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 INTRODUCTION AND BACKGROUND  

 INTRODUCTION 
This document presents the results of a Landfill Operations Air Impact Study (AIS) for the Chiquita 
Canyon Landfill (Landfill), prepared by SCS Engineers (SCS) in collaboration with Chiquita Canyon, 
LLC (Chiquita), and in compliance with Condition No. 83 of the Modified Stipulated Order for 
Abatement (SOFA) (Case No. 6177-4).  

This AIS presents the results of a seven-month study of specific landfill operational events and their 
potential emissions impacts to the surrounding community, as determined from an analysis of air 
quality data recorded at air monitoring stations MS-01 through MS-12, which are located around the 
perimeter of the Landfill and in the surrounding community. 

 BACKGROUND 

 Landfill Location and Topography 
The Landfill is located at 29201 Henry Mayo Dr., Castaic, California, 91384 (SCAQMD Facility No. 
119219), which is located approximately 2 miles west of the City of Santa Clarita in Los Angeles 
County, California. The Landfill is on undulating hills directly north of Highway 126 at milepost 3; it is 
also flanked by the Santa Clara River approximately 0.5 miles to the south and an un-named 
ephemeral drainage approximately 0.3 miles to the west. Elevations range from approximately 1,430 
feet above mean sea level (msl) on the north to approximately 985 feet msl on the southern extent 
of the landfill, with an average elevation of 1,233 feet msl. 

 Study Duration 
Per SOFA Condition No. 83, the duration of this AIS was seven months. The specific study period was 
from June 1, 2024 through December 31, 2024. During this period, there were a total of 214 days. 
This is the equivalent of a total of 308,160 minutes. There was also a total of 142 workdays 
(Monday through Friday, excluding holidays). These statistics will be used throughout the AIS. 

 Landfill Operational Events 
Per SOFA Condition No. 83, the focus of this AIS is to evaluate the potential emission impacts of the 
following landfill operational events to the surrounding community: 

 Leachate exposure to atmosphere via seeps, spills, and/or pressurized discharges; 
 Landfill excavation activities; and 
 Downtime or decreased operation of landfill gas (LFG) collection or control equipment 

resulting in a reduction of landfill gas flow rate to an instantaneous value of a landfill-wide 
total of 11,000 scfm, or a reduction of 10% or more of current operational flows. 

This AIS is organized into sections summarizing each of these event types over the study period and 
providing comparison and analysis of air monitoring data collected during each of these events. 

 Air Monitoring Stations 
The air monitoring data used in this study was collected from a network of 12 monitoring stations 
(MS), designated MS-01 through MS-12. Five stations, MS-01 through MS-05, are located around 
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the perimeter of the Landfill, with the remaining 7 stations (MS-06 through MS-12) located in the 
community surrounding the Landfill. 
 
Beginning in 2020, a combined gas analyzer and nephelometer were installed at MS-01 through MS-
12, originally associated with the implementation of a Conditional Use Permit (CUP) for the Landfill, 
under the Community Air Monitoring Program (CAMP).  
 
The CAMP is comprised of a network of 12 continuous air monitoring stations (designated MS-01 
through MS-12), installed in 2020, which continuously monitor particulate matter with an 
aerodynamic diameter of 10 micrometers or less (PM10), particulate matter with an aerodynamic 
diameter of 2.5 micrometers of less (PM2.5), and hydrogen sulfide (H2S). In addition, each of these 
units was equipped with a meteorologic (MET) monitor, capable of continuously monitoring wind 
speed (WS), wind direction (WD), temperature (TEMP), relative humidity (RH), and barometric 
pressure (PRESS). 

Starting in August 2023, Chiquita initiated the Enhanced Air Monitoring Program (EAMP), which 
added continuous monitoring of sulfur dioxide (SO2) and methane (CH4) to the existing monitoring 
stations, as well as select VOCs via dedicated micro gas chromatographs (Micro-GCs), first at two 
stations (MS-10 and MS-12), and later at a total of 10 stations (MS-01, MS-02, MS-03, MS-04, MS-
06, MS-07, MS-08, MS-10, MS-11, and MS-12).  

A timeline of monitoring components of the CAMP and EAMP is provided in Table 1, below. 

Table 1. Chiquita Air Monitoring Timeline 

Milestone Program Monitored 
Parameters 

Completion Date 
(Mo/Yr) 

Installation of On-Site Air Monitoring Stations (MS-01 
through MS-05) CAMP 

H2S 
PM2.5 
PM10 

May 2021 

Installation of Off-Site Air Monitoring Stations (MS-06 
through MS-12) CAMP 

H2S 
PM2.5 
PM10 

Sep 2022 

Addition of Monitoring Parameters to AQMs EAMP CH4 Nov 2023 
Addition of Monitoring Parameters to AQMs EAMP SO2 Jun 2024 
Installation of Micro-GC at MS-10 and MS-12 EAMP VOCs May 2024 
Installation of Micro-GC at MS-01, MS-02, MS-03, 
MS-04, MS-06, MS-07, MS-08, and MS-11 EAMP VOCs Oct 2024 

Upgrade of Micro-GCs to analyze for Acrolein EAMP VOCs Feb 2025 
 
A summary of the parameters monitored at each of the MS locations is provided in Table 2, below. 
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Table 2. Chiquita Continuous Monitoring Summary 

Location/Analyte MET CH4 H2S PM2.5 PM10 SO2 VOCs1 

O
n-

Si
te

 
MS-01 X X X X X X X 
MS-02 X X X X X X X 
MS-03 X X X X X X X 
MS-04 X X X X X X X 
MS-05 X X X X X X  

O
ff

-S
ite

 

MS-06 X X X X X X X 
MS-07 X X X X X X X 
MS-08 X X X X X X X 
MS-09 X X X X X X  
MS-10 X X X X X X X 
MS-11 X X X X X X X 
MS-12 X X X X X X X 

1VOC analysis is accomplished via micro-GC. List of analytes is included in Table 3. 

