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Section 1 
Overview 

 
 
The Texas Department of Transportation (TxDOT) is responsible for the planning, design, 
construction, operation, and maintenance of the State Highway System.  With few new highways 
being constructed, the operation and maintenance of existing facilities has become more 
important.  Increasing traffic volumes and higher public expectations challenge effective 
highway operations and maintenance in Texas.  The Winter Weather Response Guide is intended 
to encourage consistent, cost-effective practices that proactively respond to dynamic weather 
conditions and maximize the use of the State’s limited assets.    
 
Scope 
 
The purpose of this guide is to develop consistent practices that focus on a proactive approach to 
snow and ice control across the state. In addition to responding in a timely manner to a snow and 
ice event, best management practices highlighted in this guide will aid maintenance personnel in 
developing the best snow and ice control strategies. 
 
General Guidance 
 
The Winter Weather Response Guide includes general guidance related to effective winter 
weather response and provides an opportunity for TxDOT personnel to supplement with District-
specific information.  The general guidance provided in the Winter Weather Response Guide can 
be categorized into the following three activity timelines: 

 

• Preparedness activities including the collection of incoming weather-related   
information, coordination and pre-planning within and outside TxDOT, and asset 
(equipment and personnel) management. 

• Response during a weather event including coordination within and outside TxDOT and 
recommended preventative, advisory, control, and treatment actions. 

• Recovery activities including reporting and after-action reviews. 

 
The general guidance provided in the body of the Winter Weather Response Guide is not, 
however, sufficient in addressing the unique needs of each TxDOT District.  Each locale 
experiences different types and durations of adverse weather events.  Furthermore, personnel in 
each TxDOT District manage a unique network of roadways, interact with a distinctive set of 
State and local agency personnel, and have varied sets of resources to utilize during winter 
weather events. 
 
As such, personnel in each TxDOT District should supplement the Winter Weather Response 
Guide with detailed District-specific plan to meet their particular winter weather response needs.  
District personnel are encouraged to insert (1) a regional map of the roadway network 
designating priorities for response, (2) a list of personnel/agency contacts within and outside 
TxDOT, (3) a list of available equipment and materials (or other assets), and (4) other supporting 
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information into a template found in Appendix A such that both general and District-specific 
information directing winter weather response are wholly contained within the Winter Weather 
Response Guide.  Examples of these additional District-specific informational items are provided 
in Appendices B and C. 
 
Identifying State of the Practice 
 

Throughout the guide examples of best practices for that specific topic are found in 
highlighted sidebar boxes.  Each best practice box is highlighted by the symbol of a 
winter weather precipitation cloud.   
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Section 2   
Organization of the Guide 

 
 
The Winter Weather Response Guide is organized as follows: 

 
Chapter 1, How to Use the Guide: Provides the intent, scope, and organization of the 
Guide. 
 
Chapter 2, Introduction: Provides an overview and highlight of the guide. 

 
Chapter 3, Winter Weather Typical Trends and Forecasting: Provides an overview of 
winter weather in Texas, State and District level trends and patterns in winter storms. 
 
Chapter 4, Organization: Provides information about organizational responsibilities of 
responders and the command, control, communications, and coordination efforts at the 
Region, District, Area, and Maintenance Sections Levels. 
 
Chapter 5, District Level and Maintenance Section Operations Guidance: Provides 
information about operations during all phases of a winter weather event (preparedness, 
response, and recovery). 
 
Chapter 6, Multi-District Operations: Provides information for multi-district operations 
including information about operations during all phases of a winter weather event 
(preparedness, response, and recovery), deployment and redeployment plans are also 
emphasized. 
 
Chapter 7, Winter Weather Equipment and Maintenance Considerations: Provides an 
overview of considerations regarding equipment and maintenances needed to 
successfully combat winter storms including regional support services, equipment 
inventory reporting, and equipment visibility.  The chapter also discusses district level 
assets and equipment calibration considerations. 
 
Chapter 8, Winter Weather Chemicals and Materials: Provides information about the 
different types of chemicals and materials used in snow and ice control, as well as 
chemical inventory reporting, recommendations for their use, the types of testing (if any) 
necessary for each, and the environmental considerations to keep in mind when using 
chemicals. 
 
Chapter 9, Bridge Maintenance Needs: Provides information on the special maintenance 
needs of bridge decks, joints, beams, caps, and columns following the use or storage of 
anti/de-icing materials. 
 
Chapter 10, Safety Considerations: Provides information on safety considerations 
regarding personnel and equipment. The chapter discusses tracking employees, crew 
work hours, protective clothing and equipment, provisions for sleeping and facility 
accommodations, as well as equipment visibility. 
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Chapter 11, Training Considerations: Provides information on training at various levels 
including area offices, district level, maintenance sections, and multi-district level.  The 
chapter includes discussion of manager, supervisor, and operator training as well as cross 
training for personnel that may be transferred to participate in events away from home 
district. 
 
Chapter 12, Reporting Requirements and Considerations: Provides information on 
requirements for federal, state, district, multi-district, and local reporting. 
 
Chapter 13, Alternative Methods: Provides information on connecting with the 
community and emerging technologies and trends. The chapter discusses methods of 
preventing or combating snow and ice formation or accumulation on highways and 
bridges, including snow fences, thermal mapping, heated bridge decks, and various anti-
icing and de-icing systems. 
 
Appendix A, Components to a Snow and Ice Plan Template, provides information for 
snow and ice plans at District and Multi-District level. 
 
Appendix B, Example of 2011 Snow and Ice Plan- Urban District: Provide an example of 
a snow and ice plan for an urban district. 
 
Appendix C, Example of 2011 Snow and Ice Plan- Rural District: Provide an example of 
a snow and ice plan for a rural district. 
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Section 1 
Overview 

 
 
The Texas Department of Transportation (TxDOT) has been given statutory authority for the 
planning, design, construction, operation, and maintenance of the State Highway System. With 
few new highways being constructed, the operation and maintenance of existing facilities has 
become more important.  Increasing traffic volumes and higher public expectations challenge 
effective highway operations and maintenance in Texas.  
 
A key highway maintenance responsibility is winter weather response.  Under adverse weather 
conditions—including rain and flooding, snow and ice, low visibility, hurricane, and high 
winds—TxDOT maintenance personnel strive to balance traveler mobility and safety. 
 
Snow and ice control is performed as necessary to facilitate the safe, effective, and efficient 
movement of people and goods in accordance with best management practices. What are best 
management practices for effective snow and ice control? Although many factors are involved, 
timing is critical. The time and effort required plowing or clearing roadways dramatically 
increases once snow and ice bond to the roadway. TxDOT must prepare in advance and make a 
timely response to snow and ice event with trained personnel, fully functioning and well-
maintained equipment, adequate supplies of sand, salt, or other materials, and methods for 
communicating with one another as well as the traveling public. 
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Section 2 
Priorities 

 
 
Snow and Ice Operations Priorities 
 
The maintenance of Texas highways is increasingly challenged in that higher public expectations 
and increasing traffic are complicating operations. To maintain satisfactory service levels, 
TxDOT must strive for maximum effectiveness from its crews, equipment, and materials. The 
snow and ice program is no exception. 
 
The priorities for snow and ice operations are: 
 

1.  Known trouble spots, such as bridge decks, steep grades, sharp curves, intersections, 
and approaches to railroad crossings. 

2.  Heavily traveled sections of streets and highways. 
3.  Lighter traveled sections of streets and highways. 
 

Road Closures 
 
When it becomes apparent that a road section will need to be closed because of snow or ice, the 
Department of Public Safety (DPS) or local law enforcement jurisdiction should be asked to 
officially close the road. Notice should be given to all news media and appropriate officials. For 
highways crossing district(s) or state line(s), the closure should be coordinated with the 
appropriate counterparts.  
 
Where practical, signs should be erected to advise traffic. After road closure signs are erected, a 
trip should be made through the closed area to ascertain that no one is stranded in the closed 
section. 
 
Railroad Grade Crossing 
 
When plowing the highway, piles of snow should not be left at railroad grade crossings. After 
plowing, the rail should be cleaned of the snow pack, ice, gravel, or dirt. 
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Section 1 
Importance of Accurate Weather Information 

 

Effective snow and ice control operations require a good understanding of state- and district-
level weather patterns and trends, access to reliable weather forecasts, and the availability of 
accurate real-time weather information.   

Knowledge of state- and district-level weather patterns and trends is useful in preparing long-
term snow and ice control plans, effectively allocating available resources, and making 
purchasing decisions for anti- and de-icing materials, major and minor equipment, and parts. 
This information can also be used by district maintenance offices to coordinate the movement of 
personnel and equipment to areas that are expected to be the hardest hit based on historical storm 
data. 

The decision to begin snow and ice treatment requires weather forecast information for your 
area.  Access to reliable forecast, including temperature and various forms of precipitation, is 
extremely important, because it influences to a large degree the type of treatment, material 
choice and application rate. Maintenance supervisors have a number of alternative sources where 
they can find accurate weather forecasts to help determine when to begin snow and ice control 
measures.  

Local news stations’ daily broadcasts generally provide the initial warning that adverse 
conditions are expected. Monitoring these broadcasts can provide vital information on when to 
begin preparations.  

This chapter provides information on available weather data sources, state- and district level 
winter weather trends and patterns, and definitions of National Weather Service (NWS) 
advisories and warnings.  
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Section 2 
Winter Weather Information 

 
 
Weather Forecast Information 
The most up-to-date weather forecasts and real-time storm data information can typically be 
obtained from the NWS. Additionally, weather information is also provided by or can be 
gathered from other sources such as the media, law enforcement, and/or other government 
agencies, typically those dealing with emergency management, private companies, individuals, 
etc.  

NWS Products and Services 

The NWS is a good source for regional and national information on approaching adverse weather 
conditions.  NWS data and products form a national information database and infrastructure 
which can be used by other governmental agencies, the private sector, the public, and the global 
community. The NWS home page can be found at http://weather.gov. Weather forecasts, radar 
and satellite images, tabulated and graphical weather information are available here. Caution 
should be taken when using any radar or satellite images, since training and education are 
required to know exactly what is being shown. 

While NWS offices cover larger areas and tend to be regional, a good working relationship with 
their office and personnel can be helpful. They have trained expert staff and will provide more 
specific information upon request.  

Both the NWS and local news stations target a wide gamut of weather users, including 
agricultural, marine, and aviation interests. Consequently, the NWS may not be specific enough 
for some maintenance supervisors who have more advanced equipment available to use in their 
snow and ice control efforts. For example, districts equipped with Roadway Weather Information 
System (RWIS) stations and deicing and anti-icing capabilities require more specific weather 
forecasts. 

Internet Websites 

Internet websites are becoming more advanced as technology becomes available. It is important 
to become familiar with what is available for advance preparations as the winter months 
approach. Knowing how and where to access these sites may be of benefit during other times of 
the year, as well. Some of the more common sites and the information they provide are listed 
below: 

http://www.roadweather.com  - Surface road conditions from participating states. 
http://www.accuweather.com/wx/index.htm - Accuweather - Forecasts, radar & satellite. 
http://www.intellicast.com  - Intellicast – Forecasts, radar & satellite. 
http://www.wunderground.com  - Underground Weather – Forecasts, radar, satellite. 
http://www.rap.ucar.edu/weather/radar  - Real-Time Weather Data – Forecasts, radar, satellite. 

These sites require Internet access and are free of charge. 
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Private Forecasting Services 

There are also weather forecast services available through private companies. While these 
services are used in other parts of the country, generally they have not proven effective for 
TxDOT. If private forecasting services are deemed necessary, they should be contracted through 
established contracting procedures. 
 
Archived Weather Data 
 
To determine regional weather patterns as well as short- or long-term trends, historical weather 
data are needed. The National Climatic Data Center (NCDC) is a widely used source for 
historical weather events in the US.  The NCDC storm data, published by the National Oceanic 
and Atmospheric Administration (NOAA), documents:  
 

• The occurrence of storms and significant 
weather phenomena having sufficient intensity 
to cause loss of life, injuries, significant property 
damage, and/or disruption to commerce.  

• Rare, unusual, weather phenomena that generate 
media attention.  

• Other significant meteorological events, such as record maximum or minimum 
temperatures or precipitation that occur in connection with another event.  

 
Note that storms are reported not by county, but weather zones defined by NWS.  In Texas there 
are 254 counties and 262 weather zones.  Although most weather zones follow county 
boundaries, it is possible for a county (or a District) to be in multiple zones. The largest variation 
between weather zone and county boundaries are found in the El Paso and Odessa Districts as 
shown in Figure 3-1. 

Figure 3-1. Comparison of NWS Weather Zones and Texas Counties. 

 
Best Practice 

Historical weather data can be used 
to determine weather patterns and 
trends. 

Texas Counties NWS Weather Zones 
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Storm Classification 
 
The NCDC classifies winter storms and ice storms into 14 categories. The definitions of each of 
the 14 categories along with the source are outlined in Table 3-1. Some of the definitions were 
extracted from NOAA and some from the American Meteorological Society’s (AMS) Glossary 
of Meteorology. 
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Table 3-1.  Storm Types and Definitions. 
No Storm Type Description Source 
1 Winter Storm Winter weather event that has more than one significant hazard (i.e., 

heavy snow and blowing snow; snow and ice; snow and sleet; sleet and 
ice; or snow, sleet and ice) and meets or exceeds locally/regionally 
defined 12 and/or 24 hour warning criteria for at least one of the 
precipitation elements, on a widespread or localized basis. 

NOAA 
website 

2 Winter Weather 
Mix 

Refers to a mixture of freezing rain, ice pellets, and snow. AMS 

3 Ice Storm 
 

Ice accretion meeting or exceeding locally/regionally defined warning 
criteria (typical value is 1/4 or 1/2 inch or more), on a widespread or 
localized basis. The Storm Data preparer should include the times that 
ice accretion began, met criteria, and accretion ended. 

NOAA 
website 

4 Heavy Snow 
 

Snow accumulation meeting or exceeding locally/regionally defined 12 
and/or 24 hour warning criteria, on a widespread or localized basis. This 
could mean such values as 4, 6, or 8 inches or more in 12 hours or less; 
or 6, 8, or 10 inches in 24 hours or less. In some heavy snow events, 
structural damage, due to the excessive weight of snow accumulations, 
may occur in the few days following the meteorological end of the event. 

NOAA 
website 

5 Freezing Rain 
 

Rain that falls in liquid form but freezes upon impact to form a coating of 
glaze upon the ground and on exposed objects.  

AMS 

6 Blizzard 
 

A winter storm that produces the following conditions for 3 hours or 
longer: (1) sustained winds or frequent gusts 30 knots (35 mph) or 
greater, and (2) falling and/or blowing snow reducing visibility 
frequently to less than 1/4 mile, on a widespread or localized basis. 

NOAA 
website 

7 Winter Weather A winter precipitation event that causes a death, injury, or a significant 
impact to commerce or transportation but does not meet 
locally/regionally defined warning criteria. A Winter Weather event 
could result from one or more winter precipitation types (snow, or 
blowing/drifting snow, or freezing rain/drizzle), on a widespread or 
localized basis. 

NOAA 
website 

8 Ice/Snow A storm mechanism involving ice and snow cover. AMS 
9 Freezing 

Drizzle 
Drizzle that falls in liquid form but freezes upon impact to form a coating 
of glaze.  The physical cause of this phenomenon is the same as that for 
freezing rain. 

AMS 

10 Glaze (Also called glaze ice, glazed frost, verglas.) A coating of ice, generally 
clear and smooth, formed on exposed objects by the freezing of a film of 
super cooled water deposited by rain, drizzle, fog, or possibly condensed 
from super cooled water vapor. 

AMS 

11 Sleet Grains of ice, generally transparent, globular, solid grains of ice that have 
formed from the freezing of raindrops or the refreezing of largely melted 
snowflakes when falling through a below-freezing layer of air near the 
earth’s surface. 

AMS 

12 Sleet Storm The majority of the precipitation is sleet (frozen precipitation, consisting 
of small transparent ice pellets) and it falls for several hours.  

Weather  
Prediction 
website 

13 Freezing Fog Fog that freezes on contact with exposed objects and forms a coating of 
rime and/or glaze, on a widespread or localized basis, resulting in an 
impact on transportation, commerce, or individuals. Freezing fog can 
occur with any visibility of 6 miles or less. 

NOAA 
website 

14 Frost/Freeze A surface air temperature of 32 degrees Fahrenheit (F) or lower, or the 
formation of ice crystals on the ground or other surfaces, over a 
widespread or localized area for a period of time long enough to cause 
human or economic impact, during the locally defined growing season. 

NOAA 
website 
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Section 3 
Winter Weather Trends and Patterns 

 
This section provides recent information on state- and district-level weather patterns and trends. 
The information is based on the analysis of all winter weather events that occurred in Texas over 
the 10 year period of 2000–2010.  All storm data were gathered from the NCDC database. 
 
State-Level Trends and Patterns  
 
Storm Distribution 
 
During the period of 2000–2010, a total of 642 winter weather events were recorded in the 
NCDC database for Texas. Their distribution, depicted in Figure 3-2 and Table 3-2, shows that 
winter weather event has the highest frequency followed by heavy snow. Winter weather, winter 
storm, and heavy snow events account for more than 80 percent of the total storms. Only one 
event was recorded in each of the freezing rain, freezing fog, sleet storm, and ice/snow 
categories, and no freezing drizzle or glaze was reported. The very low percentages in these 
categories do not imply that, the state had none or only one of these storm types. It rather means 
that some events are either not reported or reported in another storm category. For example, 
freezing rain may be incorporated into “winter weather” and “winter weather mix.” 
 
 

Blizzard
1%

Freezing Fog
0% Freezing Rain

0%

Frost/Freeze
8%

Heavy Snow
25%

Ice Storm
11%

Ice/Snow
0%Sleet
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34%

Winter 
Weather/Mix
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Figure 3-2.  Distribution of Reported Winter Weather Events in Texas (2000–2010). 
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Table 3-2. Frequencies of Reported Winter Weather Events in Texas (2000–2010). 

Storm Type 
Year 

Total 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 
Blizzard 0 0 0 0 0 0 1 0 0 7 0 8 
Freezing Rain 0 1 0 0 0 0 0 0 0 0 0 1 
Heavy Snow 5 7 4 2 20 7 28 24 2 9 53 161 
Ice Storm 8 1 1 0 1 4 3 41 1 8 2 70 
Ice/Snow 0 0 1 0 0 0 0 0 0 0 0 1 
Winter Storm 7 6 6 3 6 6 11 35 8 24 4 116 
Winter Weather 0 0 0 0 0 0 30 46 44 56 39 215 
Winter Weather/Mix 0 0 0 1 10 2 2 0 0 0 0 15 
Freezing Fog 0 0 0 0 0 0 0 1 0 0 0 1 
Frost/Freeze 0 0 0 0 0 0 0 0 4 9 38 51 
Sleet 0 0 0 0 0 0 0 1 0 0 1 2 
Sleet Storm 0 0 0 0 1 0 0 0 0 0 0 1 
Total 20 15 12 6 38 19 75 148 59 113 137 642 
 
 
Time of Day when Storm Is Likely to Occur 
 
Information on the time of day when different storm 
types are likely to occur is useful for maintenance 
supervisors who oversee battling of the storm. If most 
storms occur during nighttime then the District needs to 
prepare adequate visibility tools to insure crew safety 
and proper operation. Further, this helps determine the 
need and duration of shifts for maintenance crews.  
 
Time of day can be categorized into early morning (12AM-6AM), mid-morning (<6AM-12PM), 
afternoon (<12PM-6PM), and night (<6PM-12AM). Storms can be classified by these four 
categories depending on when the storm begins. Based on the storm data from 2000 through 
2010, most storms are expected to occur in the morning. For example, 50 percent of blizzard 
events occurred in the early morning. In general, 60 percent of most storm types are likely to 
begin during the early or late morning. 
 
Storm Duration Distribution 
 
Distribution of storm duration measured in hours from the beginning to the end of the storm is 
also important to both maintenance supervisors and crews.  It assists supervisors in estimating 
the time that a crew may spend battling a storm within their own jurisdiction or helping other 
counties and districts. Further, knowing expected storm durations may help in planning for 
necessities that maintenance crews need while in the field battling storms. Figure 3-3 shows the 
average storm duration in descending order for the analysis period. The results indicate that ice 

 
Best Practice 

Storm duration and time of day 
information can help estimate the 
time that a crew may spend battling a 
storm within their own jurisdiction or 
helping other counties/districts. 
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storms have the longest expected duration (more than 31 hours) whereas sleet storm has the 
shortest (1 hour).  

 

 
Figure 3-3.  Average Storm Duration in Texas (2000–2010). 

 
 
 
Number of Counties Affected 
 
The number of counties affected by a storm is a data element that is available in the NCDC 
database.  It may be used for estimating the expected spatial coverage of each storm type based 
on the analysis of historical storm data.  This information may help TxDOT Districts determine  
the appropriate or optimal allocation and positioning of 
winter weather equipment and materials. This may, in 
turn, save hauling time between storage and treatment 
areas.  
 
Figure 3-4 shows the average number of counties 
affected by each storm type based on storm data during 
the period of 2000 through 2010.  These results indicate 
that winter weather mix is expected to have an effect on 
the largest area, whereas sleet storms involve the 
smallest area.   
 
 

 
Best Practice 

Information on the expected number 
of counties affected by the storm 
may help determine the appropriate 
or optimal allocation and positioning 
of winter weather equipments and 
materials.
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 Figure 3-4.  Average Number of Counties Affected by Storms in Texas (2000–2010). 
 
 
 
District-Level Trends and Patterns  
 
The relative frequency of different storm types within each 
of the 25 TxDOT Districts is depicted in Table 3-3.  This 
information can assist Districts in developing plans for storm 
types that are most likely to impact their area, and identify 
the required resources to battle such storms.  For example in 
Amarillo, heavy snow constitutes more than 60 percent of 
the total storm events for the analysis period. In Austin, 
winter storm constitutes more than 90 percent of the total 
storm events for the analysis period and more than 5 percent 
constitutes winter weather.   
 
From a regional perspective, the west region accounts for more than 54 percent and the north 
region accounts for more than 33 percent of all storms in the state. 

 

 
Best Practice

Storm type distributions help 
develop plans for the most likely 
storm events in the district, and 
identify required resources to 
battle such storms. 
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Table 3-3. Relative Frequencies of Storm Types in Percent (2000–2010). 
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Abilene 25 4 13 23   32    3  
Amarillo 12 5 13 63   4     3 
Atlanta 2 14 37 11  5 32      
Austin 96      4      

Beaumont 38  3 10   48      
Brownwood 38 6 18 15   17    5  

Bryan 33 6 36 16   4    4  
Childress 23 3 9 25   38     1 

Corpus Christi    36   54    11  
Dallas 39 9 16 19   17    1  
El Paso 17 8 25 50         

Fort Worth 49 7 15 12   16    1  
Houston 13 6 38 31   13      
Laredo 39   22   28    11  

Lubbock 22 1 7 22   48      
Lufkin  19 27 19   35      
Odessa 24 34 7 18   17      
Paris 41 6 23 17   13      
Pharr  9 1        89  

San Angelo 26 3 22 20   18    10  
San Antonio 80 2 2 9   4    2  

Tyler 27 11 19 27   16      
Waco 38 10 18 18   15    1  

Wichita Falls 31 7 19 14 4  23 1   1  
Yoakum 35  13 23   26    3  

 
 
Winter Season by Districts 
 
The winter season is defined as the time period between the first fall and the last spring freezing 
dates. The length of the winter season is the number of days between these two dates.  Reliable 
estimates on the expected length of a winter season as well as the dates of the first and last 
freezing days in the season are valuable information that can help TxDOT maintenance 
supervisors develop effective snow and ice control operations plans. Winter seasons significantly 
vary by TxDOT Districts, and also by years. To account for the stochastic nature of parameters 
that determine a winter season, the season boundaries (first and last freezing dates) and season 
lengths can be predicted based on a time series analyses of historical temperature data. 
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Table 3-4 provides probabilistic estimates for the length and the dates of when the season begins 
and ends in the 25 TxDOT Districts. These estimates are based on an analysis conducted by 
Texas Tech University using temperature time series over the period of 1971 through 2000.   
The three columns under the “50 percent probability” 
heading include the median values for winter season 
length and boundaries.  The estimates under the 
10 percent probability are more conservative. They 
include the 90th percentile winter season length (i.e., the 
probability of a longer season than the estimated length 
is 10 percent), and the 90th percentile season boundaries 
(i.e., the probability of freezing before the estimated 
start date or after the estimated end date of the season is 
10 percent).  These probabilistic estimates on the onset and duration of winter seasons make it 
possible to develop effective snow and ice control plans with a specified level of risk tolerance 
(e.g., 10 percent risk of underestimating winter season length). 

