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1. Introduction  

Background  
The Chiquita Canyon Landfill is a municipal solid waste (MSW) landfill located in northern Los Angeles 
County.  It recently has had an area in the Landfill experiencing elevated gas temperatures and surface 
subsidence, with accompanying high surface emissions monitoring (SEM) values, due to a subsurface 
reaction.  This report is intended to provide an emissions assessment to determine landfill surface 
emissions of odor and other substances for areas of the Landfill affected by the reaction and areas not 
affected by the reaction. 

Site Location  
The test site is Chiquita Canyon Landfill, which is located at 29201 Henry Mayo Drive, Castaic, California, 
91384. 
 
Figure 1.1 Site Location Map. 

 
 

Facility Description  
Chiquita Canyon Landfill is an active MSW disposal facility.   

Objective  
The objective of this emissions assessment was to quantify by field measurement, the air emissions of 
odors, fixed gases (including methane, carbon dioxide, and carbon monoxide), reduced sulfur 
compounds, and speciated volatile organic compounds (VOCs) from areas of the Landfill affected by the 
reaction and areas not affected by the reaction.   
 

Chiquita 
Canyon 
Landfill 
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Methodology  
The air emissions were directly measured using the U.S. Environmental Protection Agency (USEPA) 
Surface Emission Isolation Flux Chamber (flux chamber) following the USEPA UserΩs Guidance document 
(see Photo 1.1).  Whole air samples were collected from the flux chamber by Summa® canister and 
Tedlar® bag with analysis by the following methods: 
 

¶ American Society for Testing and Materials (ASTM) E-679 for olfactory odor;  

¶ ASTM D-1945/USEPA Method 3C for fixed gases (including methane, carbon dioxide, and carbon 
monoxide); 

¶ USEPA Method 3C for helium; 

¶ South Coast Air Quality Management District (SCAQMD) Method 307-91 for hydrogen sulfide 
(H2S)/organic reduced sulfur (ORS);  

¶ USEPA Method TO-15 for speciated VOCs; and  

¶ USEPA Method TO-12 for total non-methane VOC with functional group/molecular weight 
distribution. 

 
Flux from soil surfaces can either be diffusive (driven by molecular action), advective (driven by gas 
movement), or a combination of both. 
 
Given that it was expected that the landfill surface would have an advective flow at some or many 
locations, the flux chamber assessment included the use of a tracer (10% helium) in the chamber sweep 
air gas as per SCAQMD Rule 1133.3, Attachment A.  The dilution of the tracer taken from the evacuated 
canister samples was used to calculate total flow in the flux chamber for the emissions assessment.  
Note that TO-12, TO-15, USEPA Method 3C, and USEPA Method 3C samples were collected and analyzed 
from the same sample canister.  

  

Photo 1.1 USEPA Flux Chamber Used in Testing Program. 

 



3 
 

Landfill Surface Nomenclature  
For the purposes of this test, the landfill surface was divided into the following areas: 

Non-Reaction Area  
This is the portion of the Landfill that is not affected by the landfill reaction and that did not exceed the 
SCAQMD Rule 1150.1 integrated data limit of 25 parts per million by volume (ppmv) on August 24-25, 
2023. 

Reaction Area 
This is the portion of the Landfill designated as being affected by the landfill reaction by SCS Engineers 
(SCS) staff as of August 29, 2023 (see Appendix 1), and that did not exceed the SCAQMD Rule 1150.1 
integrated data limit on August 24-25, 2023.  bƻǘŜ ǘƘŀǘ {/{ ƛǎ ǘƘŜ [ŀƴŘŦƛƭƭΩǎ Ǝŀǎ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŎƻƴǘǊƻƭ 
system consultant. 

Exceedance Area 
This is the portion of the Landfill that was designated as being affected by the landfill reaction and that 
exceeded the SCAQMD Rule 1150.1 integrated data limit on August 24-25, 2023.  This portion of the 
Landfill was considered separately to assess any impact that the grid cells that exceeded the Rule 1150.1 
integrated data criteria would have on total site surface emissions.  Note that these grid cells are subject 
to a strict remediation schedule, so any emissions from these cells, over and above those from a 
reaction area cell not in exceedance, would be a temporary phenomenon.  Although a detailed impact 
analysis was not undertaken as part of this report, it appears that the exceedance area cells do not have 
a significant impact on overall site emissions, as compared to the reaction area cells that are not in 
exceedance. 
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2. Sampling Scope 
 
This study was focused on the assessment of air emissions from areas of the Landfill affected by the 
reaction and areas not affected by the reaction.  Each landfill area was tested using the flux chamber 
technology.  Flux chamber measurement data performed at representative locations within grid cells 
was used to estimate odor/VOC/sulfur compound/toxic air contaminant (TAC)/fixed gases emissions 
from the Landfill.    

The completed scope of work for the emissions assessment is given below in Table 2.1. 

Table 2.1 Scope of Work for the Emissions Assessment. 

