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What is a HazMat commodity flow study (HMCFS)? 

• A study that identifies the types and amounts of 
HazMat transported into, out of, within, and 
through a specified geographic area. 

• Can include one or more transportation modes (as 
applicable): truck, rail, pipeline, waterway, and air.  
In most studies, truck transport requires the 
majority of effort. 

• It is intended to provide basic information that can 
support a wide range of emergency planning, 
training, and response, as well as community and 
transportation planning activities. 



An HMCFS informs key elements of the emergency 
planning process. 

Source: Guidebook for Local Hazardous Materials Commodity Flow Studies, by David H. Bierling, George O. Rogers, Deborah L. Jasek,  
Anna A. Protopapas, Jeffrey E. Warner, and Leslie E. Olson. Transportation Research Board of  

the National Academy of Sciences, Washington, D.C. 2011. 



What was the scope of the project? 

Transport of HazMat by truck, rail, and pipeline 

Timeframe: February-September 2011 

Participants and data sources:  

• Fort Bend County LEPC and affiliated agencies:  
Fort Bend County Engineering, Drainage District, Road 
and Bridge, Office of Emergency Management 

• Texas Transportation Institute (state agency contractor) 

• Railroads: BNSF Railway, Union Pacific Railroad, and 
Kansas City Southern Railroad (data providers) 

• U.S. DOT – PHMSA and TxDOT (data providers) 

• Texas Division of Emergency Management (grant 
administrator) 

 

 



Truck HazMat transport assessment 

Truck traffic was observed on different roads, and the 
types and configurations of different trucks and 
hazmat placards were recorded and evaluated. 

Included US 59, US 90A, Beltway 8, TX 6, TX 36,  
    TX 99, Spur 10, Spur 529,  
    FM 521, FM 723, and FM 2234. 
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Overview of truck data collection effort 

Directional 

Hours
All Trucks

HazMat 

Trucks

US 59, North of US 90A NB and SB 51.5 13,300 890

US 59 Frontage, North of US 90A NB and SB 51.5 2,140 71

US 59, South of Spur 529 NB and SB 46.0 7,322 604

Beltway 8, North of US 90A NB 11.5 1,326 101

Beltway 8 Frontage, North of US 90A NB 11.5 287 8

Beltway 8, South of US 90A SB 16.5 1,932 156

Beltway 8 Frontage, South of US 90A SB 16.5 257 9

US 90A, East of US 59 EB and WB 63.5 3,429 154

US 90A, between TX 99 and US 59 EB and WB 63.0 1,927 53

Ave. H (US 90A), East of 1st St., Rosenberg EB and WB 30.0 460 32

Ave. H (US 90A/TX 36), West of 1st St., Rosenberg EB and WB 58.0 1,837 115

US 90A, West of TX 36 EB and WB 38.0 450 19

TX 6, North of US 90A NB and SB 33.0 1,157 30

TX 6, South of US 59 NB and SB 28.0 1,669 32

TX 36, North of US 90A NB and SB 55.5 1,685 76

1st St. (TX 36), South of Ave. H, Rosenberg NB and SB 30.0 953 65

TX 36, South of US 59 NB and SB 31.0 669 38

FM 723, North of Ave. H, Rosenberg NB and SB 31.0 584 20

Ave. H. (Spur 529), West of US 90A/TX 36 EB and WB 28.0 263 5

Spur 10, North of US 59 NB and SB 31.5 1,290 35

FM 521, North of FM 2234 NB and SB 26.0 1,795 41

FM 521, South of FM 2234 NB and SB 26.0 1,860 37

FM 2234, West of FM 521 EB and WB 26.0 567 10

Totals 803.5 47,159 2,601

Total Observations

Segment Directions



Summary table of truck and HazMat traffic 

24-Hour
Daytime

(8 a.m.-5 p.m.)

HazMat %

(90% CI)

US 59, North of US 90A NB and SB 8,950 5,000 6.7% (6.3-7.1%)

US 59 Frontage, North of US 90A NB and SB 1,180 870 3.3% (2.7-4.0%)

US 59, South of Spur 529 NB and SB 2,870 8.2% (7.7-8.8%)

Beltway 8, North of US 90A NB 1,180 7.6% (6.5-8.9%)

Beltway 8 Frontage, North of US 90A NB 275 2.8% (1.6-4.9%)

Beltway 8, South of US 90A SB 1,240 8.1% (7.1-9.2%)

Beltway 8 Frontage, South of US 90A SB 140 3.5% (2.0-5.9%)

US 90A, East of US 59 EB and WB 980 4.5% (3.9-5.1%)

