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1.0 Introduction 
Tait Environmental Services, Inc. (Tait) in coordination with the City of Merced, Fire Department 
(MFD) is pleased to submit this 2018 Hazardous Materials Commodities Flow Study (Flow Study) 
for the City of Merced.  Funding was provided by the U.S. Department of Transportation’s 
Hazardous Materials Emergency Preparedness (HMEP) Grant administered by the California 
Office of Emergency Services (OES).  

The purpose of the Flow Study was to identify the types and amounts of hazardous commodities 
transported through and adjacent to the specified geographic areas of the city of Merced, as well 
as the routes on which they are transported.  Chemicals transported have been identified 
specifically or by hazard class, as well as the types of vehicles used to transport them and the 
routes they take in and out of the city.  This Flow Study also includes a section on Planning Needs 
Assessment, which is based on the conclusions of the Flow Study outlined herein. 

Conducting an analysis of commodity flows is an important step in assessing transportation-
related hazardous materials risks.  Upon completion of the MFD Flow Study, planners will have 
a better understanding of hazardous materials transportation patterns, and these data can be 
used to conduct planning and estimate risks facing the area.  First responders can utilize this 
study as a guide to anticipate potential chemicals involved in a spill within specific areas of the 
city of Merced. This study can be used to assess total truck traffic, daily and seasonal variations 
in traffic, awareness and training of emergency personnel/first responders in the area, and 
frequently used transportation routes.  The Planning Needs Assessment will cover the 
capabilities, deficiencies, and requirements of the MFD to respond to a potential hazardous 
materials release within the city limits. Information obtained from this Flow Study will be 
incorporated into a Community Risk Assessment for Hazardous Materials, which will be 
undertaken following the completion of the Flow Study.  
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1.1 Areas of Focus 
This Flow Study was undertaken for the MFD and was focused on the various locations 
of potential hazardous materials transport within and adjacent to the city limits.  The 
objective of the study was to identify the types and amounts of hazardous commodities 
transported through specific areas of the city as well as along California State Highway 
99, which is a freeway that bisects the city in a north-south direction.  Portions of Highway 
99 travel through the downtown area of Merced. 

Areas of focus included a highway hazardous materials placard survey, data concerning 
use and transport of agricultural chemicals throughout the city, and pipeline data from the 
National Pipeline Mapping Service website. The city of Merced sits on the main lines of 
both the Union Pacific (UP) and Burlington Northern Santa Fe railroads (BNSF). The two 
railroads currently transport hazardous chemicals through the city of Merced, and 
available railroad data are included in this report.  Additional data normally restricted to 
first responders and other authorized personnel is appended to this report. 

The Flow Study will also focus on the planning needs of the MFD to respond to a 
hazardous materials incident within the city limits.  Areas of focus for the Planning Needs 
Assessment include: 

• Capabilities, deficiencies, and requirements of the MFD with respect to 
equipment and training of emergency response personnel. 

• Areas of the city that are more vulnerable to potential transportation-related 
hazardous materials incidents. 

• Mutual aid agreements with other agencies that can assist the MFD in the event 
of a hazardous materials incident. 
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1.2 Historical Background of the City of Merced  
The city of Merced was established in 1872, just a few years after the formation of Merced 
County in 1855. The city of Merced is located in the northern half of the San Joaquin Valley 
of California. The city is located approximately 110 miles southeast of San Francisco and 
310 miles northwest of Los Angeles. The city of Merced is the county seat of Merced 
County.  Merced County is bounded by Mariposa County to the east, Madera and Fresno 
Counties to the south, San Benito County to the west, and Stanislaus County to the north.  

Today, the city of Merced has a total area of 23.23 square miles. According to the United 
States Census Bureau, the city of Merced has an estimated population of 83,743 (2014 
estimate), and continues to expand. The University of California system’s newest 
university, the University of California at Merced opened in 2005 and is located north of 
the city. The addition of the University has spurred another era of growth as the city moves 
into the twenty-first century.  Although agriculture remains a mainstay in the city of Merced, 
technology is becoming a major force.  

The City of Merced is also known as the “gateway to Yosemite”, and access to Yosemite 
National Park is less than two hours away via California State Highway 140. 

Major highways with in the City of Merced include: California State Highway 99, California 
State Highway 59, and California State Highway 140. 
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2.0 Highway Hazardous Materials Commodities Flow Study 
In April of 2018, information was gathered that identified the types and volumes of hazardous 
materials being transported on federal and state highways, as well as the major arterial roads 
within the City of Merced.  The highway commodities flow study was undertaken on April 9, 10, 
11, and 12, 2018. The locations of the placard study observation points reflected potential 
movement of hazardous materials into and out of the City of Merced.  The survey points were 
undertaken at the following locations: 

• West Dickenson Ferry Road at South Thornton Road 
• Highway 99 Northbound (NB) at Franklin Road 
• Highway 99 at Franklin Road - Ramps 
• Highway 99 Southbound (SB) at the Atwater-Merced Expressway 
• Santa Fe Drive at Beachwood Drive 
• Highway 140 at Franklin Road 
• Highway 99 at NB at East Mission Avenue 
• Highway 99 at SB East Mission Avenue 
• Highway 99 at East Mission Avenue (SB Ramps) 
• Highway 99 at East Mission Avenue (NB Ramps) 
• Highway 59 at Rahilly Road 
• Highway 140 at North Arboleda Drive 
• Highway 59 at West Bellevue Road 
• West Bellevue Road at G Street 

 

Details of the placard survey dates and times are as follows: 

Survey 
Date Survey Location Survey Time 

04/9/2018 W. Dickenson Ferry Rd. at S. Thornton Rd. 1:00 pm – 5:00 pm 
04/10/2018 Hwy. 99 at Franklin Rd. (NB) 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/10/2018 Highway 99 at Franklin Rd. - Ramps 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/10/2018 Hwy. 99 at Atwater-Merced Expressway (SB) 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/10/2018 Santa Fe Drive at Beachwood Drive 8:00 am – 12:00 pm 
04/10/2018 Hwy. 140 at Franklin Road 1:00 pm – 5:00 pm 
04/11/2018 Hwy. 99 at E. Mission Ave. (NB) 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/11/2018 Hwy. 99 at E. Mission Ave. (SB) 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/11/2018 Hwy. 99 at E. Mission Ave. – SB Ramps 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/11/2018 Hwy. 99 at E. Mission Ave. – NB Ramps 9:00 am – 12:00 am, 1:00 pm – 4:00 pm 
04/12/2018 Hwy. 59 at Rahilly Road 8:00 am – 12:00 pm 
04/12/2018 Hwy. 140 at N. Arboleda Drive 8:00 am – 12:00 pm 
04/12/2018 Hwy. 59 at W. Bellevue Road 8:00 am – 12:00 pm 
04/12/2018 G Street at W. Bellevue Road 1:00 pm – 5:00 pm 
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The locations of the highway placard survey points are shown on the Merced City Map below. 

 

Locations of the highway placard survey points are shown on maps contained within each of the 
individual placard survey descriptions in Sections 2.3 and 2.4 of this report.  Each of the maps are 
overlain on Google Earth™ images contained within Google Maps. 
  

Hwy. 99 at
Atwater-Merced
Expressway
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Franklin Rd.

Santa Fe Dr. at
Beachwood Dr.

Hwy. 140 at
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Hwy. 59 at
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Bellevue Rd.
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E. Mission Ave.
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N. Arboleda Dr.

W. Dickenson Ferry Rd.
at S. Thornton Rd.

Hwy. 59 at
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2.1 Hazardous Commodities Placards 
The following sections in this chapter detail the results of the City of Merced highway 
placard survey. Hazardous commodities were identified by reference to the 2016 
Emergency Response Guide (ERG) which was published by the U.S. Department of 
Transportation (DOT), Pipeline and Hazardous Materials Safety Administration (PHMSA).  
The following information was gathered concerning hazardous commodities flowing 
through each of the survey observation points and is detailed below: 
 

• Duration and time of day of placard survey. 
 
• Total number of trucks travelling through the survey observation point. 
 
• Total number of hazardous placarded trucks travelling through the survey 
 observation point. 
 
• Individual hazardous commodities, including the placard number, were 
 determined where applicable.  The placard number is the 4-digit United Nations 
 (UN) identification number for the specific hazardous commodity as stated in the 
 ERG.  In the list of hazardous materials in each section of the report, the placard 
 number of each commodity is shown in parentheses [e.g. propane (1075)]. 
 
• Listing of vehicles containing multiple placards.  For the purposes of this study, 

vehicles containing multiple placards are treated as one vehicle per placard with 
respect to the hazard classes and hazardous commodities (i.e. one vehicle with 
three placards will be treated as three separate vehicles). 

 
• A pie chart showing the percentage of hazardous materials identified at each 

survey observation point, broken down by the U.S. Department of Transport 
Hazardous Materials Classification System (9 classes, including a designation for 
dangerous goods as outlined in the ERG).  The hazard classes are as follows: 
 

o Dangerous Goods 
o Class 1:  Explosives 
o Class 2:  Gases 
o Class 3:  Flammable/Combustible Liquids 
o Class 4:  Flammable Solids 
o Class 5:  Oxidizers and Organic Peroxides 
o Class 6:  Toxic Substances 
o Class 7:  Radioactive Materials 
o Class 8:  Corrosive Substances 
o Class 9:  Miscellaneous 

 

A pie chart showing the percentage hazardous commodities identified at each survey 
observation point, broken into 17 specific and general categories.  These 17 categories 
are as follows: 
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o Flammable Gas 
o Non-Flammable Gas 
o Propane 
o Gasoline 
o Diesel 
o Aviation Fuel 
o Elevated Temperature Liquid 
o Flammable Liquid n.o.s. 
o Flammable Solids n.o.s. 
o Oxidizers/Oxygen 
o Miscellaneous Acids 
o Miscellaneous Bases 
o Corrosive n.o.s. 
o Hazardous Waste/Materials 
o Poisons/Pesticides 
o Explosives 
o Dangerous n.o.s. 

 
• Where the UN identification number was not present on the placard, a category of 

“not otherwise specified” (n.o.s.) has been made throughout this report, both on 
the charts and in the body of the report (e.g. corrosive n.o.s.).  As  defined in the 
ERG, the term n.o.s is used when the actual chemical name for the particular 
hazardous commodity is not listed in the regulations, and a generic name is used 
to describe it on the shipping papers.  Under these circumstances the Hazard 
Class of the commodity was identified from the placard.   

 
• The term “n.o.s.” may also be used as a general category under a specific placard 

number as defined in the ERG (e.g. 1287, Alcohols n.o.s.). 
 
A compilation of the highway placard survey data is listed on the table contained in 
Appendix A. An alphabetical commodity list is available in Appendix B. Total truck counts 
and Hazmat truck counts are contained in Appendices C and D, respectively.   

 
A visual listing of the highway placards, which was copied from the ERG, is shown on the 
following pages. 
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2.2 Hazardous Cargo Vehicles 
Highway trucks were identified according to the DOT Road Trailer Identification Chart, 
which is contained within the ERG.  The chart is shown below. 
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In addition to the vehicles shown in the chart above, there are several other types of 
vehicles that can be used to transport hazardous materials.  These vehicles include local 
delivery trucks, utility vehicles, and construction vehicles.  Local delivery trucks is a 
generalized term used to cover vehicles  that are variable in size, commonly are single-
axle, and are not generally used for long-distance trucking like the semi-truck trailer mixed 
cargo vehicles shown above.  Utility vehicles are variable primarily in design and 
configuration, and they are often outfitted for specific tasks.  Construction vehicles vary in 
size and may consist of end dumps, concrete trucks, dump trucks, etc.  Examples of these 
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vehicles are shown below.  Trucks classified as “Other” vehicles may include, but not 
limited to, delivery vans, trailers pulled by pick-up trucks, or trash trucks. 

 
 

 
  

  

Local Delivery Vehicle Utility Vehicle

Construction Vehicle

Trash Vehicle (Other) Delivery Van (Other)
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2.3 Secondary Highways and Roadways 
 Placard Surveys were performed on secondary highways and roadways within and 

adjacent to the Merced city limits.  These surveys were completed to determine patterns 
of transport of hazardous materials through different parts of the city.  Observations were 
also made concerning the types of trucks passing through the survey areas.  Also included 
in the secondary roads was the placard survey of the trucks exiting and entering Highway 
99 at the southbound and northbound off-ramps and on-ramps at the observation point at 
Highway 99 and East Mission Avenue, and at the off-ramp and on-ramp at Highway 99 
and Franklin Road.  With the exception of the off-ramp and on-ramp surveys, each of 
which was a 6-hour survey that was coordinated with the Highway 99 surveys, the 
remaining surveys on the secondary highways and roadways were 4 hours in length.  
 
A compilation of the highway placard survey data is listed on the table contained in 
Appendix A.  An alphabetical commodity list is available in Appendix B. Total truck counts 
and hazmat truck counts, including the truck classifications are contained in Appendices 
C and D, respectively.   
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2.3.1 West Dickenson Ferry Road at South Thornton Road 
One 4-hour placard survey was performed at the 3-way intersection of West Dickenson 
Ferry Road and South Thornton Road.  This survey point is located southwest of the main 
portion of the City within the city limits, but is surrounded by County property.   

 

The survey was completed on April 9, 2018 between 1:00 pm and 5:00 pm.  A total truck 
count was completed, and 75 trucks moved through the intersection during the survey.  
Most of the trucks consisted of semi-truck trailers, including flat beds hauling equipment, 
local delivery vehicles, and utility vehicles.  Many of the vehicles appeared to be related 
to agricultural usage. 

Vehicle source and destination directions are generally equal in all three directions.  No 
hazardous placards were observed on any of the vehicles during the duration of the 
survey.  Photographs of the trucks travelling through the intersection are shown below. 

N
Survey Observation Point

City Limit
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2.3.2 Santa Fe Drive at Beachwood Drive 
One 4-hour placard survey was performed at the 4-way intersection of Santa Fe Drive and 
Beachwood Drive.  This survey point is located northwest of the main portion of the City 
within County property.  The Burlington Northern and Santa Fe Railroad tracks are located 
parallel to and along the southern side of Santa Fe Drive.  Hazardous materials were 
noted on the trains, and they will be discussed below in Section 3.0 Railroad Hazardous 
Materials Transportation. 

 

The survey was completed on April 10, 2018 between 8:00 am and 12:00 pm.  A total 
truck count was completed.  The numbers and types of vehicles carrying hazardous 
materials through the survey location and the placard designation were also noted.  The 
source and destination of the vehicles were noted. 

During the survey, a total of 133 trucks travelled through the intersection.  Most of the 
truck traffic was directed along Santa Fe Drive in both directions.  Most of the truck traffic 
consisted of semi-truck trailers, and construction-related vehicles, including concrete 
mixers, dry bulk cargo vehicles, and local delivery vehicles.  Much of the construction-
related traffic was related to the Builders Concrete facility on Beachwood Drive north of 
Santa Fe Drive.  Very little truck traffic was observed on Beachwood Drive south of Santa 
Fe Drive, as this area is primarily residential. 
 
