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 INTRODUCTION AND BACKGROUND 
Chiquita Canyon, LLC (CCL) and the South Coast Air Quality Management District (SCAQMD) entered 
into a Stipulated Order for Abatement, as modified on March 24, 2021 (Modified Order), after CCL 
and the SCAQMD received odor complaints from residents in the Val Verde community located 
northwest of the Chiquita Canyon Landfill (CCLF).  

Among other tasks, SCS Engineers (SCS) was contracted to undertake a study and provide two 
reports to the SCAQMD in accordance with Condition 32c of the Modified Order.  Condition 32c of 
the Modified Order states: 

“Additional study of air movement along the western perimeter of the Landfill (near Cells 6 
and 8) to determine whether drainage areas may be creating a preferential path for air 
movement outside of the Landfill, including an assessment of the feasibility of a vegetative 
barrier or other air flow disruptors, and basic design concepts. The analysis and conclusions 
of the air movement study shall be documented in a report prepared for Respondent and 
shall be submitted to South Coast AQMD (attn: Larry Israel, lisrael@aqmd.gov; Harry Moon, 
hmoon@aqmd.gov; Kathryn Roberts, kroberts@aqmd.gov; Mary Reichert, 
mreichert@aqmd.gov) on or before June 30, 2021. The assessment of the feasibility of a 
vegetative barrier or other air flow disruptors, shall be documented in a report prepared for 
Respondent and shall be submitted to South Coast AQMD (attn: Larry Israel, 
lisrael@aqmd.gov; Harry Moon, hmoon@aqmd.gov, Kathryn Roberts, kroberts@aqmd.gov; 
Mary Reichert, mreichert@aqmd.gov) on or before July 27, 2021.”  

The Air Movement Study Report covers the first portion of Condition 32c and was submitted to the 
SCAQMD on June 30, 2021 (June 2021 Air Movement Study Report).  This Assessment of Feasibility 
Report (July 2021 Feasibility Report) addresses the second portion of Condition 32c and includes a 
review of the feasibility of vegetative barriers or other air flow disruptors along the western perimeter 
of CCLF.  

SCS had previously undertaken regional and on-site meteorological studies under Condition 18 of 
the Order, which is documented in the Landfill Operations Assessment Report (February 2021), 
prepared by SCS and Blue Ridge Services Montana, Inc. (BRS) (February 2021 Report).  The analysis 
in the February 2021 Report suggested that low to moderate winds with a southerly component 
could potentially move over and through low spots, or “saddles”, in the western ridgeline at the 
Southwest corner of the CCLF.  

To further investigate these meteorological conditions, as part of the Air Movement Study, SCS 
completed a series of smoke tracer releases from the CCLF disposal areas in and near Cells 6 and 8.  
These releases were conducted during those previously identified wind conditions that were thought 
to have the potential to carry surface air from the point of release into the Val Verde community (low 
to moderate winds with a southerly component).  The conclusions of the Air Movement Study, as 
detailed in the June 2021 Air Movement Study Report, were as follows: 

• The regional wind direction as well as local terrain and on-site structures of the CCLF can 
individually or collectively influence wind patterns found at Cells 6 and 8 and the movement 
of air off-site.  
 

http://www.scsengineers.com/


 

Assessment of Feasibility Report www.scsengineers.com 
2 

• When regional winds are from the South or Southeast, the up-sloping contours of Cell 6 
divert surface winds vertically to an altitude that eventually mixes into the more defined 
regional flow.  
 

• The altitude at which this mixing occurs was observed to be generally greater than 100 feet 
above the high points of the ridgeline surrounding the CCLF. 
 

• Once mixed into the regional flow, air parcels follow regional wind trajectories beyond the 
boundaries of the CCLF, which could be toward Val Verde under certain unfavorable wind 
conditions.  

 
• Regional winds from the Northeast or East, and to a lesser degree the West, produced similar 

vertical plume rise, including more of a vortex within the cells.  However, subsequent air flow 
toward Val Verde can only happen if the regional winds at higher elevations come from the 
South or Southeast during time periods immediately following these conditions.  
 

• The “saddles” along the western ridgeline may have a negligible influence on plumes that 
originate in Cells 6 and 8 in terms off-site air movement; they are not the primary influence 
on such movement and are not as prominent as originally thought. 
 