Spatial Distribution of Typical Winter Storms 

Based on interviews with maintenance supervisors and personnel from all 25 TxDOT Districts, 
the most typical storm categories that the respective Districts have to deal with are the following: 

• Mostly Snow. 
• Snow and Ice. 
• Mostly Ice. 
• Ice and Freezing Rain. 

Based on its characteristics, freezing rain can be treated as ice, and the last two storm categories 
may be combined as “Ice and Freezing Rain.”  The list in 
Table 3-5 and the map in Figure 3-5 show the spatial 
distribution of the resulting three typical storm categories 
among TxDOT districts. The map is useful for TxDOT 
maintenance personnel for planning, training, and 
strategizing for winter weather operations. 
 
 

 
Best Practice 

Probabilistic estimates on the onset 
and duration of winter seasons make 
it possible to develop effective snow 
and ice control plans with a specified 
level of risk tolerance. 

 
Best Practice

Storm category maps are useful 
planning and training tools in 
winter weather operations. 



Chapter 3 — Winter Weather Trends and 
Forecasting Section 3 — Winter Weather Trends and Patterns

 

Winter Weather Response Guide 3-13 TxDOT   4 /12/2012 

 

Table 3-4. Winter Season Data Estimates by District (1971–2000). 
TxDOT 
District With 50% probability With 10% probability 
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Abilene 133 Nov 12 Mar 24 167 Oct 26 Apr 10
Amarillo 181 Oct 20 Apr 18 211 Oct 3 May 1
Atlanta 127 Nov 14 Mar 20 166 Oct 27 Apr 10
Austin 73 Dec 6 Feb 17 121 Nov 15 Mar 15
Beaumont 85 Dec 2 Feb 25 134 Nov 11 Mar 24
Brownwood 135 Nov 11 Mar 25 167 Oct 26 Apr 10
Bryan 94 Nov 29 Mar 2 136 Nov 10 Mar 25
Childress 147 Nov 6 Apr 1 176 Oct 20 Apr 13
Corpus Christi 42 Dec 23 Feb 3 109 Nov 25 Mar 13
Dallas 99 Nov 25 Mar 3 145 Nov 4 Mar 28
El Paso 135 Nov 8 Mar 22 170 Oct 25 Apr 12
Fort Worth 128 Nov 14 Mar 21 163 Oct 28 Apr 8
Houston 92 Nov 30 Mar 1 146 Nov 5 Mar 30
Laredo 66 Dec 5 Feb 9 119 Nov 12 Mar 10
Lubbock 154 Nov 1 Apr 3 180 Oct 17 Apr 14
Lufkin 119 Nov 15 Mar 13 157 Oct 29 Apr 3
Odessa 139 Nov 12 Mar 30 172 Oct 26 Apr 15
Paris 125 Nov 14 Mar 18 161 Oct 28 Apr 6
Pharr 30 Dec 25 Jan 24 91 Nov 25 Feb 24
San Angelo 136 Nov 13 Mar 28 168 Oct 29 Apr 14
San Antonio 95 Nov 25 Feb 28 134 Nov 8 Mar 21
Tyler 146 Nov 7 Apr 1 182 Oct 20 Apr 19
Waco 115 Nov 19 Mar 13 157 Nov 1 Apr 6
Wichita Falls 140 Nov 9 Mar 28 172 Oct 23 Apr 12
Yoakum 87 Dec 2 Feb 27 138 Nov 8 Mar 25
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Table 3-5. District Level Storm Events for 2000–2011. 

Mostly Snow Snow & Ice Mostly Ice & 
Freezing Rain 

Atlanta (Bowie) 
Amarillo 
Childress 
El Paso (Brewster,  
Presidio) 
Lubbock (Parmer, 
Castro, Swisher) 
Paris (Grayson, Fannin, 
Lamar, Red River) 
Wichita Falls 

Abilene 
Atlanta 
Brownwood 
Bryan (Freestone, Leon, 
Madison, Milam, 
Robertson) 
Dallas 
El Paso 
Fort Worth 
Lubbock 
Paris 
San Angelo 
Waco 

Austin 
Beaumont 
Bryan 
Corpus Christi 
Houston 
Laredo 
Lufkin 
Odessa 
Pharr 
San Antonio 
Tyler 
Yoakum 

 
 

Mostly Snow

Snow & Ice

Mostly Ice & Freezing Rain

 

Figure 3-5. Texas Winter Storms Based on Site Visits Conducted in 2011. 
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Section 4 
Advisories and Warnings 

 
 
Definitions 
 
The National Weather Service is a good source for regional and national information on 
approaching storms and adverse weather conditions. The NWS system provides the following 
winter weather related advisories and warnings: 

1. Warning 

A weather condition that is life threatening to those caught outdoors. 

2. Advisory 

A weather condition that is an inconvenience to people outdoors or can produce 
difficulty in travel. 

3. Winter Storm Watch 

• Issued when conditions are favorable for the development of hazardous winter 
weather. 

• These conditions may occur singularly, or in combination with others. 
• Usually issued 24 to 48 hours in advance. 

4. Winter Storm Warning 

• Issued when life threatening winter weather conditions are imminent or very likely. 
• Includes the occurrence of combinations of snow, ice, wind, and cold. 

5. Blizzard Warning 

• Sustained wind or frequent gusts of 35 mph or more. 
• Considerable falling snow and blowing snow frequently reducing visibility to one-

quarter mile or less. 
• Conditions last three hours or more. 

6. Winter Weather Advisory Issued for Sleet, Snow, Freezing Drizzle/Rain or Blowing 
     Snow 

• Sleet accumulations are expected to be less than one half of an inch. 
• Snowfall of 2 to 5 inches in 12 hours. 
• Light accumulations of freezing drizzle or freezing rain. 
• Blowing snow intermittently reducing visibility to one quarter of a mile. 
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Section 5 
Other Weather Tools 

 
 
Thermal Mapping for Road Condition Prediction 
 
Another tool used in other parts of the country to predict road conditions is thermal mapping. A 
combination of local features and how they react to prevailing weather conditions generate a 
unique signature of each highway. Thermal mapping is used to assist the maintenance supervisor 
to locate and quantify temperature variations across a roadway network. 
 
Thermal mapping is used in conjunction with RWIS stations and pavement sensors to predict and 
estimate road temperatures and identify areas that may require advance treatments. Thermal 
mapping establishes a relationship between variables and how they interact under different 
weather scenarios. There are a number of private vendors capable of providing this service. 
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Section 1 
Organizational Structure 

 
The organizational structure consists of activities such as task allocation, coordination, and 
supervision, which are directed toward the achievement of organizational aims.  There are 
various levels of organizational structure within TxDOT:  Division, Region, District, and Area.   
 
Incident Command System 
 
The Incident Command System (ICS) is a standardized, on-scene, all-hazards incident 
management approach that (1): 
 

• Allows for the integration of facilities, equipment, personnel, procedures, and 
communications operating within a common organizational structure. 

• Enables a coordinated response among various jurisdictions and functional agencies, both 
public and private.   

• Establishes common processes for planning and managing resources.  
 
Whiles the Organizational Structure provides the roles and responsibilities across an agency, the 
Incident Command System (ICS) provides a more direct structure for dealing with emergencies 
such as winter weather events.  As a system the ICS is extremely useful; not only does it provide 
an organizational structure for incident management, but it also guides the process for planning, 
building, and adapting that structure.  Using ICS for every incident or planned event helps hone 
and maintain skills needed for the large-scale incidents (1). 
 
Four levels of ICS should be established within TxDOT for responding to winter weather 
response.  These four levels are: 
 

• Regional. 
• District. 
• Area Office. 
• Maintenance Section.  
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Section 2 
Region 

 
TxDOT’s four regional service centers provide administrative and project management support 
to the Department’s 25 Districts.  Internal support includes facility, information technology, 
purchasing, and accounting.  For project management, the regions aid in environmental planning, 
scheduling, metropolitan planning organization coordination, administering Transportation 
Improvement Program (TIP), and Right-of-Way (ROW) acquisition (2).  The four regions are: 
 

• West Region: Abilene, Amarillo, Childress, El Paso, Lubbock, Odessa, San Angelo. 
• North Region: Atlanta, Brownwood, Dallas, Fort Worth, Paris, Tyler, Waco, Wichita 

   Falls. 
• South Region: Austin, Corpus Christi, Laredo, Pharr, San Antonio, and Yoakum. 
• East Region: Beaumont, Bryan, Houston, and Lufkin. 

Organizational Structure 
 
Each Region has an organizational structure.  Figure 4-1 shows an example organization chart of 
functional descriptions for the South Region.   
 
Key Personnel 
 
Key personnel involved in winter weather response: 
 

• Head of ARD Operations:  Oversees several key areas of regional interaction with 
districts in the event of a winter storm.  These areas include fleet management and 
equipment sharing within the region, equipment purchasing, and training. 

• Fleet Manager:  Coordinates fleet (equipment) management activities between the 
various districts in the Region.  

• Purchasing: Coordinates purchases for the Districts materials and supplies to support 
winter storm operations.   

 
Command and Control 
 
A regional ICS needs to be established to coordinate a region’s response to winter weather 
response.  Such an ICS should clearly establish the hierarchy and interaction required to maintain 
the flow of information between the District and the regional office.   
 
The Region provides the Districts with:  
 

• Fleet Management Support. 
• I/T Support. 
• Purchasing Support. 
• Accounting Support. 
• Budget Support. 
• Back-up and Relief Support of District Functions. 
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Figure 4-1.  Example of a Region Support Center Organizational Chart – South Region.  

 
Communication and Coordination 
 
An example of a general response and coordination processes among district, region, and 
division personnel for winter weather events and other planned or forecasted emergencies are 
depicted in Figure 4-2 for the West Region Districts and West Region Support Center (3).  The 
Maintenance Division (MNT) provides logistical and communication assistance to the Regions. 
They coordinate the statewide operating center (SOC) if needed, for large scale emergency 
events. More often than not, the MNT is not involved in typical winter weather at the Districts 
level. Figure 4-3 shows an example of a general response and coordination process that includes 
the maintenance section and how the section coordinates with the district and the region.  For 
more localized winter weather events, communication and coordination may be wholly contained 
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within a single District.  As the severity and geographic impact of the winter weather event 
increases, additional communication and coordination at regional and district levels is required. 
 
While the District assignment to a region is based on geographic location, during winter weather 
operations some Districts can operate more closely with other districts not necessarily in their 
Region.  For instance, the Yoakum District often times coordinates more closely with the 
Houston District during winter weather events than other districts within the South Region. 
 

 
Figure 4-2.  Response and Coordination Process                                                             
among District, Region, and Division Levels (3). 
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Figure 4-3.  Response and Coordination Process                                                              

among Maintenance Section, District, and Region. 
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Section 3 
District 

 

Organizational Structure 
 
An example of a functional description of a District organizational chart is shown in Figure 4-4 
for the Austin District (4).  All Districts have an organizational chart and all key personnel are 
depicted on it. Additionally, each Maintenance Section should have copies of their respective 
District organizational chart. 
 
Key Personnel  
 
Typical roles and responsibilities for critical district staff involved in winter weather response are 
identified below.  

• Director of Maintenance—Coordinates district response including movement of 
personnel and equipment between areas as required and informs the District Engineer 
when this is done; coordinates with other agencies and responds to requests for assistance 
under the direction of the Texas Department of Public Safety (DPS) Disaster District 
Committee Chairman; and activates and operates the District Emergency Operations 
Center (EOC) when necessary. 

• Director of Transportation Operations—Coordinates placement of portable 
changeable message signs (PCMSs) and appropriate messaging on PCMSs and Dynamic 
Message Signs (DMS) throughout the district. 

• District Emergency Coordinator—Coordinates communication between the 
maintenance section and District office; and could assist the Director of Maintenance or 
Director of Transportation Operations in their duties. 

• Public Information Officer—Responds to media requests, issues press releases, and 
distributes information via e-mail and other methods as appropriate. 

• District Engineer (or Designee)—Coordinates with other Districts including requesting 
or responding to requests for outside assistance (personnel, equipment, etc.). 

 
Command and Control 
 
A separate ICS needs to be developed for each District that identifies key roles and 
responsibilities for responding to emergencies at the district level.  An example of a District ICS 
is shown in Figure 4-5 for the Amarillo District.  Such an ICS facilitates the coordination of 
winter weather responses, in particular for large scale events.  
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Figure 4-4.  Example of District Organizational Structure – Austin District (4). 
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 Figure 4-5.  District Incident Command System – Amarillo District (5).  
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Section 4 
Area Office 

Organizational Structure 
 
An example of a functional description of an Area Office organizational chart is shown in  
Figure 4-6 for the Houston District Central Houston Area Office.   
 
 

 
Figure 4-6.  Example of Area Office Organizational Structure – Houston District. 

 
Key Personnel 
 
Key roles and responsibilities of staff at the maintenance section: 

• Area Engineer—Coordinates area response including movement of personnel and 
equipment as required and informs the Director of Maintenance when this is done.  
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Section 5 
Maintenance Sections 

 
 
The Maintenance Section Supervisor is responsible for all winter weather response operations at 
the section level.  He has control over all issues pertaining to the preparedness, response, and 
recovery actions for winter weather.   He oversees the maintenance of equipment, management 
of supplies and handles all personnel involved in the maintenance winter weather operations and 
is supported by the office managers.   

Organizational Structure 
 
Key Personnel 
 
Key roles and responsibilities of staff at the maintenance section: 

• Maintenance Section Supervisor: Activates and commands winter weather response 
within their section. 

• Maintenance Office Managers: Updates the HCR system periodically and maintains 
communication with district maintenance administrator (or other district maintenance 
staff).  

• Crew/Technicians:  Responsible for maintenance activities of winter equipment. 
 
Command and Control 
 
Figure 4-7 shows a typical structure of operations at the maintenance sections.  Note, that a 
critical element of the organizational structure is the interaction between the Maintenance 
Section Supervisor and neighboring counties as well as with the District Office.   
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Figure 4-7.  Example of District Organizational Structure. 
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Section 1 
Phases of the Event 

 
 
Phases of Events 
 
Winter weather response requires an extraordinary level of communication and coordination 
between the maintenance sections (at the forefront of battling winter weather) and the District 
office (with the capability of coordinating among various maintenance sections).  In some cases, 
this level of effort involves other TxDOT District offices as noted in the following section.  This 
section identifies, describes, and assigns responsibilities to several operational items during the 
response to winter weather at both the district and maintenance section levels.   
 
There are generally three phases involved with winter storm management.  These three phases, 
when adequately identified and addressed, provides a District with a comprehensive approach to 
responding to a winter storm event.   

Preparedness  
 
This phase is often times referred to as “Pre-Storm” or “Pre-Event” activities.  It is a critical 
component of an agency’s winter storm management plan.  A diligent approach to this stage will 
ensure that an agency is adequately positioned to respond to a winter storm event.  Typical 
activities include handling incoming weather information, coordinating between various districts, 
maintenance sections, and external agencies; and managing of district and regional assets.     

Response 
 
This phase identifies actions that happen during the winter event.  Major items to consider 
include the following: 
 

• Establish EOC. 
• Coordination and Communication. 
• Implement Deployment and Redeployment Plans. 

o Crews. 
o Equipment. 
o Safety. 
o Control Actions. 
o Treatment Actions. 

• Risk Management. 
• Reporting. 

Recovery 
 
This Phase identifies post-winter event actions that provide an overview of the lessons learned 
for each winter season.   
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Section 2 
Preparedness  

 
 
Increasing traffic volumes and higher public expectations, coupled with advances in weather 
forecasting technologies, require a proactive winter weather response approach from TxDOT.  
Traditional response only after a storm event is no longer acceptable.  Instead, TxDOT personnel 
are expected to plan and prepare for adverse weather well in advance of any event.  
Recommended pre-event activities—including the collection of incoming weather-related 
information, coordination and pre-planning within and outside TxDOT, and asset (equipment 
and personnel) management—are described below. 
 
Definition of District Level and Maintenance Section Operations 
 
These are operations that occur within the jurisdictional boundaries of the District and/or 
Maintenance Section area of responsibility. The integrated organizational structure of the District 
and/or Maintenance Section will match the needs of single or multiple winter weather events.  
 
Incoming Information 
 
Knowledge of local weather trends and the ability to accurately forecast weather are essential for 
directing effective winter weather response actions.  A number of information sources—
including personnel within and outside of TxDOT, technology-based detection and verification 
field devices, and weather forecasting and reporting agencies—can be used singularly or in 
combination to direct decision-making related to winter weather response actions. 
 
TxDOT and Other Agency Personnel 
 
Field personnel or remote personnel relying upon surveillance technologies can provide valuable 
information related to adverse weather events. 

• TxDOT Maintenance Personnel.  TxDOT maintenance personnel typically operate in 
the road environment, are familiar with area “trouble spots,” and can provide direct 
verification and reporting of weather conditions in the field. 

• Other Agency Personnel.  Similar to TxDOT’s maintenance personnel, State or local 
public safety or local transportation agency personnel can provide direct verification and 
reporting of weather conditions in the field.  Established coordination and cooperation is 
required to ensure that these non-TxDOT personnel proactively report adverse weather 
conditions to TxDOT. 

• TxDOT Traffic Operations Personnel.  In areas where surveillance technologies are 
available, TxDOT traffic operations personnel can alert TxDOT maintenance personnel 
of a potential weather-related event based on traffic flow patterns and/or visual cues.  
Verification can occur either in the field by maintenance personnel or remotely by traffic 
operations personnel using closed-circuit television (CCTV) cameras (described below). 
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Technology-Based Field Devices 
 
In lieu of or to supplement direct personnel observation, technology-based detection or 
verification field devices providing weather-related information include (CCTV) cameras, road 
weather information systems (RWIS), fog/flood warning systems, and thermal mapping. 

• Closed-Circuit Television (CCTV) Cameras.  CCTV cameras provide limited-access 
video images for broader traffic and roadway monitoring purposes.  Improvements in 
picture quality, pan and zoom capabilities, and video data transmission rates have made 
CCTV a useful remote verification tool for any event disrupting the normal flow of 
traffic, including select adverse weather events (e.g., flooding, drifting snow).  The 
effectiveness of CCTV cameras in providing weather-related information is dependent 
upon the extent and adequacy of camera coverage. 

• Roadway Weather Information Systems.  With a narrowed focus on detecting adverse 
weather conditions, roadway weather information systems (RWIS) utilize various gauges 
and meters to record and monitor real-time air and dew temperatures, humidity, rainfall, 
wind speed and direction, pavement temperatures, ground temperatures, visibility, and 
more.  RWIS can be used as a stand-alone weather station or can be configured to support 
specialized anti-icing and de-icing equipment and applications. 

• Thermal Mapping.  Thermal mapping can be used in conjunction with RWIS to locate 
and quantify temperature variations across a roadway network.  Across a roadway 
system, some sections will be warmer or colder than others.  Thermal mapping predicts 
where these warm and cold sections will occur and helps identify areas that are likely to 
freeze.  Thermal maps are influenced by the surrounding physical environment, such as 
cuts and fills, embankments, urban heat, trees and buildings and the prevailing weather 
patterns.  Thermal maps can be used in several ways, such as: determining the location 
for ice detection sensors, extrapolating temperature trends over a thermal mapped 
network from a few measured sites or aiding in the design of pretreatment routes.  The 
long term goal of thermal mapping is to establish an ice prediction system, which will 
cover an entire maintenance section.  Figure 5-1 shows an example of a geothermal map 
showing heat flow across the United States. 

• Flood Warning Systems.  Specific to flood events, flood warning systems typically 
utilize pressure transducer flood sensors implemented at critical existing water crossings 
to detect unsafe water levels.  Water level information is provided continuously from the 
field sensors to the responsible agency.  If a flood threat is present, the responsible 
agency would remotely activate in-field warning beacons (using wireless communication 
technologies) and issue a high water warning.  In some instances, flood warning systems 
can be supplemented with CCTV to provide verification of a flood threat. 

• Fog Warning Systems.  Similar to flood warning systems, fog warning systems rely 
upon field sensors, communication of adverse weather conditions to the responsible 
agency, and in-field warning devices to ensure the safety of motorists.  Fog warning 
systems commonly utilize “smart road studs” that contain microprocessor technology 
capable of detecting fog and loss of visibility.  Once fog is detected, the studs emit a 
flashing LED display that is approximately four times the light intensity of most current 
road reflective markers to assist motorists with lane-tracking. 
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Figure 5-1. Geothermal Map of the United States (1). 
 
 
Weather Forecasting and Reporting Agencies 
 
A number of weather forecasting and reporting sources—including the National Weather 
Service, various private forecasting agencies, and various Internet websites—provide weather-
related information in support of winter weather response. 

• National Weather Service.  The National Weather Service (NWS) typically has a broad 
regional weather focus that may lack sufficient detail to support TxDOT’s winter weather 
response actions.  Forecasts and radar, satellite, and graphical images are available at the 
NWS home page, http://weather.gov.  Caution should be taken when using any radar or 
satellite picture, since training and education are required to know exactly what is being 
shown.  Trained expert staff from NWS will often provide more specific information 
upon request to better support winter weather response decision-making. 

• Private Forecasting Services.  Various private companies offer similar weather 
forecasting services.  Use of these private services has not proven cost-effective 
historically in Texas.  However, if private forecasting services are deemed necessary, 
established contracting procedures should be followed. 

• Internet Websites.  Internet websites are providing increasingly comprehensive and 
detailed weather-related information as technology continues to advance.  Common 
websites are as follows: 

http://weather.gov/
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− http://www.roadweather.com/  
− http://www.accuweather.com/wx/index.htm  
− http://www.intellicast.com/  
− http://www.wunderground.com/  
− http://www.rap.ucar.edu/weather/radar/  

 
These sites require Internet access but are otherwise free of charge. 
 
Coordination and Communication 
 
Routine pre-event coordination should involve personnel within and outside of TxDOT.  
Personnel at both the maintenance field response staff and district administrative levels should be 
involved.  Maintenance section field response personnel can work cooperatively to enhance 
winter weather response operations.  District administrative personnel can help to identify and 
secure necessary supporting resources and/or approve changes in operational policy related to 
winter weather response.  Coordination and communication activities should be done both within 
TxDOT and between TxDOT and relevant stakeholders in the State’s emergency response 
process.   
 