US 90A, between TX 99 and US 59 EB and WB 540 2.8% (2.2-3.4%)

Ave. H (US 90A), East of 1st St., Rosenberg EB and WB 300 7.0% (5.2-9.2%)

Ave. H (US 90A/TX 36), West of 1st St., Rosenberg EB and WB 580 6.3% (5.4-7.3%)

US 90A, West of TX 36 EB and WB 200 4.2% (2.9-6.1%)

TX 6, North of US 90A NB and SB 660 2.6% (1.9-3.5%)

TX 6, South of US 59 NB and SB 1,110 1.9% (1.4-5.4%)

TX 36, North of US 90A NB and SB 515 4.5% (3.7-5.4%)

1st St. (TX 36), South of Ave. H, Rosenberg NB and SB 640 6.8% (5.6-8.3%)

TX 36, South of US 59 NB and SB 400 5.7% (4.4-7.3%)

FM 723, North of Ave. H, Rosenberg NB and SB 380 3.4% (2.4-4.9%)

Ave. H. (Spur 529), West of US 90A/TX 36 EB and WB 160 1.9% (0.9-3.9%)

Spur 10, North of US 59 NB and SB 700 2.7% (2.1-3.6%)

FM 521, North of FM 2234 NB and SB 1,260 2.3% (1.8-2.9%)

FM 521, South of FM 2234 NB and SB 1,300 2.0% (1.5-2.6%)

FM 2234, West of FM 521 EB and WB 400 1.8% (1.1-2.9%)

Weekday Estimates

Segment Directions



US 59 

No surprise: highest overall truck traffic levels 
• ≈ 5,000 trucks during ‘daytime’ (8 a.m.-5 p.m.) 

 in both directions near Sugarland 
• 24-hour truck traffic is roughly double this level 
• Peak is over 600 trucks per hour in both directions 
• Nighttime traffic about 1/4 daytime traffic levels 
• Truck traffic decreases to the south along US 59, but 

HazMat proportions increase 

≈ 7-8% HazMat placards 
• Predominantly Class 3 flammable liquids, Class 2 

gases, and Class 8 corrosives, over 80% of all 
observed HazMat placards 



US 59, north of US 90A: Truck traffic levels 
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Notes

Truck Traffic:

5000 trucks 8 a.m.-5 p.m.

8940 trucks over 24-hours

Truck and HazMat traffic
estimates do not reflect daily, 
weekly, or seasonal
variations.  Estimates use
data collected on the 
following dates in 2011:
May 31, Jun 1-2, 20-21, Jul. 11, 
13, Aug. 2-3, 17-19, and 24-26.

September 2011 by 



US 59, south of Spur 529: Most-frequent ERG numbers 



US 59, south of Spur 529: HazMat type/class 
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US 59, south of Spur 529: Most-frequent placard IDs observed 

Placard ID Material Description Class ERG # 
Number 

Observed 

% of Observed 

Placards 

1075 Petroleum gases, liquefied‡ 2.1 115 102 15.8% 

1993 Combustible liquid, n.o.s.† 3 128 72 11.1% 

1203 Gasoline, gasohol, or motor spirits 3 128 43 6.6% 

Flammable Flammable 3 127 30 4.6% 

1791 Hypochlorite solution, may be with more than 5% 

available chlorine 

8 121 28 4.3% 

1863 Fuel, aviation, turbine engine 3 154 27 4.2% 

Corrosive Corrosive 8 153 26 4.0% 

1830 Sulfuric (sulphuric) acid, may be with more than 

51% acid 

8 137 17 2.6% 

3082 Environmentally hazardous substances, hazardous 

waste, or other regulated substances, liquid, n.o.s. 

9 171 16 2.5% 

1824 Caustic soda or sodium hydroxide, solution 8 154 15 2.3% 

Subtotal Above 
 

  376 58.1% 

Total HazMat* 
 

  647 100.0% 

† Includes butane; butane mixture; butylene; isobutane; isobutane mixture; isobutylene; propane; propane mixture; and propylene. 

‡ Includes combustible liquid, n.o.s.; compound, cleaning liquid (flammable); compound, tree or weed killing, liquid (flammable); 

diesel fuel; fuel oil; medicines, flammable, liquid, n.o.s.; and refrigerating machine. 