• Due to the rapid vertical plume rise observed and the plume heights reached at the CCLF 
boundary (approximately 100 to 200 feet above the boundary peaks), it is clear that air 
parcels would be carried up and over any barriers placed along the ridgeline.  Therefore, 
barriers, such as vegetative or other air flow disruptors, are not a recommended approach for 
CCLF. 
 

• Additional mixing of the plume across a cross-wind plain that extends horizontally may be 
more effective in reducing odors; such spreading will distribute the plume over a wider area 
thus resulting in lower concentrations at any downwind locations.   

Figure 1, which is taken from the June 2021 Air Movement Study Report, provides a graphical 
illustration of how the vertical plume rise can eventually result in air parcels moving off-site to the 
Northwest. 
 
Following this Introduction, Section 2 summarizes the feasibility of vegetative barriers, Section 3 
studies other air flow disrupters, and Section 4 provides our conclusions and recommendations.  
Finally, the appendices provide supporting documentation.  

This July 2021 Feasibility Report and accompanying analyses were completed by SCS and BRS. 
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Figure 1. Schematic of Canyon Wind Flow 
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 EVALUATION OF VEGETATIVE BARRIERS 
The Stipulated Order specifically requested that vegetative barriers be considered as a mitigation 
measure for potential odorous emissions from CCLF.  As such, this July 2021 Feasibility Report 
considered whether such barriers would be an effective means for odor control, in light of the 
analysis and conclusions in the June 2021 Air Movement Study Report . 

Vegetative barriers used for odor control include, for example, placing tree stands or other shrubs or 
plants along the perimeter of a facility to intercept air parcels before they move off-site.  The foliage 
on these trees or other plants act to create turbulence and air flow disruption to enhance vertical 
mixing.  By promoting mixing of an air parcel, additional dilution occurs thereby decreasing the 
downwind concentrations of potential working face gases.  For vegetative barriers to be an effective 
odor control method, it is critical that the vegetative barrier be installed where it directly intersects 
the air parcel before it leaves the facility.   

The only logical location to place a vegetative barrier at CCLF would be along the western ridgeline, 
outside of the operational and traffic areas of the landfill.  Because these barriers are effectively 
permanent structures, they cannot be installed where they would impact landfill operations.   

Prior to the June 2021 Air Movement Study Report, it was postulated that air parcels from Cells 6 
and 8 may move up and over the western ridgeline by following the terrain of the hill that makes up 
the western perimeter of the CCLF.  This ridgeline includes saddles, which were thought to be a 
potential preferential pathway for air parcels to exit the CCLF.  However, the smoke study disproved 
this hypothesis, as the smoke plumes did not stay low along the ridgeline and did not exit out of the 
saddles.  Instead, as described in the June 2021 Air Movement Study Report, the smoke plumes 
rose quickly above Cells 6 and 8, were combined with the regional wind flow at an elevation of 
approximately 100 to 200 feet above the ridgeline, and exited the CCLF at this much higher 
elevation.     

Based on the June 2021 Air Movement Study Report, the use of vegetative barriers along the 
western ridgeline will not alleviate downwind impacts outside the CCLF boundary since these barriers 
are unlikely to intersect or influence any air parcels originating from Cells 6 and 8.  As described in 
the June 2021 Air Movement Study Report, such air parcels are already entrained in the rising air 
masses, which are experiencing increasing elevation and vertical mixing at a rapid pace that would 
carry them well over any vegetative barriers.  Due to the rapid smoke plume rise observed and the 
smoke plume heights reached at the CCLF boundary (approximately 100 to 200 feet above the 
boundary peaks), it is clear that air parcels would be carried up and over any vegetative barriers 
along the ridgeline.  Therefore, the use of vegetative barriers for odor control at CCLF would be 
expected to have minimal to no effect on potential odors and are not recommended for 
implementation.  Figure 2 is an illustration of how air parcels rise within Cells 6 and 8 and how the 
resulting air flow does not come in contact with the western ridgeline or “saddles” as it exits the 
CCLF.  Instead, the resulting air flow moves over the ridge at elevations of more than 100 feet above 
the top of the ridgeline. 
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Figure 2. Illustration of Air Parcel Rise and Movement over Ridgeline 
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 EVALUATION OF AIR FLOW DISRUPTORS 
As stated in the June 2021 Air Movement Study Report, we believe that any attempt to enhance 
additional vertical mixing (i.e., mixing of the air parcel while it is rising vertically) of air parcels from 
Cells 6 and 8, beyond what already naturally occurs with air parcel rise, is not an effective approach 
for reducing potential downwind impacts since this mixing is already occurring.  However, we believe 
that additional lateral mixing of air parcels along a cross-wind plain that extends horizontally will be 
more effective in reducing odors that otherwise might eventually impact the Val Verde area.  
Enhanced horizontal mixing will redirect air parcel trajectories over a wider region near the source, 
which will serve to spread out and mix the air parcels.  Limited horizontal mixing is occurring 
presently; however, with the enhancement of properly deployed air flow disruptors, additional 
horizontal mixing or spreading will distribute air parcels over a wider area thus resulting in lower 
concentrations of potential working face gases at any downwind locations.  This Assessment of 
Feasibility focuses on the feasibility and implementation of air flow disruption systems and methods 
that will improve horizontal mixing of air parcels as detailed below.  