It is important to recognize the distinctive role that each agency or organization can play in 
winter weather response activities.  State and local law enforcement agencies, local 
transportation agencies, and private towing organizations can assist in managing traffic and 
maintaining traveler mobility during an adverse weather event.  Local fire and rescue and EMS 
agencies can attend to those injured as a result of the adverse weather event, but must also 
maintain mobility and access to attend to the health and safety of those unaffected by the weather 
event.  The news media can relay traveler advisories to a broad audience through a variety of 
different commercial media. 
 
Activities Internal to TxDOT  
 
The following activities are suggested to improve and maintain adequate communication and 
coordination within TxDOT Districts: 
 

• Coordination meetings should occur between a 
TxDOT District and adjacent Districts  
or Districts sharing a common key transportation 
corridor through the state.  This  
meeting is at the administrative level, to discuss 
cross-district issues such as personnel  
and equipment movement, personnel and 
equipment sharing, and joint Emergency 
Operations Center (EOC) set-ups.  

• On a quarterly, semi-annual, or annual basis, personnel from adjacent or corridor 
Maintenance Sections should convene to discuss any changes to response boundaries, 
response procedures, appropriate personnel contacts, available equipment (or other 
assets), resource needs, or other salient topics related to winter weather response.  This 

 
Best Practice 

Regular coordination meetings 
should occur between neighboring 
TxDOT Districts, and Districts that 
share a common key transportation 
corridor through the State. 

http://www.roadweather.com/
http://www.accuweather.com/wx/index.htm
http://www.intellicast.com/
http://www.wunderground.com/
http://www.rap.ucar.edu/weather/radar/
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is also to establish good working relationships between maintenance staff from 
neighboring districts. 

• Pre-event coordination meeting(s) should occur between a TxDOT District Office and 
the Maintenance Section Supervisors.  Discussions should address supervisor concerns 
for upcoming winter season, lessons learned from prior season, and additional items 
relevant to improving response to winter weather conditions.   

 
Activities with External Agencies 
 
The following activities are suggested to improve and maintain adequate communication and 
coordination between TxDOT Districts and other stakeholder agencies involved in winter 
weather response: 
 

• Identify key stakeholder agencies involved in the management of or response to  
adverse weather events including State and 
local law enforcement agencies, local fire and 
rescue agencies, local EMS agencies, local 
transportation agencies, private towing 
organizations, and the news media.   

• Develop a detailed contact list for key staff 
involved in winter weather management in  
the stakeholder agencies identified, and make 
copies available to both the District office and all maintenance sections.  This list 
should be updated each year immediately prior to the start of the winter season. 

• Conduct coordination meetings between TxDOT District office administrative 
representatives and administrative representatives of State and local law enforcement 
agencies, local fire and rescue agencies, local emergency medical services (EMS) 
agencies, local transportation agencies, private towing organizations, the news media, 
and other personnel involved in the management of or response to adverse weather 
events.  Discussions should focus on improving communication among these agencies 
and other high-level topics relevant to winter weather response.    

• On a quarterly, semi-annual, or annual basis, coordination meetings should be held 
between District Maintenance Supervisors and representatives from these varied 
agencies to discuss any changes to response boundaries, response procedures, 
appropriate personnel contacts, available equipment (or other assets), resource needs, or 
other salient topics related to winter weather response. 

• TxDOT maintenance supervisors should establish a communications and coordination 
protocol with neighboring Departments of Transportation. 
 

Deployment and Redeployment Planning 
 
In preparation for a winter weather event, comprehensive deployment and redeployment plans 
that consider deploying resources (personnel, equipment, materials, and supplies) to assist other 
Districts, the availability of resources within TxDOT and procedures for accessing additional 
resources outside of TxDOT should be developed. Additionally, the redeployment of forces to 
their respective home stations is reviewed as well.   

 
Best Practice 

Maintain an up-to-date list of key 
staff at stakeholder agencies 
involved in winter weather 
operations management. 
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Equipment   
 
During weather events, TxDOT utilizes a variety of equipment to respond on short notice to 
adverse weather events.  Such equipment includes dump trucks; motor graders; front end loaders, 
V-box and tailgate spreaders; snow plows, wings, and blowers; herbicide rigs and pickup 
applicators.  Supplemental equipment includes emergency traffic control trailers stocked with 
traffic barrels, cones, barricades, necessary signs, and materials for road closures and portable 
changeable message signs (PCMS).   
 
Such equipment may originate wholly within the affected TxDOT District or area, be 
“borrowed” from an adjacent TxDOT District or area, or be made available through a short-term 
lease from a non-TxDOT provider. 
 

• Deployment and use of equipment available wholly within the affected TxDOT District 
or area requires only a basic understanding of the equipment’s location, status, and 
point of contact for dispatch. 

• Deployment and use of equipment from an adjacent TxDOT District or area may also 
be accomplished through this basic process or may require a formalized agreement that 
establishes a priority for equipment use (for significant weather events, adjacent 
TxDOT Districts or areas may be reliant upon this equipment to service their own 
roadways). 

• In such instances, leased equipment may prove to be a viable option.  Equipment can be 
leased either with or without an operator.  Equipment may be leased with operator only 
to supplement State forces.  In order for the lease to be considered a purchase of 
services, State forces must perform a minimum of 51 percent of the work.  If the work 
performed by the contractor will exceed 49 percent, the work must be performed under 
a routine maintenance contract (2).  Standard terms and conditions that apply to the 
lease of equipment with and without an operator are available on the General Services 
Division (GSD) website.  An alternative fuel waiver must be obtained prior to the lease 
of vehicle. 
 

Purchasing Equipment 
 
Major equipment—defined as any wheeled or tracked equipment, trailers, or other items 
generally used in the support of the construction and/or maintenance functions of highways and 
rights of way—are purchased by GSD for all of TxDOT as part of its fleet management function.  
Districts and divisions cannot purchase major equipment directly from the Texas Building and 
Procurement Commission (TBPC) automated system.  Major equipment is funded from the GSD 
capital equipment budget and should not be purchased using overhead, minor equipment, or any 
account other than those designated for major equipment.  Snow plows and other expensive 
equipment for rapidly moving large amounts of snow should only be considered for areas that 
experience frequent snowstorms.  Selected items of major equipment are available on term 
contract.  Emergency purchases are not allowed for acquiring major equipment (2).  See 
Chapter 7 Winter Weather Equipment and Maintenance Considerations, for more details on 
winter weather equipment. 
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Replacement Parts and Equipment 

Replacement parts and equipment may be required to support effective equipment operation.  
Parts through a distributor are the appropriate method of purchase to obtain original equipment 
manufacturer (OEM) repair parts that are needed for immediate use.  This method cannot be used 
to purchase labor or parts for stock.  The parts must be purchased from an OEM dealer or 
distributor and put into use within approximately a week to 10 days of receipt.  There is no limit 
on the dollar amount of a distributor purchase, but prior approval of GSD may be required.  
Districts must include the equipment number(s) of the major equipment unit(s) for which the 
repair parts are being purchased in the accounting data on the APS User Request.  When 
immediate repairs are needed and new parts are not readily available, Districts may purchase 
used repair parts under small purchase or emergency authority (as appropriate).  The file must be 
thoroughly documented to indicate the reason used parts are purchased.  In APS, use the F6 
[Justification] or F9 [Item Description] function as applicable (see Section 8 Used 
Equipment/Supplies, Parts of the Purchasing Manual). 
 
Materials and Supplies   
 
Materials and supplies to support winter weather response commonly include replacement parts, 
ancillary personnel supplies, and anti- or de-icing bulk materials.   

Materials 

• Purchasing: Anti or de-icing materials are obtained using a blanket bid master and the 
open-market method of purchase.  GSD will survey districts and initiate annual statewide 
blanket purchases of anti/de-icing materials.  Statewide blanket purchases include rock 
salt, calcium magnesium acetate (CMA), and magnesium chloride (liquid and solid).  In 
situations where the open-market method of purchase is not appropriate, Districts may 
use small purchase procedures.  An example is potassium acetate—these types of 
materials are considered proprietary (sole source) and must be purchased through GSD.  
If an emergency situation requires the purchase of anti/de-icing material, districts will 
follow the procedures for an emergency purchase. 

• Inventory: Conduct inventory of in-stock snow and ice control materials including 
o Granular chemical materials (both stockpile and palletized). 
o Liquid chemical materials. 
o Abrasives. 

• Procurement: Snow and ice control materials should be ordered, tested, and stockpiled 
prior to a pre-determined date each year.   

• Storage and Loading Area: Adequate storage facilities should be provided for both 
granular and liquid snow and ice control chemicals.  These should include covered 
storage buildings for bulk granular materials as well as storage tanks with secondary 
containment (if needed) for bulk liquids.  Ensure loading and delivery areas are adequate; 
consider the size of doors and openings to accommodate loading and unloading; comply 
with state and federal regulations governing spills and environmental discharge concerns. 

 
See Chapter 8 Winter Weather Chemicals and Materials, for information on the various 
chemicals available to use during winter weather treatment operations. 
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Ancillary Personnel Supplies 

Additional ancillary personnel supplies intended to keep them safe and their equipment 
functional should not be overlooked in preparing for winter weather response.  Appropriate 
quantities of items such as gloves, storm suits, other personal protective equipment, flashlights 
and batteries, windshield de-icer, wiper blades, and other should be kept on hand to adequately 
respond to each event.  If a winter weather event is expected to result in TxDOT personnel 
working outside their Area or in another District, maintenance supervisors should request DART 
cards for their employees to pay for rooms and meals. 
 
Reporting Equipment, Material, and Supplies  
 
Recommended guidelines for reporting District equipment, materials, and supplies both within 
the District and to the Region are shown in Table 5-1.   
 

Table 5-1. Recommended Equipment Inventory Reporting Schedule. 
Item Report From Report To Due Dates 

Equipment 
Inventory 

Maintenance 
Section Supervisor 

Director of 
Maintenance 

October 1 
January 1 
April 1 Director of 

Maintenance 
Region Fleet 
Manager 

Materials 
Inventory 

Maintenance 
Section Supervisor 

Director of 
Maintenance 

October 1 
January 1 
April 1 Director of 

Maintenance 
Region 
Purchasing 
Manager 

Supplies 
Inventory 

Maintenance 
Section Supervisor 

Director of 
Maintenance 

October 1 
January 1 
April 1 Director of 

Maintenance 
Region 
Purchasing 
Manager 

 
 
Personnel Training and Safety 
 
Effective personnel training and safety programs are integral to winter weather response 
operations. 
 
Training 
 
TxDOT employees have varying degrees of experience with snow winter weather response.  It is 
important to recognize levels of individual employee experience when assigning work activities.   
 
Formalized Training: All personnel should be trained in proper procedures prior to being 
assigned to winter weather response duties.  Maintenance supervisors are responsible for the 
proper training of all crew members.  Some of the key steps in scheduling formalized training 
include the following: 
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• Maintenance Section Supervisor should identify formal training needs for crew in 

maintenance section. 
• Coordinate training needs for maintenance section – Maintenance Section Supervisor 

and District Maintenance Administrator (or designee) should coordinate the 
identification and procurement of formal training programs for maintenance section 
staff. 

• District of Maintenance or District Maintenance Administrator (or designee) should 
identify training needs for District administrative and management personnel involved 
in winter weather operations management. 

 
All formal training should be completed as part of pre-winter season activities.  The National 
Highway Institute (NHI) in conjunction with the Federal Highway Administration (FHWA) 
provides several training programs for maintenance personnel involved in winter weather 
operations (3). 
 
On the Job Training: In addition to formalized training, recommended on-the-job training 
practices specific to winter weather response include the following: 
 

• Pair experienced and inexperienced personnel to allow the inexperienced crew 
member time to become familiar with winter weather response operations. 

• Allow new personnel to inspect their route prior to a winter weather event to note any 
hazards or changes to the roadway that may not be visible during a winter storm. 

• Allow new operators time to become familiar with a piece of equipment—this can be  
beneficial during night operations, blowing 
snow, and other low-visibility conditions. 

• Operating a snow plow is a unique activity 
for even the most experienced truck drivers 
who may be new to TxDOT.  New 
operators should complete orientation 
training prior to being assigned plowing 
duties, with an emphasis on proper plowing 
techniques, operating speed, plowing in 
high-volume traffic, and plowing near 
railroad crossings. 

• Where possible, send district maintenance section staff for training in other types of 
winter conditions in other districts. 

 
See Chapter 11 Training Considerations for more details on training needs, and suggestions for 
training of TxDOT staff on winter weather operations and management. 
 
Safety Measures 
 
The safety of all crew members and the traveling public is the highest priority during a winter 
weather event.  Work during periods of adverse weather is by nature a potentially hazardous 
operation but various safety measures are recommended to protect response personnel.   
 

 
Best Practice 

Pair experienced and inexperienced 
personnel to allow the inexperienced 
crew member time to become 
familiar with winter weather response 
operations. 
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• Prior to a winter weather event, a safety meeting should be held in every maintenance 
section to discuss weather-related safety issues.  The meeting should address new and 
refresher training topics for equipment operators and standard operating procedures 
during a winter weather event. 

• Prior to the winter season, ensure that all winter weather equipment is in good working 
condition for the upcoming winter season.  Conduct thorough equipment safety checks 
and have them reviewed. 

• District should have adequate ancillary personnel equipment for maintenance crews 
such as boots, gloves, and communication apparatus. 

• Provide information to the public on safe driving tips during winter weather conditions.  
Tips should include driving around staff-operated winter weather equipment, such as 
motor graders, dump trucks, and snow plows. 

 
Preliminary Risk Management 
 
Risk management is the process of identifying, assessing, and controlling risks arising from 
operational factors and making decisions that balance risk costs with mission benefits.  A 
preliminary risk assessment should be performed to identify the risks posed to the following 
groups of people: 
 

• Step 1. Identify hazards: Outline the hazards posed by the incoming winter storm.  
Each type of winter storm will have its own hazards.  For instance, the hazards 
associated with snow weather is different from one associated with sleet.  

• Step 2. Assess hazards to determine risks:  Outline the risks associated with each 
hazard.  For instance the risks posed by snow weather vary significantly in a District 
that is unfamiliar with snow weather as compared to one that regularly deals with snow. 

• Step 3. Develop controls and make risk decisions: Identify the controls (tools) 
available to the District to deal with the incoming weather.  Again this depends on 
several factors including the number, skill, and expertise of personnel; the available 
winter weather equipment; and the communication sophistication of the EOCs. 

• Step 4. Implement controls:  This involved deploying the planned winter weather 
management procedures in the District Snow and Ice Control Plan. 

• Step 5. Supervise and evaluate.  Constant monitoring of winter weather operations is 
critical in ensuring a success of the response operations to winter weather.  

 
Various risks associated with any winter storm should be critically evaluated including: 
 

• Level of risk to traveling public:  Outline the level of risk posed by an incoming storm 
to the safety of the traveling public.   

• Level of risk to safety of maintenance crew: Outline the level of risk posed by an 
incoming storm to the safety of maintenance field crew.  Include the potential for 
handling hazardous materials.   

• Level of risk to safety of other emergency personnel: Outline the level of risk posed 
by an incoming storm to the safety of first responders.  Include the potential for 
handling hazardous material. 
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• Level of risk to economy: Outline the level of risk posed by an incoming storm to the 
local economy of Region, District, or County.   

• Level of risk to environment: The potential impacts to the environment posed by not 
only a particular storm but also the response operations in particular the use of chemical 
materials and abrasives should be evaluated. 

 
Assess the risks based on each incoming storm event.  The risk escalates based on the level of 
the incoming storm.  Figure 5-2 is an example of a risk assessment worksheet (9). 
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Reporting Requirements 
 
It is recommended that reports be provided at the maintenance section to detail various activities 
performed during the deployment of equipment.  Sample reports include the following: 
 

• Operator’s Daily Report: a daily report of an equipment operator’s activities including 
the start of equipment use and end time, type of equipment, and the amount of material 
used during operation. 

• Supervisor’s Report: status report of winter weather event provided by the Supervisor. 
• Taper Log:  summary report on weather conditions and the administration and impact 

of materials. 
• Snow and Ice Tickets: report detailing work performed by maintenance crew. 

 

Figures 5-3 through Figure 5-6 show examples of these forms, modified from samples used in 
New York (4).  
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Checklist for Preparedness for Winter Events 
 
Table 5-2 and Table 5-3 serve as a checklist for districts and their maintenance sections, 
respectively, on various aspects of pre-winter season events to conduct.  Note that the checklist is 
to provide a general overview of pertinent items to consider prior to the actual start of the winter 
season and is not meant to be a detailed analysis of required actions.  Also note that some of 
these action items are best considered following a winter season in order to provide enough time 
for completion prior to the upcoming winter season.  For instance, in order to ensure proper 
training for personnel, training arrangements need to be made well in advance of winter, to 
determine the appropriate training programs, identify the relevant personnel, and arrange for 
funds to pay for the training program.  
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Table 5-2. District and Regional Checklist for Preparedness Activities. 

PREPAREDNESS  ACTIONS 
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Region District 
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Incoming Information          
Identify and confirm sources of incoming weather 
information       X  

Coordination          
Establish regular meetings with neighboring District 
administrative personnel    X X X X X 

Establish regular meetings with other agencies involved in 
winter weather operations management (include news 
media) 

   X X X X  

Develop, update and confirm regional emergency contact 
list       X  

Develop, update and confirm district-wide emergency 
contact list       X  

Establish, update and confirm ICS for Region X   X    X 
Establish, update and confirm ICS for District     X X X  
Establish Regional EOC based on threat level X   X     
Establish District EOC based on threat level    X X X X X 
Communication         
Develop and update Playbook for Winter Storms and make 
available to public        X  

Implement and update District Playbook for Winter 
Storms*       

X X 

Check for interoperability of communication system     X X X  
Check for redundancy in communication system     X X X  
Deployment and Redeployment Planning         
Assess deployment plan for equipment and materials 
across District     X  X  

Assess deployment plans for equipment and materials 
across Region  X X  X  X  

Equipment         
Identify district-wide equipment needs     X  X  
Procure necessary winter equipment for District  X X    X  
Materials and Supplies         
Identify district-wide materials and supply needs     X  X  
Identify district-wide needs for ancillary personnel 
equipment     X  X  

Procure needed snow and ice control materials for District  X   X  X  
Procure needed ancillary personnel equipment  X   X  X  
Provide adequate storage facilities for granular and liquid 
snow and ice control chemicals at District reserve storage        X  
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Table 5-2. District and Regional Checklist for Preparedness Activities (Continued). 
 

PREPAREDNESS  ACTIONS 
 

KEY PERSONNEL 
Region District 
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Ensure loading and delivery areas are adequate for District 
storage facility       X  

Reporting Equipment, Materials and Supplies         
Report equipment inventory by pre-set deadlines   X  X  X  
Report materials and supplies by pre-set deadlines  X   X  X  
Safety and Training         
Develop and implement training programs for 
management and field crew       X  

Provide training on use of HCR system for relevant 
District staff       X  

Risk Management         
Develop risk assessment and management strategy X    X X   
Reporting Requirements         
Outline District reporting requirements       X  
Provide guidance on reporting requirements at the District     X  X  

* Each District should develop a playbook for winter storms 
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Table 5-3. Maintenance Section and Area Office Preparedness Activities. 

PREPAREDNESS ACTIONS 

KEY PERSONNEL 
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Incoming Information       
Identify and confirm sources of incoming weather information X X X X  
Coordination   X    
Confirm regional emergency contact list  X    
Confirm district-wide emergency contact list  X    
Confirm ICS for Region  X    
Confirm ICS for District  X X   
Confirm District EOC point contact(s)  X X X  
Establish EOC for maintenance section       
Implement and confirm ICS for Area and Maintenance Section X X  X  
Conduct pre-season meeting(s) with neighboring districts X X    
Conduct pre-season meeting(s) with local stakeholder agencies  X    
Communication      
Check for interoperability of communication system  X    
Check for redundancy in communication system  X    
Deployment and Redeployment Planning      
Assess deployment plan for equipment and materials across the Section X X    
Equipment      
Complete equipment maintenance checks in Chapter 7*  X X  X 
Identify maintenance section equipment needs  X X  X 
Procure the necessary winter equipment  X    
Establish process for coordination of equipment movements between 
maintenance sections X X    

Materials and Supplies      
Conduct inventory of in-stock snow and ice control materials   X  X 
Identify maintenance section materials needs   X  X 
Initiate procurement procedures for snow and ice control materials   X    
Calibrate all material spreaders     X 
Identify maintenance section ancillary personnel equipment needs   X  X
Procure needed ancillary personnel equipment  X    
Provide adequate storage facilities for granular and liquid snow and ice 
control chemicals  X    
Check adequacy of loading and delivery areas   X X  X
Pre-treat sand/abrasives stockpiles to keep materials flowable   X X  X 
Establish process for coordination of materials movements between 
maintenance sections X X    
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Table 5-3. Maintenance Section and Area Office  
Preparedness Activities (Continued). 

PREPAREDNESS ACTIONS 
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Reporting Equipment, Materials, and Supplies      
Report equipment inventory by pre-set deadlines  X    
Report materials and supplies by pre-set deadlines  X    
Safety and Training      
Identify training needs for maintenance section  X X X X 
Coordinate training needs with District  X    
Provide training on use of HCR system for relevant District staff  X  X  
Risk Management      
Identify risks to section and county with different types of winter storms  X    
Confirm risk assessment with District  X    
Reporting Requirements      
Provide guidance on reporting requirements  X    
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Section 3 
Response 

 
 
Response activities are geared toward ensuring a smooth operation of winter operations during 
the winter storm and immediately after the winter storm subsides.  Activities typically continue 
as long as there is either snow or ice or other winter weather precipitation on travel lanes.  
 
Emergency Operations Center 
 
The Emergency Operations Center (EOC) is a centralized command center (or facility) for 
carrying out the principles of emergency preparedness and emergency management, or disaster 
management functions.  The EOC allows for these principles to be carried out at a strategic level 
in an emergency situation, and ensures the continuity of operation of the State, Region, or 
District.  The EOC provides a central location from which government at any level can provide 
interagency coordination and execute decision-making in support of the incident response. 
 
For winter weather response, three main levels of EOC can be established in the event of a 
winter storm.  The level of an EOC activated during a winter storm event depends on the scale of 
the storm event.  The four levels are: 
 

• Statewide EOC. 
• Regional EOC. 
• District EOC. 
• Maintenance Section EOC. 

 
The statewide disaster emergency management is spelt out in the Texas Division of Emergency 
Management website (4).  The Texas State Emergency Deployment Plan outlines roles and 
responsibilities for various state agencies within the overall incident command structure.   
 
Communication Requirements 
 
Two basic requirements should exist in any communications system during winter weather 
events. 
 

• Interoperability: This is the ability of public safety service and support providers to 
communicate with staff from other responding agencies and to exchange voice and/or 
data communications on demand and in real time (5).  To determine the interoperability 
requirements for setting up communication at an EOC:

 
o Identify communication requirements by function or position, not by name. 
o Consider communications needs both inside and outside of the EOC. 
o Prioritize information sensitivity based on routine information, priority 

information, and classified or sensitive information. 
o Consider all types of communication (e.g., radio, telephone, fax, pager). 
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• Redundancy: This ensures a backup if the primary means of communication breaks 
down.  The need to consider redundancy is critical especially with winter weather 
events where communication lines can be disrupted by the weather.   

 
o All agencies involved in the response should be able to switch to a backup system 

when required. 
o A system may work in one situation but not in another, hence the need to plan for 

multiple backup systems.  Thus, the agencies involved need to design a proper 
procedure for switching to the backup systems to ensure that everyone who needs 
to communicate can. 

o Backup systems must accommodate secure communications where necessary. 
 