A full list of monitoring constituents associated with Chiquita’s air monitoring network is provided in 
Table 3, below. 

Table 3. Continuous Monitoring Constituent List 

Category Analyte CAS No. Monitoring Unit Detection Limit 
(parts per million) 

MET 

WS N/A 

MetOne – Met 
Station One N/A 

WD N/A 
TEMP N/A 
RH N/A 
PRESS N/A 

Particulate 
Matter 

PM2.5 N/A 

AQM 

1µg/m3 
PM10 N/A 

Other Gasses CH4 74-82-8 0.04 

Sulfur 
Compounds 

H2S 7783-06-4 0.003 
SO2 7446-09-5 0.2 
DMS 75-18-3 

Micro-GC 

0.0001 

VOCs 

Acetone 67-64-1 0.0001 
Acrolein1 107-02-8 0.0001 
Benzene 71-43-2 0.0001 
2-Butanone 78-93-3 0.0008 
Carbon Disulfide 75-15-0 0.0003 
Ethanol 64-17-5 0.0005 
Ethylbenzene 100-41-4 0.0001 
Hexane 110-54-3 0.0008 
Isopropyl Alcohol 67-63-0 0.0001 
Isopropyltoluene 99-87-6 0.0001 
Methanol 67-56-1 5 
Propene 115-07-1 0.0001 
Styrene 100-42-5 0.0001 
Tetrahydrofuran 109-99-9 0.0005 
Toluene 108-88-3 0.0001 
m,p-Xylene 1330-20-7 0.0001 

1Acrolein was not a monitoring constituent during the study period (June 2024 through December 
2024) because Micro-GCs were not upgraded to analyze acrolein until February 2025. 
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A map, showing the location of the various monitoring stations, is presented in Figure 1. 
 

 
Figure 1. Map of Air Monitoring Stations. 

 Air Monitoring Data 
During the study period, there were 19 different non-MET and non-PM analytes monitored 
continuously. A summary of the analytes, including detections, max/min, etc. are presented in Table 
4, below. 

Table 4. Continuous Monitoring Analyte Summary 

Analyte CAS No. Total 
Samples 

Total 
Detections 

Frequency 
of Detection 

(%) 

Maximum 
Detection 

(ppb) 

OEHHA 
REL 

CH4 74-82-8 58,255 51,011 87.6% 166,660 N/A 
H2S 7783-06-4 55,050 27,390 49.8% 106 30 
SO2 7446-09-5 53,961 3,788 7.0% 20 N/A 
DMS 75-18-3 26,202 2,862 10.9% 75 N/A 
Acetone 67-64-1 26,203 23,198 88.5% 84 N/A 
Benzene 71-43-2 26,203 14,679 56.0% 26 8 
2-Butanone 78-93-3 26,200 15,241 58.2% 26 4,500 
Carbon Disulfide 75-15-0 18,523 3,823 20.6% 51 N/A 
Ethanol 64-17-5 26,199 17,613 88.5% 2,060 N/A 
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Ethylbenzene 100-41-4 26,199 2,667 10.2% 23 N/A 
Hexane 110-54-3 18,519 1,909 10.3% 30 N/A 
Isopropyl Alcohol 67-63-0 26,203 23,056 88.0% 61 1,300 
Isopropyltoluene 99-87-6 14,234 2,646 18.6% 6 N/A 
Methanol 67-56-1 25,872 2 0.01% 0.1 21,000 
Propene 115-07-1 26,203 18,101 69.1% 50 N/A 
Styrene 100-42-5 8,102 1,023 12.6% 1 N/A 
Tetrahydrofuran 109-99-9 26,200 14,157 54.0% 68 N/A 
Toluene 108-88-3 26,203 9,232 35.2% 25 1,300 
m,p-Xylene 1330-20-7 25,878 3,101 12.0% 38 5,000 

1OEHHA REL – State of California Office of Environmental Health Hazard Assessment, Acute Reference 
Exposure Level 
2Bold text indicated exceedance of the OEHHA REL. 
 
Based on review of Table 4, CH4 is the most frequently detected compound, likely due to its presence 
in ambient background atmosphere. However, due to its significant composition in LFG (up to 50%), 
it will be used as an evaluation surrogate compound. 
 
For other analytes monitored, only H2S and benzene have been detected at concentrations above 
their respective reference exposure levels (RELs). Thus, these analytes are good indicators of air 
impacts as well as CH4. However, it is important to note that benzene can be emitted from many 
sources, such as mobile sources, and is also present in background levels of air quality in the South 
Coast Air Basin, as documented by the SCAQMD Multiple Air Toxics Exposure Study V (MATES V).1 
 
Air monitoring data utilized in this study originated from the public website/data repository. All air 
monitoring data used in this report is available at the following link. 

 Meteorological Setting 
In the Santa Clarita area, average annual rainfall is approximately 13 inches. Temperatures range 
from approximately 70-100 degrees during the summer and 40-65 degrees during the winter, with 
an average temperature of 61 degrees.  
 