To facilitate horizontal mixing, we evaluated the feasibility of portable fans and wind flow disruption 
fences, which are two options known for their potential for effectiveness as well as their operational 
practicality.  

In fulfillment of the Modified Order, BRS was tasked with developing Standard Operating Procedures 
(SOPs) for the placement of wind flow disruptors and fans around the working face of the landfill in 
both Cell 6 and the Odor Control (OC) Zone.1  These placement recommendations were detailed in 
SOP 2, which was approved by SCAQMD on July 6, 2021.  The SOPs developed by BRS were focused 
on optimal fan and air flow disruption fencing placement while adhering to daily operational 
requirements.  The focus of optimization was to maximize air flow mixing to accelerate lateral 
dispersion and diffusion of the odor from the working face while at the same time maximizing the 
effectiveness of odor neutralizer when utilized. 

The fan and fence placement recommendations detailed in SOP 2 were developed by BRS through a 
combination of (1) Computational Fluid Dynamic (CFD) modeling for initial assessment and (2) on-
site experimentation and observation.  CFD is the use of computers to simulate fluid (liquid or gas) 
flows similar to traditional wind tunnel testing but with the flexibility of modifying and rerunning the 
simulation quickly.  In context of this project, the fluid flow was defined as air moving at velocities 
within the unfavorable wind speed range of 0 to 5 mph, as defined in Condition 3 of the Modified 
Order.  Also, gases representing water vapor and simulated odor were used in the CFD models to 
determine the influence on odor movement and resultant diffusion when fans and/or wind flow 
disruption fences were used.  The water vapor was used to observe the mixing potential of odor 
neutralizer when introduced by the fans.  After initial modeling was performed, the findings were 
passed along to BRS field staff who tested different fan configurations in live conditions based on 
the recommendations made from the CFD models.  During these field tests, observations were made 
on actual horizontal reach of the fans, influence of wind on water vapor distribution, and other 
operational factors on fan placement.  The field data was then used to modify the CFD modeling to 

                                                      
 

1 As defined in Condition 20 of the Modified Order, the OC Zone is the designated area within the landfill’s 
footprint where odorous loads can be received outside of Cell 6. 
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validate and optimize fan and fence placement around the working face.  This process was repeated 
over several weeks before a final recommendation for fan and fence placement was determined 
prior to the completion of SOP 2.  

The modeling described in the following sections is sequenced in the following way: 

• Generic single fan in multiple wind conditions and orientations to a working face 
• Generic multiple fan orientations around a working face 
• Generic air parcel creation at a working face 
• Generic impact of multiple fans on working face air parcel in varying configurations 
• Site specific modeling to test potential impact of terrain on airflows with different fan layouts 

The generic modeling was not specific to CCLF, but was used as a foundation for the site-specific 
modeling that occurred last.  Technical data was available and used for the fans currently at CCLF 
but any fans of comparable capabilities could be utilized with the understanding that higher 
discharge volume fans would have a greater impact on horizontal mixing of air parcels at the working 
face whereas lower discharge fans would have less of an impact.  Based on the results of the 
following modeling the fans used at CCLF, including the ORFs, would achieve the desired effect of 
strong horizontal mixing.  

