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COMMUNITY IMPACT AND DECISION TO EVACUATE / SHELTER-IN-PLACE 
 

• The decision to execute community evacuation or shelter-in-place orders is the responsibility of local, 
state, and/or federal agencies. 

• The agency Incident Commander may utilize wind and weather condition data from the Moss Landing 
Power Plant by contacting plant operations.  
 

• Battery Fires 
o All fires produce products of combustion in the form of smoke. Smoke contains many 

components that can be toxic at elevated concentrations.  
o Smoke plume modeling of LFP battery fires can aid in the process of determining evacuation and 

shelter-in-place zones. 
o Modeling of potential smoke plumes has been performed for a variety of wind conditions based 

on a worst scenario involving combustion of a full battery container containing 10 battery racks 
(each of which contain 16 battery modules).  No mitigation measures were assumed.    

o This modeling predicts that the potential carbon monoxide (“CO”) concentrations at ground level 
will not exceed the California OEHHA Acute Reference Exposure Levels (“RELs”) in any wind 
conditions, and that the hydrogen fluoride (“HF”) concentrations will not exceed the REL in 
most wind conditions 
 The RELs are 23,000 μg/m3 for CO; 240 μg/m3 (0.28 ppm) for HF 

o The potentially impacted areas will depend on the wind direction. As indicated by the wind rose, 
the prevailing winds are typically from west to east (onshore) but are at times from east to west 
(offshore). 

o The only modeled scenario in which HF levels exceed the REL at ground level were for wind 
conditions D 7.1, which involves relatively unstable winds with a speed of 13 to 18 mph. These 
wind conditions occur roughly 7% of the time. Under these wind conditions, the model estimates 
a worst-case downwind impact zone of HF concentrations at the REL extending approximately a 
quarter mile from the smoke release point. . Below is a map showing the maximum potential 
downwind impact zones based on the REL (green line), for these wind conditions. 
 It should be noted that the D 7.1 weather scenario is based on meteorological conditions 

measured at the Monterey Airport.  In all of the D 7.1 scenarios the winds were blowing 
West to East, thus there were no modeled scenarios where HF exceeds the acute exposure 
limits at ground level West of Highway 1. The first figure below shows the location of 
potential ground level HF air concentrations at the REL based on the model data.  

 As an additional conservative measure, the potential HF REL impact zone is extended in 
the second figure as a full circle around the source.  

o First responders will utilize local weather data (plant weather station) at the time of a potential 
incident to determine if there is a risk of exposure at or above the REL to determine whether or 
not to take action (shelter in place or evacuate). 
 
 
 
 
 



 
Figure A- 21.  01-16MW-10ms:D7.1 - Plan View 

 

 
 

 
 

Modeled impact of HF at ground level during a D7.1 wind condition with no mitigation controls in place 
(sprinklers/water). The green area is the extent of impacted area based on modeling.   

 



 
Composite Dispersion Contour 

 

 
 

 
 

This figure shows the potential ring of impact depending on wind direction of a D7.1 wind condition.  It should 
be noted that the entire circle will not be impacted and instead, this should be layered with the wind for a D7.1 



wind event.  Our modeling did not show any impact of HF west of Highway 1 based on historical weather 
conditions.   



   

VISTRA BATTERY STORAGE FACILITIES 
MOSS LANDING BATTERY ENERGY STORAGE SYSTEM PHASE 4 PROJECT 

FIRE PLUME MODELING 
 

1. Vistra has engaged BakerRisk and Jensen Hughes to assist in modeling a fire plume 
originating at the Moss Landing Phase 4 battery energy storage facility to determine 
potential impacts to surrounding communities during a fire incident. 
 

2. BakerRisk has used its proprietary consequence modeling software SafeSite3G to model 
the dispersion of pollutants in the fire plume.  The model is classified as an integral 
model, because it solves the conservation of mass, energy, and momentum equations in 
one-dimension (along the plume centerline).  The model can account for buoyancy 
effects as well as multi-phase and multi-component flow.  This model is similar to a 
standard RMP model, but allows for greater customization with site-specific inputs, and 
therefore should be more representative of actual conditions. 
 