Specific to the study period, with a total of 13 MET station readings available, SCS chose to use the 
Site MET station, located at the main flare station (flare), on-site, because it represents a centroid for 
the study, which had been established during previous MET studies to most consistently represent 
the regional wind conditions that drive pollutants into the community. Referencing the Site MET 
station, during the study period, rainfall ranged from 0 to 0.01 inches, and temperatures ranged 
from 37.5-110.2 degrees, with an average temperature of 68.6. Wind Speed had an average of 4.7 
miles per hour (mph), with a low of 0 mph, and a high of 30 mph. Barometric pressure during the 
study ranged from 28.24 inches to 28.94 inches, with an average of 28.50 inches. 
 
MET data utilized in this study originated from the Landfill MET station. A copy of the data from the 
study period is available at the following link. 

 LANDFILL OPERATIONS IMPACT ANALYSIS 
Within this section, for each landfill operation event type, SCS will provide a summary of the number 
of events, as well as an evaluation of any air impacts associated with the events. The analysis of the 
event will include overall impacts to average air quality data from all monitoring stations, as well as a 

 
1 Refer to the SCAQMD Multiple Air Toxics Exposure Study (MATES) for additional information. 
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review of impacts to individual stations from certain events where specific stations are the most 
representative of downwind impact areas. 

 LEACHATE EXPOSURE EVENTS 
For this study, a leachate exposure event is defined consistent with Condition No. 83 as an instance 
where leachate from the Landfill was exposed to the atmosphere via a leachate spill, a seep from 
the toe of a slope/side slope, or a pressurized discharge from a wellhead, the surface, or another 
conduit. During the study period, there were no pressurized releases. Spills and seeps are discussed 
in the sections below. 

In addition, although there are numerous analytes that are monitored by the Chiquita air monitoring 
stations, benzene was selected as the most representative constituent for identification of leachate 
releases due to its presence in raw landfill leachate. 

 Leachate Spills 
During the study period, records of leachate spills were available from September through December 
2024. Based on available data, there were a total of 29 leachate spill events recorded. Details on 
each spill event (date, approximate time, location, and estimated quantity) are presented in Table 5, 
below. 

Table 5. Leachate Spill Event Summary 

Date Time Location Est. Quantity (gal) 

9/4/2024 23:00 Grid 150 900 

9/5/2024 15:30 West Top Deck 200 

9/7/2024 10:15 Grid 93 125 

9/8/2024 17:00 South of Cell 8B 30 

9/20/2024 16:45 Tank Farm 9 20 

9/30/2024 15:35 West Side Slope 25 

September Estimated Total 1,300 

10/9/2024 10:50 Grid 156 40 

10/14/2024 9:54 Grid 173 5 

10/17/2024 
7:20 Exit Scale 15 

13:00 Tank Farm 7 50 

10/18/2024 8:17 Tank Farm 7 6,000 

10/21/2024 8:45 Grid 173 100 

10/22/2024 11:30 Tank Farm 7 200 

10/23/2024 7:00 Exit Scale 2 

10/24/2024 
12:00 Grid 81 20 

2:00 Grid 247 2 

10/25/2024 4:30 Grid 247 1 

10/30/2024 15:00 Grid 220 50 

10/31/2024 11:45 Grid 246 150 

October Estimated Total 6,635 
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11/2/2024 12:40 Grid 150 20 

11/6/2024 3:30 Tank Farm 7 20 

11/11/2024 3:00 Exit Scale 20 

11/26/2024 
3:10 Exit Scale 0.5 

7:45 Tank Farm 7 5 

November Estimated Total 65.5 

12/10/2024 19:30 Grid 215 50 

12/19/2024 15:00 Grid 81 10 

12/23/202 7:35 Grid 183 200 

12/26/202 8:06 Grid 157 200 

12/28/2024 1:30 Grid 246 10 

December Estimated Total 470 
 
Leachate spill data utilized in this study originated from the public website/data repository. All air 
monitoring data used in this report is available at the following link. 

To assess potential air impacts from leachate spill events to the surrounding community, SCS 
performed a comparative emissions analysis of benzene levels measured around the perimeter of 
the Landfill and compared this data to the leachate spill events. However, since the on-site Micro-
GCs were not online until October 2024, comparative benzene analysis could only be done from 
October through December 2024. Since October 2024 was the month with the highest spill count 
and volume (6,635 gallons total, primarily because of an approximately 6,000-gallon spill of non-
hazardous leachate into secondary containment), SCS selected this month for a more detailed 
analysis of potential air impacts from leachate spills. The results of the comparative analysis for 
October 2024 are provided in Figure 2, below. Note that due to the nature of spill events, Figure 2 
shows the intensity (i.e. quantity in gallons) of the spill versus a total duration. 
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Figure 2. On-Site Benzene and Leachate Spill Events, October 2024. 
 
As shown on Figure 2, although benzene was identified during October, there does not appear to be 
any correlation between the leachate spills and elevated benzene levels detected in the on-site 
monitoring stations. 

 Leachate Seeps 
During the study period, there were a total of 36 leachate exposure events recorded that were the 
result of leachate seeps. Details on each seep event (date/time, location, estimated duration, 
estimated range of quantity, and odor index on a scale of 1 to 5) are presented in Table 6, below. 