 

N

Survey Observation Point

City Limit
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Two vehicles were placarded, and 131 were not placarded.  Hazardous materials 
included: 

 
• Propane (1075): 1 truck (high-pressure tanker) 
• Carbon Dioxide (2187):  1 truck (cryogenic tanker)  

 
Both of these vehicles were travelling southbound along Santa Fe Drive through the 
intersection. The general categories of hazardous materials travelling through this area 
during the survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.3 Highway 140 at Franklin Road 
One 4-hour placard survey was performed at the 3-way intersection of California State 
Highway 140 and Franklin Road.  This survey point is located west of the main portion of 
the City within County property.   

 

The survey was completed on April 10, 2018 between 1:00 pm and 5:00 pm.  A total truck 
count was completed.  The numbers and types of vehicles carrying hazardous materials 
through the survey location and the placard designation were also noted.  The source and 
destination of the vehicles were noted. 

During the survey, a total of 99 trucks travelled through the intersection.  More than 50% 
of the truck traffic was directed from west to east along Highway 140 through the 
intersection.  Truck traffic was lighter travelling north and south along Franklin Road.  
Franklin Road intersects with Highway 99 north of the survey location.  Most of the truck 
traffic consisted of semi-truck trailers, dry bulk cargo trucks, local delivery vehicles, 
construction vehicles, and utility vehicles.   
 

  

N
Survey Observation Point

City Limit
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Eight vehicles were placarded, and 91 were not placarded.  Hazardous materials included: 
 

• Gasoline (1203): 2 trucks (non-pressure fuel tankers) 
o 1 truck eastbound on Highway 140 to northbound on Franklin Road 
o 1 truck southbound on Franklin Road to eastbound on Highway 140 

• Diesel (1993):  3 trucks (fuel tanks on pick-up beds) 
o 2 trucks southbound on Franklin Road to westbound on Highway 140 
o 1 truck eastbound on Highway 140 to northbound on Franklin Road 

• Corrosive n.o.s:  2 trucks (semi-truck trailer and small flatbed truck) 
o 2 trucks westbound on Highway 140 

• Dangerous:  1 truck (semi-truck trailer) 
o 1 truck westbound on Highway 140  

 
The hazardous commodities observed at this survey location were primarily fuels.  The 
general categories of hazardous materials travelling through this area during the survey 
are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.4 Highway 140 at North Arboleda Drive 
One 4-hour placard survey was performed at the 4-way intersection of California State 
Highway 140 and North Arboleda Drive.  This survey point is located east of the main 
portion of the City within County property.  The Burlington Northern and Santa Fe Railroad 
tracks are located parallel to and along the southern side of Highway 140.  Hazardous 
materials were noted on the trains, and they will be discussed below in Section 3.0 
Railroad Hazardous Materials Transportation 

 

The survey was completed on April 12, 2018 between 8:00 am and 12:00 pm.  A total 
truck count was completed.  The numbers and types of vehicles carrying hazardous 
materials through the survey location and the placard designation were also noted.  The 
source and destination of the vehicles were noted. 

During the survey, a total of 113 trucks travelled through the intersection.  More than 50% 
of the truck traffic was directed from west to east along Highway 140 through the 
intersection.  Truck traffic was lightest travelling north and south along North Arboleda 

N

Survey Observation Point

City Limit
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Drive.  Most of the truck traffic consisted of semi-truck trailers, local delivery vehicles, 
construction vehicles, and tankers.   
 
Six vehicles were placarded, and 107 were not placarded.  Hazardous materials included: 

 
• Propane (1075):  1 truck (high-pressure tanker) 

o 1 truck eastbound on Highway 140 through the intersection 
• Gasoline (1203): 4 trucks (non-pressure fuel tankers) 

o 1 truck southbound on N. Arboleda Drive to westbound on Highway 140 
o 1 truck southbound on N. Arboleda Drive through the intersection 
o 2 trucks westbound on Highway 140 to northbound on N. Arboldea Drive 

• Diesel (1993):  1 truck (non-pressure fuel tanker) 
o 1 truck westbound on Highway 140 through the intersection 

 
All of the hazardous placarded truck were fuel trucks.  The four vehicles placarded with 
gasoline were observed travelling along North Arboleda Drive north of the survey 
intersection.  North Arboleda Drive provides an access to the University of Californa at 
Merced to the north.  The general categories of hazardous materials travelling through this 
area during the survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.5 Highway 59 at Rahilly Road 
One 4-hour placard survey was performed at the 4-way intersection of California State 
Highway 140 and Rahilly Road.  Whitegate Drive is the continuation of Rahilly Road east 
of Highway 59.  This survey point is located south of the main portion of the City within 
County property.   

 

The survey was completed on April 12, 2018 between 8:00 am and 12:00 pm.  A total 
truck count was completed.  The numbers and types of vehicles carrying hazardous 
materials through the survey location and the placard designation were also noted.  The 
source and destination of the vehicles were noted. 

During the survey, a total of 443 trucks travelled through the intersection, and this 
intersection was the busiest survey location within the secondary roads and highways. 
Highway 59 is a major highway in this part of Merced County, and passes through an 
industrial area south of the City of Merced and north of the survey location.    
 
More than 60% of the truck traffic was travelling northbound toward the city of Merced 
along Highway 59, and more than 25% of the truck traffic was travelling southbound along 
Highway 59 from the city.    Most of the truck traffic consisted of semi-truck trailers, local 
delivery vehicles, and tankers.   
 

N

Survey Observation Point

City Limit
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Twenty-four vehicles were placarded, and 419 were not placarded.  Hazardous materials 
included: 

 
• Flammable Gas: 1 truck (semi-truck trailer flatbed) 

o 1 truck northbound on Highway 59 through the intersection 
• Non-flammable gas:  2 trucks (semi-truck trailer flatbeds) 

o 2 trucks northbound on Highway 59 through the intersection 
• Propane (1075):  6 trucks (high pressure tankers) 

o 2 trucks westbound on Rahilly Road to southbound on Highway 59 
o 1 truck northbound on Highway 59 to westbound on Rahilly Road 
o 1 truck southbound on Highway 59 to westbound on Rahilly Road 
o 1 truck northbound on Highway 59 through the intersection 
o 1 truck southbound on Highway 59 through the intersection 

• Sulfur Hexafluoride (1080):  1 truck (corrosive tanker) 
o 1 truck northbound on Highway 59 through the intersection 

• Nitrogen, refrigerated liquid (1977):  4 trucks (cryogenic tanker/trailer) 
o 1 truck northbound on Highway 59 to westbound on Rahilly Road 
o 1 truck eastbound on Rahilly road to northbound on Highway 59 
o 1 truck northbound on Highway 59 through the intersection 
o 1 truck southbound on Highway 59 through the intersection 

• Gasoline (1203):  3 trucks (non-pressure tankers) 
o 2 trucks northbound on Highway 59 through the intersection 
o 1 truck southbound on Highway 59 through the intersection 

• Diesel (1993):  2 trucks (non-pressure tankers) 
o 1 truck westbound on Whitegate Drive to northbound on Highway 59 
o 1 truck northbound on Highway 59 through the intersection 

• Corrosive n.o.s.:  1 truck (local delivery vehicle) 
o 1 truck southbound on Highway to eastbound on Whitegate Drive 

• Hypochlorite Solution (1791):  1 truck (corrosive tanker) 
o 1 truck northbound on Highway 59 through the intersection 

• Sodium Hydroxide Solution (1824):  1 truck (corrosive tanker) 
o 1 truck northbound on Highway 59 through the intersection 

• Sulfuric Acid (1830):  1 truck(corrosive tanker) 
o 1 truck northbound on Highway 59 through the intersection 

• Corrosive Solid, acidic, inorganic (3264):  1 truck (local delivery vehicle) 
o 1 truck southbound on Highway 59 through the intersection 

 
Unlike the other survey locations along the secondary highways and roadways, there is a 
significantly higher diversity of hazardous materials travelling through this observation 
point.  Land use along Highway 59 just south of the City of Merced is primarily industrial 
and contains various industries such as chemical companies, compressed air facilities, 
and agricultural supply facilities. 
  
The general categories of hazardous materials travelling through this area during the 
survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.6 Highway 59 at West Bellevue Road 
One 4-hour placard survey was performed at the 4-way intersection of California State 
Highway 59 and West Bellevue Road.  This survey point is located west of the main portion 
of the City within County property.   

 

The survey was completed on April 12, 2018 between 8:00 am and 12:00 pm.  A total 
truck count was completed.  The numbers and types of vehicles carrying hazardous 
materials through the survey location and the placard designation were also noted.  The 
source and destination of the vehicles were noted. 

During the survey, a total of 295 trucks travelled through the intersection.  More than 65% 
of the truck traffic was directed from north to south along Highway 59 through the 
intersection.  Most of the truck traffic consisted of other vehicles, primarily trash trucks, 
construction vehicles, dry bulk cargo trucks, and utility vehicles. Most of the traffic, 
including the trash trucks, dry bulk cargo trucks, and construction vehicles appeared to be 
related to transportation to and from the Merced County Regional Waste Management 
facility north of the survey location along Highway 59. It was observed that many of the 
same vehicles were completing repeat north-south trips on Highway 59, ostensibly 
delivering materials to the landfill facility.  Many of these vehicles were construction 
vehicles, and dry bulk cargo trucks. 
 

N

Survey Observation Point

City Limit
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Five vehicles were placarded, and 290 were not placarded.  Hazardous materials 
included: 

 
• Gasoline (1203): 3 trucks (non-pressure fuel tankers) 

o 1 truck northbound on Highway 59 to eastbound on W. Bellevue Road 
o 1 truck westbound on W. Bellevue Road to southbound on Highway 59 
o 1 truck southbound on Highway 59 through the intersection 

• Diesel (1993):  2 trucks (non-pressure fuel tankers) 
o 1 truck northbound on Highway 59 to eastbound on W. Bellevue Road 
o 1 truck westbound on W. Bellevue Road to southbound on Highway 59 

 
The hazardous materials travelling through this observation location were fuel delivery 
trucks apparently on scheduled local delivery runs.  The general categories of hazardous 
materials travelling through this area during the survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.7 West Bellevue Road at G Street 
One 4-hour placard survey was performed at the 4-way intersection of West and East 
Bellevue Road at G Street.  This survey point is located north of the main portion of the 
City on the City boundary.  The surrounding area is primarily residential or developing 
residential.  East Bellevue Road is the main access to the University of California at 
Merced to the east. 

 

The survey was completed on April 12, 2018 between 1:00 pm and 5:00 pm.  A total truck 
count was completed.  The numbers and types of vehicles carrying hazardous materials 
through the survey location and the placard designation were also noted.  The source and 
destination of the vehicles were noted. 

During the survey, a total of 78 trucks travelled through the intersection.  Most of the truck 
traffic was travelling in both directions along West Bellevue Road and G Street south of 
the intersection.   A lesser portion of truck traffic was observed between the University of 
California Merced to the east and the survey intersection.  Minimal truck traffic was 
observed along G Street north of the survey intersection.  Most of the truck traffic consisted 
of utility vehicles, construction vehicles, and local delivery vehicles.  
 

  

N

Survey Observation Point

City Limit
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Six vehicles were placarded, and 72 were not placarded.  Hazardous materials included: 
 

• Flammable Gas: 2 trucks (utility vehicle stake beds) 
o 1 truck westbound on E. Bellevue Road to southbound on G Street 
o 1 truck westbound on E. Bellevue Road through the intersection 

• Non-Flammable Gas:  2 trucks (utility vehicle stake beds) 
o 1 truck westbound on E. Bellevue Road to southbound on G Street 
o 1 truck westbound on E. Bellevue Road through the intersection 

• Propane (1075):  1 truck (high-pressure tanker) 
o 1 truck southbound on G Street through the intersection 

• Pesticide Liquid (2903):  1 truck (utility vehicle towing tank) 
o 1 truck eastbound on W. Bellevue Road through the intersection 

 
Hazardous materials transported through this intersection were primarily flammable and 
non-flammable gas canisters on stake beds originating from the direction of the University 
of California at Merced.  The general categories of hazardous materials travelling through 
this area during the survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 

 



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

40 
 

 

 
 

 
 
 
 



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

41 
 

2.3.8 Highway 99 at East Mission Avenue – Southbound Ramps 
One 6-hour placard survey was performed at the off-ramp and on-ramps to the 
southbound lane of Highway 99 at the interchange of Highway 99 and East Mission 
Avenue.  This survey was performed in conjunction with freeway placard survey at this 
interchange, which is described in detail in Section 2.4 below.  Traffic through this 
interchange was directed to and from the secondary roads in the city.  The survey points 
are located along the southern boundary of the city limits. 

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted.  The source and destination of the vehicles were noted. 

During the survey, a total of 258 trucks travelled through the intersection and on and off 
the southbound lanes of the freeway.  Truck traffic was generally equally divided between 
trucks exiting and entering the freeway, and those vehicles travelling through the 
intersection along East Mission Avenue.  Most of the truck traffic consisted of semi-truck 
trailers with lower numbers of tankers, construction vehicles, utility vehicles, and local 
delivery vehicles.  

N

Survey Observation Points

City Limit
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Ten vehicles were placarded, and 248 were not placarded.  Hazardous materials included: 
 

• Flammable Liquid: 1 truck (semi-truck trailer) 
o 1 truck eastbound on East Mission Avenue through the intersection 

• Gasoline (1203):  1 truck (utility vehicle hauling tank) 
o 1 truck exiting freeway to eastbound along East Mission Avenue 

• Diesel (1993):  1 truck (non-pressure tanker) 
o 1 truck eastbound on East Mission Avenue through the intersection 

• Pesticide Liquid (2903):  1 truck (non-pressure tanker) 
o 1 truck eastbound on East Mission Avenue through the intersection 

• Corrosive n.o.s.:  3 trucks (semi-truck trailers) 
o 1 truck exiting freeway to eastbound along East Mission Avenue 
o 1 truck exiting freeway to westbound along East Mission Avenue 
o 1 truck eastbound on East Mission Avenue through the intersection 

• Lithium Hydroxide (2680):  1 truck (corrosive tanker) 
o 1 truck westbound on East Mission Avenue through the intersection 

• Corrosive Liquid, basic, inorganic (3266):  1 truck (corrosive tanker) 
o 1 truck exiting freeway to eastbound along East Mission Avenue 

• Dangerous:  1 truck (semi-truck trailer) 
o 1 truck eastbound on East Mission Avenue through the intersection 

 
A variety of hazardous materials was travelling through this intersection without entering 
the freeway and could be considered local traffic. The general categories of hazardous 
materials travelling through this area during the survey are shown in the charts below. 
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Photographs of the trucks travelling through the southbound ramps area are shown below. 
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2.3.9 Highway 99 at East Mission Avenue – Northbound Ramps 
One 6-hour placard survey was performed at the off-ramp and on-ramp to the northbound 
lane of Highway 99 at the interchange of Highway 99 and East Mission Avenue.  This 
survey was performed in conjunction with freeway placard survey at this interchange, 
which is described in detail in Section 2.4 below.  Traffic through this interchange was 
directed to and from the secondary roads in the City.  The survey points are located along 
the southern boundary of the city limits. 

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and from 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted.  The source and destination of the vehicles were noted. 

During the survey, a total of 65 trucks travelled through the intersection and on and off the 
southbound lanes of the freeway.  Truck traffic was generally heavier on the on-ramp than 
the off-ramp.  Most of the truck traffic consisted of semi-truck trailers with much lower 
numbers of tankers, utility vehicles, and local delivery vehicles.  
 