 



US 59, south of Spur 529: Special hazards placard IDs observed 

UN/NA ID Material Description Class ERG # 

Number 

Observed 

% of Observed 

Placards 

1010 Butadienes or butadienes and hydrocarbon mixture, 

stabilized 

2.1 116P 2 0.2% 

1016 Carbon monoxide or carbon monoxide, compressed 2.3 119 3 0.3% 

1017 Chlorine 2.3 124 3 0.3% 

1079 Sulfur dioxide 2.3 125 2 0.2% 

1238 Methyl chloroformate 6.1 155 1 0.1% 

1242 Methyldichlorosilane (note: water reactive) 4.3 139 1 0.1% 

1247 Methyl methacrylate monomer, stabilized 3 129P 7 0.6% 

1301 Vinyl acetate, stabilized 3 129P 1 0.1% 

1781 Hexadecyltrichlorosilane (note: water reactive) 8 156 1 0.1% 

1809 Phosphorus trichloride (note: water reactive) 6.1 137 1 0.1% 

2186 Hydrogen chloride, refrigerated liquid 2.3 125 1 0.1% 

2218 Acrylic acid, stabilized 8 132P 1 0.1% 

2668 Chloroacetonitrile 6.1 131 1 0.1% 

2929 Poisonous or toxic liquid, flammable, n.o.s, organic 

and non-organic (Inhalation Hazard Zones A and B) 

6.1 131 1 0.1% 

3287 Poisonous liquid or toxic liquid, inorganic, n.o.s., 

(Inhalation Hazard Zones A and B) 

6.1 151 1 0.1% 

Subtotal Above       27 2.5% 

Total HazMat       1,090 100.0% 

 



US 59, north of US 90A: Truck types and configurations 

Truck Size 

and Type 

Number of  

Trucks Observed 

Percent of Total 

Trucks Observed 

Number of  

Trucks Observed 

With HazMat Placard 

Percent of  

Truck Size and Type 

With HazMat Placard 

Straight 4,005 30.1% 98 2.4% 

Box 1,716 12.9% 9 0.5% 

Flatbed 848 6.4% 37 4.4% 

Other 889 6.7% 0 0.0% 

Refrigerated 288 2.2% 0 0.0% 

Tank 107 0.8% 45 42.1% 

Utility 157 1.2% 7 4.5% 

Hot Shot 226 1.7% 2 0.9% 

Flatbed 226 1.7% 2 0.9% 

Tractor-Trailer 9,014 67.8% 786 8.7% 

Box 2,944 22.1% 88 3.0% 

Dry Tank 270 2.0% 0 0.0% 

Flatbed 1,816 13.7% 20 1.1% 

Other 2,166 16.3% 4 0.2% 

Refrigerated 776 5.8% 3 0.4% 

Tank 1,042 7.8% 671 64.4% 

Tandem 55 0.4% 4 7.3% 

Box 47 0.4% 4 8.5% 

Dry Tank 1 0.0% 0 0.0% 

Other 6 0.0% 0 0.0% 

Utility 1 0.0% 0 0.0% 

Grand Total 13,300 100.0% 890 6.7% 

 



Other HazMat traffic 

Highest truck traffic levels on US 90A are east 
of US 59, ≈1,000 trucks during ‘daytime’,  
4.5% with HazMat placards 

Avenue H and 1st Street in Rosenberg had 
between 500 and 700 trucks during daytime, 
6-7% with HazMat placards 

Beltway 8 had over 1,000 trucks each way 
during daytime, ≈7-8% with placards 

 



Avenue H, Rosenberg: Commercial truck traffic levels 



1st Street, Rosenberg: HazMat type/class 
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Fort Bend County, Texas
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Avenue H, west of 1st Street, Rosenberg:  
Most-frequent HazMat placard IDs observed 

Placard ID Material Description Class ERG # 
Number 

Observed 

% of Observed 

Placards 

1993 Combustible liquid, n.o.s.† 3 128 16 11.8% 

1203 Gasoline, gasohol, motor spirit, or petrol 3 128 14 10.3% 

Non-flammable gas Non-flammable gas 2.2 121 10 7.4% 

1075 Petroleum gases, liquefied‡ 2.1 115 8 5.9% 

Marine pollutant Marine pollutant Unknown Unknown 7 5.1% 

Corrosive Corrosive 8 153 7 5.1% 

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

100°C (212°F), and below its flash point 

9 128 6 4.4% 

Flammable gas Flammable gas 2.1 118 5 3.7% 

2735 Alkylamines or amines, liquid, corrosive or 

polyalkylamines or polyamines, liquid, corrosive, 

n.o.s. 