Table 6. Leachate Seep Event Summary 

Date Time Grid 
Location 

Est. 
Duration 

(hr) 

Est. Quantity 
Range 
(gal) 

Odor1 
(1-5) 

06/10/2024 8:09 201 12 1-5 3 

06/11/2024 13:14 201 17 21-50 4 

06/16/2024 13:11 150 11 11-20 3 

06/17/2024 15:28 150 48 21-50 3 

06/18/2024 8:00 150 60 21-50 3 

06/19/2024 8:05 150 6 6-10 2 

07/05/2024 10:33 210 1 6-10 2 

07/06/2024 9:23 206 4 81-100 3 

07/12/2024 7:46 150 4 101-150 3 

07/13/2024 6:38 150 1 <1 2 

07/16/2024 7:53 210 8 21-50 3 
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14:53 210 16 21-50 3 

07/17/2024 8:12 210 36 11-20 3 

07/25/2024 
9:50 150 2 6-10 3 

16:31 150 10 6-10 3 

08/16/2024 7:36 145 2 11-20 2 

08/20/2024 6:50 145 8 11-20 3 

08/22/2024 8:01 145 4 11-20 3 

09/01/2024 7:30 145 5 6-10 3 

09/08/2024 7:27 150 8 51-80 3 

09/09/2024 7:24 150 8 21-50 2 

09/12/2024 7:47 150 4 11-20 3 

09/20/2024 14:46 210 2 6-10 2 

09/24/2024 7:28 145 6 11-20 2 

09/26/2024 7:30 145 3 6-10 2 

09/27/2024 7:52 145 2 1-5 1 

09/28/2024 7:46 145 4 6-10 2 

10/01/2024 14:26 145 2 6-10 2 

10/17/2024 7:31 150 5 21-50 3 

10/21/2024 22:30 93 10 81-100 3 

10/30/2024 7:45 210 6 11-20 2 

12/02/2024 8:08 50 8 21-50 3 

12/22/2024 7:23 78 4 81-100 4 

12/24/2024 9:23 78 3 11-20 1 

12/28/2024 8:00 78 6 21-50 2 
1Odor Scale: 
 1 – Very Light Odor 
 2 – Light Odor 
 3 – Moderate Odor 
 4 – Strong Odor 
 5 – Very Strong Odor 

Leachate seep data utilized in this study originated from the public website/data repository. All air 
monitoring data used in this report is available at the following link. 

To assess potential air impacts from leachate seep events to the surrounding community, SCS 
performed a comparative emissions analysis of benzene levels measured around the perimeter of 
the Landfill and compared this data to the recorded leachate seep events. As discussed above, 
benzene was selected as a surrogate compound due to its presence in leachate, although it is 
present in Southern California ambient air as well. The perimeter stations were chosen for analysis 
since it is anticipated that any indication of off-site movement of benzene from leachate would be 
identified in the perimeter stations before it was identified in the community. Since the on-site Micro-
GCs were not online until October 2024, comparative benzene analysis could only be done during 
the October and December timeframes (note there were no seep events in November). The results of 
the comparative analysis for October and December 2024 are provided in Figures 3 and 4, below, 
respectively. 
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Figure 3. On-Site Benzene and Leachate Seep Events, October 2024. 
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Figure 4. On-Site Benzene and Leachate Seep Events, December 2024. 

As shown on Figures 3 and 4, although benzene was identified in ambient air during October and 
December 2024, there does not appear to be a direct correlation between the seeps and elevated 
benzene levels detected in the on-site monitoring stations, since there are benzene peaks during 
non-seep times. Nevertheless, SCS selected the two highest volume leachate seep events from a 
period where the Micro GCs were online for further analysis. These are the October 21, 2024 seep 
event and the December 22, 2024 event. Detailed analysis of both of these events is presented 
below. 

 October 21, 2024 Seep 
The October 21, 2024 seep was discovered at 10:30 pm in Grid 93, just to the north of the main 
flare station. The seep was present for an estimated duration of 10 hours, with an estimated volume 
of 81 to 100 gallons, impacting an area of approximately 50 square feet (sq. ft.). The odor intensity 
of this seep was characterized as a moderate odor (Odor Rank 3). At the time of the seep, the 
Landfill MET station was offline. Wind speed and direction data from MS-06, located off-site and to 
the east/northeast of the seep location, indicated an average hourly wind direction from the 
west/southwest during the duration of the seep. Hourly wind speed was approximately 1.6 to 2.1 
mph during the event. 

During the estimated duration of the seep, benzene levels ranged from 0.12 to 0.44 parts per billion 
(ppb), on a generally decreasing trend at MS-06. CH4 ranged from 1.5 to 3.6 parts per million (ppm), 
on a decreasing trend as well. H2S ranged from <2 to 3 ppb. CH4 and benzene concentrations are 
provided in Figure 5 below. 
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 Figure 5. MS-06 CH4 and Benzene Levels, 10/21/24-10/22/24 

As shown in Figure 5, benzene levels detected at MS-06 generally decreased between 10:30 pm 
October 21, 2024 and 8:30 am October 22, 2024. This indicates that the October 21, 2024 
leachate seep did not contribute to an air impact in the community. 

 December 22, 2024 Seep 
The December 22, 2024 seep was discovered at 7:23 am in Grid 78, located along the northeastern 
boundary of the landfill refuse footprint. The seep lasted for an estimated duration of 4 hours, with 
an estimated volume of 81 to 100 gallons of leachate, impacting an area of approximately 300 sq. 
ft. The odor intensity of this seep was characterized as a strong odor (Odor Rank 4). At the time of 
the seep, wind was generally from the east/northeast, with wind speeds ranging from 0 to 7 mph. 
The closest downwind Micro GC to this event was MS-04, located due west of the seep event 
location. 

During the estimated duration of the seep, at MS-04, benzene levels ranged from <0.10 to 1.26 ppb, 
on a generally decreasing trend. CH4 ranged from 1.5 to 3.6 part per million (ppm), on a decreasing 
trend as well. H2S ranged from <2 to 3 ppb. CH4 and benzene concentrations are provided in Figure 
6 below. 
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Figure 6. MS-04 CH4 and Benzene Levels, 12/22/24 

As shown in Figure 6, benzene levels detected at MS-04 generally decreased between 8:00 am and 
10:00 am. There was an increase in benzene and CH4 levels at 11:00 am, toward the end of the 
leachate seep event, but this rise in concentration fell during the hours subsequent to the duration 
of the seep, thus suggesting that the December 22, 2024 leachate seep did not contribute to an air 
impact in the community. 

