

Z 0.0 

C 49.8 

C 49.8 CONC. 49.8 ppm Z 0.0 · R 99.4 C 50.2 CONC. 50.2 ppm 
C 49.8 CONC. 49.8 ppm R 99.6 Z 0.0 C 50.2 CONC. 50.1 ppm 
R 99.4 CONC. 49.8 ppm Z o.o C 50.2 R 99.4 CONC. 50.2 ppm 

MEAN TESI' ASSAY 49.8 ppm U/M ppm MEAN TEST As.sAY 50.2 ppm 
:OMPONENT NITRIC OXIDE 

eALYTICAL PRINCIPLE 

I~ ANALYSIS DATE 
Z O R 463 

ANALVZER MAKE-MODEL-SIN Beckman 951A S/N 0101354 

Chemiluminescence LAST CALmRATION DATE 11/29/96 

09/04/96 SECOND ANALYSIS DATE 12/26/96 

C 436 CONC. 48. 9 ppm Z 0 R 462 C 436 CONC. 49. 0 ppm 

I 
I 
I 

R 463 z 0 

Z 0 C 437 

U/M mv 

nus CYLINDER NO. 

C 436 CONC. 48. 9 ppm R 462 Z O C 436 CONC. 49. 0 ppm 

R 463 CONC. 49. 0 ppm Z O C 436 R 462 CONC. 49. 0 ppm 

MEAN TESI' ASSAY 48. 9 ppm U/M mV MEAN TEST ASSAY 49. 0 ppm 

Values not valid below 150 psig 

NOx values for reference use only 

SA 3527 CERTIFIED CONCENTRATION 

HAS BEEN CERTIFIED ACCORDING TO SEcnON EPA·600/R93/224 CARBON MONOXIDE 50.0 ppm 

I 
OF TRACEABU.ITY PROTOCOL NO. Rev. 9/93 

PROCEDURE G1 

CERTIFIED ACCURACY :t: 1 '1' Nisr TRACEABLE 

NITRIC OXIDE 49.0 ppm 

NITROGEN BALANCE 

NOX 50.0 ppm 
CYLINDER ~ 2000 PSIG 

CERTIFICATION DATE 12/26/96 

EXPIRATION DATE 12/26/98 TERM 24 MONTHS 

I 
ANALYZED BY CERTIFIED BY 

!=====!=#~============::!.' 



LIQUID CARBONIC 
CYUNDER GAS PRODUCTS 

213-585-2154 
5700 SOUTH ALAMEDA STREET• LOS ANGELES, CA 90058 

I CUSTOMER HORIZON AIR MEASUREMENT P.O NUMBER 5706 

1:'"iiifFEiiii&cii{sffAWiiAJm:, 
COMPONENT 

CARBON MONOXIDE GMIS 

NITRIC OXIDE GMIS 

NISTSRMNO. 

vs 1679c 

CYLINDER NO. 

SA 7519 

CONCENTRATION 

101 ppm 
vs. 1684b SA 13760 98.5 ppm 

R•REFERENCE STANDARD Z=ZEROGAS C=GAS CANDIDATE 

COMPONENT CARBON MONOXIDE GMIS ANAL\'ZER MAKE-MODELS/N Siemens Ultramat SE S/N A12·729 

ANALYTICAL PRINCIPLE NDIR LAST CALmRATION DATE 03/15/96 

FIRST ANALYSIS DATE 09/25/95 SECOND ANALYSIS DATE 04/03/96 

Z 0.0 R 101.0 C 83.6 CONC. 83.6 ppm Z 0.0 R 101.0 C 83.8 CONC. 83.8 ppm 
R 100.8 Z 0.0 C 83.6 CONC. 83.8 ppm R 101.0 Z 0.0 C 83.8 CONC. 83.8 ~ 

Z 0.0 C 83.6 R 100.8 CONC. 83.8 ppm Z 0.0 C 83.8 R 101.0 CONC. 83.8 ppm 

U/M ppm MEAN TEST ASSAY 83.7 ppm U/M ppm MEAN TEST ASSAY 83.8 ppm 
COMPONENT NITRIC OXIDE GMIS ANAL\'ZER.MAKE-MODELS/N Beckman 951A S/N 0101354 