Public Information 
 
Delivering timely information to the public is an important function of an EOC.  Typically, the 
District PIO supports the Incident Command of the EOC in this role.  Public information, 
education strategies, and communications plans help ensure that various audiences receive 
timely, consistent messages about lifesaving measures, evacuation routes, threat and alert system 
notices, and other public safety information related to a winter storm.    
 
EOC Facility Type 
 
The type and size of facility utilized for conducting EOC operations is largely dependent on the 
scale and type of winter storm event encountered.  For large scale events that affect a significant 
portion of a Region (or State), there will be a need for a larger physical facility with more 
sophisticated communication equipment availability.  Such facilities can be developed by 
combined resources of cooperating agencies involved with incident response (such as the 
Combined Transportation, Emergency, and Communications Center (CTECC) in Austin, 
DalTrans Transportation Management Center in Dallas, TransVISION Traffic Management 
Center in Fort Worth, Houston TranStar in Houston, and TransGuide Advance Transportation 
Management System in San Antonio).  If an urban or rural area is not equipped with state of the 
art transportation facilities and they do have a Traffic Management Center, it is recommended 
that they convert the TMC into an EOC during a winter event of a larger scale. 
 
Regional EOC 
 
At a regional level, an EOC should be set up to help direct large scale winter weather response 
operations that affect multiple districts.  At a minimum the following individuals should be 
actively involved in the EOC:  
 

• Regional coordinators involved with winter weather equipment. 
• District Maintenance Administrators. 
• Directors of Maintenance of various districts within the region. 
• Directors of Transportation Operations of various districts within the region. 

 
The Regional EOC should be held at a facility that provides capabilities for communication 
among all stakeholder agencies in emergency winter operations.  Suggested locations include the 
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TMC for an urban area, the Department of Public Safety command and control facility,  or the 
State Operations Center (SOC). 
 
District EOC 
 
District level EOC is at a lower level than regional EOCs and should involve key district staff 
involved with winter weather response.  At a minimum, the EOC should involve the Director of 
Maintenance, Director of Operations and the District Maintenance Administrator or other 
designated staff involved in the high levels of maintenance operations at the District.  District 
EOCs should serve as the central point for communication and coordination between TxDOT 
and State and local law enforcement agencies, local fire and rescue agencies, local emergency 
medical services (EMS) agencies, local transportation agencies, private towing organizations, the 
news media, and other State Departments of Transportation during a winter weather event.  
Representatives from each of the various primary response agencies should report to the EOC, 
allowing TxDOT to remain in constant contact with both City and County transportation 
representatives as well as representatives from law enforcement and fire fighting.  Particularly 
during winter weather events, this level of coordination greatly enhances the District’s ability to 
quickly respond to trouble spots.  This centralized communication also allows for decisions to be 
made in coordination with the local agencies.  District PIOs should rotate shifts so that at least 
one TxDOT employee is available at all times during a storm event to conduct media interviews. 
 
Each district must develop and distribute standard operating procedures for emergency 
preparation, response, and recovery.  All employees must be trained in the standard operating 
procedures (6).   
 
Maintenance Section EOC  
 
This EOC is typically less formal and could be activated via mobile devices.  The Maintenance 
Section Supervisor is responsible for activating emergency procedures within a section.  Snow 
removal and ice control take precedent over all other maintenance operations during a snow 
event.  Often during snow removal operations it becomes necessary to move manpower and 
equipment from one supervisor’s area to another.  The district maintenance administrator should 
be contacted to coordinate the movement of equipment from one area to another.  This allows a 
district-wide coordination effort and a district-wide tracking effort of where the equipment and 
manpower are located.  If a maintenance section receives a request for TxDOT to assist with the 
removal of snow or ice on off-system roadways, the maintenance section supervisor should 
follow established procedures for this type of request. 
 
Coordination and Communication 
 
The coordination and communication between response personnel internal to TxDOT and 
external to TxDOT is essential to the success of these winter weather response actions.   
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Internal to TxDOT 
• Maintenance Supervisor—Activates and commands winter weather response within their 

section. 

• Area Engineer—Coordinates area response including movement of personnel and 
equipment as required and informs the Director of Maintenance when this is done. 

• Director of Maintenance—Coordinates district response including movement of 
personnel and equipment between areas as required and informs the District Engineer 
when this is done; coordinates with other agencies and responds to requests for assistance 
under the direction of the Texas Department of Public Safety (DPS) Disaster District 
Committee Chairman; and activates and operates the District Emergency Operations 
Center (EOC) when necessary. 

• Director of Transportation Operations—Coordinates placement of portable changeable 
message signs (PCMSs) and appropriate messaging on PCMSs and Dynamic Message 
Signs (DMS) throughout the district. 

• Public Information Officer—Responds to media requests, issues press releases, and 
distributes information via e-mail and other methods as appropriate. 

• District Engineer (or Designee)—Coordinates with other Districts including requesting or 
responding to requests for outside assistance (personnel, equipment, etc.). 

 
District EOCs (often concurrent with TMCs in urbanized areas), should be the central point for 
internal communication and coordination between maintenance sections, with other Districts, 
and with TxDOT headquarters, as required.  The EOC remains activated as long as is believed 
necessary to effectively respond to the winter weather event. 
 
For significant winter weather events, recommended coordination procedures within TxDOT—
utilizing District EOCs to support centralized communications—are as follows: 
 

• Four hours prior to the anticipated winter weather event and subsequent compromise in 
public safety (e.g., onset of freezing pavement conditions), the EOC should be fully 
staffed and equipped to perform its role in coordinating winter weather response 
operations. 

• All Maintenance Section offices should update their operational status at least every 4 
hours or as major events such as—vehicular crashes or increased storm intensity—result 
in significant changes to their planned operations. 

• At each 12 hour shift change, each Maintenance 
Section office should update their shift roster and 
equipment and materials inventory. It is understood 
that during the winter weather event, the accounting 
for materials used will be estimated; an accurate 
accounting will be made as part of post-storm 
procedures. 

• If at any point during the response, any Maintenance 
Section office is in need of additional materials, 
personnel, or equipment, a request should be 
submitted to the EOC.  The District EOC staff with the assistance of their respective 

 
Best Practice 

All Maintenance Section offices 
should update their operational 
status at least every 4 hours or as 
major events result in significant 
changes to their planned 
operations. 
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Regional Support Center will locate whatever additional resource necessary and task 
those resources with assisting the requesting maintenance office. 

• The EOC should be contacted when it becomes apparent that a road section will need to 
be closed because of unsafe weather-related conditions.  The EOC will then notify DPS 
or local law enforcement jurisdictions of the pending closure.  The EOC will also advise 
TxDOT’s PIO.  For highways crossing district lines, the closure should be coordinated 
with the appropriate neighboring district counterparts. 

• Each Maintenance Section office should report to the EOC when winter weather response 
operations have ceased in their area.  As each office reports the cessation of winter 
weather operations, the EOC will make a determination if the reporting office’s resources 
are needed in another location.  If they are not, the reporting office will be authorized to 
stand down.  Once all offices have ceased winter storm operations, the EOC will be 
deactivated. 

• If possible use one point of contact at the District for communication with maintenance 
sections to provide better coordination of information across the District.  
 

External to TxDOT 
 
Several key steps should be taken to improve the communication and coordination between 
TxDOT and external agencies involved with winter weather management.   
 

• For larger scale events, activate District and/or Regional EOC and implement ICS 
involving stakeholder agencies involved with winter weather operations management.   

• Activate maintenance section EOC and implement ICS at the maintenance section; 
initiate communication protocol between maintenance section and local law 
enforcement and other local stakeholder agencies involved with winter weather 
operations management. 

• Maintain communication with key stakeholder agency representatives throughout the 
duration of winter storm event.   
 

Figure 5-7 shows a simple example of a communication flow chart during a typical winter 
weather event.  Note that there may be slight variations for each District.  
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Figure 5-7.  Communication Flow Chart during Typical Winter Weather Event. 
 
Incoming Information 
 
Continuous monitoring of incoming weather information is critical to the success of winter 
weather operations particularly during an ongoing winter 
storm event.  The various sources of information (described 
under Preparedness in the previous section) should be 
monitored regularly to ensure that Maintenance Supervisors 
are armed with the latest weather forecasts to make the best 
decisions regarding the deployment of equipment, 
materials, and personnel.  This also allows for any control 
actions such as road closures to be considered at the 
appropriate time.   

 
Best Practice 

Continuous monitoring of 
incoming weather information is 
critical to making good decisions 
in the field.    
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Advisory Actions 
 
When all available preventative measures have been taken and the winter weather event still 
threatens public safety, notification or advisory actions are required.  Providing a common set of 
definitions and terminology to ensure a consistent understanding of the severity of the event, the 
NWS distinguishes different severity levels for winter weather event notification: 
 

• Winter Storm Watch—Issued when conditions are favorable for the development of 
hazardous winter weather these conditions may occur singularly, or in combination with 
others, usually issued 24 to 48 hours in advance. 

• Advisory—A weather condition that is an inconvenience to people outdoors or can 
produce difficulty in travel. 

• Winter Weather Advisory—Issued for sleet, snow, freezing drizzle/rain or blowing snow, 
sleet accumulations are expected to be less than one half of an inch snowfall of 2 to 
5 inches in 12 hours light accumulations of freezing drizzle or freezing rain blowing 
snow intermittently reducing visibility to one quarter of a mile. 

• Warning—A weather condition that is life threatening to those caught outdoors. 
• Blizzard Warning—Sustained wind or frequent gusts of 35 mph or more, considerable 

falling snow and blowing snow frequently reducing visibility to one-quarter mile or less, 
conditions last three hours or more. 

• Winter Storm Warning—Issued when life threatening winter weather conditions are 
imminent or very likely includes the occurrence of combinations of snow, ice, wind, and 
cold. 

Notification or advisory actions are directed toward (1) other personnel involved in the 
management of or response to adverse weather events, including State and local law 
enforcement, and (2) the motoring public.  These two audiences require different procedures, sets 
of information and levels of detail regarding the winter weather event to appropriately respond. 
 
Response Personnel 

The first responder made aware of an observed or anticipated winter weather event is responsible 
for notifying or advising response personnel from other agencies.  For example, if a DPS officer 
discovered an icy bridge deck or a low water crossing that was at or near flood-stage, the officer 
would notify DPS dispatch who in turn would notify TxDOT’s dispatch or TMC and other 
affected agencies.  Notification methods among field response personnel generally include the 
use of radios, pagers, facsimiles, or landline, cellular, or satellite telephones. 

To effectively respond to a winter weather event, field response personnel within and outside of 
TxDOT rely upon detailed information regarding the nature and extent of the event, other 
response personnel and agency involvement, and the current status of the event. 

• Event Description.  To ensure that the most appropriate personnel and resources are 
dispatched to the scene, response agencies require information regarding the type of 
winter weather event (e.g., flooding, snow, and ice), the exact location and anticipated 
geographic impact, the anticipated duration, and any recommended or established 
alternate routes.  If members of the motoring public have already been impacted by the 
winter weather event, response agencies require information about the nature and extent 
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of traffic impacts, any vehicle types involved, and the presence of any injuries or 
fatalities. 

• Other Personnel and Agency Involvement.  To ensure an optimal level of response—
without dispatching too few/inappropriate or excess personnel or equipment to the 
affected area—notification procedures among response agencies should include a 
description of other personnel and agency involvement.  Responders should be aware of 
the different information needs and capabilities of each agency. 

• Status Updates.  Because both the winter weather event and the corresponding response 
by transportation and public safety agencies is dynamic, status updates should be 
routinely provided to each agency’s central dispatch and TxDOT’s TMC (or EOC for 
large scale events).  The frequency of these updates is dependent upon the nature of event 
and how quickly conditions are changing.  Rapidly evolving winter weather events will 
require more frequent updates. 

 
Effective winter weather notification among response agencies can improve access to the 
affected area for field responders, support appropriate personnel and equipment dispatch, and 
improve responder safety by alerting them to potentially dangerous conditions. 
For larger winter weather event, agency administrators should also be notified—notification 
priorities consistent with the severity and extent of the winter weather event should be 
established.  For example, localized winter weather events may require notification of only lower 
level administrators from TxDOT, DPS, or local law enforcement agencies, and local fire and 
rescue agencies.  As the severity and extent of the winter weather event increases, involvement 
of higher level administrators may be required.  Telephone contact lists for first (low-level 
administration), second (mid-level administration), and third (high-level administration) priority 
notifications are recommended. 
 
Motoring Public 
 
Notification or advisory actions are also required to ensure the safety of the motoring public.  To 
ensure motorist cooperation, notification or advisory actions should: 
 

• Advise motorists of the nature and extent of the problem so that they may make 
intelligent choices about alternative routes or delayed trip departures. 

• Provide information on possible courses of action such as alternative routes. 
• When motorists are required to take certain actions (e.g., change lanes, reduce speed, or 

divert), describe those actions clearly. 
 
Target audiences include motorists who are in the affected area, approaching the affected area, or 
not yet departed from work, home, or other location.  A number of different traveler information 
tools and strategies are available to relay critical winter weather event advisories to each of these 
audiences (see Table 5-4). 
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Table 5-4. Traveler Information Tools and Strategies by Audience. 

TRAVELER INFORMATION 
TOOL/STRATEGY 

MOTORISTS 

In the 
Affected Area 

Approaching 
the Affected 

Area 

Not Yet 
Departed 

Static Signs with Flashers X   

DMS or PCMS X X  

Highway Advisory Radio (HAR) X X  

Telephone Hotlines X X X 

Highway Condition Reporting System (HCRS) 
Website X X X 

Commercial Media Broadcasts X X X 

Social Media (Facebook, Twitter) X X X 

• Static Signs with Flashers.  Static signs with flashers are commonly used at localized 
winter weather problem areas (e.g., low water crossings, elevated bridge decks).  The 
flashers should not be operated continuously but instead, should be activated (remotely or 
in the field) only when a safety risk is present.  Static signs equipped with flashers 
provide a less costly alternative to DMSs or PCMSs but are capable of providing only 
limited information to drivers.  Like other types of traveler information tools and 
strategies, the effectiveness of static signs with flashers depends upon a driver taking the 
appropriate response action. 

• DMS or PCMS.  Dynamic or changeable message signs can be permanently installed at 
fixed locations, or portable and mounted on a truck or trailer.  DMSs and PCMSs are 
useful for providing dynamic information regarding unusual conditions, guidance 
information regarding diversion, and advance warning of conditions ahead.  To ensure 
maximum effectiveness when communicating with the motoring public, the information 
should be accurate and timely, and the signs should be located carefully to support 
appropriate diversionary action.  PCMSs must be able to be quickly mobilized and 
deployed to be effective.   

If a situation arises that requires the usage of a specific DMS or PCMS for more than one 
ongoing condition, message priority criteria should be used for displaying messages.  For 
example, a common hierarchy of DMS or PCMS use includes the following priority: 
safety, roadway closures, delay information, emergency messages (including AMBER 
alerts), test messages, and public service announcements. 

Standard DMS and PCMS message sets help to ensure the posting of appropriate 
messages and reduce the need for TxDOT personnel to redraft unique messages for each 
event.  To elicit the proper response from motorists, DMS and PCMS messages must be 
short enough to be read and understood by a passing motorist.  Motorist comprehension 
can be improved if messages contain the same elements and presentation order.  
Recommended message elements include a brief description of the situation, the location 
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of the situation, the effect on travel, and the action that the motorist should take.  
Potential message sets for winter weather events are presented in Figure 5-8 (7). 

• HAR.  Highway advisory radio primarily broadcasts at 530 or 1610 kHz on the AM 
band; roadside signing is commonly used to advise motorists to tune to the HAR 
frequency “when flashing.”  Highway advisory radio has a larger area of coverage than 
DMSs and can reach motorists farther upstream.  In addition, HAR can provide longer, 
more detailed messages, including bilingual messages.  Both portable and permanently 
installed HAR systems are available, with a transmission range of up to 1 and 4 mi, 
respectively.  Highway advisory radio is only effective if the motorist tunes the radio to 
the proper HAR frequency. 

• Telephones.  Travelers can call TxDOT to access current information for specific routes 
and roadways.  Every effort will be made to answer telephones during a winter weather 
event at all TxDOT offices.  If that is not possible, personnel should ensure that an 
answering machine is used to disseminate local roadway information when the office is 
not staffed.  The information on the recording should be kept current and should 
reference the department’s toll free number for statewide roadway conditions. 

You have reached the Texas Department of Transportation. It is <day, date>.  There 
has been a <watch, advisory, or warning> issued for the <district>.  Roadways are 
currently clear, however conditions can change rapidly.  In the event of frozen 
precipitation, there is a possibility of black ice where moisture accumulates on the 
roadways.  TxDOT maintenance crews will be monitoring and treating roadways as 
necessary.  If travel is necessary, remember to reduce your speed for the current 
conditions and use caution at bridges, overpasses, and intersections. 
For up to date road conditions in the <district> and other areas of Texas, call 
<telephone> during regular business hours, or <telephone> after hours.  You may 
also visit our website at www.txdot.gov and select Travel from the left side of the 
page.  Select Road Conditions and then choose text or map for road condition 
information.  If you are traveling in the <area> and become stranded due to extreme 
weather conditions and need information regarding local lodging or emergency 
shelter, please call 211 for immediate assistance. 

or 

You have reached the Texas Department of Transportation.  Road conditions in the 
<area> are clear at this time.  You can receive current road conditions for the 
<area> and other areas of Texas by calling <telephone> during regular business 
hours, or <telephone> after hours.  You may also visit our website at www.txdot.gov 
and select Travel from the left side of the page.  Select Road Conditions and then 
choose text or map for road condition information.   

• HCRS Website.  The Internet has allowed transportation agencies to widely disseminate 
traveler information such as real-time traffic congestion, incidents, updates on 
construction activities, and other transportation-related information to the public.  The 
information is available 24 hours a day at a relatively low cost to the provider, and it can 
be accessed by users from home, from work, or en route if Internet access is available.  
The effectiveness of traveler information websites is dependent upon the nature and 
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extent of, and level of effort expended to maintain, the traveler information provided on 
the website. 

• Commercial Media Broadcasts.  Most traveler information is broadcast over 
commercial AM and FM radio or television.  As an indication of the importance of 
providing traffic-related information, private traffic-reporting firms that collect, package, 
and “sell” traffic information to the broadcast media have developed in many urban areas.  
Cooperative media partnerships help to ensure that public-sector agencies are fully 
utilizing resource opportunities that exist.  Effective media relationships require an 
understanding of media perspectives, needs, and limitations, as well as a media education 
effort to stress the importance of accurate and timely information.  Multidisciplinary 
training may provide convenient forums for improving media relations. 

• Social Media.  Social media can be used to supplement traditional communication 
methods and help increase public involvement.  TxDOT uses a variety of channels to 
inform the public, including Facebook™, Twitter™, Flickr™, and YouTube™.  
Twitter™—which is focused on extremely brief (140 characters) and timely updates 
exchanges—is perhaps most useful for supporting traveler information related to winter 
weather events. 

TxDOT’s PIO will be responsible for managing all communications with the media and the 
public.  Traveler information should be provided as early in winter weather event process as 
possible and should continue until the threat has cleared. 
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Figure 5-8.  DMS and PCMS Message Sets for Winter Weather Events (7). 
 

XX XX 
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Implement Deployment and Redeployment Plans 

Effective winter weather response operations rely upon coordination and communication 
between response personnel within and outside of TxDOT and various preventative, advisory, 
control, and treatment actions.  Most often these actions and associated equipment, materials and 
supplies, and personnel resources are dispatched according to a predetermined prioritization of 
the District or area roadway network.  These lists are referred to as spray routes, de-icing routes, 
snow plow priority list, etc.  An example of roadway prioritization is as follows: 
 

• Priority 1—High-volume roadways such as Interstates, U.S. Highways, or other primary 
routes and known trouble spots such as bridges, steep grades, and sharp curves. 

• Priority 2—State highways and high-volume Farm-to-Market (FM) roads. 
• Priority 3—Low volume FM roads (some FM roads may be higher priority based on their 

importance to the local communities such as being an emergency route to these 
communities). 
 

Responsibilities and Functions 
 
Maintenance supervisors are responsible for coordinating all 
activities within their geographic area of responsibility, 
including the scheduling, dispatch, and care of qualified 
personnel. 
 

• In anticipation of a winter weather event, 
appropriate personnel should be placed on “On-
Call” or “May-Call” status.  All personnel 
vacations will be canceled, as required. 

• During an event, rotation of crews is recommended and left up to the maintenance 
supervisor’s discretion as to how shifts are divided.  Whenever possible, a continuous 
operation with two crews rotated every 12 hours until all highways are clear should be 
used.  As a safety precaution, no employee should work more than without a minimum 
of 8 hours “off the clock” to avoid becoming fatigued.  Exceeding the 16 hour threshold 
is occasionally allowed for non-driving duties—the Area Engineer may authorize and 
approve more than 16 hours of shift time by submitting a detailed exception report, in 
writing, to the District Engineer after the event has ended. 

• The location, arrival, and departure times of field employees should be tracked to 
ensure safety of employees and adequate response time to potentially unsafe conditions.  
Personnel dispatch can be expedited and accomplished without a supervisor giving 
individual assignments with each event, if pre-assigned routes are in place. 

• When maintenance crews are not able to cover all roadways and additional manpower is 
needed, resources within the Area or District should be utilized first.  TxDOT Area 
Office personnel who do not possess a Commercial Driver’s License (CDL)—including 
engineers, inspectors, designers, and support staff—can assist with dispatching, 
manning barricades, or riding with operators during nighttime operations.  The Area 
Engineer shall coordinate with the Maintenance Supervisor for the use of Area Office 
personnel, needed to work during winter weather response operations.  If additional 
personnel within the District are required, the District Maintenance Office must be 

 
Best Practice 

As a safety precaution, no 
employee should work more than 
16 consecutive hours without a 
minimum of 8 hours “off the 
clock” to avoid fatigue. 
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contacted and informed of the movement of equipment and/or personnel from one 
maintenance section to another. 

• The District Director of Operations (or Director of Maintenance or other designee) 
should be contacted if additional assistance is needed which requires moving personnel 
and/or equipment into or from another District.  The Director of Operations may move 
equipment and personnel both within and out of the District to concentrate clearing 
efforts to higher priority routes.  The movement of Department assets must be a 
District-wide coordinated effort.  This includes tracking weather event movement, areas 
of least and greatest impact, and the location of the needed resources.  The Director of 
Operations will have the authority and duty to activate the local EOC, when necessary, 
to coordinate the movement of assets between sections and across district lines.  During 
major storms, the EOC will be activated and operate continuously 24-7 through the 
duration of the winter weather event under the ICS. 

• If a maintenance section receives a request for TxDOT to assist with the removal of 
snow or ice on off-system roadways, the maintenance section supervisor should follow 
established procedures for responding to off-system disasters. 

• In extreme instances, it may be necessary to outsource winter weather response 
activities to supplement TxDOT forces.  In these instances, use of Routine Maintenance 
Contracts or Purchase of Services should be considered.  The appropriate District and/or 
Division personnel should be consulted early in the process for these methods of 
outsourcing to be in effect in a timely manner. 

 
Crew Sizes  
 
In addition to the information provided in the preparedness section under Personnel Training 
and Safety, determine the crew sizes to use based on the following conditions: 
 

• Type of storm (ice, snow, freezing rain, etc.). 
• Travel distances for crew (critical for multi-district and multi-county operations).  
• Available personnel.  
• Experience of personnel (with equipment, materials, and general winter weather 

response process).  
 