SCS cross-referenced this timeline with GCCS operational records and identified that the GCCS was 
operational during the entire seep event timeline. Excavation records were also cross-referenced and 
there is no record of excavation activities occurring on December 22, 2024. 

 LANDFILL EXCAVATION EVENTS 
For the purpose of this study, a landfill excavation event is defined as any time that the landfill cover 
was partially excavated, regardless of whether waste was encountered. This definition is different 
from, and broader than, excavation as defined by the SCAQMD. Based on available information, 
during the study period, the window of excavation activities at the Landfill ranged from August 24, 
2024 through October 25, 2024. During this period, there were a total of 40 days of planned 
excavation, but only 25 days where excavation events, as defined herein, took place, which 
represents 11.7% of the study period. Further, excavation events only occurred during the typical 
work week (Monday through Friday). No excavation events were performed during weekends. A table 
providing the dates of excavation events during the study period is provided in Table 7, below. 
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Table 7. Landfill Excavation Event Summary 
August 

Excavation 
Dates 

September 
Excavation 

Dates 

October 
Excavation 

Dates 
8/26/2024 9/2/2024 10/1/2024 
8/27/2024 9/3/2024 10/2/2024 
8/28/2024 9/4/2024 10/17/2024 
8/29/2024 9/5/2024 10/18/2024 
8/30/2024 9/6/2024 10/21/2024 

 9/9/2024 10/22/2024 

 9/10/2024 10/23/2024 

 9/11/2024 10/24/2024 

 9/12/2024  

 9/16/2024  

 9/17/2024  

 
Landfill excavation data utilized in this study originated from the public website/data repository. All 
air monitoring data used in this report is available at the following link. 

To assess potential air impacts from excavation events, as defined herein, to the surrounding 
community, SCS performed a comparative emissions analysis of excavation workday CH4 impacts 
and weekend CH4 impacts, as measured at the on-site stations (MS-01 through MS-05). These 
stations were selected as their proximity to the Landfill would provide the most conservative impact 
tracking for this operational activity. CH4 was used as a surrogate/tracer compound, as it is the 
largest constituent component of LFG and all monitoring stations have the ability to monitor for CH4. 
With regard to the sample selection, since no excavation events were conducted during weekends 
during the study period, SCS performed a comparative analysis of workday (9am to 5pm) average 
CH4 levels to weekend average CH4 levels during the same time period. The results of the 
comparative analysis are provided in Figure 7, below. 
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Figure 7. Average On-Site CH4 Over Time (9am-5pm). 
 

As shown in Figure 7, based on the comparative analysis, the average methane during excavation 
periods does not significantly vary from the average methane from weekends, when there were no 
excavation activities happening. In fact, in some instances, weekend methane data (this is the 
period where no excavation activities occurred) are higher than the weekday methane data (refer to 
the latter part of Figure 7). 

However, to further determine if excavation events resulted in a measurable difference in methane 
concentrations, we compared days when excavation was performed to weekends when excavation 
was not performed. In pursuit of this comparison, SCS performed a statistical T-test. A T-test is used 
to compare the means of two groups and determine whether any observed differences are 
statistically significant. The T-test compares the sample size, mean, and variance to help assess 
whether the difference between groups is due to random variation or a meaningful underlying effect. 

Using the standard 5% significance level SCS has determined that there is no statistical evidence 
that methane concentrations are different between days with excavation and weekend days without 
excavation, suggesting landfill excavation did not result in detectable impacts at air quality 
monitoring stations. 

 LANDFILL GAS EQUIPMENT EVENTS 
For the purpose of this study, a landfill gas equipment event is defined as any time there was a 
downtime or decreased operation of LFG collection or control equipment that resulted in a reduction 
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of the LFG flow rate to an instantaneous value of a landfill-wide total of below 11,000 standard cubic 
feet per minute (scfm), when LFG flows are above 11,000 scfm, or when there was a reduction of 
10% or more in LFG flows, when LFG flows are above 11,000 scfm. The 10% reduction in flow rate 
was determined based on total LFG flow rate data trends; comparing the current total hourly LFG 
flow rate to the prior week’s average LFG flow rate and the prior day’s average LFG flow rate, 
consistent with Condition No. 83. A 10% reduction in comparison to the weekly or daily average 
value was considered and analyzed as an operational event, also consistent with Condition No. 83. 

LFG flow data utilized in this study originated from the Landfill GCCS. A copy of the data from the 
study period is available at the following link. 

To assess the potential air impacts from LFG equipment events to the surrounding community, SCS 
collected LFG flow data from the LFG collection and control system (GCCS) during the study period. 
This data was compared to both the 11,000 scfm threshold and subjected to the 10% reduction 
evaluation, for times when the flow rate was above 11,000 scfm. A discussion of each of these 
evaluations is provided below. 

 Instantaneous Flow Threshold 
The GCCS at the Landfill records flow data in two-minute intervals. Therefore, for the purposes of this 
study, a two-minute reading drop below 11,000 scfm was considered an exceedance of the 11,000 
scfm threshold, even though there may not have been an actual exceedance. The results of this 
evaluation are provided in Figure 8, below. 
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Figure 8. Instantaneous Threshold Exceedance. 