8 153 4 2.9% 

Oxygen Oxygen 2.2 122 4 2.9% 

1824 Caustic soda or sodium hydroxide, solution 8 154 4 2.9% 

2810 Poisonous or toxic liquid, organic, n.o.s,  

(Inhalation Hazard Zones A and B)* 

6.1 153 4 2.9% 

Subtotal Above 
   

89 65.4% 

Total HazMat** 
   

136 100.0% 

† Includes combustible liquid, n.o.s.; compound, cleaning liquid (flammable); compound, tree or weed killing, liquid (flammable); 

diesel fuel; fuel oil; medicines, flammable, liquid, n.o.s.; and refrigerating machine. 

‡ Includes butane; butane mixture; butylene; isobutane; isobutane mixture; isobutylene; propane; propane mixture; and propylene. 

* Includes Buzz; BZ; CS; DC; GA; GB; GD; GF; H; HD; HL; HN-1; HN-2; HN-3; L (Lewisite); Mustard; Mustard Lewisite; Sarin; 

Soman; Tabun; Thickened GD; VX; and CX. 

 



Beltway 8, Missouri City area: Truck traffic levels 
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Beltway 8, Missouri City area: Truck type proportions 
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Beltway 8 SB, Missouri City area: HazMat type/class 
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Summary/other truck traffic observations 

Highest HazMat proportions observed on US 59, 
Beltway 8, Ave. H and 1st St. (Rosenberg),  
and TX 36  

• Moderate to heavy truck traffic on these roads 

Lowest HazMat proportions observed on FM 521,  
TX 6, Spur 10, US 90A (@ TX 99), FM 2234,  
FM 723, and Spur 529 

• Light to moderate truck traffic on these roads 

 

 

 
 



Summary/other truck traffic observations 

Class 3 flammable and combustible liquids, 
Class 2 gases, and Class 8 corrosives 
predominate, but… 

Each road segment has different types of 
HazMat that are most prevalent 

Other HazMat also transported (toxics, marine 
pollutants, flammable solids, water reactive, 
explosive, etc.) 

On different road segments, the proportions of 
tank, flatbed, and box trucks that carry 
HazMat also vary widely… 

 

 



Rail and pipeline information: Distribution limits 





HazMat transportation incidents 

Photo by Dave Ryan,  
Courtesy The Beaumont Enterprise 

I-10, 2010 US-59, 2010 
Clockwise from upper left: Collision of tandem box and container trucks, US-59, Polk County, Texas , 2010 (Source: www.polkcountytoday.com); 

Isobutylene tanker rollover, I-10, Jefferson County, Texas, 2010 (Courtesy Dave Ryan, The Beaumont Enterprise);  

Collision of BNSF and UP freight trains and chlorine release, Macdona, Texas, 2004 (Source: http://www.ntsb.gov/doclib/reports/2006/RAR0603.pdf); 

Rupture and explosion of hazardous liquids pipeline, Carmichael, Mississippi, 2007 (Source: http://www.ntsb.gov/doclib/reports/2009/PAR0901.pdf) 



Recent Fort Bend County HazMat incidents 

Permission courtesy of the Fort Bend Herald and Texas Coaster. 

June 8, 2011 

October 26, 2010 



Review: When, where, how, and how 
much are hazardous materials being 
transported in Fort Bend County?  

Validate: How does HMCFS information 
  compare with previous ideas about  
   HazMat transport in the area? 

Identify: What emergency and 
   community functions can be 
     enhanced using HMCFS 
        information? 

Evaluate: What specific steps can/need to 
be taken to improve HazMat transport 

safety and security in Fort Bend County? 

Select: What are priorities for 
implementation? How can 

they be achieved? 

Implement: What are 
lessons learned?  How is 
success measured? 



Specific suggestions/questions for using the information 

Where are the priority corridors for planning? Response? 

Are there training, equipment, or supplies needs? 

Where and when is population exposure greatest?  Are 
evacuation/shelter-in-place protocols updated and 
exercised? 

What are response capabilities?  How would responders 
access incidents in congested areas? 

Which locations or times need more information? 

Who do you brief about the project results? How will results 
be distributed?  Who will have access to the results?   

Who else can use the information from the study?   

 

 
 



HazMat transport incident training 

Permission courtesy of Karen Scheel/TRANSCAER. 

Available 
through 

TDEM/TEEX  
and 

TRANSCAER 



Recommendations for local officials and agencies 

 Raise public awareness 

 Identify training scenarios and exercise them 

 Plan for protective action 

 Evaluate equipment and supplies 

 Locate and schedule critical resources 

 Conduct hazard and vulnerability assessments 

 Integrate with other community plans 

 Keep it current! 
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Thank you for your attention! 
 

Questions? 
 

Contact: David Bierling, 979.862.2710, dhb@tamu.edu 