3. In order to run the model, it is necessary to develop a scenario for how many battery 
modules would be combusted in an incident.  For the reasons described below, we have 
selected as the modeling scenario a fire that starts in the middle of the container and 
spreads to – and consumes – all of the ten battery racks (each of which contains 16 
battery modules).  An illustration of the container layout is provided as Figure 1 below. 
 
 

 
 

Fig. 1 - ESS Container Layout 
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4. Experts at Jensen Hughes with experience in characterizing fire sizes and combustion 
products have provided the inputs to the model based on information from the battery 
manufacturer, industry publications, and their own testing.  
 

5. A worst-case fire size associated the combustion of an entire battery compartment was 
estimated to be 16 MW. This assumes that the battery compartment boundaries and doors 
were compromised/destroyed early into the event providing ample air/oxygen to support 
the fire. In actuality, most if not all of the container boundaries will remain intact 
producing an oxygen limited fire. During the oxygen limited fire, the fire would be much 
smaller and burn for a longer period of time.  
 

6. We believe this scenario is conservative because 1) there are smoke, heat and gas 
detection and sprinkler systems in the containers that would likely activate and arrest any 
thermal runaway and/or fire; 2) the battery type (LFP) has relatively low energy density 
and is known to have a lower propensity to propagate fire or thermal runaway; and 3) 
testing by FM Global established that uncontrolled fire in lithium-ion batteries spreads 
relatively slowly.  This testing showed that it can take close to 30 minutes for a fire in 
one battery to spread to the rest of the battery modules in a particular rack, and close to 
50 minutes for a rack of batteries to be fully combusted.  Even if all mitigation systems 
failed to automatically activate, the slow-spreading nature of battery fires would allow 
first responders time to arrive and respond.  Based on all of these factors, we believe it is 
extremely unlikely that a fire could combust multiple battery modules.  We therefore 
believe it is conservative to model as a worst-case scenario a fire that combusts one full 
compartment of batteries.   
 

7. BakerRisk performed a sensitivity analysis on the potential near field gas velocities as 
they exit the container as a function vent opening size (i.e., degree of container structural 
damage). As a result, the dispersion of the combustion products was modeled with 
different assumed initial discharge velocities ranging from very low (2m/s) to very high 
(30m/s).  As the gases travels away from the container, the initial velocity is no longer a 
factor and the movement and dispersion are driven by the buoyancy of the gases (i.e., gas 
temperature and weight) and meteorological conditions. The SafeSite3G model accounts 
for all these conditions. 
 

8. In order to assess whether exposures to the fire smoke plume are potentially harmful to 
the public, we compared the model results to the California OEHHA Acute Reference 
Exposure Level for Hydrogen Fluoride (240 µg/m3 or 0.28 ppm). 

 
9. The model results demonstrated that the fire/smoke plume tends to rise quickly as the 

gases exit the container and travel down wind. The combination of the initial velocities, 
buoyancy forces and the gas composition keep the gases above ground level for all but 
one of the modeled weather conditions (D 7.1).  Weather conditions designated as D 7.1 
involve relatively unstable winds blowing at 7.1 meters per second.  This weather 
scenario has only a 7% probability and only results in HF at ground level in excess of the 
acute exposure level approximately one-quarter mile from the release point.   
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10. It should be noted that the D 7.1 weather scenario is based on actual meteorological 
conditions measured at the Monterey Airport.  In all such scenarios, the winds blow from 
West to East and no D 7.1 weather scenarios involve winds blowing East to West.  This 
is significant, because under all D 7.1 modeled scenarios, any ground-level HF 
concentrations in excess of the acute exposure limits would be located East of Highway 
1, in areas where there are no residential properties.  In fact, the area one-quarter mile 
East of the project is located within the site boundaries of the Moss Landing facility.  
Accordingly, there are no modeled scenarios where HF exceeds the acute exposure limits 
at ground level West of Highway 1.  For reference, below is the wind rose reflecting the 
weather conditions used for modeling.  Winds blowing at 7.1 meters per second fall 
within the yellow bars. 
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