N

Survey Observation Points

City Limit
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Two vehicles were placarded, and 63 were not placarded.  The hazardous materials were 
observed travelling on the on-ramp to northbound Highway 99.  Hazardous materials 
included: 

 
• Flammable Liquid: 1 truck (semi-truck trailer) 
• Dangerous:  1 truck (semi-truck trailer) 

 
The general categories of hazardous materials travelling through this area during the 
survey are shown in the charts below. 
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2.3.10 Highway 99 at Franklin Road – Ramps 
One 6-hour placard survey was performed at the off-ramp and on-ramp at the interchange 
of Highway 99 and Franklin Road.  This survey was performed in conjunction with freeway 
placard survey at this interchange, which is described in detail in Section 2.4 below.  
Although this survey point is located west of the city limits, traffic through this interchange 
may be directed to and from the secondary roads in the city.   

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted.  The source and destination of the vehicles were noted. 

During the survey, a total of 83 trucks travelled through the intersection.  Sixteen trucks 
entered the freeway via the on-ramp, and 67 trucks exited the highway via the off-ramp 
during the survey period. Most of the truck traffic consisted of semi-truck trailers, utility 
vehicles, and local delivery vehicles.  
 
Three vehicles were placarded, and 80 were not placarded.  All 3 placarded vehicles were 
observed exiting the freeway via the off-ramp.  Hazardous materials included: 

 

N
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• Propane (1075):  1 truck (high pressure tanker) 
• Gasoline (1203):  1 truck (non-pressure tanker) 
• Corrosive:  1 truck (semi-truck trailer) 

 
The general categories of hazardous materials travelling through this area during the 
survey are shown in the charts below. 
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Photographs of the trucks travelling through the intersection are shown below. 
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2.3.11 Secondary Highways and Roadways Summary 
An evaluation of the hazardous materials transportation along the secondary highways 
and roadways in and immediately adjacent to the city of Merced, including traffic on and 
off the freeway ramps at the Highway 99 survey points is provided based on the 
information contained above in Sections 2.3.1 through 2.3.10.  A total of 1,642 trucks 
travelled through these observation points during the survey, and 66 of the vehicles were 
placarded with hazardous materials.   

 
A summary of the general categories of hazardous materials travelling along the 
secondary highways and roadways during the survey are shown in the charts below. 
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 The data above for the secondary highways and roadways are summarized as follows: 

 
• Trucks designated as transporting hazardous materials represented 4.1% of the 

total trucks travelling on the secondary highways and roadways. 
 

• The total number of trucks travelling along the secondary highways and roadways 
consists of 1,642 vehicles, which represents 17% of the total truck traffic travelling 
through the city of Merced during the survey. 

 
• The total number of trucks containing hazardous cargo travelling along the 

secondary highways and roadways consists of 66 vehicles, which represents 24% 
of the total hazardous cargo truck traffic travelling through the city of Merced during 
the survey. 

 
• Transportation of hazardous materials in these areas tends to be dominated by 

fuel deliveries, and at some locations, fuels were the only hazardous commodity 
transported by tanker trucks. 

 
• The on-ramps, off-ramps, and intersections near Highway 99 tend to have wider 

variety of hazardous materials travelling through these areas, including fuels, 
corrosive materials, and dangerous goods. 
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• Hazardous materials at West Bellevue Road and G Street consisted primarily of 
gases, some of which were originating in the direction of the University of California 
at Merced.  

 
• Vehicles transporting pesticides, ostensibly for agricultural usage, were observed 

at some of the survey points.  
 

• The observation point at Highway 59 and Rahilly Road contained the highest truck 
traffic as well as the most variety of hazardous materials relative to the other survey 
points on the secondary highways and roadways. 

 
• Land use along Highway 59 just south of the City of Merced is primarily industrial 

and contains various industries such as chemical companies, compressed air 
facilities and agricultural supply facilities. 

 
• Tanker trucks carrying hazardous chemicals other than fuels (i.e. corrosive 

materials, acidic and basic liquids) were observed along Highway 59 at Rahilly 
Road and at the Highway 99 interchanges. 

 
• None of the hazardous materials observed being transported along the secondary 

highways and roadways during the survey are chemicals that would require action 
under the Initial Isolation and Protective Action Distances as described in the DOT 
Emergency Response Guidebook (ERG). 
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2.4 California State Highway 99  
Placard Surveys were performed on the northbound and southbound freeway lanes at 
three locations along California Highway 99.  Southbound traffic was surveyed Atwater-
Merced Expressway interchange north of the city of Merced, and from the East Mission 
Avenue interchange at the southern boundary of the city. Northbound traffic was surveyed 
from the Franklin Road interchange north of the city, and from the East Mission Avenue 
interchange along the southern boundary of the city.  These surveys were completed to 
determine patterns of transport of hazardous materials along the Highway 99 Freeway, 
which is routed through the center of the city.  It was not possible to survey all of the 
interchanges within the city, and a survey of the freeway at the northern and southern 
boundaries of the city was completed.  A compilation of the data obtained from all of the 
Highway 99 surveys are presented below in Section 2.4.5. 
 
Each of the surveys was performed over a 6-hour period with survey times of 9:00 am to 
12:00 pm and 1:00 pm to 4:00 pm.  
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2.4.1 Highway 99 Southbound at the Atwater-Merced Expressway 
One 6-hour placard survey was performed at the southbound lanes on Highway 99 at the 
interchange of Highway 99 and the Atwater-Merced Expressway on April 10, 2018.  The 
survey point is located northwest of the main portion of the city within the County property. 

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted. 

During the survey, a total of 2,205 trucks travelled southbound on Highway 99 at this 
location.  The percentages of truck types observed during this survey were as follows: 
 

• 79% semi-truck trailers 
• 9% tankers 
• 7% local delivery vehicles 
• 2% utility vehicles 
• 2% dry bulk cargo vehicles 
• 1% construction and other vehicles 

 

N

Survey Observation
Point

City Limit
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Forty-six vehicles were placarded, and 2,159 were not placarded.  Hazardous materials 
included: 
 

UN ID NO. COMMODITY NO. OF TRUCKS 
N/A Flammable Gas 1 
N/A Non Flammable Gas 2 
N/A Oxygen 1 
1046 Helium 1 
1075 Propane 6 
1951 Argon, refrigerated liquid 2 
1977 Nitrogen, refrigerated liquid 1 
1170 Ethanol, Ethyl Alcohol 2 
1203 Gasoline 7 
1987 Alcohols n.o.s. 1 
1993 Diesel Fuel 2 
2313 Picolines 1 
2014 Hydrogen Peroxide 1 
N/A Corrosive 2 
1791 Hypochlorite Solution 1 
1824 Sodium Hydroxide Solution 3 
1830 Sulfuric Acid with more than 51% acid 4 
1903 Disinfectant, Corrosive, Liquid, n.o.s. 1 
2031 Nitric Acid 1 
3266 Corrosive Liquid, basic, inorganic, n.o.s. 3 

3077 
Environmentally Hazardous Substances, solid, 
n.o.s. 1 

3082 Hazardous Waste Liquid, n.o.s. 1 

3257 
Elevated Temperature Liquid, n.o.s., at or 
above 100C, and below its flash point 1 

 
The hazardous materials transported on Highway 99 southbound at the survey location 
are covered by 5 of the 10 hazard classes and 12 of the 17 commodity designations.   The 
general categories of hazardous materials travelling through this area during the survey 
are shown in the charts below. 
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Photographs of the trucks travelling southbound past this survey point are shown below. 
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2.4.2 Highway 99 Northbound at Franklin Road 
One 6-hour placard survey was performed northbound lanes of Highway 99 at the 
interchange of Highway 99 and Franklin Road on April 10, 2018.  The survey point is 
located northwest of the main portion of the city within the County property. 

 

The survey was completed on April 10, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted. 
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During the survey, a total of 1,840 trucks travelled northbound on Highway 99 at this 
location.  The percentages of truck types observed during this survey were as follows: 
 

• 73% semi-truck trailers 
• 9% tankers 
• 8% local delivery vehicles 
• 6% utility vehicles 
• 2% dry bulk cargo vehicles 
• 2% construction and other vehicles 

 
Sixty-eight vehicles were placarded, and 1,772 were not placarded.  Hazardous materials 
included: 
 

UN ID NO. COMMODITY 
 NO. OF 
TRUCKS 

N/A Flammable Gas 4 
N/A Non Flammable Gas 5 
N/A Inhalation Hazard 3 
1005 Ammonia, anhydrous 1 
1049 Hydrogen, compressed 1 
1075 Propane 3 
1951 Argon, refrigerated liquid 1 
1977 Nitrogen, refrigerated liquid 2 
2187 Carbon Dioxide, refrigerated liquid 3 
N/A Flammable Liquid n.o.s. 3 
1170 Ethanol, Ethyl Alcohol 4 
1203 Gasoline 9 
1914 Butyl Propionates 1 
1264 Paraldehyde 1 
1268 Petroleum Distillates, n.o.s 1 
1863 Aviation Fuel 2 
1921 Propyleneimine, stabilized 1 
1987 Alcohols n.o.s. 1 
1993 Diesel Fuel 1 

1993 Compound, Tree Or Weed Killing Liquid (flammable) 1 
N/A Dangerous When Wet 1 
2014 Hydrogen Peroxide 1 
N/A Oxidizer 1 
N/A Corrosive 1 
1789 Hydrochloric Acid 1 
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1791 Hypochlorite Solution 3 
1824 Sodium Hydroxide Solution 2 
1830 Sulfuric Acid with more than 51% acid 4 
2796 Sulfuric Acid with less than 51% acid, Battery Fluid 1 
3262 Corrosive Solid, basic, inorganic, n.o.s. 1 
3266 Corrosive Liquid, basic, inorganic, n.o.s. 3 
N/A Dangerous 1 

 
The hazardous materials transported on Highway 99 northbound at the survey location 
are covered by 6 of the 10 hazard classes and 14 of the 17 commodity designations.   The 
general categories of hazardous materials travelling through this area during the survey 
are shown in the charts below. 
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Photographs of the trucks travelling northbound past this survey point are shown below. 
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2.4.3 Highway 99 Southbound at East Mission Avenue 
One 6-hour placard survey was performed at the southbound lanes of Highway 99 at the 
interchange of Highway 99 and East Mission Avenue on April 11, 2018.  The survey point 
is located along the southern boundary of the city limits. 

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted. 

During the survey, a total of 2,335 trucks travelled southbound on Highway 99 at this 
location.  The percentages of truck types observed during this survey were as follows: 
 

• 79% semi-truck trailers 
• 8% tankers 
• 5% local delivery vehicles 
• 5% utility vehicles 
• 2% dry bulk cargo vehicles 
• 1% construction and other vehicles 

N
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City Limit
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Forty-eight vehicles were placarded, and 2,287 were not placarded.  Hazardous materials 
included: 
 

UN ID NO. COMMODITY NO. OF TRUCKS 
N/A Blasting Agents 1 
N/A Flammable Gas 1 
N/A Non Flammable Gas 1 
N/A Inhalation Hazard 2 
1017 Chlorine 1 
1072 Oxygen, compressed 1 
1073 Oxygen, refrigeragted liquid 1 
1075 Propane 4 
1977 Liquid Nitrogen 2 
2187 Carbon Dioxide 1 
1170 Ethanol, Ethyl Alcohol 1 
1203 Gasoline 6 
1268 Petroleum Distillates, n.o.s 1 
1863 Aviation Fuel 4 
1993 Diesel Fuel 1 
1486 Potassium Nitrate 1 
2014 Hydrogen Peroxide 1 
N/A Corrosive 4 
1791 Hypochlorite Solution 1 
1824 Sodium Hydroxide Solution 2 
1830 Sulfuric Acid with more than 51% acid 2 

2672 
Ammonium Hydroxide with more than 10% and not 
more than 35% ammonia 1 

3264 Corrosive Solid, acidic, inorganic, n.o.s. 1 
3266 Corrosive Liquid, basic, inorganic, n.o.s. 1 

3077 Environmentally Hazardous Substances, solid, n.o.s. 2 

3257 
Elevated temperature liquid, n.o.s., at or above 
100C, and below its flash point 2 

3268 Airbag/Seatbelt Devices 1 
N/A Dangerous 1 
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The hazardous materials transported on Highway 99 southbound at the survey location 
are covered by 7 of the 10 hazard classes and 16 of the 17 commodity designations.   The 
general categories of hazardous materials travelling through this area during the survey 
are shown in the charts below. 
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Photographs of the trucks travelling southbound past this survey point are shown below. 
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2.4.4 Highway 99 Northbound at East Mission Avenue 
One 6-hour placard survey was performed on the northbound lanes of Highway 99 at the 
interchange of Highway 99 and East Mission Avenue on April 11, 2018.  The survey points 
were located along the southern boundary of the city limits. 

 

The survey was completed on April 11, 2018 between 9:00 am and 12:00 pm and between 
1:00 pm and 4:00 pm.  A total truck count was completed.  The numbers and types of 
vehicles carrying hazardous materials through the survey location and the placard 
designation were also noted. 

During the survey, a total of 1,689 trucks travelled northbound on Highway 99 at this 
location.  The percentages of truck types observed during this survey were as follows: 
 

• 78% semi-truck trailers 
• 11% tankers 
• 5% local delivery vehicles 
• <1% utility vehicles 
• 2% dry bulk cargo vehicles 
• 4% construction and other vehicles 

N

Survey Observation Points

City Limit
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Forty-four vehicles were placarded, and 1,645 were not placarded.  Hazardous materials 
included: 
 

UN ID NO. COMMODITY 
NO. OF 
TRUCKS 

N/A Flammable Gas 1 
N/A Oxygen 2 
1012 Butylene 1 
1013 Carbon Dioxide, compressed 1 
1077 Propylene 1 
1973 Chloropentafluoroethane/Chlorodifluromethane, mixture 1 
1977 Nitrogen, refrigerated liquid 4 
N/A Flammable Liquid n.o.s. 3 
1170 Ethanol, Ethyl Alcohol 3 
1203 Gasoline 9 
1267 Petroleum Crude Oil 1 
1268 Petroleum Distillates, n.o.s 1 
2234 Chlorobenzotrifluorides 1 
N/A Oxidizer 1 
N/A Peroxides 1 
N/A Corrosive 2 
1791 Hypochlorite Solution 2 
2051 2-diethylaminoethanol 1 
2672 Ammonium Hydroxide 1 
3263 Corrosive Solid, basic, inorganic, n.o.s. 1 
N/A Dangerous 6 

 

The hazardous materials transported on Highway 99 northbound at the survey location 
are covered by 5 of the 10 hazard classes and 8 of the 17 commodity designations.   The 
general categories of hazardous materials travelling through this area during the survey 
are shown in the charts below. 



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

74 
 

 

 



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

75 
 

Photographs of the trucks travelling northbound past this survey point are shown below. 
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Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

77 
 

2.4.5 Highway 99 Summary 
An evaluation of the hazardous materials transportation along Highway 99 running through 
the city of Merced is provided based on the information contained above in Sections 2.4.1 
through 2.4.4.  A total of 8,069 trucks travelled through these observation points during 
the survey, and 206 of the vehicles were placarded with hazardous materials. By utilizing 
the data contained from the surveys on both April 10 and April 11, 2018 a more 
comprehensive picture can be obtained concerning hazardous transportation along 
Highway 99 through the city of Merced.   
 