When determining crew makeup and sizes, consider the following: 
 

• Pair experienced staff with inexperienced operators. 
• Include equipment technicians with crews for long distance travel.   
• For cross district travel (or other long distance travel), reduce convoy sizes to improve 

response time. 
 
At a minimum, consider the issues discussed above in determining crew sizes.  If the intensity of 
a storm increases, additional steps can be taken with regards to crew. 
 

• Contact district administration coordinator to request district emergency staff to support 
maintenance section operations. 
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• Coordinate with the district to determine additional crew support from neighboring 
districts. 
 

Equipment 
 
Maintenance section supervisors have responsibility for deploying winter weather equipment as 
needed.  Their deployment decision should be based on local weather conditions including 
current and predicted weather conditions; equipment type and quantities; available personnel 
including experience of personnel in various aspects of winter storm operations, and personnel;   
 
The Area Engineer coordinates movement of equipment between maintenance sections.  
However, input from the District is required for any movement of equipment and personnel to 
neighboring Districts and counties.  
 
Safety 
 
The two groups of people to be considered during safety checks are the maintenance crew 
(including other agency staff involved in winter weather response process) and the traveling 
public.  In addition to the safety (and training) measures outlined previously during pre-storm 
activities, the following measures should be taken to ensure the safety of maintenance staff as 
during any response process to winter weather events.   
 

• During adverse weather, employees should communicate periodically with the dispatcher 
during operations and relay their location especially when changing roads. 

• As noted previously, operator fatigue is a significant safety concern.  The maintenance 
supervisor will be responsible for determining when an employee is to be relieved.  The 
maintenance supervisor shall immediately relieve any employee that notifies him that he 
is in need of relief.  Employees are expected to be honest in their assessment of their 
ability to continue to work safely, prior to beginning and for the duration of response. 

 
Maintenance supervisors and the district maintenance administrator should evaluate the potential 
risk or benefit of the winter weather response and conduct operations accordingly.  When 
conditions are so severe (e.g., extremely high winds with white outs) that attempting to improve 
road conditions is a hazard for both the public and equipment operators, response operations may 
be suspended temporarily until conditions improve. 
 
Control Actions 
 
Control Actions are designed to provide the District maintenance staff with a means of 
maintaining drivability on roadways whiles ensuring the safety of both first responders and 
District staff as well as the traveling public.  Control actions include route prioritization 
(typically determined during Pre-Event planning), deploying alternate routes, and ensuring traffic 
signal operations are altered to accommodate re-routed traffic patterns.  
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• Road Closures 
 
Districts should make it an objective to keep the roadways open for as long as is possible.  
Coordination between Districts, DPS, and local law enforcement is crucial in ensuring 
successful road closure actions and in reducing the threat of accidents due to slick roadway 
surfaces.  Consider the following issues as part of a District’s overall policy toward road 
closure.   
 
• Impact to local economy:  Determine the potential impact to the local economy for a 

particular roadway to be closed. 
• District resources to combat winter weather:  Consider available resources to combat 

winter weather, including the experience and number of maintenance staff available for 
responding to a storm. 

• Miles of roadway affected by winter weather: The more miles of roadway a District has 
to cover, the more resources and funds are required to adequately treat iced roads or 
plow snow from roadways.   

• Severity of storm:  Determine the severity of the storm and the relevant resources 
needed to combat it to maintain safe roadway travel and preserve the safety of TxDOT 
staff and other first responders.     

 
In the event that local authorities request that a state-maintained roadway be closed, the  
following procedures should be considered: 
 
• The Department of Public Safety (DPS) or local 

law enforcement with jurisdiction should be 
responsible for closing a roadway with significant 
input from the District or Maintenance Section 
Supervisors.  In situations where TxDOT is in 
disagreement with the DPS or local law 
enforcement on the road closure, DPS has the 
final say. 

• For highways crossing district(s) or state line(s), 
the closure should be coordinated with the appropriate counterparts in advance of the 
storm and during winter weather response.   

• The closed roadway should begin and end within city limits or at major intersections to 
ensure motorists are not stranded within the limits of the closed roadway. 

• Where practical, signs should be erected to advise traffic.   
• The closed roadway section should continue to be patrolled, plowed, and salted by 

maintenance section personnel according to established priorities and with the goal of 
reopening the roadway as soon as possible.  This will also help ascertain that no one is 
stranded in the closed section. 

• Notice should be given to all news media and appropriate officials.   
• The road closure should be noted on HCR and removed when the roadway is reopened. 

 
 

 
Best Practice 

The decision to close a road 
should come from the Department 
of Public Safety with input from 
TxDOT.    
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Note: When plowing the roadway, windrows of snow should not be left at railroad grade 
crossings.  After plowing, the railroad track should be cleaned of the snow pack, ice, gravel, 
or dirt.  Snowplow operators should be instructed to open side road approaches that may be 
obstructed by windrows of snow.  Failure to maintain access to side road approaches may 
effectively cut-off the movement of traffic onto state highways. 
 
• Alternate Routes 

 
Oftentimes, adverse winter weather affects a broad geographic area, limiting the availability 
of safe alternate routes.  Certain roadway geometric design features, however, can make 
select roads in a region impassable during a winter weather event while others may continue 
to be safe.  For example, at-grade roadway alternatives may be favored over routes with 
elevated direct connector ramps or bridges under adverse weather conditions.   
 
Appropriate alternate routes intended for public use are often difficult to identify and require 
associated diversion plans to be effective.  During a winter weather event, motorists may 
self-route or be directed to an alternate route by response personnel.  Not all routes may be 
able to accommodate all traffic types, in particular heavy truck traffic can be a problem.  The 
designation of alternate routes can be politically charged; buy-in from all affected 
jurisdictions is required.  When county or city roadways are utilized as alternate routes, 
appropriate jurisdictions should be notified immediately so that they may adjust to 
accommodate the additional traffic flow. 
 
When available, alternate routes have the potential to reduce traffic demand and subsequent 
crash exposure along affected routes and maintain mobility and reduce frustration for the 
motoring public.  As part of the planning for winter weather response, Districts should 
designate appropriate alternate routes should there be a need for road closures and plan for 
associated diversion plans.   
 
In considering alternate routes, the following should be taken note of: 
 

• For interstate highway section closures, consider treating frontage roads and using 
them as alternate routes for highway travel. 

• Consider at-grade roadway alternatives if elevated direct connector ramps or bridges 
are not adequately treated. 

• Truck traffic requires sufficient infrastructure that can support heavy loads and 
accommodate larger vehicle dimensions.  Bridge and overpass structures are 
commonly limiting factors along potential alternate routes.  In such instances, distinct 
alternate routes may be identified for passenger car and truck traffic. 
 

• Traffic Signal Systems 
 

To accommodate detoured traffic along alternate routes, responsive traffic signal control 
(RTSC) systems or modified traffic signal timing plans can be used.  RTSC systems use 
algorithms that perform real-time optimization of traffic signal splits, offsets, phase lengths, 
and phase sequences based on current traffic conditions, demand, and system capacity to 
minimize delay and reduce the number of vehicle stops.  System technologies “sense” the 
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increased traffic demand using electronic loops, video imaging, or microwave sensors and 
automatically adjust the signal timings to improve traffic flow.  The effectiveness of RTSC 
systems is dependent upon the geographic extent of the system, the performance of the 
algorithms in responding to real-time traffic conditions, and the effort expended in 
maintaining the system to ensure ongoing functionality. 
 
In the absence of RTSC systems, the use of alternative or modified traffic signal timing plans 
during winter weather events can effectively improve traffic flow by providing additional 
green time along designated alternate routes.  Most traffic signal controllers allow multiple 
programs to be set.  Response personnel can override the normal program manually, or in 
some cases the timing may be set remotely from a TMC.  Alternate route signal timing plans 
can be developed in conjunction with alternate route plans. 

 
• Treatment Actions 

 
There are two distinct snow and ice control strategies that have been gaining popularity and 
show promise in making use of chemical freezing-point depressants: de-icing and anti-icing. 
Anti-icing operations are conducted to prevent the formation or development of bonded snow 
and ice for easy removal, while de-icing operations are performed to break the bond of snow 
and ice and eliminate the buildup on the roads. See Chapter 8 Winter Weather Chemicals and 
Materials for information on the various chemicals available to use in these operations. 
 
• Pre-Wetting 
 
Pre-wetting of dry ice and snow treatment material before application on the road surface 
reduces the scattering of the dry materials off the roadway lanes.  This can do two things: 

 
• If the material is chemical, it increases the potential for the material to stay on the 

road surface and remove the bonding between the ice/snow to the road surface.   
• For abrasives, it increases the friction caused by these materials by allowing 

abrasives to remain longer on the road surface.  As a result, it also reduces the 
potential for skidding of vehicles.   

 
• Anti-Icing 
 
Anti-icing involves pre-treating a road before the freezing weather or storm arrives with the 
goal of limiting or preventing the buildup of ice.  Successful anti-icing efforts require 
accurate timing and good judgment about when and where to treat, relying on weather 
forecasts, field sensors, and infield measurements or observations to predict when a storm 
will hit and its severity.   

 
 

iii
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• Benefits: Studies by various agencies and institutions have identified several 
benefits of a sound anti-icing strategy: 

 
o By preventing snow or ice from 

bonding to pavement, removal, 
and control is much easier. 

o Material is applied ahead of the 
storm, making it safer for 
equipment and operators. 

o Lower material application rates 
compared to de-icing operations. 

o The need for sand or other 
abrasives is reduced. 

o Subsequent cleanup of sand or other abrasives is reduced, and 
o Reduced environmental impact. 

 
• Use with RWIS: Anti-icing can be more effective when coupled with a Roadway 

Weather Information System (RWIS). An RWIS helps to make informed decisions 
about when and where to deploy materials, crews, and equipment.  While an anti-
icing strategy coupled with an RWIS can be beneficial, there are some drawbacks 
associated with RWIS: 

 
o High initial cost. 
o Potential for premature and/or unnecessary application of materials. 
o Insufficient sensors/stations and the incompatibility of RWIS platforms. 
o Over-application of chloride-based chemicals can result in slick pavement. 
o High maintenance and upkeep costs. 

 
Consider anti-icing if you have frequent ice and snow events during a typical winter 
season as the benefits are more prominent for such regions. 
 
• Types of Application Systems: Anti-icing systems can be either mobile truck-

mounted spray rigs, capable of covering large areas where needed, or fixed spray 
systems that will treat specific problem locations. Both use a chemical that can 
lower the freeze point of water, requiring a storage tank for the chemical. 
Generally, a 6,000-gallon capacity tank with agitation and circulation capabilities is 
used. However other sizes are acceptable, depending on specific local needs and 
conditions. 

 
• Mobile Application Systems: The equipment for a mobile system consists of a 

truck-mounted tank with a spray boom and controls for accurate calibration. Cost-
effective dual herbicide/anti-icing spray units have been designed and built. In such 
dual-use systems, it should be noted that the chemicals used for anti-icing can be 
corrosive and thorough cleaning between seasons is necessary.  Commercial 
vendors can supply a large variety of types and size rigs suitable to the section’s 
needs.  GSD purchases major equipment for all snow and ice control methods. 

 

 
Best Practice 

Anti-icing is a pro-active approach 
that prevents bonding of ice or snow 
to pavement, making it easier to 
remove slush.  Districts with active 
winter weather should consider anti-
icing. 
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• Fixed Application Systems: There have been marked advancements in the use of 
fixed anti-icing systems in the past few years.  Fixed systems have been placed at 
toll plazas, super-elevated bridges, and steep hills where maintaining vehicle 
traction is critical.  These systems use the same chemicals available for mobile anti-
icing systems. They are designed and installed at problem locations and can be 
linked with RWIS to assist in predicting conditions favorable for treatment.  
Depending on the complexity of the RWIS equipment, the system can be activated 
remotely or automatically.  The spray systems themselves vary in complexity, but 
will spray the anti-icing chemical from fixed points onto the road’s surface. Traffic, 
in turn, will spread and track the chemical over the designed area providing the 
desired effect.  Fixed systems can be installed during new road construction or 
added at existing problem locations.  Vendors specializing in fixed anti-icing 
systems can be found on the Internet. 

 
• De-icing 

 
De-icing methods generally involve the use of chemicals to speed the melting process after 
snow pack or ice has formed on a road. Liquid chemicals with similar spray equipment can 
be used for de-icing, provided they can be applied at sufficient pressure to cut though the 
ice or snow pack.  Caution must be exercised during de-icing since spraying liquids on top 
of the pack may cause the road to become slick.  The use of dry solid chemicals and pre-
wetted abrasives in conjunction with de-icing will speed the melting of the snow and ice 
pack.  This practice will improve the de-icing process and reduce the time it would take to 
melt naturally. 

 
Perform Risk Management 
 
Monitor the risks that were analyzed for the storm and make appropriate adjustments based on 
ongoing changes.  Constant monitoring of winter weather operations is critical in ensuring a 
success of the response operations to winter weather. 
 
Reporting 
 
Aside advisory actions targeted at the general public, reporting timely information internally 
within a maintenance section, between the maintenance section and the district and statewide, is 
important from an operations standpoint.  Three general types of reporting should occur: 
 

• Internal TxDOT Reporting. 
• Statewide Reporting.  
• Federal Reporting. 

 
The type of reporting is usually based on the nature and severity of the winter weather event.  
See Chapter 12 Reporting for more detailed information on reporting procedures required during 
winter weather events.   
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Internal TxDOT Reporting 
 
Internal TxDOT reporting includes local status reports within the maintenance section and an 
updates report from maintenance sections to the district office.  A well-organized system for 
internal reporting can make responding to District, State, and federal inquiries much easier. 
 

• Local Status Reports: It is the responsibility of the maintenance section supervisor (or 
his designee) to ensure that status reports are provided by field crew on items such as 
pre-trip inspection reports for trucks, snow plows, spreaders, motor graders, etc.  Such 
reports include daily activity reports tracking shift hours, mileage, equipment usage 
hours, and materials applied during treatment operations.   

• District Reporting from each Maintenance Section: It is the responsibility of the 
maintenance section supervisor (or his designee) to contact the district maintenance 
administrator by phone or pager when snow or ice control measures begin.  Periodic 
updated reports should be provided by the maintenance section supervisor (or his 
designee) on control operations to the district maintenance administrator or designated 
district contact at the EOC.  The frequency and detail of these reports will depend on 
the severity and nature of the winter storm.  

 
Statewide Reporting 
 

• Highway Condition Reporting (HCR) System: HCR sign-on keys should be verified 
as “Active” for each maintenance employee who has reporting responsibilities (primary 
and back-up). It is important to keep a dispatcher on duty as a contact point for 
information requests, and for the safety of the crewmembers.  

 
Federal Reporting of Storm Damage Costs 
 
For significant and severe winter weather events (with damages typically in excess of 
$1 million,) districts may seek reimbursement through the Federal Emergency Management 
Agency (FEMA).  Federal reimbursement is limited to damages from severe ice storms; damages 
due to snow storms are not eligible.   

 
District Checklist for Winter Operations  
 
Checklists for winter weather operations during the storm are provided in Table 5-5 and 
Table 5-6. 
 

• Table 5-5 presents a checklist of winter weather response operations for the District.   
• Table 5-6 presents a checklist of winter weather response operations for the 

maintenance section. 
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Table 5-5. District and Regional Checklist for Response Event Activities.  

RESPONSE ACTIONS 

 

KEY PERSONNEL 

Region District 
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Incoming Information          

Monitor all incoming weather information       X  

Coordination          

Activate Regional EOC based on severity level of 

winter storm 
X 

  X X X   

Activate District EOC based on severity level of 

winter storm 
 

  X X X  X 

Monitor status reports from maintenance sections     X X X  

Communication         

Maintain communication with maintenance sections 

and area offices 
 

   X X X  

Provide updates to traveling public through news 

and social media 
 

   
  

 X 

Deployment and Redeployment Plan         

Implement deployment and redeployment plan         

Equipment         

Monitor region-wide equipment resources  X X      

Monitor district-wide equipment resources     X  X  

Coordinate movement of equipment between 

maintenance sections 

 
   X  X  

Coordinate movement of equipment to neighboring 

districts 
 

   X  X  

Materials and Supplies         

Monitor region-wide materials and supplies 

resources 
 

X   
 

 
 

 

Monitor district-wide materials resources      X  X  

Coordinate movement of materials between 

maintenance sections 
 

   
X 

 
X 

 

Coordinate movement of materials to neighboring 

districts 
 

   
X 

 
X 

 

Safety          

Monitor status reports from maintenance sections 

and area offices 
 

   X  X  

Maintain reserve supply for materials, supplies, and 

equipment 
 

   X  X  

Control Actions         

Coordinate with DPS officials to close roadways     X    

Treatment Actions         

Make district reserve personnel and materials ready 

to be deployed 

 
   X  X  
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Table 5-5. District and Regional Checklist for Response Event Activities (Continued). 

RESPONSE ACTIONS 
 

KEY PERSONNEL 
Region District 
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Risk Management         
Perform ongoing risk management     X    
Reporting Requirements         
Provide relevant reporting to FEMA if necessary    X X X   
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Table 5-6. Maintenance Section and Area Office Checklist for Response Event Activities. 

RESPONSE ACTIONS 

KEY PERSONNEL 
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Incoming Information       
Monitor all sources of incoming weather information X X X X X 
Coordination       
Activate maintenance office EOC and initiate ICS roles  X X    
Activate communication protocol with neighboring counties and districts  X X   
Activate communication protocol with local stakeholder agencies  X    
Communication      
Provide periodic updates to district office on winter response operations  X    
Monitor progress of crew in field  X X   
Implement Deployment and Redeployment Plan      
Equipment      
Monitor equipment resources and locations across maintenance section  X X  X 
Identify maintenance section equipment needs  X X  X 
Coordinate movement of equipment between maintenance sections  X X    
Materials and Supplies      
Monitor materials and supplies resources and locations across maintenance section      
Identify maintenance section equipment needs      
Coordinate movement of equipment between maintenance sections      
Safety       
Monitor status reports from maintenance sections and area offices  X    
Monitor inventory of ancillary personal equipment  X    
Control Actions      
Coordinate with local DPS officials to close roadways  X    
Implement alternate routing procedures  X   X 
Implement appropriate traffic signal operation changes X X    
Treatment Actions      
Pre-treat roadways if feasible     X 
Deploy equipment based on pre-defined priority treatment routes   X  X 
Use pre-wetting and other procedures to improve effectiveness of materials   X   X 
Monitor inventory of snow and ice control materials   X X  X 
Continuously monitor roadways for current roadway surface conditions   X  X 
Risk Management      
Perform ongoing risk management      
Reporting Requirements      
Update the HCR system periodically    X  
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Section 4  
Recovery 

 
 
After Action Review – Maintenance Section Level 
 
Following each significant winter weather event, the Maintenance Section Supervisor should call 
a meeting of all maintenance section field crew, technicians, and office management, to discuss 
the challenges and successes of the immediate past winter weather response operations.  A 
typical after action review should contain the following topics for discussion: 

• A description of the winter weather event, including the timeline, geographic extent, and 
any available pictures and/or video. 

• A review of winter weather response objectives. 
• A discussion on logistics of personnel (crew shift hours, meals, lodging, safety, etc.). 
• A discussion of response outcomes (what was accomplished versus original intent). 
• A discussion of lessons learned (sustain versus improve). 
• An identification of future actions needed to correct any problems. 

 
The Maintenance Section Supervisor should then prepare a detailed report to the District 
Director of Maintenance based, in part, on these internal Maintenance Section meetings.   
 
After Action Review – District Level 
 
Following each significant winter weather event, the Director of Maintenance should call a 
meeting of all maintenance supervisors and other key personnel shortly after the event to discuss 
procedures that worked and identify those that did not, so that changes may be implemented 
prior to the next winter weather event.  The District-level meetings should occur after meetings 
at the maintenance section level are completed.  The after action reviews at the District level will 
follow those discussed at the maintenance section level but will include additional items specific 
to District input in winter weather operations, such as the following: 
 

• Sharing of maintenance personnel, equipment, and material resources across different 
sections. 

• Communication and coordination between the District and maintenance sections. 
• Support by District maintenance staff to winter weather operations. 

 
For very active winter seasons, an in-depth District-level meeting may not be feasible and can be 
conducted at the end of the winter season instead of immediately after each winter storm event.   
 
Table 5-7 and Table 5-8 show activities that should occur after winter weather events for the 
District and maintenance sections, respectively. 
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Table 5-7. District and Regional Recovery Event Activities. 

RECOVERY ACTIONS 

KEY PERSONNEL 
Region District  
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Incoming Information         
Review incoming weather information sources for 
reliability 

        

Documentation         
Develop comprehensive report of impact of winter 
season in district 

    X X X  

Coordination and Communication         
Review region EOC performance X X X      
Review district EOC performance    X X X   
Conduct meeting with all maintenance section 
supervisors 

X   X X X   

Conduct meeting with district administrative personnel 
in districts affected by storm in the region 

   X X X  X 

Conduct meeting with stakeholder agencies involved 
in winter response operations including news media 

    X  X X 

Equipment         
Update status of region-wide equipment resources   X  X    
Update status of district-wide equipment resources     X  X  
Materials and Supplies         
Update status of region-wide materials resources and 
other supplies 

 X   
X 

 
 

 

Update status of district-wide materials resources and 
other supplies 

    
X 

 
X 

 

Safety and Training         
Schedule upcoming training programs as needed     X  X  
Risk Management      X    
Review risk management     X X   
Reporting Requirements         
Review reporting requirements     X X   

 



Chapter 5 — District Level and Maintenance                                       
Section Operations Guidance Section 4 — Recovery 

 

Winter Weather Response Guide 5-53 TxDOT (Draft) 6/20/2012 

Table 5-8. Maintenance Section and Area Office Recovery Event Activities.  

RECOVERY ACTIONS 

KEY PERSONNEL 
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Incoming Information       
Review incoming weather information sources for reliability X X X X X 
Coordination       
Review maintenance section EOC performance      
Conduct meeting with all maintenance section staff X X    
Conduct meeting with neighboring districts involved in winter storm 
response operations X X    

Conduct meeting with neighboring maintenance sections involved in 
winter response operations X X    

Conduct meeting with local stakeholder agencies involved in winter 
response operations  X    

Communication      
Provide detailed report on winter weather operations to district office  X    
Review Control Actions      
Review all control actions including road closures, alternate routing, and 
traffic signal operations  X    

Equipment      
Perform necessary post season equipment cleaning  X X  X 
Perform inspection and repair of equipment as needed  X X  X 
Update maintenance section equipment inventory and needs  X X  X 
Materials and Supplies      
Remove aggregates from roadways  X X  X 
Store all  unused materials if feasible  X   X 
Update inventory of available materials   X X  X 
Update inventory of ancillary personal equipment  X X  X 
Review performance of chemical materials and abrasives to combat winter 
weather   X X  X 

Review Treatment Actions  X   X 
Safety and Training      
Update training needs for maintenance section staff  X    
Risk Management       
Review risk management  X    
Reporting      
Update the HCR system     X  

 
  



Chapter 5 — District Level and Maintenance                                       
Section Operations Guidance Section 5 — References 

 

Winter Weather Response Guide 5-54 TxDOT (Draft) 6/20/2012 

Section 5 
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Section 1 
Overview 

 
 
Definition of Multi-District Operations 
 
These are operations involves two or more Districts that integrate into a unified organizational 
structure for coordinating and supporting large scale winter weather events. The large scale 
events can occur within the boundaries of a single District or cut across the areas of 
responsibility of multiple Districts and/or Maintenance Sections. These operations also utilize a 
common framework that is supported by a combination of facilities, equipment, personnel, 
procedures, and communications capabilities.  
 