SOURCE 

Flux 
Chamber 

Tests 

Odor/TAC/Fixed 
Gas/VOC/Sulfur 

Sampling Comment 

Non-Reaction Area Landfill Surfaces 

High Emission Category 
Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Medium Emission 
Category Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Low Emission Category 
Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Reaction Area Landfill Surfaces 

High Emission Category 
Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Medium Emission 
Category Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Low Emission Category 
Grid Cell 

4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Exceedance Area Landfill Surfaces 

Pre-remediation 4 4 Samples distributed within levels of 
emission potential within category 
of grid cell 

Repeat Test of Previously Tested Cell 

Selected Grid Cell 4 4 Samples taken from identical 
location as previous test 

    

QC Blank Samples  3 Minimum of 5% Blank Samples 

QC Replicate Samples  3 Minimum of 5% Blank Samples 

Total 32 38  
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3. Sampling Strategy  

Selection of Sampling Locations  
Sampling locations were selected based on SEM data obtained under the SCAQMD Rule 1150.1 SEM 
program.  The SEM program consists of surveying the landfill surface on a track using a field portable, 
calibrated instrument sensitive to methane and total non-methane hydrocarbon (TNMHC).  The landfill 
grid pattern is shown in Figure 3.1.  The grid cells over the areas of the Landfill affected by the reaction 
are highlighted.  The grid cells that were sampled are circled. 

Test Cell Selection Methodology  
This emissions assessment was conducted by analyzing Rule 1150.1 SEM data and categorizing the 
landfill areas based on surface emissions.  At this site, SEM events are conducted as often as every two 
weeks.   
 
The SEM events are conducted using an instrument fit with a flame ionization detector (FID) along with 
global positioning system (GPS) location recording to map fugitive surface hydrocarbon concentrations 
following a pattern in each grid cell for the site.  Instantaneous fugitive concentration data is determined 
by walking a serpentine path across each nominal 50,000 square foot (ft2) landfill grid cell.  Integrated 
concentration data is determined by averaging the instrument readings obtained while traversing the 
serpentine path as illustrated in Figure 3.2. 
 
Emissions concentration data and location information are collected and stored for the purpose of 
ranking grid cells on the Landfill by emissions concentration.  The integrated concentration data was 
used to 'rank' the grid cells into categories of high emissions, medium emissions, and low emissions.  
The instantaneous fugitive concentration data was used to select representative locations for flux 
chamber testing where flux data for odors/VOCs/sulfur/ toxic air contaminants was collected.  The flux 
from these representative locations was used to estimate air emissions from the entire surface of these 
cells.   
 
Tables 3.1 through 3.3 show the sorted integrated SEM data for the non-reaction area cells for the 
period May 1, 2023 through August 24, 2023.  Table 3.4 shows the sorted integrated SEM data for the 
reaction area and exceedance area cells for the period May 1, 2023 through August 24, 2023. 
 
Column 1 is the grid cell number designation. 
 
Column 2 is the surface area of each grid cell (each grid cell is nominally 50,000 ft2, but for this analysis, 
the exact area of each grid cell is used). 
 
Columns 3 through 8 are the integrated SEM values (FID response as ppmv methane) for each SEM 
event from May 1, 2023 to August 24, 2023.  The most recent SEM event, August 24, 2023, is shown in 
red. 
 
Column 9 is the average of all the SEM events. 
 
Column 10 is the cumulative average of all the cells above the cell in question. 
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Figure 3.1 Chiquita Canyon Landfill Grid Cell Pattern. 

 

 = Exceedance Area Grid Cell 

 = Reaction Area Grid Cell 

 = Sample Grid, Exceedance Area 

 = Sample Grid, Reaction Area 

 = Sample Grid, Non-Reaction Area 

 

Note: The photo underlay is the most recent drone mosaic.  Some of the eastern grid cells did not have 

drone photo coverage and so extend beyond the limits of the drone photo. 

 
  



7 
 

Figure 3.2 Typical Serpentine Landfill Walk Pattern for a 50,000 Square Foot Grid (from Rule 1150.1). 
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The non-reaction area test cells (see Tables 3.1 through 3.3) were initially selected by organizing the 
integrated SEM data by average (Column 9) and splitting the resulting data into three categories: high 
emission, medium emission, and low emission.  From there, the mean cell(s) from each group were 
initially selected for testing.  These cells are highlighted in blue in the tables below. 
 
A similar process was used for the reaction area test cells (see Table 3.4).  One grid cell was selected to 
be tested from the exceedance area.  This cell, highlighted in red, was just over the mean value of all the 
exceedance area grid cells.  The non-exceedance reaction area test cells were initially selected by 
splitting the data into high, medium, and low emission groups.  The mean cell(s) from each group were 
initially selected for testing.  These cells are highlighted in blue in Table 3.4 below. 
 
On Monday, August 28, 2023, the Landfill was evaluated for the final cell selection.  This was done 
because sometimes a selected cell may not be accessible for testing or is otherwise not representative.  
Using the data in Table 3.1 as an example, on August 28, it was determined that Grid Cell 146 was the 
best of the blue highlighted cells for testing.  That cell was then highlighted in red, signifying that it was 
the actual test cell for that group.  This procedure was replicated for each of the landfill area/sub-area 
groups. 
 