Initial modeling focused on the Tow & Blow® fans (TBF).  Additional CFD modeling was performed 
using specifications for the Orchard Rite® fans (ORF), which are still in the permitting process at the 
time of this report.  The following are the variables used in the CFD modeling for the fans and fencing 
at the site: 

• Wind Flow Disruption Fences 
o Single panel is 16 feet x 20 feet with 1 inch diameter openings and wire ~0.2 inches 

in thickness and are typical of fencing used at landfills throughout North America.  
o Porosity is 86%   

 Porosity is the measurement of open space over the total space occupied by 
an object.  The wind flow disruption fences are 86% open space allowing air 
movement to travel through. 

• Tow & Blow® 250H fans 
o Velocity: 23 m/s (50 mph) per manufacturer specifications 
o Discharge Volume: 72 m3/s 

 Discharge volume allows for an analysis of the effective range of the fan. 
• Orchard Rite® fans  

o Discharge Volume: 255 m3/s per fan as described in a comparison study provided by 
manufacturer 

• Odor Generation 
o Working Face: 200 feet x 200 feet (60 x 60 meters) 
o Odor air flow from working face: 0.134 m/s  = 482 m3/s 

• Diffusion Coefficients 
o Diffusion coefficient is the quantity of a substance that moves from one region to 

another based on a unit cross section.  This diffusion is dependent on the size and 
speed of the molecules and the random collisions with air molecules.  For these 
models it showed how much different flows mixed together. 

o Water Vapor: 2.42x10-5 m2/s 
 Water vapor content allows for visual verification of mixing potential of fan 

discharge and the air parcel at the working face.  
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o Odor Scalar: 1.85x10-5 m2/s 
 Used average between Methane (CH4) and Carbon Dioxide (CO2) 

• Methane (CH4): 2.1x10-5 m2/s 
• Carbon Dioxide (CO2): 1.6x10-5 m2/s 

 A scalar is an independent flow in the CFD model that has different physical 
properties than the mean fluid flow (air) and can be graphically represented 
with different colors to visualize its behavior within the model. 

• Wind Velocities Modeled (these were chosen as they are the range of unfavorable wind 
conditions as previously identified in the February 2021 Report). 

o Maximum: 5 mph (2.24 m/s) 
o Minimum: 0 to 0.25 mph (0.11 m/s) 

 FAN EFFECTIVE RANGE 
BRS initially modeled fan capability during unfavorable wind conditions (which were defined as 0-5 
mph based on the February 2021 Report and as defined in the Modified Order) in order to determine 
the maximum distance of air flow influence of individual fans.  BRS then looked at multiple fan 
placement options.  With the TBF, the horizontal range of influence in zero wind velocity conditions 
was determined by introducing a scalar in the air flow that simulated water vapor, in order to take 
into account the application of odor neutralizer, which is required by the Modified Order during 
unfavorable wind conditions.  BRS looked at the full extent that the fan could reach (i.e., maximum 
area of impact) with water vapor, and determined that the fans could reach approximately 315 feet 
in zero wind conditions (Figure 3). 

Figure 3. Single Fan in 0 mph wind condition, 20% H2O concentration 

 

Because SOP 2 requires that the fans distribute odor neutralizer at least one hour before projected 
unfavorable wind conditions and during actual unfavorable wind conditions, it was necessary to 
determine the maximum reach of the fan at varying water vapor concentrations in zero-wind 
conditions.  Figure 4 shows that at 0 mph, a fan has an effective range of only 200 feet with higher 
water vapor concentrations.  

315 feet (96 m) Range 
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Figure 4. Single Fan in 0 mph wind condition, 40% H2O concentration 

 

After determining the effective range of the fans zero-wind conditions, BRS modeled the single fan 
effective range at the maximum unfavorable wind speed of 5 mph (2.24 m/s) in both the downwind 
and cross-wind positions.  This was done to assess the greatest effective reach of the fans when 
influenced by wind to determine the largest allowable offset distance from the edge of the working 
face.  Because of the turbulence and variation of dispersion pattern during modeling, an average 
effective range was identified and taken as the maximum effective range instead of isolated 
maximum effective ranges which are considered to be outliers.  For a downwind fan position 
(meaning the fan is positioned downwind of the working face), the average maximum effective range 
of the fan was approximately 223 feet (68 meters) as shown in Figure 5. 