Phases of Events 
 
Conceptually, the preparedness, response, and recovery phases of events mentioned in Chapter 5 
District Level and Maintenance Section Operations Guidance is the same for multi-district 
operations. While there is an additional layer of complexity that is inherently part of multi-
district operations, the actions undertaken should be employed by a single, coordinated response 
entity.  
 
Moreover, this chapter identifies and describes operational action items to use when battling 
winter weather events from a multi-district perspective. Also, information regarding deployment 
planning and implementation activities are discussed as well.   
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Section 2 
Preparedness 

 
During this phase, each TxDOT District and their respective Maintenance Sections will reference 
Chapter 5 District Level and Maintenance Section Operations Guidance and utilize Tables 5-2 
and 5-3 to establish their level of readiness for the upcoming winter weather season. However, in 
preparing for multi-district operations, particular attention should be given to the familiarization 
of deployment and redeployment actions. Some specific action items that the each District and 
Maintenance Section should take under consideration are:  
 

• Determine level of winter weather threat. 
 

o Protocols that determine the appropriate level of deployment response – local 
(within the District and/or Maintenance Section jurisdiction), regional (adjacent 
and non-adjacent District(s) within the same region), or statewide (outside of 
regional jurisdictional boundaries). 
 

• Coordination. 
 

o Establish a general set of protocols for coordinating activities to align with the 
appropriate levels of a deployment response. 
 

• Communication. 
 

o Establish basic lines of communication (LOC) to interact with organic forces and 
host (supported) District and/or Maintenance Section forces. 

o Establish a general communication protocol to determine the equipment and 
training necessary to the requirements for both internal and interagency 
communications.  

o Identify communication tools (e.g., sharepoint 
sites) to create an interoperable system for both 
internal and interagency communication.  
 

• Designated assembly area(s) where personnel can 
gather to get ready for deployment. 
 

• Deployments – duration, travel distance, and travel 
time are key planning factors. 
 

o Short-term: Defined as taking no more than 4 hours of travel time under winter 
weather conditions to arrive at a given destination. 

o Long-term: Defined as taking no more than 8 hours of travel time under winter 
weather conditions to arrive at a given destination.  
 
 
 
 

 
Best Practice

Establish SharePoint sites to 
facilitate creating an 
interoperable system for both 
internal and interagency 
communication. 
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• Equipment Distribution. 
 

o Determine excess equipment that can be deployed and not leave the District 
and/or Maintenance Section vulnerable and unprepared to battle a storm event in 
their area of responsibility. 

o Radio watch procedures. 
 

• Materials and Supplies. 
 

o Determine excess materials and supplies that can be deployed and not leave the 
District and/or Maintenance Section vulnerable and unprepared to battle a storm 
event in their area of responsibility. 
 

• Personnel Distribution. 
 

o Determine the number of crews and crew composition that can deploy and not 
leave the District and/or Maintenance Section vulnerable and unprepared to battle 
a storm event in their area of responsibility. 

o Staffing rosters, duties, and responsibilities.  
o Tracking field employees. The location, arrival 

and departure times of field employees should 
be tracked to ensure safety of employees and 
adequate response time and adequate response 
time to potential roadway complaints. 
Examples of tracking field employees could be 
done utilizing personal digital assistant (PDAs) 
devices and/or global positioning system (GPS) 
enabled cell phones.  

o Color coding crew teams.  
o Contact information (chain of command, phone numbers, etc.). 

 
• Field operational protocols to respond to appropriate levels of deployment—local (within 

the District and/or Maintenance Section jurisdiction), regional (adjacent and non-adjacent 
District(s) within the same region), or statewide (outside of regional jurisdictional 
boundaries). 
 

o Implement LOCs. 
o Establish a general protocol to acquire knowledge regarding the host (supported) 

District and/or Maintenance Section area of responsibility. 
 Capabilities of the personnel and equipment. 
 Route prioritization and location. 
 Identification of major vulnerabilities (e.g., loss of communication 

equipment). 
 

• Safety and Risk Management. 
 
 
 

 
Best Practice

Examples of tracking field 
employees could be done 
utilizing PDA devices and/or 
GPS enabled cell phones.
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• Logistics and Administrative. 
 

o Acquiring equipment, materials, and supplies. 
o Travel Arrangements. 

 Coordination and schedule lift for loading and moving organic winter 
weather equipment. 

 Packing of equipment, materials, and supplies. 
 Fuel cards with sufficient line of credit to purchase gasoline. 

o Lodging Arrangements.  
 Establish agreements with external agencies (e.g., Texas National Guard, 

hotels, travel centers, adjacent state DOTs) for support during winter 
weather operations. 

 Determine potential lodging facility or facilities.  
 Coordinate and confirm lodging facility or facilities.  

o Strip maps outlining convey routes. 
o Reimbursement and incentives for personnel responding to storm events away 

from their normal duty station. 
o In extreme instances, it may be necessary to outsource snow and ice control to 

supplement TxDOT forces. In these instances, use of Routine Maintenance 
Contracts or Purchase of Services should be considered. The appropriate district 
and/or regional personnel should be consulted early in the process for these 
methods of outsourcing to be in effect in a timely manner.  
 

• Redeployment. 
 

o Reporting and debriefing.  
o Travel Arrangements. 

 Coordination and schedule lift for loading and moving organic winter 
weather equipment. 

 Repacking of organic winter weather equipment, materials, and supplies. 
 Fuel cards with sufficient line of credit. 

o Lodging Arrangements. 
 Determine potential lodging facility or facilities. 
 Coordinate and confirm lodging facility or facilities. 

o Reconstitute Assets. 
 Equipment, materials, and supplies. 
 Redistribution of excess materials and supplies. 

o Conduct required equipment inspections. 
 
Checklist for Preparedness for Winter Events 
 
Table 6-1 serves as a general checklist for all entities that have a role to play in preparing for 
winter weather events.  It is provide a guidance regarding action items to consider prior to the 
actual start of the winter season. Additionally, some of these action items are best considered 
following a winter season in order to provide enough time for completion prior to the upcoming 
winter season.   
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Table 6-1. Multi-District Checklist for Preparedness Activities. 

PREPAREDNESS ACTIONS 
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Levels of Winter Weather Threats     
Establish protocols to determine appropriate levels of deployment to 
response to winter weather threats  X X X 

Coordination      
Establish protocols for coordinating activities to align with various 
levels of deployment responses X X X X 

Communication     
Establish basic LOCs for organic forces   X  X 
Establish communication protocols for equipment and training 
requirements for internal and interagency interactions  X  

X 

Identify communication tools to create interoperable systems for both 
internal and interagency interactions  X  X 
Deployment      
Assess deployment plan for short-term deployments  X  X 
Assess deployment plans for long-term deployments  X  X 
Equipment Distribution     
Identify excess equipment for deployment X X X X 
Materials and Supplies     
Identify excess materials and supplies for deployment X X X X 
Personnel Distribution     
Identify number of crews and crew compositions  X  X 
Establish protocol for tracking personnel (e.g., color scheme for 
crews, PDAs, GPS enabled cell phones)  X  X 

Field Operational Protocols  X X X 
Safety and Risk Management X X X X 
Understand and maintain safety requirements   X  X 
Develop risk assessment and management strategy  X  X 
Logistics and Administrative     
Coordination for acquiring equipment, materials and supplies X X X X 
Travel arrangements protocol  X X X 
Lodging arrangements protocol  X X X 
Strip maps for convey routes  X  X 
Reviewing outsource procedures for personnel, equipment, materials 
and supplies X X  X 

Redeployment Requirements     
Reporting and debriefing procedures  X X X 
Travel arrangements  X X X 
Lodging arrangements  X X X 
Reconstitution of assets  X  X 
Inspect equipment   X  X 
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Section 3 
Response 

 
Engaging in a multi-district winter weather operation begins with the notification of one District 
Engineer (DE) to another that assistance (personnel and resources) is needed in battling a winter 
storm event. The winter storm event that escalates to this level is due to its intensity, duration, or 
both. Once it has been established that assistance from a “call up” is confirmed, it is at this point 
that the DE that initiated the notification assumes the role of the host (supported) District and the 
DE or DEs that agrees to assist will assume the role of the visiting (supporting) District. 
Establishing this chain of command is important because it helps to further define the roles, 
responsibilities, and functions of all components associated with responding to multi-district 
operations.   
 
Command and Control  
 
For winter storm events that have grown to the point of having forces and resources to be 
deployed in to fight it, the main command structure will now involve both the host (supported) 
District and visiting (supporting) District personnel. The host (supported) District DE will now 
command, control, manage, and be responsible for all resources and personnel operating in 
his/her respective District. The host (supported) District DE will activate a District level EOC 
and will involve key district staff involved with winter weather response.  This District level 
EOC was described in detailed in Chapter 5 District Level and Maintenance Section Operations 
Guidance and will function similar during multi-district operations. The primary change is that 
the span of command and control has been extended to include additional temporary assigned 
forces and resources that may or may not be familiar with the host (supported) area and 
personnel.  
 
Moreover, the Maintenance Section EOC will activate and operate as outlined in Chapter 5 
District Level and Maintenance Section Operations Guidance. The host (supported) 
Maintenance Section EOC will receive personnel tasking, coordinating, and communicating 
guidance from the host (supported) District DE or Director of Maintenance. As a rule of thumb, 
the District and Maintenance Section EOCs remains activated as long as is believed necessary to 
effectively respond to the winter weather event. 
 
Regarding the functional areas, Figure 6-1 provides an illustration of five major management 
functions that are vital to district and multi-district operations (2 and 5). They are: 
 

• Incident Commander (Host/Supported DE): Establishes command, works to protect 
life and property, sets objectives and priorities, and directs overall management of 
emergency response activities. The Incident Command role can be transferred to another 
individual (example – Director of Maintenance) depending upon the event as they arrive 
on the scene. 

• Planning: In small emergencies, the Incident Commander (IC) is responsible for leading 
the planning effort, but in a larger emergency, the IC establishes a Planning Section. 
Planning develops the action plan to accomplish the objectives, collects, and evaluates 
information as related to the development of an incident, and maintains status of 
resources. 
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• Operations: Operations directs all resources and are usually the respective Area Offices 
and Maintenance Sections responsible for carrying out response activities according to 
established District snow and ice control plans.  

• Logistics: Is responsible for communications, as well as securing and providing needed 
materials, resources, services, and personnel. This section may take on a major role in 
extended storm events. 

• Administration/Finance: The Administration/Finance section is critical for tracking 
storm event costs, providing procurement assistance, performing cost analysis, and for 
reimbursement accounting. This is especially important in tracking costs where a state or 
federal “disaster area” may be declared. 

 
 
 
 
 

 
Figure 6-1.  District Incident Command System – Amarillo District (1). 

 
Coordination and Communication 
 
The coordination and communication that must take place between response personnel internal 
to TxDOT and external to TxDOT is essential to the success of these winter weather response 
actions.  During a multi-district operation, the host (supported) District EOC will serve as the 
central point for internal communication and coordination between maintenance sections, with 
other districts, and with TxDOT headquarters, as required. Also, the host (supported) District 
EOC will communicate and coordinate between TxDOT and external agencies involved with 
winter weather management. For significant winter weather events during multi-district 
operations, recommended coordination procedures internal and external to TxDOT—utilizing the 
host (supported) District EOC to support centralized communications—are similar to those of a 
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single District EOC, which is found in Chapter 5 District Level and Maintenance Section 
Operations Guidance. Figure 6-2 shows an example of the communication flow proposed for 
multi-district winter weather operations.  
 
 
 
 

Visiting (Supporting) 
District(s) Crew(s)

Host (Supported) District

Visiting (Supporting) 
District(s) Crew(s)
Visiting (Supporting) 
District(s) Crew(s)

Host (Supported) District

 
Figure 6-2.  Communication Flow Chart for Multi-District Winter Weather Operations. 

 
Again, referencing Chapter 5 District Level and Maintenance Section Operations Guidance, the 
incoming weather information is critical to the success of winter weather operations particularly 
during an ongoing winter storm event.  The various sources of information should be monitored 
regularly to ensure that all decision-makers and personnel participating in winter weather 
operations are armed with the latest weather forecasts to make the best decisions regarding the 
use of equipment, materials, and personnel. Also, this will allow for any control actions such as 
road closures to be considered at the appropriate time. A detailed explanation of advisory 
actions, response personnel, motorist notification, and the role of TxDOT’s PIO relative to these 
three items is captured in Chapter 5 District Level and Maintenance Section Operations 
Guidance. 
 
Implement Deployment and Redeployment Plans 

When engaging in multi-district operations, employing a “just-in-time” philosophy is ideal to 
ensuring your resources will be when and where they are needed most. Also, by synchronizing 
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the deployment and redeployment forces will ensure that the operation has the necessary 
“footprint” to be effective in responding to the winter weather event. Below is Table 6-2 and it 
shows the layout of actions needed for establishing a foundation upon which the multi-district 
operational structure can successfully work. Also, it can serve as a general checklist Districts and 
their respective Maintenance Sections to use to when responding to multi-district winter weather 
operations. 

Table 6-2. Deployment and Redeployment for Multi-District Operations. 

 

 

 
Phases 

 
 

Responsible 

Deployment Field Operations Redeployment 

Host (Supported) 
District 

• Initiate 
notification and 
“On-Call” or 
“May-Call” to 
personnel  

• LOCs 
• Coordination and 

communication 
• Risk management 

• Prioritize 
roadways 

• Determine crew 
sizes and rotation 
cycles 

• LOCs 
• Equipment 
• Safety 
• Control actions 
• Treatment actions 
• Risk management 

• Safety 
• Risk management 
• Reporting 

 

Visiting 
(Supporting) District 

• Initiate “On-call” 
or “May-Call” to 
personnel 

• LOCs 
• Coordination and 

communication 
• Equipment, 

materials and 
supplies (if 
necessary)  

• Safety 
• Logistics 
• Risk management 

• LOCs 
• Equipment, 

materials and 
supplies (if 
necessary)  

• Safety 
• Employ control 

and treatment 
actions 

• Risk management 

• Excess 
Equipment, 
materials and 
supplies (if 
necessary)  

• Safety 
• Logistics 
• Risk management 
• Reconstitute 

assets 
• Reporting 

 
As the operation progresses and the additional forces are integrated under the host (supported) 
District command, the responsibilities and functions of the host (supported) Maintenance 
Supervisors and District Director of Maintenance (or Director of Operations) will follow the 
guidance outlined in Chapter 5 District Level and Maintenance Section Operations Guidance. 

Begin 
State

End 
State

Begin 
State

End 
State
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Also, in order for the host (supported) District to maintain the integrity of their organic assets as 
well as the visiting (supporting) District or Maintenance Section asset, it is recommended the 
host (supported) District led the field operations activities. This would include being responsible 
for establishing the LOCs, crew sizes and composition, equipment distribution, safety, control 
actions, treatment actions, and reporting requirements.  
 
Moreover, both the host (supported) and visiting (supporting) Districts and Maintenance Sections 
are responsible for performing a risk assessment for any work activities that engages their 
employees. In Chapter 5 District Level and Maintenance Section Operations Guidance, the 
factors to consider are discussed in detail. Always, complete and submit a risk assessment 
analysis for each phase of the deployment and redeployment plan. 
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Section 4 
Recovery 

 
After Action Review – Multi-District Level 
 
Following each winter weather event, the host (supporting) Director of Maintenance as well as 
the respective visiting (supporting) Districts should call a meeting of all maintenance supervisors 
and other key personnel shortly after the event to discuss procedures that worked and identify 
those that did not, so that changes may be implemented prior to the next winter weather event.  
These meetings should occur after meetings at the maintenance section level are completed.  The 
after action reviews at the District level will follow those discussed at the maintenance section 
level but will include additional items specific to District input in winter weather operations, 
such as the following: 
 

• Sharing of maintenance personnel, equipment, and material resources across different 
Districts and sections. 

• Communication and coordination between the host (supporting) District and Maintenance 
Sections and the visiting (supporting) District and Maintenance Sections. 

• Support by host (supported) and visiting (supporting) District maintenance staff to winter 
weather operations. 

 
For very active winter seasons, an in-depth host (supported) District-level meeting may not be 
feasible and can be conducted at the end of the winter season instead of immediately after each 
winter storm event.   
 
After Action Review – District Level and Maintenance Section 
 
See Chapter 5 District Level and Maintenance Section Operations Guidance for information 
relative to the after action review process during the recovery phase. Particularly, Tables 5-7 and 
5-8 have listed activities that should occur after winter weather events for the District and 
maintenance sections, respectively. 
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Section 1 
Overview 

It is the mission of the TxDOT to provide a safe thoroughfare during the winter weather season. 
In order to accomplish this, the coordination of numerous pieces of equipment and personnel is 
necessary. During the winter weather season, the equipment must be ready to respond with very 
little notice. Therefore, proper maintenance of all equipment before, during, and after a winter 
event is important to ensure readiness for future storms. The following sections outline the 
regional support services available to the Districts, schedule for reporting equipment inventories, 
visibility enhancement options for various pieces of equipment, District level equipment assets, 
and proper equipment maintenance required before, during, and after winter weather events.  
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Section 2 
Regional Support Services 

 

TxDOT’s four regional service centers provide administrative and project management support 
to the Department’s 25 Districts (1).  The four regions are: 
 

• West Region: Abilene, Amarillo, Childress, El Paso, Lubbock, Odessa, San Angelo. 
• North Region: Atlanta, Brownwood, Dallas, Fort Worth, Paris, Tyler, Waco, Wichita 

Falls. 
• South Region: Austin, Corpus Christi, Laredo, Pharr, San Antonio, and Yoakum. 
• East Region: Beaumont, Bryan, Houston, and Lufkin. 

With regards to equipment considerations, the Region provides the Districts with fleet support 
and purchasing support. The key personnel that should be contacted are the Fleet Manager and 
Purchasing Manager.  The functions of both are vital to the overall success of an equipment 
and maintenance program. Moreover, guidance for purchasing major equipment, minor 
equipment, and replacement parts is provided in Chapter 5 District Level and Maintenance 
Section Operations.  
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Section 3 
Reporting Equipment Inventory 

 

Maintaining a high equipment readiness level is important during the winter weather season. 
Knowing that equipment used in winter weather operations must be mission capable and ready 
on short notice requires maintenance sections to perform accurate record keeping and  report 
their equipment status to the Districts and their respective Regions on a periodic basis. This 
systematic reporting of equipment inventory provides visibility to all levels within the 
organizational structure regarding the operational condition of equipment assets.   

It is recommended to report equipment status and inventory at least three times a year, prior to, 
during, and after the winter weather season. As a general guideline, it is recommended to submit 
the data as prescribed below. 

Table 7-1. Recommended Equipment Inventory Reporting Schedule. 
Report From – Report To Report From – Report To Due Date 

Maintenance Section to Director 
of Maintenance 

Director of Maintenance to 
Region Fleet Manager 

October 1 
January 1 
April 1 
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Section 4 
Modernize Winter Weather Equipment 

 

Modernizing winter weather equipment to enhance its visibility while used in winter weather 
operations presents a wide variety of options to consider. These options include warning lights; 
retro-reflective tape, truck-mounted attenuators; decals placed on the equipment in areas that are 
visible to the human eye and uses pictures that have dark or light red, blue, or green colors; 
mounting red and yellow signal lighting on side mirrors or on top of the equipment; using the 
Truck-Lite’s LED Snow Plow kit; and the advanced vehicle control systems (AVCS) for snow 
and ice removal equipment applications. While there is not clear guidelines, a 2002 Synthesis of 
Best Practices for Increasing Protection and Visibility of Highway Maintenance Vehicles 
conducted by Iowa State University for the Iowa Department of Transportation concluded that 
mounting warning signs and rotating or strobe lights on the rear of maintenance vehicles is 
common for Iowa counties. Also, the most common warning devices used during their counties’ 
snow removal operations are reflective tapes, warning flags, strobe lights, and auxiliary 
headlamps.  

Moreover, in Chapter 10 Safety Considerations, the National Cooperative Highway Research 
Program research study found that both forward visibility and rear visibility are crucial for safety 
and must be considered when equipping emergency vehicles for winter weather usage (4).  Also, 
the impact on visibility is influenced by the different aspects of the light source (e.g., mounting 
location, aiming angle, beam spread, and spectral power distribution or color).  Using the 
information gather, TxDOT Districts have a concise summary of products and practices available 
to District and Maintenance personnel to enhance the visibility of their winter weather equipment 
as well as improve the safety of their employees and the traveling public. 
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Section 5 
District Level Equipment Assets 

 

Districts have an array of winter weather equipment that are used to battle snow and ice events. 
The traditional equipment available in TxDOT’s inventory are dump trucks, motor graders, 
loaders, snow plows, V-Box spreaders, tail gate spreaders, snow wings, snow blowers, herbicide 
rigs, and pickup applicators. Since the length of winter season greatly vary by within the state of 
Texas, the Districts will have available equipment that is relevant to the types of storms that 
impact their respective jurisdictions. This remaining portion of this section provides a picture and 
a brief description of each piece of equipment. 

 
 

Dump Truck  
 

Snow plows are mounted to dump trucks and are used to push the accumulated snow off the 
roadway. Spreaders are also mounted on dump trucks to facilitate the spreading of materials for 
snow and ice control. 

 
Figure 7-1. Dump Trucks Are the Workhorses of TxDOT Snow Removal. 
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Motor-Grader  
This may be the best piece of equipment we have for snow removal. It does not require any other 
attachments to do the job. This piece of equipment is self-contained and ready to go. 

 
Figure 7-2. Motor-Grader (Maintainer). 

 
Loader  

Loaders are a vital piece of equipment during a snow and/or ice event. They are used for loading 
material on the trucks to fight the ice and snow. They are also used to clear intersections and 
driveways. 

 
Figure 7-3. Loader. 
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Snow Plow 

A snow plow is an attachment for a six- and 10-cubic yard truck. It is used to remove snow from 
the pavement. 

 
Figure 7-4. The Snow Plow. 

 
V-Box Spreader 

The V-box spreader is an attachment for a dump bed truck. It is used to accurately put out 
applications of de-icing materials on bridges and icy spots. These spreaders can either be 
hydraulic or gasoline operated. 

 
Figure 7-5. The V-Box Spreader. 
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Tail Gate Spreader 
Tail gate spreaders are used to apply de-icing and anti-icing materials. They are a spinner type 
applicator and operate via a hydraulic system. 

 
Figure7-6. Tail Gate Spreader. 

 
 
 
 

Snow Wing 
The Snow wing attachment provides extra width on a motor grader or truck for plowing two 
lanes at a time or picking up a lane and a shoulder at the same time. 

 
Figure 7-7. The Snow Wing. 
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Snow Blower 

 
Figure 7-8. Snow Blower Is an Attachment that Is Used to Remove Large  

Quantities of Snow. 
 

Herbicide Rig  
The herbicide rig is used to apply anti-icing liquids prior to an approaching storm. It is also used 
for de-icing applications during the storm. 

 
Figure 7-9. The Herbicide Rig. 
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Pickup Applicator 

A pickup applicator is used to apply anti-icing liquids prior to an approaching storm. It is also 
used for de-icing applications during the storm.  

 
Figure 7-10. A Pickup Applicator. 
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Section 6 
Equipment Calibrations and Maintenance 

 

Equipment calibration and proper maintenance of all equipment before, during, and after a 
winter weather event is important to ensure readiness for future storms.  All equipment should be 
calibrated annually and the information should be part of the equipment inventory reporting 
requirements. Moreover, the equipment maintenance tasks to be performed at each phase are 
presented in Tables 7-2 through 7-4. 

Table 7-2. Recommended Maintenance Actions during Preparedness Phase. 