Observations of the hazardous materials transported on and off of Highway 99 at these 
survey points, as outlined above in Section 2.3, shows that about 5% of the hazardous 
cargo being transported along Highway 99 actually exited or entered the freeway at these 
interchanges onto the secondary highways and roadways. This information could be 
extrapolated to cover the intervening interchanges within the city of Merced between the 
survey points at the northern and southern ends of the city.  The remaining 95%of the 
hazardous cargo travelling along Highway 99 is travelling through the city of Merced 
without exiting the freeway.  

 
The hazardous materials transported on Highway 99 on April 10 and April 11, 2018 are 
covered by the following number of hazard classes: 

 
• Northbound:  6 of 10 hazard classes 
• Southbound:  7 of 10 hazard classes 
• Total northbound and southbound:  8 of 10 hazard classes 

 
The DOT hazard class categories of hazardous materials travelling along Highway 99 
during the survey are shown in the charts below. 

 



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

78 
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The hazardous materials transported on Highway 99 on April 10 and April 11, 2018 are 
covered by the following number of hazard commodity designations: 

 
• Northbound:  14 of 17 hazard commodities 
• Southbound:  16 of 17 hazard commodities 
• Total northbound and southbound:  17 of 17 hazard commodities 

 
The hazardous Commodities categories of hazardous materials travelling along Highway 
99 during the survey are shown in the charts below. 
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 The data above is summarized as follows: 

 
• Trucks designated as transporting hazardous materials represented 2.6% of the 

total trucks travelling along Highway 99. 
 

• 93% of the hazardous materials travelling along Highway 99 are passing through 
the city of Merced without exiting or entering the freeway.   

 
• The total number of trucks travelling along Highway 99 consists of 8,069 vehicles, 

which represents 83% of the total truck traffic travelling through the city of Merced 
during the survey. 

 
• The total number of trucks containing hazardous cargo travelling along the 

secondary highways and roadways consists of 206 vehicles, which represents 
76% of the total hazardous cargo truck traffic travelling through the city of Merced 
during the survey. 

 
• There were a higher number of trucks travelling southbound on Highway 99 (56%) 

than northbound (44%); however, there was more hazardous cargo observed 
travelling northbound on Highway 99 (58%) than southbound (42%). 
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• Total hazardous cargo traffic along Highway 99 covers 8 of the 10 hazard classes.  
Class 6 (Toxic Substances) and Class 7 (Radioactive Materials) were not observed 
travelling along Highway 99.  However, Class 2.3 (Toxic Gases) were observed as 
hazardous cargo along Highway 99, and these are classified as poisons/pesticides 
under the hazardous commodities classification. 

 
• Total hazardous cargo traffic along Highway 99 covers all 17 of the designated 

hazardous commodities.  
 

• Hazardous cargo travelling along Highway 99 is significantly more varied and 
carried in more vehicles than hazardous cargo being transported along the 
secondary highways and roadways through the city of Merced.  

 
• Two hazardous commodities observed being transported along Highway 99 are 

chemicals that would require action under the Initial Isolation and Protective Action 
Distances under the DOT Emergency Response Guidebook (ERG). On tanker of 
anhydrous ammonia (1015) was observed travelling northbound along Highway 
99 on April 10, 2018, and one semi-truck trailer containing and unknown quantity 
of chlorine (1017) was observed travelling southbound along Highway on April 11, 
2018.  Copies of the guidelines for these chemicals from the ERG are contained 
in Appendix E. 
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2.5 Traffic Patterns 
Total truck traffic patterns were determined from the survey data obtained from each of 
the highway placard survey observation points. These data are discussed in the following 
sections from both a total truck standpoint and a hazardous cargo standpoint. 
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2.5.1 Total Truck Traffic Data 
Most of the truck traffic (83%) was observed along the Highway 99 corridor, with lesser 
amounts of traffic (17%) along the secondary highways and roadways within and adjacent 
to the city.  Volume of traffic along Highway 99 is higher in the southbound direction than 
in the northbound direction.   

 
Truck traffic is highest at the two Highway 59 survey points, as well as at the East Mission 
Avenue Ramps on the secondary highways and roadways.  Most of the truck traffic at 
Highway 59 at West Bellevue Avenue is directed to and from the Merced County Regional 
Waste Management Facility north of the intersection.  Highway 59 south of the city of 
Merced is along an industrial corridor. 
    
The volume of truck traffic discussed above is shown in the following chart. 
  

 
 

Trucks were categorized as to the types of vehicles as discussed in Section 2.2.  The truck 
type categories have been generalized as follows: 

 
• Construction/Other Vehicles 
• Dry Bulk Cargo Carriers 
• Utility Vehicles 
• Local Delivery Vehicles 
• Semi-Truck Trailers 
• Tankers (all types) 
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A plot of the percentage of the truck types as a function of the total truck traffic at each of 
the survey locations is shown in the chart below. 
 

 
 

Total truck traffic as shown in the above chart can be summarized as follows: 
 

• Truck traffic on Highway 99 and its associated on-ramps and off-ramps is 
dominated primarily by semi-truck trailers, local delivery vehicles, and utility 
vehicles.   

 
• Dry bulk cargo vehicles were more often observed along secondary highways 

relative to the Highway 99.   
 

• Construction and other vehicles were observed on all highways and roadways, but 
tend to be more frequently observed on the secondary highways and roadways. 

 
• By contrast to Highway 99, semi-truck trailers were encountered as a lower 

percentage of the truck traffic along the secondary highways and roadways, 
although there is some variation in this trend.   

 
• A significant portion of the truck traffic along Highway 59 south of the city (Highway 

59 at Rahilly road), which is in an industrial area, consisted of semi-truck trailers.   
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• Tanker traffic was noted in all of the survey points; however, the tanker traffic 
travelling along the secondary highways and roadways was primarily fuel tankers 
containing gasoline and diesel.  Tanker traffic along Highway 99 also contained a 
larger variety of liquid hazardous materials, generally corrosive materials.   

 
The total truck information discussed above has been summarized, and a comparison of 
the truck traffic on Highway 99 compared to the secondary highways and roadways is 
shown in the following chart. 
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2.5.1 Hazardous Materials Truck Traffic Data 
From a percentage standpoint of the total truck traffic, the movement of hazardous cargo 
through and adjacent to the city of Merced is higher along the secondary highways and 
roadways relative to the percentage movement of hazardous cargo along Highway 99.  
The overall number of trucks containing hazardous materials is lower along the secondary 
highways (66) relative to Highway 99 (206).  The overall numbers, however, are 
dependent upon the time length of the surveys, and thus, the percentages are more 
realistic of the rate of hazardous cargo movement through the city. 
 
Of the survey locations along the secondary highways and roadways, the highest 
percentage rate of truck traffic containing hazardous cargo was noted at Highway 59 and 
Rahilly Road, Highway 140 and Arboleda Drive, Highway 140 and Franklin Road, and at 
West Bellevue Road at G Street.  
 
The movement of hazardous materials through the City of Merced as a percentage of the 
total truck traffic is shown in the following chart.  
 

 
 

When the transport of hazardous cargo is viewed with respect to the truck type 
transporting the cargo, a significant pattern emerges.  On Highway 99 tankers are the 
predominant mode of transport for hazardous materials, with transport in semi-truck 
trailers being the next most dominant mode of hazardous cargo transport.  Mode of 
transport of hazardous materials on the secondary highways and roadways is more 
variable, depending upon the location, although tankers are most abundant.  Tankers 
along the secondary highways and roadways tend to carry fuels and propane relative to 
tankers along Highway 99.  Commonly the materials transported in the utility vehicles 
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consist of non-flammable and flammable gas canisters.  Utility vehicles were the most 
common form of hazardous materials transport at West Bellevue Avenue and G Street.  
No hazardous materials were observed being transported in dry bulk cargo vehicles.  
These trends are shown on the charts below. 
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Hazardous materials transport by specific types of vehicles was also compared to the 10 
hazard classes, as shown in the chart below. 
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Data shown in the above chart covering the hazard class and the types of vehicles is 
summarized as follows: 
 

• Dangerous Goods were transported in semi-truck trailers and local delivery 
vehicles.   
 

• The single Class 1 Explosives truck was observed to be a local delivery vehicle.   
 

• Class 2 Gases were transported in both tankers semi-truck trailers and utility 
vehicles.  Generally, large quantities of gases were transported in high-pressure 
tankers (propane) or in cryogenic tankers (inert gases).    

 
• Class 3 Flammable/Combustible liquids were overwhelmingly transported in 

tankers, although smaller quantities of Class 3 cargo were also transported in 
tanks on semi-truck trailers and construction vehicles.   

 
• The single truck transporting Class 4 Flammable Solids was observed to be a 

semi-truck trailer. 
 

• Class 5 Oxidizers and organic peroxides were primarily transported in semi-truck 
trailers, with some minor tanker transport.   
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• Class 6 Toxic Substances were transported in small volumes in containers carried 
by utility vehicles, or in larger volumes in tankers.  

 
• Class 7 Radioactive Materials were not observed during the survey. 

 
• Class 8 Corrosive Substances were transported primarily in tankers designed to 

hold corrosive materials.  Smaller quantities of corrosive substances were 
transported via semi-truck trailers. 

 
• Class 9 Miscellaneous Goods tended to have more heterogeneous physical 

characteristics than the other hazard classes, and transportation was divided 
among tankers, semi-truck trailers, and utility vehicles.  

 
Hazardous materials transportation by specific types of vehicles was also compared to the 
17 designated hazard commodities as shown in the chart below. 
 

 
 

Data shown in the above chart covering the designated hazard commodities and the types 
of vehicles is summarized as follows: 
 

• Flammable and non-flammable gases are transported in tankers, semi-truck 
trailers and utility vehicles.  Often these materials are transported as canisters on 
non-tanker vehicles.  Inert gases, such as nitrogen, argon, helium, and carbon 
dioxide, etc. are generally transported in cryogenic tankers, and this is reflected in 
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the chart above, which shows a higher percentage of tanker transport of non-
flammable gases relative to flammable gases. 

 
• Propane, gasoline, diesel, aviation fuel, elevated temperature liquid (which is 

usually characterized by hot asphalt), miscellaneous acids, and miscellaneous 
bases are transported primarily in tankers.  Acids and bases are corrosive 
materials and are generally transported in smaller diameter corrosive liquid tankers 
with stabilizing steel rings.  Propane is transported in high-pressure tankers and 
fuels are transported non-pressure tankers.  Diesel fuel is also commonly 
transported in tanks on utility vehicles and construction vehicles, where it is used 
to fuel heavy equipment at various jobsites. 

 
• The single observed shipment of flammable solids was observed being transported 

in a semi-truck trailer.   
 

• Oxidizers and oxygen are generally transported in semi-truck trailers and local 
delivery vehicles, although larger quantities are transported in tankers, generally 
cryogenic tankers. 

 
• Miscellaneous corrosive materials are generally transported in semi-truck trailers 

and in a lower numbers of tankers.  Some of the corrosive placards were noted on 
automobile parts trucks, and are likely transporting batteries. Some of the corrosive 
materials may be solids, rather than liquids and transport in vehicles other than 
tankers would be appropriate.   

 
• Hazardous waste/materials and pesticides were transported primarily in semi-truck 

trailers, with some transport in local delivery vehicles, and tankers.   
 

• The single vehicle observed to be placarded with explosives was transported in a 
local delivery vehicle.  

 
• Materials placarded as dangerous goods were transported in semi-truck trailers 

and local delivery vehicles. 
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3.0 Railroad Hazardous Materials Transportation  
 
Railroad transportation within the City of Merced occurs along two major rail lines.  The Union 
Pacific Railroad line runs adjacent to and parallel to Highway 99.  The Burlington Northern and 
Santa Fe Railroad runs adjacent to and parallel to Highway 140 and Santa Fe Drive.    

Information concerning the transportation of hazardous materials via rail is generally not available 
to the public.  Its availability is restricted to first responders and other regulatory agencies that 
have a right to know.  Detailed information concerning rail transport of hazardous materials is 
contained in Appendix F, which is restricted to individuals authorized to view the data. 

General transportation of hazardous materials by rail in the United States and Canada is 
presented in the following document: 

Association of American Railroads, Bureau of Explosives, August 2014, Annual Report of 
Non-Accident Releases of Hazardous Materials Transported by Rail. Available on line at 
https://www.aar.org/Documents/NAR/2013%20Annual%20Leak%20Report%20FINAL%
208-17-2014.pdf.   

This document contains valuable data of a general nature concerning rail transport of hazardous 
materials throughout the United States and Canada for 2013.  Exhibit 34 of this document lists 
the top 25 Aggregated Hazardous Commodities by loaded originations in the U.S. and Canada in 
2013 with their respect to their average Non-Accident Release Risk Index (NARRI) per Tank Car 
Non- Accident Release (NAR) Incident, and that list is shown below: 

https://www.aar.org/Documents/NAR/2013%20Annual%20Leak%20Report%20FINAL%208-17-2014.pdf
https://www.aar.org/Documents/NAR/2013%20Annual%20Leak%20Report%20FINAL%208-17-2014.pdf
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NAR in California for 2013 included:  tank car (96), intermodal (18), and other (4) for a total of 96 
releases incidents.   

Exhibit 4 of this report shows the Tank Car NAR by Hazard Class, and this is shown below: 
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The report lists the following information with respect to hazard class: 

• Division 2.1:  Flammable Gases 
• Division 2.2:  Non-Flammable Gases 
• Division 2.3:  Poison Gases 
• Class 3:  Flammable Liquid (would also include Combustible Liquid) 
• Class 8:  Corrosive Material 
• Class 9:  Miscellaneous 
• Other:  Includes other Hazard Classes 
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Railroad transportation within the City of Merced occurs along two major rail lines.  The Union 
Pacific Railroad line runs adjacent to and parallel to Highway 99.  The Burlington Northern and 
Santa Fe Railroad runs adjacent to and parallel to Highway 140 and Santa Fe Drive.  The highway 
surveys at Santa Fe Drive and Beachwood Drive (Section 2.3.2) and Highway 140 and Arboleda 
Drive were completed adjacent to the Burlington Northern and Santa Fe Railroad tracks.  Some 
observational information related to rail transport during the highway placard surveys is 
summarized below: 

• Trains consisted of mixture of cars, including tank cars, box cars, container cars, and 
flatbed cars. 

• All of the observed hazardous materials placards on the trains were on the tank cars. 
• The hazardous materials placards observed on the tanker cars during the highway placard 

survey were as follows: 
o Propane (1075) 
o Flammable Liquid, poisonous (1992) 
o Non-Flammable Gases 
o Dangerous 
o Sulfuric Acid (1830) 
o Petroleum Crude Oil (1267) 
o Nitric Acid (2031) 

Photographs of some of the placarded train cars are shown below. 
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5.0 Agricultural Chemical Use Patterns 
Sources of information for agricultural usage within Merced County were obtained from the State 
of California Department of Pesticide Regulation Pesticide Information Portal (CalPIP) 
(http://calpip.cdpr.ca.gov/main.cfm).   According to the Summary of Pesticide Use Report Data 
2016 (CalPIP), Merced County ranks 6th for pesticide usage within California.  In 2016, 
10,119,227 pounds of pesticides were used in the County. 
 
Based on the information contained in the 2016 Pesticide Use Report the major usage of 
pesticide chemicals within Merced County is primarily agricultural (91%).  Non-agricultural usage 
made up 9% of the total pesticide usage within the County. 
 