  

200 feet (60 m) Higher Vapor Concentration 
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Figure 5. Single fan blowing into a 5 mph5-mph wind 

 

Though the effective reach of the fan blowing into the wind was reduced by 30% when compared to 
the zero-wind scenario shown in Figure 3, the effective reach covered substantially more horizontal 
surface area with elevated turbulence, which lends to a more effective mixing effect and, ultimately, 
reduced potential working face gas concentrations.   

A similar effect was shown when modeling the cross-wind placement of a TBF, which had a 
maximum average reach of approximately 256 feet (78 meters) with a lateral drift (i.e., how much 
the air parcel moves laterally) of as much as 90 feet (30 meters) as shown in Figure 6.  

 

 

Wind 5 mph 
(2.24 m/s) 

Average 223 feet 

Fan 
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Figure 6. Single Fan in 5 mph Cross-Wind  

 

Due to the disruption of air flow and resultant turbulence during the CFD modeling of a single TBF, it 
was determined that fans placed on the downwind edge of the working face blowing into the wind 
and/or fans placed on the cross-wind edges of the working face had the highest potential for 
maximum horizontal mixing in generic testing.  This information was provided to BRS field staff at 
CCLF who then placed fans around the working face and made observations on water vapor 
distribution from the fans in varying wind conditions (Figure 7). 

Figure 7. TBF with odor neutralizer water mist in use 

 

As a result of field testing, we added two constraints.  First, prohibiting the fans from being placed 
closer than 15 feet from the perimeter of the working face so as not interfere with waste placement 
operations.  Second, establishing a maximum distance that the TBF could be placed away from the 
working face perimeter of 50 feet.  Based on a typical working face surface measuring 180 x 180 
feet, and the modeling results that showed an average effective range of 230 feet into 5 mph winds 
when using multiple fans , this ensured that the TBF would provide adequate horizontal mixing 
across the entire working face regardless of wind speeds during unfavorable wind conditions. 

  

W
ind 5 m

ph 
(2.24 m

/s) 

256 feet range 

Fan 
90+ feet 

drift 
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 POTENTIAL PLUME BASELINE 
The next step in modeling was to determine the horizontal mixing potential for different multiple fan 
configurations.  To do this, simulated air parcels with different properties than the surrounding air 
consistent with a potential odor plume were inserted into the model.  Modeling for this was 
performed at 5 mph (2.24 m/s) and 0.25 mph (0.1 m/s), which are the range of unfavorable wind 
conditions, to determine the potential movement of these simulated gases when not influenced by 
fans or wind flow disruption fences. We did not model 0 mph wind conditions due to field 
observations that even during calm periods such as when the landfill first opened there was always 
some air movement, albeit nearly immeasurable with instruments but visibly clear due to horizontal 
shift of steam from exposed waste. 

At the maximum of the unfavorable wind range, 5 mph, a potential plume with high concentration 
levels (over 25%) of potential working face gases rose to an average elevation of 40 feet (12 meters) 
as is shown in Figure 8. 

Figure 8. Working Face Gas Movement in 5 mph Wind 

 

Figure 9 shows that at low velocity winds, 0.25 mph (0.1 m/s) a potential plume of simulated gas 
rose to an elevation of over 360 feet (110 meters). 

Wind 5 mph 
(2.24 m/s) 
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Figure 9. Working Face Gas Movement in 0.25 mph Wind 

 

These elevations, while modeled in generic, ideal CFD model conditions with no variation of terrain, 
were field validated by smoke studies performed by SCS where smoke was observed rising hundreds 
of feet and being carried by prevailing winds (see June 2021 Air Movement Study Report).  