PREPAREDNESS ACTIONS 
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Complete Dump Truck Daily Inspection Checklist X          
Attach desired equipment (snow plow, spreader) X          
Bleed air system to reduce chance of freezing X          
Ensure all mounting points are tight X     X     
Check all hydraulic, lines, fittings, and connections X   X X X X    
Grease and lubricate all moving parts at attachment points X X         
Check levels on hydraulic tank   X   X     
Ensure equipment is full of fuel X X X     X   
Check all electrical components for correct operation X X X     X X X 
Make sure all safety equipment is in place and operational X X X        
Call base station to ensure correct operation of State radio X X X        
Complete Motor grader Inspection Checklist  X         
Check all fluid levels  X         
Check blade/mold board for damage, replace as necessary  X    X X    
Complete Loader Inspection Checklist   X        
Lubricate per manufacturer’s recommendations   X  X  X X   
Complete V-Box Spreader Inspection Checklist    X       
Check conveyor system (conveyor chain and belt)    X       
Check PTO and drive assembly.    X       
Check spinner assembly (hinge rod and spinner disk)    X       
Gasoline: check fuel, electrical, drive belt, fuel filters, oil    X       
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Table 7-2. Recommended Maintenance Actions during Preparedness Phase (Continued). 

PREPAREDNESS ACTIONS 
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Mount to equipment to assure proper operation     X  X X   
Check mounting brackets that attach to the dump truck     X  X    
Check bearings in spinners     X      
Check oil in hydraulic motors     X      
Complete Snowplow Inspection Checklist      X     
Adjust trip chain on plow      X     
Check switch/side-to-side blade operation      X     
Perform a visual check for any leaks      X     
Install lights to ensure visibility while plowing      X     
Service engine        X   
Start blower monthly (service day) to keep system charged        X   
Complete Preventive Maintenance Checklist         X  
Test all systems to ensure correct operation         X  
Service auxiliary motor         X  
Adapt herbicide rig to spray liquid de-icer         X  
Flush tank to prevent contamination         X  
Perform trial run with water to assure correct rates         X X 
Flush pump for correct operation         X X 

Table 7-3. Recommended Maintenance Actions during Response Phase. 

RESPONSE ACTIONS 
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Perform periodic walk-around to check lights, tires, leaks X X X X X X X X X X 
Listen for air leaks X          
Monitor all gauges X X X        
Check all fluid levels  X         
Monitor blade wear to prevent mold board damage  X    X X    
Check oiler on belt for fluid level    X       
Check for accuracy of material application    X X      
Monitor hydraulic levels       X     
Lubricate after each eight hours of use        X   
Check attachment points (pins, hoses) at 2-hour intervals        X   
Repair problems as necessary         X X 
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Table 7-4. Recommended Maintenance Actions during Recovery Phase. 

RECOVERY ACTIONS 
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Service equipment as necessary  X  X     X X X 
Remove excess materials from cab/undercarriage X   X       
Clean equipment  X X  X X X X X X 
Check blade/mold board for wear or damage  X     X    
Check all air filters  X         
Perform a walk-around for any visible damage  X X        
Lubricate all fittings and moveable parts  X X  X  X X   
Gasoline: check fuel filter    X       
Check conveyor system (belt and chain)    X       
Make sure all lights are operational    X       
Check all hydraulic hoses and fittings for wear or leaks    X X X     
Check all welds for fatigue cracks     X X X    
Make sure equipment is ready for next weather event      X   X X 
Install new blade if necessary      X X    
Check operation before removal and storage        X   
Flush system         X X 
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Section 1 
Overview 

 
 
A variety of factors should be taken into account when deciding upon a course of action to treat 
roadways during a winter storm event. Product application combinations are chosen after 
maintenance personnel have evaluated many factors including, but not limited to: 
 

• Air temperature. 
• Pavement temperature. 
• Humidity levels. 
• Dew point temperatures. 
• Exposure to solar radiation. 
• Type and rate of precipitation. 
• Weather forecast. 
• Weather radar data. 

Operational treatments are continuously evaluated before, during and after a winter storm. Road 
treatment and applications are modified through all phases of a storm based on careful analysis 
of intensity, duration, and type of precipitation.  
 
Whereas anti-icing operations are conducted to prevent the formation or development of bonded 
snow and ice for easy removal, de-icing operations are performed to break the bond of already 
bonded snow and ice. It is important for maintenance personnel to understand the uses and 
limitations of each of the materials and techniques explained in this chapter. 
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Section 2 
Regional Support Services 

 

TxDOT’s four regional service centers provide administrative and project management support 
to the Department’s 25 Districts (1).  The four regions are: 
 

• West Region: Abilene, Amarillo, Childress, El Paso, Lubbock, Odessa, San Angelo. 
• North Region: Atlanta, Brownwood, Dallas, Fort Worth, Paris, Tyler, Waco, Wichita 

Falls. 
• South Region: Austin, Corpus Christi, Laredo, Pharr, San Antonio, and Yoakum. 
• East Region: Beaumont, Bryan, Houston, and Lufkin. 

 
With regards to equipment considerations, the Region provides the Districts with fleet support 
and purchasing support. The key person that should be contacted is the Purchasing Manager. 
The purchasing manager is responsible for securing materials and supplies for each District.   
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Section 3 
Reporting Chemicals and Materials Inventory 

 
 
Accurate record keeping of inventories of chemicals and materials used in winter maintenance 
operations is challenging.  Most agencies use loader bucket counts or spreader control readouts 
as the primary methods to gather material usage data.  However, during storms it is difficult to 
keep track of the number of bucket loads used and the amount of material that is returned into the 
shed after the storm.  Also, the lack of appropriate tools for operators to determine the weight of 
a bucket load often contributes to inaccurate reporting.  For example, when salt is mixed with 
abrasives at different ratios it is difficult to determine the actual amount of salt in a bucket load.  
 
Therefore, it is common to have some discrepancy between the material usage reported by 
operators or spreader controls and the inventory data determined by the inspection of the 
remaining material stockpiles.   
 
It is necessary to regularly check the accuracy of material usage data using stockpile verification.  
There is not set frequency of stockpile verification, it greatly varies between various state 
agencies.  Stockpile verification may be done annually, monthly, or after each major winter 
storm.  
 
 For TxDOT districts, it is recommended to perform stockpile verification and material usage 
and inventory reporting at least three times a year, once before, once during, and once after the 
winter season. Since the length of winter season may greatly vary by geographical regions within 
the state of Texas, the reporting periods may also be different for different districts.  As a general 
guideline, it is recommended to report chemicals and materials usage and inventory once in each 
of the following three time periods: 
 

• September–October. 
• December–January. 
• April–May. 

It is also recommended that spot check inventories be conducted in addition to the above 
mentioned inventories during winters with unusually high storm activity.  A systematic reporting 
of chemicals and materials inventory can help maintain an optimum amount stockpile at all 
maintenance yards within the District, and it also provides up-to-date inventory information for 
nearby Districts that may need to share resources for successfully battling a storm. 
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Section 4 
Application Rates 

 
 
There are various strategies for applying materials in snow and ice control.  Depending on 
number of site-specific factors the optimum materials selection, timing, application rate, and 
frequency are different.  There is no single application strategy that is appropriate for all weather 
conditions. NCHRP Report 577 provides flexible guidelines for the use of materials and 
applications rates for the three common snow and ice control strategies and for different 
pavement temperature ranges.  These guidelines are summarized in Table 4-1. 
 

Table 4-1. Application Rates for Various Snow and Ice Control Strategies. 
Strategy/ 
Method 

 

Materials Pavement 
Temperature 

Ranges 

Application Rates 

Anti-Icing Liquid Chemicals, 
Solid Chemicals, 
Pre-wet Solid Chemicals 

0°C to −12°C 
 (32°F to 10°F) 

18–110 Kg/Lane/Km 
(65–400 Lb/Lane/Mile) 

De-Icing Pre-wet Solid Chemicals, 
Dry Solid Chemicals 

0°C to −18°C 
(32°F to 0°F) 

113–400 Kg/Lane/Km 
(200–700 Lb/Lane/Mile) 

Abrasives Pre-wet Abrasives, 
Dry Abrasives 

No limits 225–2,700 Kg/Lane/Km 
(500–6,000 Lb/Lane/Mile) 

Abrasive/Salt Mixes 0°C to −18°C 
(32°F to 0°F) 

225–2,700 Kg /Lane /Km 
(500–6,000 Lb/Lane/Mile) 
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Section 5 
Solid Chemical Application Capability 

 
The use of dry solid chemicals as an anti-icing treatment can be effective in many circumstances, 
but only where there is sufficient moisture or accumulation of snow or ice on the pavement. 
Moisture must be present for two reasons: 
 

• Prevent loss of material from dry pavement. 
• Trigger the chemical into solution. 

 
For initial operations, solid chemicals will be effective when maintenance forces have the 
operational resources available to apply the chemical soon after sufficient precipitation has 
fallen, but before ice bonds to the pavement. For subsequent operations, solid chemical 
treatments will usually be effective when there is adequate moisture or accumulation of snow or 
ice during later periods of storms. 
 
For either initial or subsequent operations, when there is not enough moisture or accumulation of 
snow or ice on the pavement there is likely to be loss of the chemical from the pavement. This 
may be caused by the blowing action of traffic, especially from high speed and commercial 
vehicles, or by particles bouncing off the pavement during spreading. 
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Section 6 
Liquid Chemical (Chemical Solution) Application Capability 

 
 
There are advantages for using liquids at pavement temperatures of 23°F and above. These 
include: 
 

• The ability to apply a chemical uniformly over the pavement. 

• The ability to place a chemical onto dry pavement as a pre-storm treatment to prevent 
bonded snow or ice from forming. 

 
However, this means putting the chemical down before enough snow has accumulated to prevent 
the chemical from reaching the pavement or from being excessively diluted. In some situations it 
may be beneficial to remove snow and slush from the road using traditional mechanical methods. 
 
Liquids can be used at pavement temperatures below 23°F by following the manufacturer’s 
suggested rate of application for varying conditions. The cost effectiveness of using liquid 
chemicals at lower pavement temperatures needs to be evaluated on a case by case basis. 
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Section 7 
Pre-Wetted Solid Chemical Application Capability 

 
 
The pre-wetting of a solid chemical prior to spreading can improve the effectiveness of the solid 
chemical in many situations. A solid chemical requires energy to go into solution, and a dry solid 
chemical particle will remain inert until a liquid film forms. The solution process will be 
accelerated if pre-wetting is performed to the solid material. This is only one of the benefits of 
pre-wetting. Other advantages include: 
 

 The solid chemical is spread more uniformly because of less waste from bouncing or 
traffic. 

 Action (although not all waste is eliminated). 
 Wet granules adhere to the road surface better than dry granules. 
 There is a faster and longer-lasting effect. 
 Spreading speed can be increased. 
 In some cases, the road surface dries quicker. 

 
The practical result is a reduction in the resources necessary for maintaining the highway since a 
lower application rate translates into a spreader load covering more area, often requiring less 
deadheading (returning to the barn empty) to obtain material.  NCHRP Report 577 provides 
guidelines for variable application rates with on-board wetting. These guidelines are summarized 
in Table 4-2. 

 
Table 4-2. Variable Salt Application Rates with On-Board Pre-Wetting. 

Precipitation 
Type 

Road Surface Temperature Range °C (°F) 

Warmer than −5°(23°) 
Kg/lane-km 

(Lb/lane-mile) 

−5°(23°) to −10°(14°) 
Kg/lane-km 

(Lb/lane-mile) 

Less than −10°(14°) to 
−18°(−1°) 

Kg/lane-km  
(Lb/lane-mile) 

Frost 25 (97) 35 (136) 35 (136) 
Light snow 35 (136) 50 (1950 65 (253) 
Heavy snow 65 (253) 65 (253) 85 (331) 
Freezing rain 65 (253) 85 (331) 85 (331) 
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Section 8 
Recommendations for Use of Liquid Chemicals 

 
 
Don’t Use during Ice Storms 
 
The use of a liquid is not recommended during either a freezing rain or sleet storm because of the 
large quantity needed to retain an effective concentration. The application rates are the 
equivalent dry chemical rates suggested by the manufacturer. 
 
Using for Snow Storms 
 
For snowstorms, initial liquid applications can be made either as a pretreatment in advance of the 
storm or as an early-storm treatment (i.e., soon after snowfall has begun and/or when the 
pavement temperature is dropping toward freezing). 
 
Pretreatment 
 
A pretreatment can be made prior to a storm, as long as the storm does not start out with above 
freezing temperatures and rain, washing the chemical away. Benefits from liquid pretreatments 
can include higher friction and better pavement conditions early in a storm. These benefits are 
generally short-lived and should not be expected over a long period. Subsequent chemical 
applications should be made as soon as conditions begin to deteriorate. Pretreatments can be 
thought of as “buying time” in the early stages of a storm until subsequent chemical applications 
become effective. 
 
Early-Storm Treatment 
 
In the case of early-storm treatment, the application may be made onto dry, wet, light slush, or 
lightly snow covered pavement. Late applications onto pavements with more than a light 
covering of slush or snow can result in excessive dilution of the chemical, lowering its 
effectiveness. 
 
Preventing Black Ice 
 
To prevent the formation of frost or black ice (caused by radiation cooling of the pavement in the 
presence of high humidity) the chemical should be applied before ice is expected to form so the 
water component of the chemical will evaporate or be removed by traffic action. This will leave 
only the chemical on the road surface and result in the greatest concentration when frost or black 
ice conditions occur. 
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Section 9 
Recommendations for Use of Dry Chemicals 

 
 
Timing Is Critical 
 
Timing of an initial dry solid chemical application for snowstorm events is critical. The 
application should be made as soon as possible after sufficient precipitation has fallen to prevent 
loss, but before ice bonds to the pavement. 
 
Do Not Use As Pretreatment 
 
Application of dry solid chemical onto dry pavement is not recommended, and therefore should 
not be used as a pretreatment. 
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Section 10 
Chemical Types 

 
 
Sodium Chloride, NaCl 
 
Sodium chloride has been used as an ice-control chemical on roads since early in the previous 
century. It is produced by three processes: 
 

• Rock salt is mined by conventional hard rock mining equipment and techniques. 
• Solar salt is produced by the evaporation of sea water and may contain only a small 

amount of impurities. 
• Evaporated, solution, or vacuum salt is a very pure form made by drying under vacuum 

the solution resulting from injection of water into deep underground deposits. 
 

Most salt used for highway applications in the U.S. is rock salt, though some solar salt is 
produced in several western states and some is imported into the eastern states. Naturally 
occurring rock salt is the mineral halite, which usually contains between 1 percent and 4 percent 
impurities, mostly gypsum, shale, dolomite, and quartz. 
 
Magnesium Chloride, MgCl2 
 
The principal source of this ice control chemical is brines from the Great Salt Lake. Though it is 
available in solid (flake) form, it is used in liquid form for ice control. The lowest temperature at 
which MgCl2 can melt snow or ice (eutectic temperature) is about −28°F at a concentration of 
21.6 percent. Its ice melting capacity is about 40 percent greater than Calcium Chloride CaCl2. 
Proprietary mixtures are available containing 20 percent to 25 percent MgCl2 with various 
corrosion inhibitor additives. One proprietary compound reportedly has a eutectic temperature of 
−4°F. These solutions are effective ice-melting agents at temperatures above 19°F. 
 
With its competitive price and low freezing point, magnesium chloride works well as both a de-
icer and anti-icer. It contains a corrosion inhibitor making it less damaging to concrete and steel 
than other products and it is less harmful to the environment than calcium chloride and sodium 
chloride. 
 
Calcium Magnesium Acetate (CMA) 
 
Currently there is only one commercial source for CMA, using the reaction of acetic acid with 
dolomitic limestone for production. Acetic acid, the costly component of the compound, is 
manufactured from natural gas or petroleum, though small quantities have been produced by 
biodegradation of agricultural wastes. 
 
The compound is available as pellets or powder. Though not as soluble in water as NaCl and 
CaCl2, solutions can be made for use as a pre-wetting agent or straight chemical application.  
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It is not a highly effective de-icing chemical in solid form because of its affinity for water and its 
light particle mass. Its benefit is that it makes snow mealy so that it does not compact.  
 
CMA is primarily a mixture of calcium and magnesium acetates, produced with a 3/7 Ca/Mg 
ratio, which was found to be optimum in previous Federal Highway Administration (FHWA) 
studies. The eutectic temperature is about −18°F at a concentration of 32.5 percent. 
 
When CMA degrades, the calcium and magnesium elements are said to actually improve the 
water and air permeability of the soil by restoring sodium-compacted soils. 
 
Since acetate degrades into carbon dioxide and water and is a natural component of plant decay, 
CMA is appropriate where roadside vegetation, crops, or ground water are especially vulnerable. 
Because it is less corrosive than salt, some agencies prefer CMA for use on bridges, parking 
structures, sidewalks, and certain road surfaces (caution: it does cause major scaling). 
 
The cost of CMA is approximately $600 per ton whereas salt generally costs $20 to $40 per ton. 
Some advocates of CMA argue that the initial costs may be misleading because replacement 
costs for roads and bridges damaged by chloride-related corrosion should be factored into the 
overall figures. 
 
The pellet form of CMA is usually preferable to the powdered form, since the powder dust is less 
controllable. The pellet form of CMA does not bounce off the road before melting and its 
residual action can reduce reallocation frequency. 
 
Potassium Acetate, KC2H3O2 
 
Potassium acetate, or KAc as it is commonly known, is produced by the reaction of acetic acid 
with potassium carbonate. 
 
The sources of acetic acid are the same as in the production of CMA. 
 
Potassium carbonate is one of the groups of salts commercially known as potash. Potassium 
carbonate was originally obtained by running water through wood ashes and boiling the resulting 
solution in large iron pots. The substance that formed was called potash. 
 
Potassium carbonate is currently produced by one of several processes that use potassium 
chloride, another salt of the potash family. The compound, potassium acetate, is a white, 
crystalline, deliquescent powder that has a saline taste. It is soluble in water and alcohol.  
Solutions are alkaline under a litmus test. 
 
The dry compound is combustible but is used as a dehydrating agent, a reagent in analytical 
chemistry, and in the production of synthetic flavors, in addition to other uses. The eutectic 
temperature of a KAc and water solution is −76°F at a concentration of 49 percent. 
A commercial form of liquid KAc, containing a 50 percent concentration by weight plus 
corrosion inhibitors, has been used as a pre-wetting agent with dry salt or as a straight chemical 
application. 
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Sand 
 
The most economical material used in snow and ice control is sand. The price of sand ranges 
from $6 to $16 per ton. However, sand on the road must be removed and sweeping is costly. 
Sand can also cause damage to windshields and auto body paint.  
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Section 11 
Testing 

 
 
Material Specification DMS-6400 
 
TxDOT developed Departmental Material Specification DMS-6400, modeled after the Pacific 
Northwest States specification, to ensure the quality of anti-icers and de-icers. DMS-6400, De-
icer/anti-icer, describes the requirements, testing methodology and a Quality Monitoring 
Program (QMP) for magnesium chloride (MgCl) and sodium chloride (NaCl). 
 
Calcium magnesium acetate (CMA) and potassium acetate (KAc) are used in Texas in smaller 
quantities. These and other materials must be tested prior to use, in accordance with TxDOT 
standards.  
 
For producers of MgCl and NaCl products to be considered for inclusion in the Department’s 
Quality Monitoring Program (QMP), a producer must contact the Materials and Pavement 
Section of the Construction Division (CSTM) and submit a sample for evaluation. The sample 
must include test results from an independent laboratory indicating compliance with the 
requirements set forth in DMS-6400. After evaluation and specification compliance, the 
producer and material will be included on the Material Producer List (MPL). 
 
A district may purchase any anti-icer/de-icer listed on the MPL with only verification sampling 
advised. Those anti-icers/de-icers not on the list will require full independent lab testing and 
CSTM verification before application. The following properties are verified at the CSTM 
laboratory: 
 

• Corrosion. 
• Sulfate. 
• Percent total settleable solids and percent solids. 
• Specific gravity. 
• pH. 

These tests were developed to ensure an environmentally sound material. Results from chemical 
properties are to be submitted every time material is ordered and delivered. All material supplied 
must include the following documentation: 
 

• Current, clearly legible Material Safety Data Sheet (MSDS). 
• Clear documentation of its percentage of concentration of MgCl. 
• An application rate table that clearly states the manufacturer/vendor/supplier 

recommended rate for the various conditions of use at the place of delivery. 
• Shelf life of material a Friction Analysis Report on all products. Any certified lab that is 

set up to run the test as a function of humidity and for the type of roadway [asphalt or 
concrete] specified may perform the test. Required information includes: 

o Hard data. 
o Graphical analysis. 
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o A write-up about the product typically with comparison information. 
• Information on how low temperatures will affect storage of liquid material. 
• Clear documentation on proper storage. 
• Certification that any MgCl supplied meets test methods SHRP-H-205.2 for 

effectiveness. 
 
Upon delivery, it is very important that a TxDOT representative visually inspect the load for any 
obvious reasons for rejection. For example, no precipitates in liquid products are allowed in 
excess of the specification limits. Material portraying these or other uncharacteristic traits when 
delivered may be immediately rejected at the option of the engineer or representative at the 
delivery location. 
 
In addition to verifying that a delivered liquid chemical meets the current specification, two 
additional tests, viscosity and specific gravity, may be performed at the district level to determine 
whether the right liquid chemical is delivered. 
 
The viscosity test provides useful information that clearly indicates the chemical concentration of 
the liquid chemical. Specific gravity is a quick and simple verification acceptance test. 
 
The two tests provide a simple and inexpensive mechanism for a district to ensure that the right 
chemical is being accepted at delivery. For more information on quality control testing, please 
contact the Materials and Pavement Section of the Construction Division (CSTM). 
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Section 12 
References 

 
 
1. Website for TxDOT Regional Service Centers.  
       http://www.dot.state.tx.us/local_information/regions/default.htm. October 1, 2011.  
 
2.    Guidelines for the Selection of Snow and Ice Control Materials to Mitigate Environmental  
       Impacts, NCHRP Report 577, Transportation Research Board, 2007. 
 
 



Winter Weather Response Guide 9-1 TxDOT  4/12/2012 

Chapter 9 
Bridge Maintenance Needs 

Contents: 
Section 1 — Overview ...................................................................................................... 9-2 

Section 2 — Bridge Decks ................................................................................................ 9-3 

Section 3 — Bridge Joints ................................................................................................. 9-5 

Section 4 — Bridge Beams ............................................................................................... 9-7 

Section 5 — Bridge Caps .................................................................................................. 9-9 

Section 6 — Bridge Columns .......................................................................................... 9-11 
 
 



Chapter 9 — Bridge Maintenance Needs Section 1 — Overview 
 

Winter Weather Response Guide 9-2 TxDOT  4/12/2012 

Section 1 
Overview 

Summary 

Bridge decks typically are the first transportation structures to freeze during cold weather.   The 
greatest risks associated with chemical use on bridges are corrosion of imbedded steel and 
concrete deterioration. TxDOT allows each district to use commercially available chemical 
products. Corrosion potentials vary with each material.  

Bridges are composed of substructures (caps, columns, foundations) and superstructures (beams, 
bridge deck, and rail). Each respective structural element has an associated risk created by the 
use of de-icers and the related destructive forces created by the corrosive nature of the agents. 
Review of bridge components that exhibit the most risk and damage are contained in the 
following sections.  
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Section 2 
Bridge Decks 

Risks of Chemical Damage 

Bridge decks, especially overhangs and joints, are at great risk of incurring de-icer related 
damage. When evaluating design loads, overhangs exhibit the greatest levels of stress in the deck 
design. Overhangs also store snow pushed by plows. The snow pushed by plows is typically 
laced with de-icers, possibly saturating our high stress areas with corrosive chemicals. Steel 
under stress corrodes at an accelerated rate. So, storing snow on overhangs is not an ideal 
situation.  