 
 

 
Non-agricultural usage of chemicals includes the following areas: 
 

• Fumigation 
• Right-of-Way/Non-agricultural 
• Landscape/Greenhouse 
• Public Health/Regulatory Pest Control 
• Water Areas 

 

http://calpip.cdpr.ca.gov/main.cfm
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The use and transportation of agricultural chemicals varies by location.  In general, agricultural 
chemical transportation is from the vendor to the user, and this is usually completed by shipping 
small quantities of chemicals throughout the area, as necessary.  Based on the highway placard 
survey, these materials appear to be transported in semi-truck trailers, local delivery vehicles, 
and tankers. 
  



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

101 
 

6.0 Pipeline Data 
 
Information concerning underground pipelines in the City of Merced was obtained from the 
website of the National Pipeline Mapping System (NPMS) at https://www.npms.phmsa.dot.gov/.   
A map showing the pipeline locations for the City of Merced and surrounding area is shown 
below. 
 

. 
 
A detailed map showing the locations of the pipelines in the City of Merced is shown below.  
Numbers on the map refer to the individual pipelines, and this information is contained in 
Appendix G. 
 

https://www.npms.phmsa.dot.gov/
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Kinder Morgan’s Santa Fe Pipeline Partners (SFPP) operates a liquid non-Highly Volatile Liquid 
(non-HVL) liquid pipeline that runs parallel to Highway 99.  The remainder of the pipelines 
running through the city of Merced are natural gas pipelines operated by Pacific Gas & Electric 
Company.  The main gas line parallels Highway 99. 
  

1
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1.  SFPP, 1.  LP Non-HVL Product Pipeline LS-90/50/60; CONCOR

HAZARDOUS LIQUID PIPELINES GAS TRANSMISSION PIPELINES
2.  Pacific Gas & Electric Co. Natural Gas Pipeline 118G_0
3.  Pacific Gas & Electric Co. Natural Gas Pipeline 118A_266059
4.  Pacific Gas & Electric Co. Natural Gas Pipeline 7206-01_0
5.  Pacific Gas & Electric Co. Natural Gas Pipeline 7205-01_0
6.  Pacific Gas & Electric Co. Natural Gas Pipeline GCUST5943_0
7.  Pacific Gas & Electric Co. Natural Gas Pipeline DREG4446_0
8.  Pacific Gas & Electric Co. Natural Gas Pipeline DREG4388_0

8
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7.0 Planning Needs Assessment 
The results of this Flow Study can be used to determine the hazardous materials transportation 
patterns through and adjacent to the city of Merced.  As a first responder, the MFD can utilize the 
data from the Flow Study as a guide to anticipate potential chemicals involved in a spill in the 
specific areas of the city of Merced. Based on the results of this Flow Study a planning needs 
assessment to respond to a transportation-related hazardous materials incident has been 
developed.  The planning needs assessment outlined below will be further defined during the 
completion of the Community Risk Assessment for Hazardous Materials which is currently being 
prepared for the MFD. 

The planning needs assessment outlined below covers the flow of hazardous materials along the 
highways and roadways of the city of Merced.  Due to the confidentiality of railroad data, the 
planning needs related to railroad transport of hazardous materials are not covered below; 
however, similar planning needs may apply to both the railroads and highways. 

Hazardous Materials of Concern 

Hazardous materials/chemicals of concern fall into two general categories:  chemicals requiring 
isolation and protective action distances in the event of spill per the Emergency Response 
Guidebook (as shown in Appendix E); and chemicals that are commonly transported through the 
city, either on the secondary highways and roadways or along Highway 99.   

In the first category listed above, anhydrous ammonia (UN ID #1005) was observed travelling 
northbound along Highway 99 through the City of Merced in a tanker, and chlorine gas (UN ID 
#1017) was observed travelling southbound along Highway 99 through the City of Merced in a 
semi-truck trailer.  Conversations with the MFD indicated anhydrous ammonia is a common 
hazardous material transported through the survey area.  In the second category listed above, 
the results of the Flow Study indicated that the most common hazardous chemicals transported 
through the City of Merced were fuels transported in non-pressure tankers, as well as various 
corrosive compounds transported in corrosive liquid tankers.  

Based on this information, a major planning need would be to focus on the transportation of 
anhydrous ammonia as well as fuels and corrosive liquids, and the potential for a hazardous spill 
of any of these materials. 

High Risk Locations 

Several high-risk locations or risk control points are covered below which will allow the MFD to 
focus on rapid first response to a hazardous materials incident in these areas.  High-risk areas 
are determined on the basis of various demographic factors that include, but are not limited to 
the following: 

• Heavily travelled routes by commercial vehicles 
• Industrial areas with high commercial traffic 
• Residential areas near roadways where hazardous cargo is being transported 
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• Locations of vulnerable populations (e.g. homeless areas, other residents near the source 
of the incident) 

• If the data are available, locations within the city that have had previous accidents or 
incidents by commercial vehicles, regardless of whether the incidents have involved 
hazardous materials. 

• Utilization of modeling programs, such as ALOHA/CAMEO/MARPLOT to determine the 
areas of highest risk and subsequent vulnerable populations resulting from a potential 
spill. 

Based on the results of the Flow Study, the following areas could be considered as high-risk 
areas: 

• All areas adjacent to Highway 99 within the city boundaries, especially those areas with 
nearby residents or vulnerable populations.  This area could be subject to a spill by any 
of the commodities outlined in this Flow study, and could be the site of an anhydrous 
ammonia spill that would result in evacuation of affected populations. 

• Highway 59 industrial corridor south of the city.  This area has potential for both fuel and 
corrosive liquid spills.  Although this would not be an area necessarily requiring 
evacuation, based on the chemicals travelling through this area, there is a higher risk of 
an incident in this area. 

• Other specific areas within the city deemed high-risk of a hazardous materials incident by 
the MFD.  

Mutual Aid 

MFD maintains an informal mutual aid agreement with the Merced County Fire Department 
(MCFD).  In the event of a large hazardous materials incident, additional personnel may be drawn 
from Merced and Madera Counties.  Response to a hazardous materials incident will be in 
accordance with the 2018 Merced County Area Plan Update.  The MFD has outlined their goals 
and requirements/needs for response to a hazardous materials incident in the following 
paragraphs. 

In the short term, the MFD should acquire a Hazardous Materials Specialist and maintain a 
sufficient number of response personnel to account for 4 personnel on each shift. This is the 
minimum number, along with 2 members from the MCFD Station 62 that will respond to an 
incident as the Hazardous Materials Response Unit (HM62).   HM62 will be prepared to make the 
most basic of entries into a hazardous materials environment. This minimum of 6 personnel, 
properly trained and equipped, will be supported by regular staffing in the MFD to fill additional 
roles required such as; Incident Commander, Decon, Site Access Control, as well as Fire, EMS, 
and Law Enforcement functions. Merced County Environmental Health is also requested to 
oversee the identification and mitigation of hazardous materials spills. Environmental Health 
officials are also instrumental in completing the many required notifications mandated by state 
and federal regulation and in accordance with the 2018 Merced County Area Plan Update. 
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In the event that a hazardous materials incident requires entry to identify, plug/patch or otherwise 
stop the release of a hazardous substance, the 4 specialist trained members of the MFD that are 
on shift will be assembled. HM62 will be requested and arrive with the daily staffing of 2 specialist 
trained members. These 6 personnel will make up the minimum needed to fill required positions 
in the HazMat Group. A small spill or leak will require 6 personnel and a large spill or leak will 
require 10 or more personnel. 

Although the MCFD attempts to maintain approximately 5 specialist trained personnel on duty 
any given day, that number is often not achieved. On most days, administrative staff is available 
to respond and many of those personnel have the required training; however, as noted above and 
as experience tells, it can take significant time to draw personnel from as far as Santa Nella and 
various fire stations in Madera County in order to have sufficient personnel to accomplish an entry. 
Acquiring MFD’s own specialist trained personnel will affect the time elapsed on scene waiting to 
make entry. This higher level of service that the MFD can provide will also be a first step in 
eventually having the capability to handle most hazardous materials emergencies within the city 
using MFD personnel. 

In the short term, MFD will continue to use a mutual-aid response model. This will ensure that the 
MFD will have 12 personnel; 4 per shift that supplement a joint HazMat team made up of members 
of the MFD and the MCFD. Equipment is owned and maintained by the MCFD. 

Once the MFD has reached 12 personnel, it will train personnel to the Specialist level at 2 per 
year. These 2 additional personnel per year will maintain for losses due to attrition. The 2 
additional personnel will also slowly grow the total number of HazMat team members. When the 
MFD has reached at least 18 members, 6 per shift, then MFD should seek additional recourses 
to acquire the equipment needed to handle hazardous material incidents. At that point the MFD 
would only need to rely on assistance from MCFD for major incidents. 

Response Equipment 

Any response to a hazardous materials incident will require that first responders are properly 
equipped to handle the incident.  Currently the MFD relies upon mutual aid from the MCFD, as 
the MCFD has a Type 1 emergency response team and Hazmat 62 Equipment Inventory.  This 
inventory is listed in the 2018 Merced County Area Plan Update.  Any deficiencies in the 
equipment inventory with respect to first response to a hazardous materials incident should be 
identified and updated. 
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Training 

Training for hazardous materials incidents is an essential part of first response.  As noted above 
in the section on Mutual Aid training of specific hazardous response personnel should be kept 
current.  Details on training are described in the 2018 Merced County Area Plan Update. 

Based on the chemicals of concern and the areas of high risk for a hazardous materials spill, two 
types of exercises should be undertaken by response personnel.  An initial table top exercise 
utilizing a realistic and local scenario should be undertaken to ensure that all responders are 
prepared for an actual incident.  It is recommended that the anhydrous ammonia be used as the 
chemical of concern to allow for a realistic scenario.   

Following completion of the table top exercise and using the results of the exercise, a field training 
exercise should be undertaken at one of the high-risk areas, as determined by the MFD.   Both 
training exercises should be open to all potential first responders both within and outside of the 
MFD.  

Planning Needs Summary   

The following points summarize the planning needs with respect to a potential hazardous 
materials spill within the City of Merced: 

• Utilize the results of the Flow Study to determine the chemicals of concern and the 
potential high-risk areas. 

• Utilize accident/incident statistics, if available, to define help define high-risk areas. 
• Utilize computer modeling to determine the areas of vulnerable populations. 
• Ensure that mutual aid agreements are in place to allow for additional outside assistance 

for the first response, if required. 
• Work to assemble a HazMat response team to meet the needs of the MFD to respond to 

a hazardous materials incident. 
• Ensure that MFD has access to proper equipment to allow first responders to adequately 

respond to an incident. 
• Ensure that all responders are properly trained to respond to a hazardous materials 

incident, and that all response protocols are known. 
• Initially hold a table-top training exercise to allow first responders to become familiar with 

the response protocols. 
• Following the table-top exercise, perform an in-the-field training exercise under realistic 

scenarios based on the data in the Flow Study. 

Using the information from this Flow Study, a Community Risk Assessment for Hazardous 
Materials will be prepared for the City of Merced MFD.  Many of the points discussed above will 
be dependent upon or expanded based on the results of the Community Risk Assessment. 

  



Hazardous Materials Commodities Flow Study 
City of Merced Fire Department   
June 2018  
TAIT Environmental Services, Inc. 
 

107 
 

8.0 Summary Statement 
The information outlined in Sections 2.0 through 7.0 of this report will be made available to 
emergency responders to increase awareness, mitigation, and response to hazardous materials 
emergencies.  This study can also be used by local planning officials to demonstrate the risk 
mitigation potential and commodities involved in specific areas of the city of Merced.  This study 
will allow for the understanding of flow patterns of hazardous materials through city, to analyze 
traffic patterns, better match planning programs to existing needs within communities, and reduce 
the potential for releasing incidents to occur. 

The Planning Needs Assessment addresses the following areas for the MFD: 

• Capabilities, deficiencies, and requirements of the MFD with respect to equipment 
and training of emergency response personnel. 

• Areas of the city that are more vulnerable to potential transportation-related 
hazardous materials incidents. 

• Mutual aid agreements with other agencies that can assist the MFD in the event of a 
hazardous materials incident. 

Elements of the Planning Needs assessment will be further defined in the Community Risk 
Assessment for Hazardous Materials which is currently being prepared for the MFD. 
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Highway Placard Survey Data Compilation Table 

  



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

West Dickenson Ferry Road at South Thornton 
Road 

0
75
75

Santa Fe Drive at Beachwood Drive
2.1 1075 Propane 1
2.2 2187 Carbon Dioxide 1

2
131
133

Highway 140 at Franklin Road
3 1203 Gasoline 2
3 1993 Diesel Fuel 3
8 N/A Corrosive 2

N/A N/A Dangerous 1
8

91
99

Highway 140 at North Arboleda Drive
2.1 1075 Propane 1
3 1203 Gasoline 4
3 1993 Diesel Fuel 1

6
107
113

Highway 59 at Rahilly Road
2.1 N/A Flammable Gas 1
2.2 N/A Non Flammable Gas 2
2.1 1075 Propane 6
2.2 1080 Sulfur Hexafluoride 1
2.2 1977 Nitrogen, refrigerated liquid 4
3 1203 Gasoline 3
3 1993 Diesel Fuel 2
8 N/A Corrosive 1
8 1791 Hypochlorite Solution 1
8 1824 Sodium Hydroxide Solution 1
8 1830 Sulfuric Acid with more than 51% acid 1
8 3264 Corrosive Solid, acidic, inorganic, n.o.s. 1

24
419
443

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded

Subtotal Placarded Trucks

TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded

Subtotal Trucks Not Placarded
TOTAL TRUCKS

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

TOTAL TRUCKS



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Highway 59 at West Bellevue Road
3 1203 Gasoline 3
3 1993 Diesel Fuel 2

5
290
295

West Bellevue Road at G Street
2.1 N/A Flammable Gas 2
2.2 N/A Non Flammable Gas 2
2.1 1075 Propane 1
6.1 2903 Pesticide, liquid, toxic, flammable, n.o.s. 1

6
72
78

Highway 99 at East Mission Avenue - 
Southbound Ramps

3 N/A Flammable Liquid n.o.s. 1
3 1203 Gasoline 1
3 1993 Diesel Fuel 1

6.1 2903 Pesticide, liquid, toxic, flammable, n.o.s. 1
8 N/A Corrosive 3
8 2680 Lithium Hydroxide 1
8 3266 Corrosive Liquid, basic, inorganic, n.o.s. 1

N/A N/A Dangerous 1
10

248
258

Highway 99 at East Mission Avenue - 
Northbound Ramps

3 N/A Flammable Liquid n.o.s. 1
N/A N/A Dangerous 1

2
63
65

Highway 99 at Franklin Road - Ramps
2.1 1075 Propane 1
3 1203 Gasoline 1
8 N/A Corrosive 1

3
80
83

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Highway 99 Southbound at the Atwater 
Merced Expressway

2.1 N/A Flammable Gas 1
2.2 N/A Non Flammable Gas 2
2.1 N/A Oxygen 1
2.2 1046 Helium 1
2.1 1075 Propane 6
2.2 1951 Argon, refrigerated liquid 2
2.2 1977 Nitrogen, refrigerated liquid 1
3 1170 Ethanol, Ethyl Alcohol 2
3 1203 Gasoline 7
3 1987 Alcohols n.o.s. 1
3 1993 Diesel Fuel 2
3 2313 Picolines 1