 GENERIC FAN PLACEMENT 
The baseline air dispersion flows described in Section 3.2 were used to test different fan placement 
configurations to maximize mixing and diffusion of a potential plume.  The ultimate goal of this phase 
of modeling was to ascertain the best generic fan layout resulting in potential working face gas 
concentrations leaving the general vicinity of the working face not exceeding 10%.  The 10% 
concentration level represents an effective decrease in potential working face gas concentration.  
We modeled different placement configurations of 6 TBFs (Figure 10) with placement references to 
the location of the working face utilizing the maximum unfavorable wind speed of 5 mph due to the 
fact that it would have the greatest influence on the reach of the fans.  The following configurations 
were modeled: 

• Opposing – Upwind and downwind placement 
• Opposing – Cross-wind placement 
• L-Shape – Downwind and cross-wind placement 
• U-shape – Downwind placement 

Wind 0.25 mph 
(0.1 m/s) 
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Figure 10. Conceptual Fan Configurations 

 

 Opposing – Upwind and Downwind 
For the Opposing – Upwind and Downwind model, it was quickly determined that having any fans 
upwind with wind velocities at 5 mph negated their effectiveness due to lack of turbulence and 
horizontal mixing generated over the waste area (Figures 11 and 12).  Because of the 
ineffectiveness of this particular layout, no CFD modeling was performed utilizing simulated working 
face gases to measure air diffusion.  

Figure 11. Opposing – Upwind and Downwind Side view 

 

Wind 5 mph 
(2.24 m/s) 
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Figure 12. Opposing – Upwind and Downwind: Top View 
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 Opposing – Cross-Wind  
The Opposing – Cross-Wind options show strong potential for substantial mixing so three models 
were run (see Figures 13 through 15).  The first model was with fans equally spaced and pointing 
toward the adjacent fan (Figure 13).  All fans were located at the same elevation.  The result was 
high levels of turbulence and mixing of water vapor with reduced potential working face gas 
concentration.  

Figure 13. Opposing cross-wind fans equally space and at same elevation 

 

Though horizontal mixing was achieved, levels above 10% concentration of working face gas (shown 
in red) were still leaving the working face area. 

The second model was the same configuration but with the elevation of each fan alternating 
between ground level and 4 meters elevation (Figure 14).  This amplified the mixing effect, and was 
later verified in the field. 

Figure 14. Opposing cross-wind fans equally space with varied elevations of fan 

 

  

Wind 5 mph 
(2.24 m/s) 

Wind 5 mph 
(2.24 m/s) 
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The varying elevations in fan placement resulted in high mixing and lower amounts of potential 
working face gas concentration levels leaving the working face when compared to the model in 
Figure 13.  

The last model (Figure 15) of this fan configuration was with the horizontal spacing varying and the 
angle of the fans adjusted to direct air flow from the fans more into the prevailing wind than across 
the working face.  This resulted in low potential working face gas concentrations exceeding 10% 
concentration (red/yellow) leaving the working face area.   

Figure 15. Opposing cross-wind fans unevenly spaced and at varying heights 

 

The conclusion of this phase of modeling was that vertical and horizontal asymmetry of fan 
placement resulted in the largest turbulence levels and resultant horizontal mixing when used in a 
cross-wind setting.  

 L-Shape Placement 
The L-Shape configuration was evaluated at the maximum velocity of the unfavorable wind zone (5 
mph), and it was determined that though it provided adequate mixing, there was a noticeable 
horizontal shift of air movement outside of the fan influence (Figure 16).  This allowed higher 
concentrations of potential working face gases to leave the area unmixed with odor neutralizer. 
When a configuration was modeled at 5 mph and shown to be ineffective the model was not run at 0 
or 0.25 mph due to the fact that configurations had to show effectiveness in the full unfavorable 
wind speed range.  Thus, no further modeling was conducted with this fan configuration.     

Wind 5 mph 
(2.24 m/s) 
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Figure 16. L-Shape configuration showing horizontal shift of working face gas 

 

 U-Shape Placement 
The last fan configuration modeled was the U-shape with most of the fans placed along the 
downwind edge of the working face with a fan on each side of the cell near the downwind corners 
and fans angled so that wind flow from the fans was pointed towards the center of the working face 
(Figure 17).  For this configuration, both the maximum (5 mph) and minimum range (0.25 mph) of 
the unfavorable wind velocities were modeled.  

It was determined that six fans at the 0.25 mph speed provided exceptional air flow that provided 
excellent mixing and dispersion.  However, this configuration also allowed potential working face gas 
concentration levels of over 10% to leave the working face area since the majority of air flow from 
the fans remained in a narrow column across the working face (See Figure 17).  For that reason, it is 
recommended that if fans are  placed within 20 feet of the edge of the working face in wind speeds 
<1 mph, then the horizontal angles of fan placement should be varied so they are not parallel with 
the adjacent fans on the downwind edge in order to create cross flow turbulence.   