In total, out of the 154,080 two-minute intervals (308,160 minutes total) that occurred during the 
study period, the 11,000 scfm threshold, as defined herein, was exceeded 16.006 times. This 
represents approximately 10.4% of the study period 

In order to evaluate the significance of the flare flow dropping below the 11,000 scfm threshold, SCS 
organized the data into events starting when the flare flow dropped below the threshold and ending 
when the flare flow returned above the threshold. To evaluate the potential severity of each event, 
SCS calculated the area of the graph under the 11,000 threshold for the five most significant events 
during the study period. The highest severity events being the ones that are farthest below the 
threshold for the longest duration. The five highest severity events according to these calculations 
are summarized in Table 8, below. 

Table 8. Five Most Significant Flow Reduction Events 

Event Ranking Start End Duration below 11,000 
scfm 

(hours) 

1 12-10-2024 07:26 12-13-2024 17:18 83 

2 06-04-2024 06:32 06-05-2024 11:16 29 

3 10-20-2024 03:26 10-21-2024 08:54 30 

4 10-27-2024 20:58 10-28-2024 12:14 15 

5 11-25-2024 05:00 11-25-2024 17:00 12 
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To better understand the potential air impacts of GCCS flow rate on the surrounding community, SCS 
analyzed the data from the five most significant GCCS operational events, as provided in Table 8. 
Each of these events are discussed in detail below. 

 Flow Reduction Event 1 
Flow Reduction Event (FRE) #1 occurred from 07:26 on December 10, 2024 through 17:18 on 
December 13, 2024. During this period, flow started decreasing, from approximately 13,000 scfm to 
a low of approximately 2,000 scfm, due to a failure of three of the four control devices that comprise 
the GCCS. Flows were not back above 11,000 scfm until December 13, 2024 at approximately 
17:18. During this event, there was a slightly less than 2-hour period where total GCCS flows were 
below 2,000 scfm. 

During FRE #1, winds were generally from the east and east/northeast, with afternoon winds from 
the west and northwest. Based on this information, MS-02 and MS-07 were selected as the 
downwind monitoring stations for comparison. 

During the 83-hour event duration, at MS-02, benzene levels ranged from <0.10 to 1.09 ppb, CH4 
ranged from <2 to 47.9 ppm, and H2S ranged from <2 to 26 ppb. CH4, H2S, and benzene 
concentrations are provided in Figure 9 below. 

 
Figure 9. FRE #1 CH4, H2S, and Benzene Levels at MS-02. 

As shown in Figure 9, CH4, H2S, and benzene levels increase and decrease in correlation during the 
FRE #1 event at MS-02. This illustrates a correlation between CH4, H2S, and benzene levels during 
FRE # 1. It should be noted, however, that this correlation is only meant to include FRE #1. There are 
other instances where no correlation between CH4 and H2S is evident. 
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During FRE #1, at MS-07, benzene levels ranged from <0.10 to 0.94 ppb, CH4 ranged from <2 to 7.7 
ppm, and H2S ranged from <2 to 3 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 10 below. 

 
Figure 10. FRE #1 CH4, H2S, and Benzene Levels at MS-07. 

As shown in Figure 10, there appears to be an increase in CH4 and benzene at MS-07 during FRE #1 
that decreases at the end of the event. With regard to H2S, there were only two detections during the 
event. This data indicates that the analyte levels were potentially impacted by the event. 

 Flow Reduction Event #2 
FRE #2 occurred from 06:32 on June 4, 2024 through 11:16 on June 5, 2024. During this period, 
flow started decreasing, from approximately 11,000 scfm to a low of approximately 600 scfm, due to 
a failure of one of the four control devices that comprise the GCCS. Flows were not back above 
11,000 scfm until June 5, 2024 at approximately 11:16. During this event, there was a combined 
total of six minutes where total GCCS flows were below 2,000 scfm. 

During FRE #2, winds were generally from the south/southwest and north/northwest, with afternoon 
winds from the west and northwest. Based on this information, MS-06 was selected as the downwind 
monitoring station for comparison. 

FRE #2 pre-dates the installation of the Micro GC at MS-06, which came online in October 2024. 
During FRE #2, the AQM units at MS-06 were equipped with H2S and CH4 monitoring modules. 
During the 29-hour event duration, at MS-06, CH4 ranged from <2 to 30 ppm and H2S ranged from 
<2 to 7 ppb. CH4 and H2S concentrations are provided in Figure 11 below. 
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Figure 11. FRE #2 CH4 and H2S Levels at MS-06. 

As shown in Figure 11, although H2S levels tended to fluctuate during the duration of FRE #2, at the 
middle of the event, the spike in H2S matched the spike in CH4. This is indicative of a correlation 
between H2S and CH4 levels, but not necessarily that the emissions originated from FRE #2. In 
addition, note that on the ends of the data graph, both the CH4 and H2S were at “nominal” levels, 
meaning ambient levels of CH4 that are present throughout Southern California. This is indicative of 
a return to steady-state conditions. Therefore, it appears that MS-06 may have been observing the 
impact of FRE #2. 

 Flow Reduction Event #3 
FRE #3 occurred from 05:26 on October 20, 2024 through 09:28 on October 21, 2024. During this 
period, flow started decreasing, from approximately 11,000 scfm to a low of approximately 1,900 
scfm, due to intermittent failure of two of the four control devices that comprise the GCCS. Flows 
were not back above 11,000 scfm until October 21, 2024 at approximately 08:54. During this event, 
there was a total of 72 minutes where total GCCS flows was below 2,000 scfm. 

During FRE #3, winds were generally from the east/northeast overnight and in the morning, with 
afternoon winds from the southwest and northwest. Based on this information, MS-02 was selected 
as the downwind monitoring station for comparison during the night and morning. MS-06 was 
selected for the daytime comparison. However, both stations were used for the entire FRE #3 period. 