5.1 2014 Hydrogen Peroxide 1
8 N/A Corrosive 2
8 1791 Hypochlorite Solution 1
8 1824 Sodium Hydroxide Solution 3
8 1830 Sulfuric Acid with more than 51% acid 4
8 1903 Disinfectant, Corrosive, Liquid, n.o.s. 1
8 2031 Nitric Acid 1
8 3266 Corrosive Liquid, basic, inorganic, n.o.s. 3

9 3077 Environmentally Hazardous Substances, solid, n.o.s. 1
9 3082 Hazardous Waste Liquid, n.o.s. 1

9 3257
Elevated Temperature Liquid, n.o.s., at or above 100C, 

and below its flash point 1
46

2159
2205TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Highway 99 Northbound at Franklin Road
2.1 N/A Flammable Gas 4
2.2 N/A Non Flammable Gas 5
2.3 N/A Inhalation Hazard 3
2.2 1005 Ammonia, anhydrous 1
2.1 1049 Hydrogen, compressed 1
2.1 1075 Propane 3
2.2 1951 Argon, refrigerated liquid 1
2.2 1977 Nitrogen, refrigerated liquid 2
2.2 2187 Carbon Dioxide, refrigerated liquid 3
3 N/A Flammable Liquid n.o.s. 3
3 1170 Ethanol, Ethyl Alcohol 4
3 1203 Gasoline 9
3 1914 Butyl Propionates 1
3 1264 Paraldehyde 1
3 1268 Petroleum Distillates, n.o.s 1
3 1863 Aviation Fuel 2
3 1921 Propyleneimine, stabilized 1
3 1987 Alcohols n.o.s. 1
3 1993 Diesel Fuel 1

3 1993 Compound, Tree Or Weed Killing Liquid (flammable) 1
4 N/A Dangerous When Wet 1

5.1 2014 Hydrogen Peroxide 1
5.1 N/A Oxidizer 1
8 N/A Corrosive 1
8 1789 Hydrochloric Acid 1
8 1791 Hypochlorite Solution 3
8 1824 Sodium Hydroxide Solution 2
8 1830 Sulfuric Acid with more than 51% acid 4

8 2796 Sulfuric Acid with less than 51% acid, Battery Fluid 1
8 3262 Corrosive Solid, basic, inorganic, n.o.s. 1
8 3266 Corrosive Liquid, basic, inorganic, n.o.s. 3

N/A N/A Dangerous 1
68

1772
1840

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Highway 99 Southbound at East Mission 
Avenue

1.5 N/A Blasting Agents 1
2.1 N/A Flammable Gas 1
2.2 N/A Non Flammable Gas 1
2.3 N/A Inhalation Hazard 2
2.3 1017 Chlorine 1
2.2 1072 Oxygen, compressed 1
2.1 1073 Oxygen, refrigeragted liquid 1
2.1 1075 Propane 4
2.2 1977 Liquid Nitrogen 2
2.2 2187 Carbon Dioxide 1
3 1170 Ethanol, Ethyl Alcohol 1
3 1203 Gasoline 6
3 1268 Petroleum Distillates, n.o.s 1
3 1863 Aviation Fuel 4
3 1993 Diesel Fuel 1

5.1 1486 Potassium Nitrate 1
5.1 2014 Hydrogen Peroxide 1
8 N/A Corrosive 4
8 1791 Hypochlorite Solution 1
8 1824 Sodium Hydroxide Solution 2
8 1830 Sulfuric Acid with more than 51% acid 2

8 2672
Ammonium Hydroxide with more than 10% and not 

more than 35% ammonia 1
8 3264 Corrosive Solid, acidic, inorganic, n.o.s. 1
8 3266 Corrosive Liquid, basic, inorganic, n.o.s. 1

9 3077 Environmentally Hazardous Substances, solid, n.o.s. 2

9 3257
Elevated temperature liquid, n.o.s., at or above 100C, 

and below its flash point 2
9 3268 Airbag/Seatbelt Devices 1

N/A N/A Dangerous 1
48

2287
2335

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
TOTAL TRUCKS



Survey Location
Placard 

Class Placard No. Common Name
No. of 
Trucks

APPENDIX A:  HIGHWAY PLACARD SURVEY DATA COMPILATION TABLE - CITY OF MERCED

April 9-12, 2018

Highway 99 Northbound at East Mission 
Avenue

2.1 N/A Flammable Gas 1
2.2 N/A Oxygen 2
2.1 1012 Butylene 1
2.2 1013 Carbon Dioxide, compressed 1
2.1 1077 Propylene 1

2.2 1973
Chloropentafluoroethane/Chlorodifluromethane, 

mixture 1
2.2 1977 Nitrogen, refrigerated liquid 4
3 N/A Flammable Liquid n.o.s. 3
3 1170 Ethanol, Ethyl Alcohol 3
3 1203 Gasoline 9
3 1267 Petroleum Crude Oil 1
3 1268 Petroleum Distillates, n.o.s 1
3 2234 Chlorobenzotrifluorides 1

5.1 N/A Oxidizer 1
5.2 N/A Peroxides 1
8 N/A Corrosive 2
8 1791 Hypochlorite Solution 2
8 2051 2-diethylaminoethanol 1
8 2672 Ammonium Hydroxide 1
8 3263 Corrosive Solid, basic, organic, n.o.s. 1

N/A N/A Dangerous 6
44

1645
1689

All Sites 272
9439
9711

TOTAL TRUCKS

Total Placarded Trucks
Total Trucks Not Placarded
TOTAL TRUCKS

Subtotal Placarded Trucks
Subtotal Trucks Not Placarded
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Alphabetical Commodity Listing 

  



Placard Class Placard No. Common Name
8 2051 2-diethylaminoethanol
9 3268 Airbag/Seatbelt Devices
3 1987 Alcohols n.o.s.

2.2 1005 Ammonia, anhydrous
8 2672 Ammonium Hydroxide
8 2672 Ammonium Hydroxide with more than 10% and not more than 35% ammonia

2.2 1951 Argon, refrigerated liquid
3 1863 Aviation Fuel

1.5 N/A Blasting Agents
3 1914 Butyl Propionates

2.1 1012 Butylene
2.2 2187 Carbon Dioxide
2.2 1013 Carbon Dioxide, compressed
2.2 2187 Carbon Dioxide, refrigerated liquid
2.3 1017 Chlorine
3 2234 Chlorobenzotrifluorides

2.2 1973 Chloropentafluoroethane/Chlorodifluromethane, mixture
3 1993 Compound, Tree Or Weed Killing Liquid (flammable)
8 N/A Corrosive
8 3266 Corrosive Liquid, basic, inorganic, n.o.s.
8 3264 Corrosive Solid, acidic, inorganic, n.o.s.

N/A N/A Dangerous
4 N/A Dangerous When Wet
3 1993 Diesel Fuel
8 1903 Disinfectant, Corrosive, Liquid, n.o.s.
9 3257 Elevated Temperature Liquid, n.o.s., at or above 100C, and below its flash point
9 3077 Environmentally Hazardous Substances, solid, n.o.s.
3 1170 Ethanol, Ethyl Alcohol

2.1 N/A Flammable Gas
3 N/A Flammable Liquid n.o.s.
3 1203 Gasoline
9 3082 Hazardous Waste Liquid, n.o.s.

2.2 1046 Helium
8 1789 Hydrochloric Acid

5.1 2014 Hydrogen Peroxide
2.1 1049 Hydrogen, compressed
8 1791 Hypochlorite Solution

2.3 N/A Inhalation Hazard
2.2 1977 Liquid Nitrogen
8 2680 Lithium Hydroxide
8 2031 Nitric Acid

2.2 1977 Nitrogen, refrigerated liquid
2.2 N/A Non Flammable Gas
5.1 N/A Oxidizer
2.2 N/A Oxygen
2.2 1072 Oxygen, compressed
2.1 1073 Oxygen, refrigeragted liquid
3 1264 Paraldehyde

5.2 N/A Peroxides
6.1 2903 Pesticide, liquid, toxic, flammable, n.o.s.
3 1267 Petroleum Crude Oil
3 1268 Petroleum Distillates, n.o.s
3 2313 Picolines

5.1 1486 Potassium Nitrate
2.1 1075 Propane
2.1 1077 Propylene
3 1921 Propyleneimine, stabilized
8 1824 Sodium Hydroxide Solution

2.2 1080 Sulfur Hexafluoride
8 2796 Sulfuric Acid with less than 51% acid, Battery Fluid
8 1830 Sulfuric Acid with more than 51% acid

APPENDIX B:  ALPHABETICAL COMMODITY LISTING- CITY OF MERCED
APRIL 2018



 

 

 

 

 

 

 

 

 

 

APPENDIX C 

Total Truck Classification Data 

  



OTHER
CONSTRUCTION 

VEHICLES
UTILITY 

VEHICLES

LOCAL 
DELIVERY 
VEHICLES

DRY BULK 
CARGO

SEMI- 
TRUCK 

TRAILER TANKERS TOTALS
SECONDARY ROADWAYS
West Dickenson Ferry Road at South Thornton Road 7 5 32 6 0 22 3 75
Santa Fe Drive at Beachwood Drive 11 22 0 28 34 36 2 133
Highway 140 at Franklin Road 16 13 10 18 0 34 8 99
Highway 140 at North Arboleda Drive 4 17 11 26 9 27 19 113
Highway 59 at Rahilly Road 2 3 17 71 7 296 47 443
Highway 59 at West Bellevue Road 83 42 68 22 39 30 11 295
West Bellevue Road at G Street 8 18 29 14 1 6 2 78
Highway 99 at East Mission Avenue - Southbound Ramps 6 14 21 27 2 164 24 258
Highway 99 at East Mission Avenue - Northbound Ramps 2 0 5 5 0 50 3 65
Highway 99 at Franklin Road - Ramps 2 10 25 12 0 31 3 83

Subtotals 141 144 218 229 92 696 122 1642

CALIFORNIA STATE HIGHWAY 99
Highway 99 Southbound at the Atwater-Merced Expressway 0 17 42 155 45 1737 209 2205
Highway 99 Northbound at Franklin Road 5 26 116 149 30 1352 162 1840
Highway 99 Southbound at East Mission Avenue 2 24 103 127 37 1854 188 2335
Highway 99 Northbound at East Mission Avenue 21 37 9 95 25 1312 190 1689

Subtotals 28 104 270 526 137 6255 749 8069

TOTALS 169 248 488 755 229 6951 871 9711

APPENDIX C:  TOTAL TRUCK CLASSIFICATION DATA - CITY OF MERCED



 

 

 

 

 

 

 

 

 

 

APPENDIX D 

Hazmat Truck Classification Data 

  



OTHER
CONSTRUCTION 

VEHICLES
UTILITY 

VEHICLES

LOCAL 
DELIVERY 
VEHICLES

DRY BULK 
CARGO

SEMI- 
TRUCK 

TRAILER TANKERS TOTALS
SECONDARY ROADWAYS
West Dickenson Ferry Road at South Thornton Road 0 0 0 0 0 0 0 0
Santa Fe Drive at Beachwood Drive 0 0 0 0 0 0 2 2
Highway 140 at Franklin Road 4 0 0 0 0 2 2 8
Highway 140 at North Arboleda Drive 0 0 0 0 0 0 6 6
Highway 59 at Rahilly Road 2 0 0 0 0 3 19 24
Highway 59 at West Bellevue Road 0 0 0 0 0 0 5 5
West Bellevue Road at G Street 0 0 5 0 0 0 1 6
Highway 99 at East Mission Avenue - Southbound Ramps 1 0 0 0 0 5 4 10
Highway 99 at East Mission Avenue - Northbound Ramps 0 0 0 0 0 2 0 2
Highway 99 at Franklin Road - Ramps 0 0 0 0 0 1 2 3

Subtotals 7 0 5 0 0 13 41 66

CALIFORNIA STATE HIGHWAY 99
Highway 99 Southbound at the Atwater-Merced Expressway 0 0 0 1 0 11 34 46
Highway 99 Northbound at Franklin Road 0 0 2 1 0 18 47 68
Highway 99 Southbound at East Mission Avenue 0 0 6 2 0 12 28 48
Highway 99 Northbound at East Mission Avenue 0 0 0 2 0 13 29 44

Subtotals 0 0 8 6 0 54 138 206

TOTALS 7 0 13 6 0 67 179 272

APPENDIX D:  HAZMAT TRUCK CLASSIFICATION DATA - CITY OF MERCED



 

 

 

 

 

 

 

 

 

 

APPENDIX E 

Initial Isolation and Protective Action Distances 

  



APPENDIX E:  INITIAL ISOLATION AND PROTECTIVE ACTION DISTANCES 

 
 

 



 

 

 

 

 

 

 

 

 

 

APPENDIX F 

Restricted Railroad Data 
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APPENDIX G 

Pipeline Data 



1.  SFPP, LP Non-HVL Product Pipeline LS-90/50/60; CONCOR 

 
 



2.  Pacific Gas & Electric Co. Natural Gas Pipeline 118G_0 

 



3.  Pacific Gas & Electric Co. Natural Gas Pipeline 118A_266059 

 



4.  Pacific Gas & Electric Co. Natural Gas Pipeline 7206-01_0 

 



5.  Pacific Gas & Electric Co. Natural Gas Pipeline 7205-01_0 

 



6.  Pacific Gas & Electric Co. Natural Gas Pipeline GCUST5943_0 

 



7.  Pacific Gas & Electric Co. Natural Gas Pipeline DREG4446_0 

 



8.  Pacific Gas & Electric Co. Natural Gas Pipeline DREG4388_0 

 



APPENDIX H 

Assessment Needs Matrix and Data



Parameters Anhydrous Ammonia (1005) Chlorine (1017) Fuels (Class 3) Corrosive Materials (Class 8)

Isolation Required Yes (See Appendix E) Yes (See Appendix E) No No

ERG Emergency Response Section
Orange Section Page Numbers

(See Appendix H)

Protective Clothing SCBA SCBA SCBA SCBA
Chemical Protective Chemical Protective Chemical and Fire Protective Chemical Protective

Fully Encapsulating Suit Fully Encapsulating Suit Fully Encapsulating Suit

Level of Protection Level A Level A Level A, B, C Level A, B, C

Equipment Required Liquid Containment Materials Testing Equipment Liquid Containment Materials Liquid Containment Materials
Water Source Sampling Equipment Water Source Water Source (Chemical Dependent)

Testing Equipment FIRESCOPE Non-Combustible Absorbents Non-Combustible Absorbents
Sampling Equipment Testing Equipment Testing Equipment

FIRESCOPE Sampling Equipment Sampling Equipment
FIRESCOPE FIRESCOPE

Hazmat Team Level Type 2 Type 2 Type 2 or Type 3 Type 2 or Type 3
5 Team Members 5 Team Members 3 Team Members (Type 3) 3 Team Members (Type 3)

5 Team Members (Type 2) 5 Team Members (Type 2)

Personnel Required HAZMAT Specialists HAZMAT Specialists HAZMAT Technicians (Type 3) HAZMAT Technicians (Type 3)
HAZMAT Specialist 5 HAZMAT Specialist 5 HAZMAT Specialists (Type 2) HAZMAT Specialists (Type 2)

Ref: CCR Title 19, Section 2520 Ref: CCR Title 19, Section 2520 HAZMAT Specialist 5 HAZMAT Specialist 5
Ref: CCR Title 19, Section 2520 Ref: CCR Title 19, Section 2520

APPENDIX E:  ASSESSMENT NEEDS MATRIX - CITY OF MERCED FIRE DEPARTMENT

125 124 128 137, 154
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GUIDE
124

FIRE

•	 Contain
•	
•	 Do
•	 Move
•	 Damaged

•	 Fight
•	 Cool
•	 Do
•	 Withdraw
•	 ALWAYS
•	 For

SPILL OR LEAK
•	 Fully
•	 Do
•	 Keep
•	 Stop
•	 Use

•	 Do
•	 If
•	 Prevent
•	 Isolate
•	 Ventilate

FIRST AID
•	 Ensure

•	 Move
•	 Call
•	 Give
•	

•	 Administer
•	 Clothing
•	 Remove
•	 In

•	 Keep
•	 Keep
•	 Effects

POTENTIAL HAZARDS
HEALTH
•	 TOXIC; may be fatal if inhaled or absorbed through skin.
•	 Fire	will	produce	irritating,	corrosive	and/or	toxic	gases.
•	 Contact	with	gas	or	liquefied	gas	may	cause	burns,	severe	injury	and/or	frostbite.
•	 Runoff	from	fire	control	may	cause	pollution.