 

 

 

 

 

 

Wind 5 mph 
(2.24 m/s) 
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Figure 17. U-Shape – Six fans on downwind edge in 0.25 mph wind 

 

At wind speeds of 5 mph, the effect of the U-shape pattern is more pronounced with only minimal 
amounts of potential working face gases exceeding 10% concentration leaving the working face 
area.  This configuration also achieved high levels of mixing.  

Figure 18. U-Shape – Six fans on downwind edge in 5 mph wind 

 

The conclusion of this phase of generic modeling is that the Cross-Wind or U-Shape configurations 
had the greatest horizontal mixing effect and that either of these should be utilized.  It is 
recommended that TBFs be placed on either the downwind or cross-wind edges (or both) of the 
working face no closer than 15 feet and no farther than 50 feet from the working face edge with final 
configuration being determined daily by operational constraints at CCLF.   
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 WIND FLOW DISRUPTION FENCES 
After we completed generic fan placement CFD modeling, we also modeled the impact of wind flow 
disruption fences, which included modeling the fences alone and fences with fans.  The 
effectiveness of wind flow disruption fences is dependent on the wind velocity and fence placement 
relative to the working face.  The primary benefit from wind flow disruption fences is that the air flow 
passing through the fence creates a vortices effect.  Vortices are swirling columns of air caused by 
turbulence as the air flow passes over an obstruction or other feature.  In this case, these mini-
“tornados” are generated as air passes through the wire of the fencing and are parallel to the 
ground, causing potential mixing and dispersion of air parcels.  

The length and strength of these vortices are dependent on the velocity of the air flow and the 
structure of the barrier.  The faster the air flow, the stronger the turbulence and the longer the vortex 
lasts beyond the fence.  This vortices effect, as seen in the smoke test performed by BRS during 
development of the SOPs, is shown in Figure 19.  

Figure 19. Smoke test showing dispersion effect of fencing in low velocity winds 

 

Because of the correlation between turbulence and wind velocity, it was found that in the 
unfavorable wind conditions of 0 to 5 mph, the wind flow disruption fences had minimal impact 
when placed on the upwind side of the working face.  Due to low velocity winds and resultant low 
energy, the vortices did not reach the working face during such wind speeds.  In fact, the disruption 
fences were rendered completely ineffective for horizontal mixing at wind velocities below 2 mph.  At 
the maximum unfavorable wind speed of 5 mph, the benefit of upwind fences was increased but still 
minimal.  In contrast, downwind fences provided some diffusion of air parcels as seen in Figure 20.  
However, given the vertical rise of air parcels observed in the smoke studies, the fences’ impact is 
minimal due to the operational offset distance required for safety during waste placement activities 
between the working face and any air follow disruptor fence. 
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Figure 20. Upwind and downwind fencing having minimal impact on working face air 
movement 

 

 

Though wind flow disruption fences are not effective as stand-alone odor mitigation tools during 
unfavorable wind conditions, when combined with fans, they were not a detriment to the fans’ ability 
to mix and diffuse potential odors and had some minimal benefit (see Figure 21).  This was true as 
long as the fences were not placed between the fans and the working face.  The benefit of fences 
regarding air parcel diffusion and mixing, though minimal according to the modeling, is not irrelevant 
and can provide complementary assistance in air flow disruption.  For CCLF, the use of fences should 
be a standard component of odor mitigation efforts in addition to fans due to the benefits they 
provide.  The wind flow disruption fences also provide litter containment benefits. 

Wind 5 mph 
(2.24 m/s) 
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Figure 21. Working face air flow with fences and downwind fans 

 

Wind 5 mph 
(2.24 m/s) 
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 SITE-SPECIFIC MODELING 
Based on the generic scenario CFD modeling where fans, fencing, and the working face were placed 
on a flat plane with no topography variance, standard placement criteria for fans and wind flow 
disruption fences were developed.  With generic modeling completed, the CFD testing moved to site-
specific modeling to determine what impact, if any, current site topography at Cell 6 and the OC Zone 
would have on air parcel diffusion efforts.  As with prior modeling, it was necessary to establish a 
baseline for unhindered air parcel movement.  The baseline showed that in Cell 6 in 5 mph winds 
potential working face gases of high concentration (over 10%) levels rose vertically over 100 feet 
and then were transported via advection (horizontal transport) in the prevailing regional winds (see 
Figure 22).    