ANALYTICAL PRINCIPLE Chemi luninescence LAST CALIBRATION DATE 03/29/96 

FIRST ANALYSIS DATE 09/25/95 SECOND ANALYSIS DATE 04/03/96 

Z 0 R 771 C 753 CONC. 82.9 ppm Z 0 R 874 C 740 CONC. 83.4 ppm 
R 771 Z 0 C 751 CONC. 82. 7 PPR R 877 Z 0 C 740 CONC. 83. 1 ppm 
Z 0 C 751 R m CONC. 82.6 ppn Z 0 C 741 R 877 CONC. 83.2 ppn 

U/M rrN MEAN TEST ASSAY 82. 7 ppm U/M rrN MEAN TEST ASSAY 83 .2 ppn 

Values not valid below 150 psig 
NOx values for reference use only 

FIRST ANALYSIS ON NITRIC OXIDE \IAS DONE AGAINST GMIS CC67872(84.9 ~> 

nlISCYLINDERNO. SA 15230 CERTIFIED CONCENTRATION 

HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 CARBON MONOXIDE 83.8 ppm 
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 

PROCEDURE G1 
CERTIFIED ACCURACY t 1 IJD NIST TRACEABLE 
CYLINDERPRF.SmJRE 1650 P9G 
CER"ImCATION DATE 04/03/96 

EXPIRATION DATE 04/03/98 TERM 24 MONTHS 

NITRIC OXIDE 83.0 ppm 
NITROGEN 

NOX 

BALANCE 

83.8 ppm 

234 
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flfi-PRAXAIR Pns:air 
5700 South Alameda Street 
Los Angeles. CA 90058 
Tel: (213) 585-2154 
Fa.-c (714) 542-6689 

I CERTIFICATE OF ANALYSIS 
' ' 

I CUSTOMER 
I 
J 

~ 

HORIZON AIR MEASUREMENT DATE 05/03/96 

P.O NUMBER 

REF. NUMBER 162118 

11 
j 

REQUESTED COMPOSITION 

I 
J 

~ 
I; 
j 

GAS 

CARBON DIOXIDE 
OXYGEN 
NITROGEN 

CON'CENTRATION 

7.0,: 
12.0 % 

BALANCE 

l·l 
: 1 

ANALYTICAL illETHOD 

11 
.J 

IT 

IJ 

INSTRUMENT 
Siemens Ultramat SE S/N A12·730 
Siemens Oxymat SE S/N A12·839 

ANALYTICAL PRINCIPLE 
NDIR 
Paramagnetic 

-------------------------------------------.. 
l'f i \ I TIIIS CYLINDER NO. SA 12668 
· l I CYLINDER PRESSURE 2000 PSIG 

CERTIFIED CONCENTRATION 

CARBON DIOXIDE 7.00 % 

: EXPIRATION DATE 05/02/01 

I.} ! CLASSIF1CATION PRIMARY STANDARD 
' I BATCH NUMBER EZE026PN 

OXYGEN 12.01 % 

NITROGEN BALANCE 

-• j LOT NUMBER EZE02633 

I 1 I ~~~~== AH CGA 590 141 CFr ~ 
ult==============================t=~===::::::::J 

i I f 

I,, ANAL l'ZED BY ~ ":::=:7z:..e- CERTIFIED BY Ill:-"" ~ I ~~ iu ... ~ •• 

ii 
;i 
! 

il 
,I 
• I 
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213-585-2154 
FAX# 213-585-0582 

CUSTOMER HORIZONTAL AJR MEASURE 

THIS CYLINDER NO. 
CYLINDER PRESSURE 
EXPIRATION DATE 
CLAS.SIFICATION 
BATCH NUMBER 
LOT NUMBER 
PART NUMBER 

INSTRUMENT 

GAS 

CARBON DJOXJDE 
NITROGEN 

METTLER IDS, S/N:1865166 

CC43624 
2000 PSIG 
09· 16· 98 
PRIMARY STANDARD 
EZF196PN 
EZF26500 
N/A 

CYLINDER SIZE AH CGA 580 135 CFr 

A NA LYZED BY 
____, 

··~ --

LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

5700 SOUTH ALAMEDA STREET• LOS ANGELES, CALIFORNIA 90058 

DATE 06/18/96 

P.O NUMBER 5784 

REF. NUMBER 47305100 

CONCENTRATION 

12 % 

BALANCE 

ANALYTI CAL PRINCIPLE 
GRAVIMETRIC 

CERTIFIED CONCENTRATION 
CARBON DIOXIDE 11.83 X 
NITROGEN BALANCE 

/ 
I I 

CERTIFIED BY 
;~ .. 

PHU Tl EN NGUYEN 


	196A
	196B
	196C
	196D