FIRE OR EXPLOSION
•	 Substance	does	not	burn	but	will	support	combustion.
•	 Vapors	from	liquefied	gas	are	initially	heavier	than	air	and	spread	along	ground.
•	 These	are	strong	oxidizers	and	will	react	vigorously	or	explosively	with	many	materials	including	fuels.
•	 May	ignite	combustibles	(wood,	paper,	oil,	clothing,	etc.).
•	 Some	will	react	violently	with	air,	moist	air	and/or	water.
•	 Cylinders	exposed	to	fire	may	vent	and	release	toxic	and/or	corrosive	gas	through	pressure	relief	devices.
•	 Containers	may	explode	when	heated.
•	 Ruptured	cylinders	may	rocket.

PUBLIC SAFETY
•	 CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

available or no answer, refer to appropriate telephone number listed on the inside back cover.
•	 As	an	immediate	precautionary	measure,	isolate	spill	or	leak	area	for	at	least	100	meters	(330	feet)	in	all	

directions.
•	 Keep	unauthorized	personnel	away.
•	 Stay	upwind,	uphill	and/or	upstream.
•	 Many	gases	are	heavier	than	air	and	will	spread	along	ground	and	collect	in	low	or	confined	areas	

(sewers,	basements,	tanks).
•	 Ventilate	closed	spaces	before	entering.

PROTECTIVE CLOTHING
•	 Wear	positive	pressure	self-contained	breathing	apparatus	(SCBA).
•	 Wear	chemical	protective	clothing	that	is	specifically	recommended	by	the	manufacturer.	It	may	provide	

little	or	no	thermal	protection.
•	 Structural	firefighters'	protective	clothing	provides	limited	protection	in	fire	situations	ONLY;	it	is	not	

effective	in	spill	situations	where	direct	contact	with	the	substance	is	possible.

EVACUATION
Spill
•	 See	Table	1	-	Initial	Isolation	and	Protective	Action	Distances.
Fire
•	 If	tank,	rail	car	or	tank	truck	is	involved	in	a	fire,	ISOLATE	for	800	meters	(1/2	mile)	in	all	directions;	also,	

consider	initial	evacuation	for	800	meters	(1/2	mile)	in	all	directions.

gases - toxiC and/or Corrosive - oxidizing

In	Canada,	an	Emergency	Response	Assistance	Plan	(ERAP)	may	be	required	for	this	product.	
Please	consult	the	shipping	document	and/or	the	ERAP	Program	Section	(page	391).
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EMERGENCY RESPONSE
FIRE
Small Fire 
CAUTION:	These	materials	do	not	burn	but	will	support	combustion.	Some	will	react	violently	with	water.
•	 Contain	fire	and	let	burn.	If	fire	must	be	fought,	water	spray	or	fog	is	recommended.
•	 Water only; no dry chemical, CO2 or Halon®.
•	 Do	not	get	water	inside	containers.
•	 Move	containers	from	fire	area	if	you	can	do	it	without	risk.
•	 Damaged	cylinders	should	be	handled	only	by	specialists.
Fire involving Tanks
•	 Fight	fire	from	maximum	distance	or	use	unmanned	hose	holders	or	monitor	nozzles.
•	 Cool	containers	with	flooding	quantities	of	water	until	well	after	fire	is	out.
•	 Do	not	direct	water	at	source	of	leak	or	safety	devices;	icing	may	occur.
•	 Withdraw	immediately	in	case	of	rising	sound	from	venting	safety	devices	or	discoloration	of	tank.
•	 ALWAYS	stay	away	from	tanks	engulfed	in	fire.
•	 For	massive	fire,	use	unmanned	hose	holders	or	monitor	nozzles;	if	this	is	impossible,	withdraw	from	

area	and	let	fire	burn.

SPILL OR LEAK
•	 Fully	encapsulating,	vapor-protective	clothing	should	be	worn	for	spills	and	leaks	with	no	fire.
•	 Do	not	touch	or	walk	through	spilled	material.
•	 Keep	combustibles	(wood,	paper,	oil,	etc.)	away	from	spilled	material.
•	 Stop	leak	if	you	can	do	it	without	risk.
•	 Use	water	spray	to	reduce	vapors	or	divert	vapor	cloud	drift.	Avoid	allowing	water	runoff	to	contact	spilled	

material.
•	 Do	not	direct	water	at	spill	or	source	of	leak.
•	 If	possible,	turn	leaking	containers	so	that	gas	escapes	rather	than	liquid.
•	 Prevent	entry	into	waterways,	sewers,	basements	or	confined	areas.
•	 Isolate	area	until	gas	has	dispersed.
•	 Ventilate	the	area.

FIRST AID
•	 Ensure	that	medical	personnel	are	aware	of	the	material(s)	involved	and	take	precautions	to	protect	

themselves.
•	 Move	victim	to	fresh	air.
•	 Call	911	or	emergency	medical	service.
•	 Give	artificial	respiration	if	victim	is	not	breathing.
•	 Do not use mouth-to-mouth method if victim ingested or inhaled the substance; give artificial 

respiration with the aid of a pocket mask equipped with a one-way valve or other proper 
respiratory medical device.

•	 Administer	oxygen	if	breathing	is	difficult.
•	 Clothing	frozen	to	the	skin	should	be	thawed	before	being	removed.
•	 Remove	and	isolate	contaminated	clothing	and	shoes.
•	 In	case	of	contact	with	substance,	immediately	flush	skin	or	eyes	with	running	water	for	at	least	

20	minutes.
•	 Keep	victim	calm	and	warm.
•	 Keep	victim	under	observation.
•	 Effects	of	contact	or	inhalation	may	be	delayed.

devices.

CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

all	

gases - toxiC and/or Corrosive - oxidizing
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FIRE

•	 Dry

•	 Water
•	 Move
•	 Do
•	 Damaged

•	 Fight
•	 Cool
•	 Do
•	 Withdraw
•	 ALWAYS

SPILL OR LEAK
•	 Fully
•	 Do
•	 Stop
•	 If
•	 Prevent
•	 Do
•	 Use

•	 Isolate

FIRST AID
•	 Ensure

•	 Move
•	 Call
•	 Give
•	

•	 Administer
•	 Remove
•	 In
•	 In

•	

•	 Keep
•	 Keep
•	 Effects

POTENTIAL HAZARDS
HEALTH
•	 TOXIC; may be fatal if inhaled, ingested or absorbed through skin.
•	 Vapors	are	extremely	irritating	and	corrosive.
•	 Contact	with	gas	or	liquefied	gas	may	cause	burns,	severe	injury	and/or	frostbite.
•	 Fire	will	produce	irritating,	corrosive	and/or	toxic	gases.
•	 Runoff	from	fire	control	may	cause	pollution.

FIRE OR EXPLOSION
•	 Some	may	burn	but	none	ignite	readily.
•	 Vapors	from	liquefied	gas	are	initially	heavier	than	air	and	spread	along	ground.
•	 Some	of	these	materials	may	react	violently	with	water.
•	 Cylinders	exposed	to	fire	may	vent	and	release	toxic	and/or	corrosive	gas	through	pressure	relief	devices.
•	 Containers	may	explode	when	heated.
•	 Ruptured	cylinders	may	rocket.
•	 For	UN1005:	Anhydrous	ammonia,	at	high	concentrations	in	confined	spaces,	presents	a	flammability	

risk	if	a	source	of	ignition	is	introduced.
PUBLIC SAFETY

•	 CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, refer to appropriate telephone number listed on the inside back cover.

•	 As	an	immediate	precautionary	measure,	isolate	spill	or	leak	area	for	at	least	100	meters	(330	feet)	in	all	
directions.

•	 Keep	unauthorized	personnel	away.
•	 Stay	upwind,	uphill	and/or	upstream.
•	 Many	gases	are	heavier	than	air	and	will	spread	along	ground	and	collect	in	low	or	confined	areas	

(sewers,	basements,	tanks).
•	 Ventilate	closed	spaces	before	entering.

PROTECTIVE CLOTHING
•	 Wear	positive	pressure	self-contained	breathing	apparatus	(SCBA).
•	 Wear	chemical	protective	clothing	that	is	specifically	recommended	by	the	manufacturer.	It	may	provide	

little	or	no	thermal	protection.
•	 Structural	firefighters'	protective	clothing	provides	limited	protection	in	fire	situations	ONLY;	it	is	not	

effective	in	spill	situations	where	direct	contact	with	the	substance	is	possible.

EVACUATION
Spill
•	 See	Table	1	-	Initial	Isolation	and	Protective	Action	Distances	for	highlighted	materials.	For	non-

highlighted	materials,	increase,	in	the	downwind	direction,	as	necessary,	the	isolation	distance	shown	
under	“PUBLIC	SAFETY”.

Fire
•	 If	tank,	rail	car	or	tank	truck	is	involved	in	a	fire,	ISOLATE	for	1600	meters	(1	mile)	in	all	directions;	also,	

consider	initial	evacuation	for	1600	meters	(1	mile)	in	all	directions.

gases - Corrosive

In	Canada,	an	Emergency	Response	Assistance	Plan	(ERAP)	may	be	required	for	this	product.	
Please	consult	the	shipping	document	and/or	the	ERAP	Program	Section	(page	391).
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EMERGENCY RESPONSE
FIRE
Small Fire
•	 Dry	chemical	or	CO2.
Large Fire
•	 Water	spray,	fog	or	regular	foam.
•	 Move	containers	from	fire	area	if	you	can	do	it	without	risk.
•	 Do	not	get	water	inside	containers.
•	 Damaged	cylinders	should	be	handled	only	by	specialists.
Fire involving Tanks
•	 Fight	fire	from	maximum	distance	or	use	unmanned	hose	holders	or	monitor	nozzles.
•	 Cool	containers	with	flooding	quantities	of	water	until	well	after	fire	is	out.
•	 Do	not	direct	water	at	source	of	leak	or	safety	devices;	icing	may	occur.
•	 Withdraw	immediately	in	case	of	rising	sound	from	venting	safety	devices	or	discoloration	of	tank.
•	 ALWAYS	stay	away	from	tanks	engulfed	in	fire.

SPILL OR LEAK
•	 Fully	encapsulating,	vapor-protective	clothing	should	be	worn	for	spills	and	leaks	with	no	fire.
•	 Do	not	touch	or	walk	through	spilled	material.
•	 Stop	leak	if	you	can	do	it	without	risk.
•	 If	possible,	turn	leaking	containers	so	that	gas	escapes	rather	than	liquid.
•	 Prevent	entry	into	waterways,	sewers,	basements	or	confined	areas.
•	 Do	not	direct	water	at	spill	or	source	of	leak.
•	 Use	water	spray	to	reduce	vapors	or	divert	vapor	cloud	drift.	Avoid	allowing	water	runoff	to	contact	spilled	

material.
•	 Isolate	area	until	gas	has	dispersed.

FIRST AID
•	 Ensure	that	medical	personnel	are	aware	of	the	material(s)	involved	and	take	precautions	to	protect	

themselves.
•	 Move	victim	to	fresh	air.
•	 Call	911	or	emergency	medical	service.
•	 Give	artificial	respiration	if	victim	is	not	breathing.
•	 Do not use mouth-to-mouth method if victim ingested or inhaled the substance; give artificial 

respiration with the aid of a pocket mask equipped with a one-way valve or other proper 
respiratory medical device.

•	 Administer	oxygen	if	breathing	is	difficult.
•	 Remove	and	isolate	contaminated	clothing	and	shoes.
•	 In	case	of	contact	with	liquefied	gas,	thaw	frosted	parts	with	lukewarm	water.
•	 In	case	of	contact	with	substance,	immediately	flush	skin	or	eyes	with	running	water	for	at	least	

20	minutes.
•	 In case of contact with Hydrogen fluoride, anhydrous (UN1052),	flush	with	large	amounts	of	water.	

For	skin	contact,	if	calcium	gluconate	gel	is	available,	rinse	5	minutes,	then	apply	gel.	Otherwise,	
continue	rinsing	until	medical	treatment	is	available.	For	eyes,	flush	with	water	or	a	saline	solution	for	
15	minutes.

•	 Keep	victim	calm	and	warm.
•	 Keep	victim	under	observation.
•	 Effects	of	contact	or	inhalation	may	be	delayed.

devices.

CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

all	

gases - Corrosive
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FIRE
•	

•	 Dry
•	 Move

•	 Flood

•	 Cool
•	 Do
•	 Withdraw
•	 ALWAYS

SPILL OR LEAK
•	 Fully
•	 Do
•	 Stop
•	 Use
•	 Keep

•	 Cover

•	 Use

•	 Prevent

FIRST AID
•	 Ensure

•	 Move
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•	 Give
•	

•	 Administer
•	 Remove
•	 In

•	 For
•	 Removal
•	 Keep
•	 Effects

POTENTIAL HAZARDS
HEALTH
•	 CORROSIVE	and/or	TOXIC;	inhalation,	ingestion	or	contact	(skin,	eyes)	with	vapors,	dusts	or	substance	

may	cause	severe	injury,	burns	or	death.
•	 Fire	will	produce	irritating,	corrosive	and/or	toxic	gases.
•	 Reaction	with	water	may	generate	much	heat	that	will	increase	the	concentration	of	fumes	in	the	air.
•	 Contact	with	molten	substance	may	cause	severe	burns	to	skin	and	eyes.
•	 Runoff	from	fire	control	or	dilution	water	may	cause	pollution.

FIRE OR EXPLOSION
•	 EXCEPT FOR ACETIC ANHYDRIDE (UN1715), THAT IS FLAMMABLE,	some	of	these	materials	may	

burn,	but	none	ignite	readily.
•	 May	ignite	combustibles	(wood,	paper,	oil,	clothing,	etc.).
•	 Substance	will	react	with	water	(some	violently),	releasing	corrosive	and/or	toxic	gases	and	runoff.
•	 Flammable/toxic	gases	may	accumulate	in	confined	areas	(basement,	tanks,	hopper/tank	cars,	etc.).
•	 Contact	with	metals	may	evolve	flammable	hydrogen	gas.
•	 Containers	may	explode	when	heated	or	if	contaminated	with	water.
•	 Substance	may	be	transported	in	a	molten	form.