Figure 22. Potential Cell 6 air parcel movement in 5 mph wind 

 

This vertical air parcel movement was field verified by the smoke tests performed by SCS.   

In winds at speeds of 0.25 mph the CFD model showed 50% or higher concentrations of potential 
working face gases rising and entering the air stream (see Figure 23).  These air parcels could 
potential be transported offsite during regional winds with a southerly component.  

Wind 5 mph 
(2.24 m/s) 
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Figure 23. Potential Cell 6 air parcel movement in 0.25 mph wind 

 

 

We next added orchard fans (ORFs) to the modeling, modeling three ORFs along with four TBFs, 
which appeared to the most effective combination from our earlier modeling.  Modeling determined 
that the ORFs should be no closer than 100 feet and no farther than 400 feet for the Cell 6 model in 
order to maximize the horizontal mixing effect while not causing litter generation due to the high air 
flow speeds produced by the fans.  For this CFD model, the three ORFs were placed in the model at 
200 feet from the working face with four TBFs and three ORFs placed on the downwind arc pointing 
into the wind towards the working face.  This placement was based on the prior modeling that 
showed that the greatest impact by fans was on the downwind and/or the cross-wind edges of the 
working face.  By placing fans in an arc along the downwind edge, their horizontal mixing effect 
would be maintained even if wind direction changed as much as 45 degrees in either direction.  The 
addition of the ORFs to the model had a dramatic increase in horizontal mixing due to the additional 
fan-generated air flow. No potential working face gases with concentrations above 10% went beyond 
the working face area, as shown in Figures 24 and 25. 

Wind 0.25 mph 
(0.1 m/s) 
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Figure 24. 3 ORFs and 4 TBFs in Cell 6 showing maximum extent of potential working 
face gas more than 10% concentration: Plan View 

 

Figure 25. 3 ORFs and 4 TBFs fans in Cell 6 showing maximum extent of potential 
working face gas more than 10% concentration: Isometric View 

 

 

 

Wind 5 mph 
(2.24 m/s) 

 

Wind 5 mph 
(2.24 m/s) 
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 CONCLUSIONS AND RECOMMENDATIONS 
 

Based on the CFD modeling, field verification, and the June 2021 Air Movement Study Report, BRS 
and SCS have the following conclusions and recommendations regarding the possible use of air flow 
disruptors for odor control at the CCLF: 

• Because of air parcel rise, which was observed during the June 2021 Air Movement Study 
and confirmed with CFD modeling, vegetative barriers would be ineffective for odor control at 
CCLF as they would not intersect any potential plume.  As such, they are not recommended 
for implementation in this case. 
 

• The ORFs and TBFs proved to be a very effective means to introduce air flow disruption and 
achieve lateral mixing of potential plumes at the source.  Based on the CFD modeling, the 
ORFs should be placed no closer than 100 and no farther than 400 feet from the working 
face.  To maximize effectiveness, the TBFs and ORFs should be placed along a downwind 
and cross-wind arc pointing into and across the wind towards the working face.   
 

• Wind flow disruption fences used in conjunction with the fans should be a component of odor 
mitigation efforts at CCLF.  This is due to the additional diffusion abilities these fences 
provide.  Litter fences should not be placed between the fans and the working face. 

At the time of this July 2021 Feasibility Report, the SCAQMD permitting for the ORFs was not 
completed so field testing was not performed under actual operating conditions for the fans.  It is 
recommended that once permitting is complete and the ORFs are installed and operational, typical 
field verification should be performed to assess the accuracy of the CDF modeling and fan 
placement.  It is expected that additional future field adjustments to the SOPs may be necessary to 
optimize the effects of the fans and wind flow disruption fences and that varying configurations may 
be more effective during different wind speeds and directions, which make up the unfavorable 
meteorological conditions.  The same general parameters will apply for the field verifications and 
adjustment, but there will be a need for operational flexibility for different meteorological conditions 
and working face locations within Cell 6. 
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