During FRE #3, at MS-02, benzene levels ranged from <0.10 to 0.96 ppb, CH4 ranged from <0.4 to 
52.8 ppm, and H2S ranged from <2 to 6 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 12 below. 
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Figure 12. FRE #3 CH4, Benzene, and H2S Levels at MS-02. 

As shown on Figure 12, during the period where MS-02 was downwind form FRE #3, there appear to 
be an increase in CH4, benzene, and H2S. This indicates a potential correlation between FRE #3 and 
air impacts. 

During FRE #3, at MS-06, benzene levels ranged from <0.10 to 1.98 ppb, CH4 ranged from 1 to 22 
ppm, and H2S ranged from <2 to 3 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 13 below. 
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Figure 13. FRE #3 CH4, Benzene, and H2S Levels at MS-06. 

As shown in Figure 13, CH4, H2S, and benzene concentrations all started to increase once the wind 
direction shifted from blowing toward MS-02 (Figure 12) to blowing toward MS-06. This further 
indicates the potential correlation between this flow reduction event and air impacts. 

 Flow Reduction Event #4 
FRE #4 occurred from 20:58 on October 27, 2024 through 12:14 on October 28, 2024. During this 
period, flow started decreasing, from approximately 12,000 scfm to a low of approximately 1,700 
scfm, due to intermittent failure of two of the four control devices that comprise the GCCS. Flows 
were not back above 11,000 scfm until October 28, 2024 at approximately 12:14. During this event, 
there was a total of 120 minutes where total GCCS flows was below 2,000 scfm. 

During FRE #4, winds were generally from the east/northeast overnight and in the morning, with 
some western variability overnight. Based on this information, MS-02 was selected as the downwind 
monitoring station for comparison. 

During FRE #4, at MS-02, benzene levels ranged from <0.10 to 8.46 ppb, CH4 ranged from 0.6 to 49 
ppm, and H2S ranged from <2 to 6 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 14 below. 
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Figure 14. FRE #4 CH4, Benzene, and H2S Levels at MS-02. 

As shown in Figure 14, increased CH4, H2S, and benzene levels at MS-02, downwind of the Landfill, 
appear to directly correlate with the reduced flow event FRE #4. 

 Flow Reduction Event #5 
FRE #5 occurred from 05:20 on November 25, 2024 through 17:46 on November 25, 2024. During 
this period, flow started decreasing, from approximately 13,000 scfm to a low of approximately 
6,000 scfm, due to intermittent failure of two of the four control devices that comprise the GCCS. 
Flows were not back above 11,000 scfm until November 25, 2024 at approximately 17:46. 

During FRE #5, winds were generally from the east/northeast in the morning and from the west and 
northwest in the afternoon. Based on this information, MS-02 was selected as the downwind 
monitoring station for comparison during the morning. MS-06 was selected for the afternoon 
comparison. However, both stations were used for the entire FRE #5 period. 

During FRE #5, at MS-02, benzene levels ranged from <0.10 to 0.63 ppb, CH4 ranged from 2.2 to 64 
ppm, and H2S ranged from <2 to 5 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 15 below. 
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Figure 15. FRE #5 CH4, Benzene, and H2S Levels at MS-02. 

As shown in Figure 15, CH4 and H2S, while elevated during FRE #5, were actually trending down from 
an earlier elevated event. However, the readings during FRE #5 do indicate a slight increase from the 
general down-trend in CH4 and H2S. There were slight increases in benzene during the downwind 
period for MS-02 from FRE #5, but they do not appear to be significant. Based on this data, FRE #5 
does not appear to have any significant air impacts. 

During FRE #5, at MS-06, benzene levels ranged from 0.11 to 1.26 ppb, CH4 ranged from 2.3 to 
19.8 ppm, and H2S ranged from <2 to 6 ppb. CH4, H2S, and benzene concentrations are provided in 
Figure 16 below. 



 

LF Operations Air Impact Study www.scsengineers.com 
25 

 
Figure 16. FRE #5 CH4, Benzene, and H2S Levels at MS-06. 

As shown in Figure 16, while H2S concentrations were generally decreasing during the period where 
MS-06 was downwind from FRE #5, all three compounds (CH4, H2S, and benzene) start to trend 
upwards later into the period where MS-06 was downwind from FRE #5. Average wind speed during 
FRE #5 was approximately 1.8 mph. This slow wind speed may account for a delay in the increased 
detections for MS-06. 

 Flow Reduction Threshold 
As discussed previously, the 10% reduction in flow rate threshold was determined based on total 
LFG flow rate data trends; comparing the current total hourly LFG flow rate to the prior week’s 
average LFG flow rate and the prior day’s average LFG flow rate, consistent with Condition No. 83. A 
10% reduction in comparison to the weekly or daily average value was considered and analyzed as 
an operational event, also consistent with Condition No. 83.  

During the study period, a summary of the reduction threshold exceedances (day and week average) 
is provided in Table 9 below. 

Table 9. Reduction Threshold Exceedance Summary 

Threshold Number of 
Exceedances 

10% Drop from Daily Average 38 

10% Drop from Weekly Average 61 

Total Threshold Exceedances 99 

Subtract the # of Times both Thresholds Exceeded 22 

Total 10% Threshold Exceedances 77 
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Based on review of Table 8, there are a total of 77 threshold exceedance events using the 10% 
reduction method. These instances are graphed in Figure 17, below. 

 
Figure 17. Hourly Flow and 10% Reduction Thresholds. 

For the most part, instances of hourly 10% reduction threshold exceedances were coupled with 
instantaneous threshold exceedances, meaning that hourly average flow that are reduced by more 
than 10% generally also involved a drop in instantaneous flow below the instantaneous threshold. 