PUBLIC SAFETY
•	 CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

available or no answer, refer to appropriate telephone number listed on the inside back cover.
•	 As	an	immediate	precautionary	measure,	isolate	spill	or	leak	area	in	all	directions	for	at	least	50	meters	

(150	feet)	for	liquids	and	at	least	25	meters	(75	feet)	for	solids.
•	 Keep	unauthorized	personnel	away.
•	 Stay	upwind,	uphill	and/or	upstream.
•	 Ventilate	enclosed	areas.

PROTECTIVE CLOTHING
•	 Wear	positive	pressure	self-contained	breathing	apparatus	(SCBA).
•	 Wear	chemical	protective	clothing	that	is	specifically	recommended	by	the	manufacturer.	It	may	provide	

little	or	no	thermal	protection.
•	 Structural	firefighters'	protective	clothing	provides	limited	protection	in	fire	situations	ONLY;	it	is	not	

effective	in	spill	situations	where	direct	contact	with	the	substance	is	possible.

EVACUATION
Spill
•	 See	Table	1	-	Initial	Isolation	and	Protective	Action	Distances	for	highlighted	materials.	For	non-

highlighted	materials,	increase,	in	the	downwind	direction,	as	necessary,	the	isolation	distance	shown	
under	“PUBLIC	SAFETY”.

Fire
•	 If	tank,	rail	car	or	tank	truck	is	involved	in	a	fire,	ISOLATE	for	800	meters	(1/2	mile)	in	all	directions;	also,	

consider	initial	evacuation	for	800	meters	(1/2	mile)	in	all	directions.

sUbstanCes - Water-reaCtive - Corrosive

In	Canada,	an	Emergency	Response	Assistance	Plan	(ERAP)	may	be	required	for	this	product.	
Please	consult	the	shipping	document	and/or	the	ERAP	Program	Section	(page	391).
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EMERGENCY RESPONSE
FIRE
•	 When material is not involved in fire, do not use water on material itself.
Small Fire
•	 Dry	chemical	or	CO2.
•	 Move	containers	from	fire	area	if	you	can	do	it	without	risk.
Large Fire
•	 Flood	fire	area	with	large	quantities	of	water,	while	knocking	down	vapors	with	water	fog.	If	insufficient	

water	supply:	knock	down	vapors	only.
Fire involving Tanks or Car/Trailer Loads
•	 Cool	containers	with	flooding	quantities	of	water	until	well	after	fire	is	out.
•	 Do	not	get	water	inside	containers.
•	 Withdraw	immediately	in	case	of	rising	sound	from	venting	safety	devices	or	discoloration	of	tank.
•	 ALWAYS	stay	away	from	tanks	engulfed	in	fire.

SPILL OR LEAK
•	 Fully	encapsulating,	vapor-protective	clothing	should	be	worn	for	spills	and	leaks	with	no	fire.
•	 Do	not	touch	damaged	containers	or	spilled	material	unless	wearing	appropriate	protective	clothing.
•	 Stop	leak	if	you	can	do	it	without	risk.
•	 Use	water	spray	to	reduce	vapors;	do	not	put	water	directly	on	leak,	spill	area	or	inside	container.
•	 Keep	combustibles	(wood,	paper,	oil,	etc.)	away	from	spilled	material.
Small Spill
•	 Cover	with	DRY	earth,	DRY	sand	or	other	non-combustible	material	followed	with	plastic	sheet	to	

minimize	spreading	or	contact	with	rain.
•	 Use	clean,	non-sparking	tools	to	collect	material	and	place	it	into	loosely	covered	plastic	containers	for	

later	disposal.
•	 Prevent	entry	into	waterways,	sewers,	basements	or	confined	areas.

FIRST AID
•	 Ensure	that	medical	personnel	are	aware	of	the	material(s)	involved	and	take	precautions	to	protect	

themselves.
•	 Move	victim	to	fresh	air.
•	 Call	911	or	emergency	medical	service.
•	 Give	artificial	respiration	if	victim	is	not	breathing.
•	 Do not use mouth-to-mouth method if victim ingested or inhaled the substance; give artificial 

respiration with the aid of a pocket mask equipped with a one-way valve or other proper 
respiratory medical device.

•	 Administer	oxygen	if	breathing	is	difficult.
•	 Remove	and	isolate	contaminated	clothing	and	shoes.
•	 In	case	of	contact	with	substance,	immediately	flush	skin	or	eyes	with	running	water	for	at	least	

20	minutes.
•	 For	minor	skin	contact,	avoid	spreading	material	on	unaffected	skin.
•	 Removal	of	solidified	molten	material	from	skin	requires	medical	assistance.
•	 Keep	victim	calm	and	warm.
•	 Effects	of	exposure	(inhalation,	ingestion	or	skin	contact)	to	substance	may	be	delayed.

substance	

CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

sUbstanCes - Water-reaCtive - Corrosive
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•	 Dry

•	 Dry
•	 Move
•	 Dike
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•	 Do
•	 Cool
•	 Withdraw
•	 ALWAYS

SPILL OR LEAK
•	 ELIMINATE
•	 Do
•	 Stop
•	 Prevent
•	 Absorb
•	 DO

FIRST AID
•	 Ensure

•	 Move
•	 Call
•	 Give
•	

•	 Administer
•	 Remove
•	 In

•	 For
•	 Keep
•	 Effects

POTENTIAL HAZARDS
HEALTH
•	 TOXIC;	inhalation,	ingestion	or	skin	contact	with	material	may	cause	severe	injury	or	death.
•	 Contact	with	molten	substance	may	cause	severe	burns	to	skin	and	eyes.
•	 Avoid	any	skin	contact.
•	 Effects	of	contact	or	inhalation	may	be	delayed.
•	 Fire	may	produce	irritating,	corrosive	and/or	toxic	gases.
•	 Runoff	from	fire	control	or	dilution	water	may	be	corrosive	and/or	toxic	and	cause	pollution.

FIRE OR EXPLOSION
•	 Non-combustible,	substance	itself	does	not	burn	but	may	decompose	upon	heating	to	produce	corrosive	

and/or	toxic	fumes.
•	 Some	are	oxidizers	and	may	ignite	combustibles	(wood,	paper,	oil,	clothing,	etc.).
•	 Contact	with	metals	may	evolve	flammable	hydrogen	gas.
•	 Containers	may	explode	when	heated.
•	 For	electric	vehicles	or	equipment,	GUIDE	147	(lithium	ion	batteries)	or	GUIDE	138	(sodium	batteries)	

should	also	be	consulted.
PUBLIC SAFETY

•	 CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 
available or no answer, refer to appropriate telephone number listed on the inside back cover.

•	 As	an	immediate	precautionary	measure,	isolate	spill	or	leak	area	in	all	directions	for	at	least	50	meters	
(150	feet)	for	liquids	and	at	least	25	meters	(75	feet)	for	solids.

•	 Keep	unauthorized	personnel	away.
•	 Stay	upwind,	uphill	and/or	upstream.
•	 Ventilate	enclosed	areas.

PROTECTIVE CLOTHING
•	 Wear	positive	pressure	self-contained	breathing	apparatus	(SCBA).
•	 Wear	chemical	protective	clothing	that	is	specifically	recommended	by	the	manufacturer.	It	may	provide	

little	or	no	thermal	protection.
•	 Structural	firefighters'	protective	clothing	provides	limited	protection	in	fire	situations	ONLY;	it	is	not	

effective	in	spill	situations	where	direct	contact	with	the	substance	is	possible.

EVACUATION
Spill
•	 See	Table	1	-	Initial	Isolation	and	Protective	Action	Distances	for	highlighted	materials.	For	non-

highlighted	materials,	increase,	in	the	downwind	direction,	as	necessary,	the	isolation	distance	shown	
under	“PUBLIC	SAFETY”.

Fire
•	 If	tank,	rail	car	or	tank	truck	is	involved	in	a	fire,	ISOLATE	for	800	meters	(1/2	mile)	in	all	directions;	also,	

consider	initial	evacuation	for	800	meters	(1/2	mile)	in	all	directions.

sUbstanCes - toxiC and/or Corrosive
(non-CoMbUstibLe)

In	Canada,	an	Emergency	Response	Assistance	Plan	(ERAP)	may	be	required	for	this	product.	
Please	consult	the	shipping	document	and/or	the	ERAP	Program	Section	(page	391).
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EMERGENCY RESPONSE
FIRE
Small Fire
•	 Dry	chemical,	CO2	or	water	spray.
Large Fire
•	 Dry	chemical,	CO2,	alcohol-resistant	foam	or	water	spray.
•	 Move	containers	from	fire	area	if	you	can	do	it	without	risk.
•	 Dike	fire-control	water	for	later	disposal;	do	not	scatter	the	material.
Fire involving Tanks or Car/Trailer Loads
•	 Fight	fire	from	maximum	distance	or	use	unmanned	hose	holders	or	monitor	nozzles.
•	 Do	not	get	water	inside	containers.
•	 Cool	containers	with	flooding	quantities	of	water	until	well	after	fire	is	out.
•	 Withdraw	immediately	in	case	of	rising	sound	from	venting	safety	devices	or	discoloration	of	tank.
•	 ALWAYS	stay	away	from	tanks	engulfed	in	fire.

SPILL OR LEAK
•	 ELIMINATE	all	ignition	sources	(no	smoking,	flares,	sparks	or	flames	in	immediate	area).
•	 Do	not	touch	damaged	containers	or	spilled	material	unless	wearing	appropriate	protective	clothing.
•	 Stop	leak	if	you	can	do	it	without	risk.
•	 Prevent	entry	into	waterways,	sewers,	basements	or	confined	areas.
•	 Absorb	or	cover	with	dry	earth,	sand	or	other	non-combustible	material	and	transfer	to	containers.
•	 DO	NOT	GET	WATER	INSIDE	CONTAINERS.

FIRST AID
•	 Ensure	that	medical	personnel	are	aware	of	the	material(s)	involved	and	take	precautions	to	protect	

themselves.
•	 Move	victim	to	fresh	air.
•	 Call	911	or	emergency	medical	service.
•	 Give	artificial	respiration	if	victim	is	not	breathing.
•	 Do not use mouth-to-mouth method if victim ingested or inhaled the substance; give artificial 

respiration with the aid of a pocket mask equipped with a one-way valve or other proper 
respiratory medical device.

•	 Administer	oxygen	if	breathing	is	difficult.
•	 Remove	and	isolate	contaminated	clothing	and	shoes.
•	 In	case	of	contact	with	substance,	immediately	flush	skin	or	eyes	with	running	water	for	at	least	

20	minutes.
•	 For	minor	skin	contact,	avoid	spreading	material	on	unaffected	skin.
•	 Keep	victim	calm	and	warm.
•	 Effects	of	exposure	(inhalation,	ingestion	or	skin	contact)	to	substance	may	be	delayed.

corrosive	

CALL EMERGENCY RESPONSE Telephone Number on Shipping Paper first. If Shipping Paper not 

sUbstanCes - toxiC and/or Corrosive
(non-CoMbUstibLe)



APPENDIX G 
(From the FIRESCOPE Hazardous Materials Standardized Equipment List) 

 
Hazardous Materials Company Types and Minimum Standards 

 
 

This chart is also part of the Field Operations Guide (FOG) 

 
Components 

 
Type 1 

 
Type 2 

 
Type 3 

 
Field Testing 

Known Chemicals Known Chemicals Known Chemicals 

Unknown Chemicals Unknown Chemicals  

WMD Chem / Bio   

Air Monitoring 

Combustible Gas 

Oxygen 

Carbon Monoxide 

Hydrogen Sulfide 

Combustible Gas 

Oxygen 

Carbon Monoxide 

Hydrogen Sulfide 

Combustible Gas 

Oxygen 

Carbon Monoxide 

Hydrogen Sulfide 

Specialty Gases 

Hydrocarbon Liquid Vapors 

Specialty Gases 

Hydrocarbon Liquid Vapors 

 
 

WMD Chem / Bio   

Sampling: 

Capturing 

Labeling 

Evidence Collection 

Known Chemicals Known Chemicals Known Chemicals 

Unknown Chemicals Unknown Chemicals  

WMD Chem / Bio   

Radiation 

Monitoring and 

Detection 

Gamma Gamma Gamma 

Beta Beta Beta 

Alpha;   Radionuclide  
 

Chemical 

Protective Clothing: 

Ensembles 

Liquid-Splash Protective Liquid-Splash Protective Liquid-Splash Protective 

Vapor Protective Vapor Protective 
 

Flash Fire Vapor Protective Flash Fire Vapor Protective 
 

WMD Chem / Bio Vapor  
Protective 

 
 

WMD Chem / Bio Liquid Splash 
Protective 

  

Chemical 

Protective Clothing: 

Gloves - Boots 

NFPA Compliant Replacement NFPA Compliant Replacement NFPA Compliant Replacement 

Hi-Temp. Protective Gloves 

Cryogenic Protective Gloves 

Hi-Temp. Protective Gloves 

Cryogenic Protective Gloves 
 

   



 
Components 

 
Type 1 

 
Type 2 

 
Type 3 

 
Technical Reference 

Printed and Electronic Printed and Electronic Printed and Electronic 

Plume Air Modeling, 

Map Overlays 

Plume Air Modeling, 

Map Overlays 
 

WMD Chem / Bio Sources   

 
Special 

Capabilities 

Heat Sensing Heat Sensing  

Night Vision Night Vision  

Digital Photo Digital Photo  

Digital Video   

 
Intervention 

Diking, Damming, Absorption Diking, Damming, Absorption Diking, Damming, Absorption 

Liquid, Solid Leak Intervention Liquid, Solid Leak Intervention Liquid, Solid Leak Intervention 

Vapor Leak Intervention Vapor Leak Intervention  

Neutralization, Plugging, 

Patching 

Neutralization, Plugging, 

Patching 
 

WMD Chem / Bio 

Spill Containment 
  

Decontamination 
 

Known Chemicals Known Chemicals Known Chemicals 

Unknown Chemicals Unknown Chemicals  

WMD Chem / Bio   

Communications 

In-Suit In-Suit In-Suit 

Cell Phone Cell Phone Cell Phone 

Wireless Fax, Copy, Web Access Wireless Fax, Copy, Web Access  

Respiratory Protection 

SCBA SCBA SCBA 

Umbilical Air Support 

(Changed to Optional 2006) 
  

APR or PAPR, WMD Chem / Bio 
Compliant 

  

 
Personnel 

Training & Staffing 

Haz Mat Specialist  

WMD Chem / Bio  

7  

Haz Mat Specialist  

5  

Haz Mat Technician  

5  

 All company personnel must meet the hazardous materials training requirements for Technician in CCR Title 19, Section 2520 

 All company personnel must meet the hazardous materials training requirements for Specialist in CCR Title 19, Section 2520 
 All company personnel must meet the training requirements for Hazardous Materials/Weapons of Mass Destruction:  Terrorism for 

Technician/Specialist.  Training shall be, at a minimum, meet or be equivalent to the requirements found in Title 19 CCR 2520(ff). 
 One company member trained to minimum level of Assistant Safety Officer Hazmat (ICS-HM-222-5) and shall meet or be equivalent to 

the requirements found in Title 19 CCR 2520(r). 
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