Note that any cell can be tested and pro-rated using this methodology.  However, the mean emissions 
cells were used because they should result in the most accurate results. 

Selecting Test Points in a Cell 
Using survey flags, the serpentine route prescribed by Rule 1150.1 in a cell was walked and FID readings 
were periodically noted on planted flags and on the field screening data forms provided in Appendix 2. 
 
Flux chamber samples were taken at the following target locations: 
 

1. Highest Emission - Peak FID reading on serpentine walk. 
2. High Emission - Mid-point of highest 10% of readings. 
3. Medium Emission - Mid-point of the next 40% of readings. 
4. Low Emission - Mid-point of lowest one half of readings. 
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Table 3.1 Summary of Non-Reaction Area Cell Sorted Integrated Grid Data (5/1/2023 ς 8/24/2023) 
(ppmv FID as methane); High Emission Cells. 
 

 
 
Notes for Tables 3.1 through 3.4:  

1. άHEέ means that the grid cell was not monitored due to heavy equipment operating in the grid cell. 
2. άATέ means that the grid cell was not monitored due to active trash disposal in the grid cell. 

  

Grid Average

ID Area (ft2) 5/1/2023 5/15/2023 5/31/2023 6/14/2023 6/28/2023 7/12/2023 7/25/2023 8/24/2023 FID Cumulative

77 99,941 HE 8 8 10 15 13 5 13 10.29 10.29

150 70,989 5 7 7 12 10 14 6 17 9.75 20.04

188 50,699 10 9 7 18 9 7 3 15 9.75 29.79

158 49,522 6 14 16 7 8 4 7 12 9.25 39.04

186 46,611 8 4 18 15 6 10 4 9 9.25 48.29

78 82,334 HE 7 12 9 16 5 4 10 9.00 57.29

80 46,342 HE 3 3 10 18 7 HE 13 9.00 66.29

182 52,362 8 3 6 12 10 14 6 12 8.88 75.16

185 50,993 7 8 10 9 10 10 6 11 8.88 84.04

183 54,617 7 6 15 11 8 8 5 10 8.75 92.79

145 60,197 4 9 5 12 11 10 6 12 8.63 101.41

184 51,245 7 5 11 12 4 11 5 14 8.63 110.04

190 44,958 7 3 10 10 10 10 6 12 8.50 118.54

193 38,070 8 5 4 15 7 14 6 8 8.38 126.91

210 62,428 26 5 6 8 5 6 7 4 8.38 135.29

79 87,028 HE 3 6 11 15 3 HE 12 8.33 143.62

228 32,278 8 AT AT AT AT AT AT AT 8.00 151.62

187 47,666 6 8 12 10 3 8 3 13 7.88 159.49

192 40,754 5 7 9 11 9 10 3 9 7.88 167.37

146 45,166 6 6 12 3 7 4 4 19 7.63 174.99

191 44,606 6 4 7 12 9 9 4 10 7.63 182.62

148 50,546 AT 7 10 9 5 8 5 9 7.57 190.19

152 42,032 AT 8 7 10 5 3 5 13 7.29 197.48

82 42,779 AT 8 7 4 4 7 13 AT 7.17 204.64

55 58,851 5 6 9 12 5 8 8 3 7.00 211.64

83 38,592 5 3 8 4 5 4 20 AT 7.00 218.64

147 45,961 AT 4 8 14 1 7 4 11 7.00 225.64

229 49,011 7 AT AT AT AT AT AT AT 7.00 232.64

230 49,427 7 AT AT AT AT AT AT AT 7.00 239.64

234 42,867 7 AT AT AT AT AT AT AT 7.00 246.64

75 51,225 6 7 5 8 5 8 6 8 6.63 253.27

189 49,163 7 2 3 17 4 6 5 9 6.63 259.89

236 41,876 7 9 4 4 6 4 12 7 6.63 266.52

153 45,864 AT 8 12 7 2 3 5 9 6.57 273.09

53 60,197 8 5 13 4 8 2 6 6 6.50 279.59

84 48,990 7 7 2 4 2 8 14 8 6.50 286.09

54 53,298 7 3 10 8 7 4 8 4 6.38 292.46

167 62,172 6 8 5 12 2 7 5 6 6.38 298.84

168 59,314 10 6 8 10 5 2 5 5 6.38 305.21

76 48,758 6 9 5 4 5 5 6 10 6.25 311.46

217 53,205 6 8 5 4 4 4 16 3 6.25 317.71

58 46,507 AT 6 8 7 6 6 HE 4 6.17 323.88

60 58,550 16 6 5 6 5 5 4 2 6.13 330.01

89 47,690 6 8 4 6 7 7 6 5 6.13 336.13

72 59,809 5 5 3 6 7 9 HE 7 6.00 342.13

SEM Data

Selected 
Test Grid 
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Table 3.2 Summary of Non-Reaction Area Cell Sorted Integrated Grid Data (5/1/2023 ς 8/24/2023) 
(ppmv FID as methane); Medium Emission Cells. 

  

Selected 
Test 
Grid 


