In reviewing the 77 instances of the 10% flow reduction threshold exceedance, the two highest 
exceedance events that did not have flows reduced below 11,000 scfm occurred on September 19, 
2024 and October 3, 2024. Both of these events are discussed in detail below. 

  September 2024 Threshold Event 
The September threshold event occurred during the morning of September 19, 2024, from 
approximately 5 am to 9 am. During this period, flow dropped from approximately 13,000 scfm down 
to just over 12,000 scfm. This was due to the failure of one (Thermal Oxidizer, aka TOX) of the four 
control devices that comprise the GCCS. 

During this event, winds were generally from the west and south, with wind speed averaging less 
than 1 mph. Based on this information, MS-06 was selected for comparison. 

During his event, the Micro GC had not been installed at MS-06 at this time. However, CH4 and H2S 
data are available. At MS-06, CH4 ranged from 1.0 to 10.5 ppm and H2S ranged from <2 to 3 ppb. 
CH4 and H2S concentrations are provided in Figure 18 below. 
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Figure 18. 10% Reduction Threshold Exceedance, September 19, 2024 – MS-06. 

Based on Figure 18, it would appear that there may be a correlation between a reduction in flow and 
an increase in H2S levels at MS-06. 

 October 2024 Threshold Event 
The October threshold event occurred from 22:38 on October 3, 2024 through 07:28 on October 4, 
2024. During this period, flow dropped from approximately 14,000 scfm down to just over 12,000 
scfm. This was due to the failure of one (TOX) of the four control devices that comprise the GCCS. 

During this event, winds were generally from the east and northeast, with wind speed averaging 
around 1.5 mph. Based on this information, MS-02 was selected for comparison. 

During the October event, at MS-02, benzene levels ranged from 0.18 to 2.95 ppb, CH4 ranged from 
0.9 to 33.8 ppm, and H2S ranged from 11 to 143 ppb. CH4, H2S, and benzene concentrations are 
provided in Figure 19 below. 
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Figure 19. 10% Reduction Threshold Exceedance, October 2024 – MS-02. 

Based on Figure 19, it would appear that there may be a correlation between the October reduction 
in flow event and an increase in CH4 and H2S levels at MS-02. During the beginning of the October 
event, it should be noted that the Micro GC was in self-calibration mode, so no benzene results are 
available during that period. 

 Summary 
Both the instantaneous and 10% reduction thresholds have shown that there may be air impacts 
associated with a reduction in flow to the existing GCCS. The magnitude of the impacts is more 
pronounced for reduction in flow below the 11,000 scfm threshold, but are also noticeable in GCCS 
changes above 11,000 scfm flow, specifically, continued operation of the TOX, which was a common 
element in the two threshold exceedances evaluated above. 

 CONCLUSIONS AND RECOMMENDATIONS 

 CONCLUSIONS 

 Leachate Exposure Events 
Based on the data reviewed as a part of this AIS, both leachate seep and spill data were available for 
the study duration. There were no pressurized releases of leachate during the study period. Based on 
the available data, there does not appear to be any correlation between leachate spills and air 
impacts. This is likely due to the relatively small quantities of leachate that were spilled and/or the 
chemical mechanisms involved in volatilization of VOCs from leachate spills.  
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This said, it should be noted that there were inconclusive correlations between leachate seeps and 
air impacts. Per Figure 6, the levels of benzene in air increased during the December 22, 2024 
leachate seep event. SCS recommends additional review of leachate seep information during the 
next study period, focusing on larger seeps (larger than 80 gallons), with an odor level of 4, or 
higher.. 

 Landfill Excavation Events 
Analysis of Landfill excavation events show that there are minimal to no air impacts associated with 
landfill excavation activities. 

 Landfill Gas Equipment Events 
Based on the analysis of leachate events, excavation events, and GCCS events, as defined herein, it 
appears that the strongest correlation exists between Landfill gas equipment events and air impacts. 
This is evident by review of the increase in monitored analytes concurrent with reduced/no flow from 
the GCCS. Further, it should be noted that benzene and CH4 are the most prevalent in LFG at the 
Landfill and would thus be more likely to impact the air. 

 RECOMMENDATIONS 

Based on the identified correlation between GCCS operations and air impacts, and in accordance 
with Condition 83 of the Stipulated Order, SCS recommends extending the study by an additional six 
months to evaluate the impacts of recent increased GCCS uptime and continuous operation, based 
on the following proposed scope. 

 Scope of Additional Study 
In order to further our understanding of the relationship between landfill operations and air impacts, 
SCS recommends the following: 

 Elimination of landfill excavation activity tracking as a component of the air impact 
investigation. This has shown to not have a significant impact on air quality. 

 Continue to evaluate leachate seeps as a potential source of air impacts. The data that exists 
is inconclusive. Additional tracking of leachate seep data (larger than 80 gallons and odor of 
4, or greater) will provide further clarification on a potential connection between leachate 
seeps and air impacts. Also, if any pressurized releases of leachate occur during the second 
study period, those should be evaluated as well. 

 Further evaluation of GCCS operational events to assess/evaluate impacts versus length and 
magnitude of GCCS downtime. 

 Add GCCS leak testing events, as detected by leak detection monitoring, operational issues 
(new flares, relocating flares, piping, wellheads, etc.), and cover integrity monitoring 
(including flux chamber studies), etc. 

SCS estimates the extended study would last through June 2025, depending on when SCAQMD 
approves the proposed scope of the study, and will be able to incorporate the impact, if any, 
associated with the closure of the landfill on operational emissions.