The damage begins when the snow melts and concentrates the corrosive forces in the de-icing 
agents in the overhangs.  

Washing the Deck 

To prevent as much damage as possible, wash the deck when the temperatures rise and snow 
season is over. Washing helps in two ways:  

• Physically removes remaining chemicals. 
• Dilutes any chemical residues, reducing their corrosion potential.  
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Figure 9-1. Corrosion Damage due to Concentrated De-icing Solution at Drain Site. 

 

 

Figure 9-2. Corrosion Damage due to Concentrated De-icing Solution at Drain Site. 
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Section 3 
Bridge Joints 

Risks of Chemical Damage 

Joints are positions in the deck that allow thermal contraction and expansion to occur. If joints 
are not maintained then runoff will fall through joints. Typically, snow melt runoff is 
concentrated on the low side of the structure. Snow melt is particularly brutal because it is laced 
with chemical agents concentrated in one area and flows for extended periods of time (length of 
meltdown). This combination of concentrated flow combined with corrosive agents subjected to 
extended exposure allows for corrosion damage to initiate and progress. 

Bridge Joint Inspection and Cleaning 

TxDOT prefers bridge joint inspection and cleaning to be performed in the spring and re-
inspection to occur prior to the beginning of snow season. This fulfills the six month bridge 
inspection criteria in accordance with the Maintenance Operations Manual. 

 
Figure 9-3. Poorly Maintained Joint Allowed  

Concentrated De-icer Solution to Damage Cap. 
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Figure 9-4. Poorly Maintained Joint Allowed De-icer Solution to  

Damage Overhang to Second Mat of Steel and Top Plate Steel on Beam. 
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Section 4 
Bridge Beams 

Risks of Chemical Damage 

Beams exhibit increased risks to corrosion due to cover reductions, high stress steel design, and 
concentrated chemical solution saturating end zones when joint seals are broken. 

Repair of Joint Systems 

Maintenance personnel should repair and maintain joint systems ensuring the protection created 
by the sealed joint systems. 

 
Figure 9-5. Chemical Solution Corrosion Induced Beam Damage  

Created by Failed Joint and Poor Concrete Cover over Beam Ends. 
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Figure 9-6. Close up of Figure 9-5. 
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Section 5 
Bridge Caps 

Risks of Chemical Damage 

Bridge caps support the superstructure and are the elements on which the beams are supported. 
Chemical damage occurs to caps when the sealed expansion joints fail and the concentrated 
chemical solution either falls from the deck through the joint to the cap or it travels through the 
joint down the beam to the cap. Contamination and damage to the cap can be accelerated when 
caps are finished flush and the chemical solution is allowed to pond on the cap. 

Maintain Joint Systems 

Maintenance personnel should maintain joint systems, eliminating the possibility of chemical 
solution saturating this structural element. If joint systems have failed, or are designed as an open 
system, caps should be washed at the end of snow season.  

 

 

  
Figure 9-7. Corrosion Induced Damage in High Stress Cantilever Design. 
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Figure 9-8. Failure on Cap due to Corrosion Damage.  
Bridge Was Closed until Repair Could Be Performed. 
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Section 6 
Bridge Columns 

Risks of Chemical Damage 

Columns attach the foundations to the cap which support the beams. Chemical damage occurs 
when expansion joints fail and chemical solution flows through the expansion joint, down the 
beam, down the face of the cap and down the column. If chemical stock piles are stored next to 
bridge structures the corrosive forces of the chemicals will induce damage to the columns.  

Don’t Store Chemicals by Columns 

To eliminate chemical damage to columns, do not store chemical materials next to columns and 
maintain and repair bridge joints. 

 
Figure 9-9. Column Deterioration from Chemical Solution Contamination. 
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Figure 9-10. Close up of the Damage. Notice the #9 bars Are Starting to Buckle.  

Two Reasons This Could Be Happening: (1) Rust Could Be Pushing on  
Concrete Causing the Buckling. (2) The Column Could Be Shortening.  

This Bridge Was Replaced after 20 Years of Service. 
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Figure 9-11. Salt Storage under a Bridge Next to Bridge Columns. 

 
Figure 9-12. Damage Created due to the Salt Storage. 
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Section 1 
Overview 

 
 
TxDOT is committed to making travel as safe as possible for motorists on our state roadways.   
The safety of TxDOT crew members and the traveling public is the highest priority at all times 
during a winter weather event.  Effective safety programs are integral to winter weather response 
operations.   
 
Coordination 
 
Maintenance supervisors are responsible for coordinating all activities within their geographical 
area of responsibility.  During instances of adverse weather, maintenance supervisors should 
monitor approaching weather by utilizing all available tools. Roadway conditions must be 
closely monitored and evaluated to ensure timely response by the crews.   
 
Maintenance supervisors should notify their area engineer and the district maintenance office 
when resources are requested from outside the maintenance section. Maintenance supervisors 
should coordinate with outside agencies (city, county, law enforcement, adjacent counties, etc.) 
as necessary. Respective area engineer(s) and the district maintenance office should be consulted 
for assistance when this coordination is needed. 
 
All winter storm events are not the same. Variations in temperature, amount of precipitation, 
existing conditions, and duration of storm all contribute to how the roadways and bridges are 
affected. Maintenance supervisors should evaluate all aspects of the storm and make any 
necessary adjustments to methods and procedures before the next occurrence.  
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Section 2 
Personnel Safety 

 
 
The most valuable asset of TxDOT is personnel.  During winter weather operations, it is 
essential that supervisors at all levels manage personnel wisely and with a particular emphasis on 
both personal and public safety. Successful management of personnel assets lead to safe and 
efficient winter weather operations. 
 
Tracking Employees 
 
During periods of snow and ice control, there should always be a supervisor and dispatcher on 
duty to oversee and coordinate field operations. The location, arrival, and departure times of field 
employees should be tracked to ensure safety of employees, efficient route selection, and 
adequate response time to potential roadway complaints. 
 
Training 
 
All personnel should be trained in proper procedures prior to being assigned winter weather 
response duties. TxDOT employees have varying degrees of experience with snow and ice 
control. It is important to recognize the varying levels of individual employee experience when 
assigning work activities. Those employees with greater experience should be considered for 
more critical work assignments. Managers should consider pairing experienced personnel with 
less experienced personnel, this allows less experienced personnel time to become familiar with 
winter weather operations. 
 
Prior to the winter season, a safety meeting 
should be held in every maintenance section to 
discuss weather-related safety issues.  The 
meeting should address new and refresher 
training topics for equipment operators and 
standard operating procedures during a winter 
weather event. 
 
If possible personnel should be assigned routes 
prior to the onset of a winter storm event.  All 
personnel should inspect routes prior to the onset 
of the winter weather season to note any hazards 
or changes to the roadway that may not be 
visible during a winter storm 
 
Scheduling Employees 
 
Personnel scheduling and management is the one tool in particular requires special attention 
during storm operations.  Personnel must be managed in a way that allows them to function 
safely and efficiently.  Care must be taken to include in scheduling adequate rest and recovery 
time during operations.  Fatigue in particular can result in both unsafe and inefficient operations. 

 
Best Practice 

 
Plan your routes prior to the storm season.  
Inspect routes for critical areas, as well as 
noting areas where debris and obstructions have 
occurred since the previous winter.  These areas 
may hinder roadway clearing operations and 
snow melt.  They should be cleared prior to the 
onset of winter weather.  
 
Plan the most efficient way of covering the 
route and plan where you will begin operations. 
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The Department of Transportation Federal Motor Carrier Safety Administration publishes 
current requirements for all personnel with Commercial Driver Licenses. Maintenance 
supervisors should consider these requirements when scheduling personnel. More information 
concerning Revised Hours of Service Regulations can be obtained by visiting the following: 
http://www.fmcsa.dot.gov/. 
 
The maintenance supervisor will be responsible for determining when an employee is to be 
relieved.  The maintenance supervisor shall immediately relieve any employee that notifies him 
that he is in need of relief.  Employees are expected to be honest in their assessment of their 
ability to continue to work safely, prior to beginning and for the duration of response.  If a winter 
weather event is expected to result in TxDOT personnel working outside their Area or in another 
District, maintenance supervisors should request DART cards for their employees to pay for 
rooms and meals. 
 
Cold Weather Injury Prevention 
 
Cold weather can directly affect an individual’s health and performance by lowering body 
temperature, resulting in cold injuries and impaired performance.  Cold weather injuries occur 
most often from heat loss.  Heat flows from areas of high temperature (a human body) to an area 
of lower temperature (the surrounding environment), if heat escapes faster than the body can 
produce heat, hypothermia may occur.  Heat loss is amplified by wind and moisture.  Cold 
weather related injuries can be prevented by proper clothing, rest, and hydration.   
 
Cold weather clothing protection is based on the properties of insulation, layering, and 
ventilation.  Well insulated clothing allows air to be trapped in the material and provide an extra 
barrier against the cold.  The thicker the clothing the better the insulation, it is important to 
remember that dirty clothing compromises insulation properties.  Layering involves wearing 
multiple layers of clothing; this allows insulation to be adjusted according to workload and an 
individual’s own needs and preferences.  Layering is especially important if a person is moving 
in and out of heated vehicles or periodically undertakes vigorous physical activity.  The final 
aspect of clothing protection is ventilation.  Physically active people sweat even during cold 
weather.  If the sweat cannot evaporate, the insular properties of the clothing will be 
compromised.  
 
Cold weather injuries may also be reduced by ensuring that personnel are adequately rested, 
nourished, and hydrated.  Personnel who are fatigued will not be able to sustain physical activity 
and this will increase chances for cold weather injuries such as hypothermia.  Inadequate rest 
also impairs decision-making, reduces efficiency, and may compromise safety of both the 
individual and the traveling public.  Lack of adequate hydration and nutrition can increase 
susceptibility to cold injury by decreasing physical performance and cognitive function.  
 
Additional ancillary personnel supplies intended to keep crew members safe and their equipment 
functional should not be overlooked in preparing for winter weather response.  Personnel 
protection equipment for all employees should be considered during times of snow and ice 
control response. Appropriate quantities of items such as gloves, storm suits, other personal 
protective equipment, flashlights and batteries, windshield de-icer, wiper blades, etc., should be 
kept on hand to adequately respond to each event. 
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Section 3 
Equipment and Material Safety 

 
 
Handling Materials 
 
When personnel are working with anti-icing and de-icing chemicals, appropriate safety 
precautions should be taken based on the specific chemical.  Many of the chemicals are eye  
irritants, skin irritants, or respiratory irritants.  
 
 
Equipment Visibility 
 
Snow and ice control by its very nature requires 
operation of vehicles in extreme weather conditions. 
Visibility is dependent on the climatic conditions of 
each storm and contributes to hazards faced by both 
operators and motorists.  A research study by the 
National Cooperative Highway Research Program 
found that both forward visibility and rear visibility are crucial for safety and must be considered 
when equipping emergency vehicles for winter weather usage (1).   The reflected light from 
snow, rain, and fog toward the snowplow operator during inclement weather contributes to glare 
and decreased visibility. The impact on visibility is influenced by the different aspects of the 
light source (e.g., mounting location, aiming angle, beam spread, and spectral power distribution 
or color).   
 
Rear lighting of snowplow vehicles provides two distinct functions: a conspicuous signal to other 
drivers to indicate that the plow is on the road and cues about the plow’s operating speed and 
distance relative to other vehicles.  The conspicuity of rear lights is optimal when an array of 
lights are used that flash with a rate of 5 to 9 flashes per second (1).  This lighting configuration 
allows other drivers to “see” the vehicle and make accurate judgments of speed and distance.  An 
assessment by snow plow operators in New York suggested that the LED light bar configuration 
provided the highest visibility and confidence in the overtaking of the snowplow by other 
motorists. 

 
Best Practice 

 
When handling chemicals use prescribed 
personal protective equipment (i.e., gloves, 
masks, or safety glasses). 
Practice good hygiene (wash hands after 
handling chemicals. 
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Section 4 
Reference 
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Section 1 
Overview 

 
 
Personnel readiness is critical to winter weather operations. Employees who actively participate 
in winter weather operations should engage in collective as well as individual training depending 
on their individual job duties and responsibilities. Also, it is important to recognize the levels of 
individual employee experience when developing formalized training, on-the-job training, and 
assigning work activities.  

This chapter highlights an array of available practical training programs that expose for District 
and Maintenance personnel to real-world challenges and experiences involving winter weather 
operations. It is recommended that all formalized training be completed prior to the winter 
season.  
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Section 2 
District Level and Maintenance Section Training 

 
 
Training Principles 

The Texas Department of Transportation (TxDOT) is provided with adaptive employees and 
leaders that are ready to conduct winter weather operations when needed. To maintain a 
competitive edge, realistic, standards-based, performance-oriented training should be integrated 
into the overall development of each employee.  

Leaders at every level are responsible for training their subordinates. The District Engineer (DE) 
is the primary training manager and must continually be involved in supporting training 
activities. Their support demonstrates the importance of training as well as provides guidance on 
effective ways to train on fundamentals, to standard, and to sustain.  
 
Key Personnel 

The key personnel at the District level involved in winter weather operations consist of the 
following:  

• Director of Maintenance. 
• Director of Transportation Operations. 
• District Emergency Coordinator. 
• Public Information Officer. 
• District Engineer. 

The individuals at the Maintenance Section level involved in winter weather operations are:  

• Maintenance Section Supervisor. 
• Maintenance Office Managers.  
• Crew/Technicians. 

When serving in these positions, there are a number of training opportunities as well as different 
types of training that can be used to enhance the efficiency of the organizational unit and 
proficiency of the individual employee.  

Training Types and Topics 

Formal training can ensure the readiness of District level and Maintenance Section personnel for 
the complexities of the winter weather operational environments they are likely to face. It also 
ensures that the forces are operationally adaptable. In 2011, TxDOT offered two new courses 
entitled, Winter Weather Management Training and Winter Weather Operations Training, for 
Maintenance Managers and Operators.  
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Other type of training opportunities can include briefing sessions, classroom sessions, or mock 
exercises. Refresher training should be conducted on a regular basis. Training should include 
testing the Snow and Ice Control Plans. In fact, drills and exercises that challenge the 
information in the Snow and Ice Control Plans Some should be conducted at least annually.  

Moreover, there are many sources (Federal, State, and industry specific) that describe what 
should be included in winter weather training. Listed in Table 11-1 are some training topics to 
consider for improving response and recovery activities related to future winter weather 
operations.   
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Table 11-1. District Level and Maintenance Section Training. 

TRAINING TOPICS 
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Preparedness Requirements X X X X X X X X
Safety Policies X X X X X X X X
Operational Policies X X X   X X X 
Fundamental Snow and Ice Control 
Concepts X X    X  X 

Decision-Making X X X   X   
Management and Reporting Systems X X X   X X  
Snow and Ice Policy Issues X X X   X   
Snow and Ice Control Materials  X    X  X 
Personnel Policies X X    X   
Equipment Issues X X    X   
Communications Issues X X    X  X 
Logistics X X    X  X 
Legal Issues X X    X   
Weather Reports - Where to Get Them 
& How to Use Them X X X  X X X  

Training First-Rate Snowfighters X X    X  X 
Response Requirements X X X X X X X X
Recovery Requirements X X X X X X X X
Winter Weather Treatments         
Anti-Icing/RWIS Computer Based Training 
Program  X    X X X 

Salt Brine: Breaking Snow & Ice on Your 
Pavement  X    X  X 
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Section 3 
Multi-District Level Training 

 
Key Personnel 
 
During multi-district training activities, it is important to incorporate the Area Engineers from 
each participating District to the list of key personnel listed in Section 2. The Area Engineers can 
serve as a unique dimension for overcoming logistical coordination challenges faced by visiting 
and hosting Districts during winter weather operations. Additionally, due to the complexity of 
the operational environment, the Area Engineer can be a major asset in maintaining visibility and 
stability to operations that maybe ongoing at the same time in different geographical areas. 

 
• Area Engineer 

 
Types of Training  
 
In multi-district training, the focus is to identify and synchronize the use of personnel resources 
that will potentially be transferred to assist with winter weather operations away from their home 
District. Cross training for this level of complexity provides managers, supervisors, and crews 
with a better assessment of the organization’s operational proficiency and whether the training 
conducted contributes to a higher level of readiness. Listed in Table 11-2 are types of activities 
that may be considered when conducting multi-district level training. 

 
Table 11-2. District Level and Maintenance Section Training. 

TRAINING SCOPE PARTICIPANTS FACILITIES 
REQUIRED 

Drills    
Limited with a focus on procedures X   
Typically less than 10   X  
Practice using real or simulated equipment   X
Tabletops     
Broader in scope, focuses on roles, policy, and strategy X   
Less than 20 individuals and will include multiple roles 
within an organization or with other organizations  X  

Large room sufficient for communication and may require 
separate tables to simulate different roles   X 

Functional Exercise    
Scope is to emphasize different functions of the plan X   
Less than 20 individuals  X  
Full-Scale Integrated Exercise    
Broad in scope and includes others outside the organization X   
At least 20 individuals and up to several hundreds. Will 
involve different functions with the organization and often 
includes multiple organizations 

 X 
 

Use real facilities to the extent possible and use normal 
communication facilities   X 
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Section 1 
Overview 

Reporting 
 
Reporting is an important but often overlooked component of a good overall winter weather 
response plan.  Effective reporting procedures help to accomplish several goals that are 
important to TxDOT: 

• Providing timely and timely and accurate information to the public—public awareness of 
current roadway conditions can be a potentially life-saving service. 

• Providing a basis for Departmental actions when responding to the media, public 
complaints, or litigation. 

• Supporting efforts by TxDOT supervisors and managers to plan for future winter weather 
events or obtain assistance in repairing damage to roadways as a result of winter weather 
events.  

 
Reporting should occur at the Federal, State, District, Multi-District, and Local levels, depending 
on the nature and severity of the winter weather event. 
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Section 2 
Federal Reporting 

Tracking Storm Damage Costs 

For significant and severe winter weather events (events with damages typically in excess of 
$1 million), Districts may seek reimbursement through the Federal Emergency Management 
Agency (FEMA).  Federal reimbursement is limited to damages from severe ice storms; damages 
due to snow storms are not eligible.  Damage estimates are cumulative across all affected 
maintenance sections and Districts, increasing the likelihood of meeting the damage cost 
threshold for reimbursement. Each maintenance section should track their costs for the storm 
using the appropriate emergency function (see Code Chart 12 under MMIS Training at 
http://crossroads/org/mnt/.  This information should be reported to the District maintenance 
office that will compile the information and report to FEMA as required. 
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Section 3 
State Reporting 

Highway Condition Reporting System 

Reporting at the state level is normally accomplished through the Highway Condition Reporting 
System (HCRS).  The roadway condition information that is entered into the HCRS is directly 
relayed to the traveling public through the Department’s Internet site and the Statewide toll free 
number for highway conditions.  Because this information is not edited prior to being released to 
the public, it is extremely important that the information be accurate and current. 

The District HCR coordinator (or designee) should enter weather conditions in HCRS and update 
conditions every 4 hours during winter weather events.  Maintenance sections should also enter 
roadway conditions to HCRS and update every 4 hours—or as conditions change—during winter 
weather events.  If maintenance section personnel are unable to access the HCRS due to a loss of 
power or other constraint, neighboring sections or the District HCRS coordinator should be 
contacted for data entry support.  The HCRS coordinator or their backup will monitor the HCRS 
data for the District to ensure that it is kept up to date and accurate. 

Conditions should be entered within 30 minutes of occurrence when inclement weather strikes, 
and deactivated within 30 minutes after occurrence has ceased to exist.  During normal business 
hours, conditions should be entered by 9:00 a.m. and updated prior to 4:00 p.m. 

When entering roadway condition information into HCRS, sufficient information should be 
provided to allow motorists to react appropriately.  Some general guidelines are provided below. 

• Winter Storm Warning issued by the National Weather Service—Describe the current 
road conditions. 

• Drive with caution—Describe the condition which makes driving with caution 
recommended. 

• Travel is not recommended—Describe the condition, which makes driving hazardous and 
therefore not recommended. 

• Emergency travels only—Describe the conditions, which make driving extremely 
dangerous. 

• Roadways closed—Describe why the roadway is closed and location of closure.  When 
possible, use recognizable landmarks to identify limits of specific locations. 
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Suggested terminology for reporting winter weather conditions in the HCRS includes the 
following: 

 

• Ice and snow present 
• Icy conditions 
• Patchy icy conditions 
• Snow pack 
• Structures may have ice 

• 2-4 inches of snow 
• Black ice 
• Expect (minor/major) delays 
• TxDOT crews working 

 

Terms to avoid include the following: 

• Slick. 
• Dangerous. 
• Hazardous. 
• Crews sanding (implies that ice conditions are not a problem). 
• Bridges sanded (implies that ice conditions are not a problem). 

Do not report roads that are dry or only wet—only report conditions that impact safe driving.  In 
addition, report road conditions but avoid providing driving instruction. 
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Section 4 
District Reporting 

Reports from Each Maintenance Section 

District level reporting may vary because of unique conditions within area.  A typical District 
level report includes detailed information from each maintenance section that can be used by the 
District maintenance office to coordinate the movement of personnel and equipment to areas 
experiencing the greatest impact and to respond to public complaints and requests for 
information during a winter weather event. 

Immediately after a winter weather event, each maintenance section should report the following 
information to the Director of Maintenance: 

• Total man-hours worked. 
• Total overtime hours paid. 
• Total overtime cost. 
• Total labor cost. 
• Ice aggregate used (cy). 
• Salt used (lb). 
• Liquid MgCl used (gal). 
• Granular Meltdown 20 used (lb). 

Additional information should include: 

• Time that winter weather response operations began and ended. 
• The nature of response (i.e., snow plowing, chemical treatment, etc.) 
• Depth of any accumulated snow on the roadway surface and general roadway conditions. 

For extended winter weather events, anticipated manpower or equipment needs should also be 
reported. 

 



Chapter 12 — Reporting Requirements and 
Considerations Section 5 — Multi-District Reporting

 

Winter Weather Response Guide 12-7 TxDOT   4/12/2012 

Section 5 
Multi-District Reporting 

Reports from Each Host and Visiting Maintenance Section 

Multi-district level reporting will require each host maintenance section to submit information to 
hosting District Maintenance office. A typical multi-district level report includes detailed 
information to coordinate the movement of personnel and equipment (from both the hosting and 
visiting Districts) to areas experiencing the greatest impact and to respond to public complaints 
and requests for information during a winter weather event.    
 
Immediately after a winter weather event, each host maintenance section should report the 
following information to the hosting Director of Maintenance: 
 

• Total man-hours worked for the hosting District Personnel. 
• Total man-hours work for the visiting District Personnel. 
• Total overtime hours paid to the hosting District Personnel. 
• Total overtime hours paid to the visiting District Personnel. 
• Total overtime cost for the hosting District Personnel. 
• Total overtime cost for the visiting District Personnel. 
• Total labor cost for the hosting District Personnel. 
• Total labor cost for visiting District Personnel. 
• Ice aggregate used (cy). 
• Salt used (lb). 
• Liquid MgCl used (gal). 
• Granular Meltdown 20 used (lb). 

Additional information should include: 
• Time that winter weather response operations began and ended 
• The nature of response (i.e., snow plowing, chemical treatment, etc.) 
• Depth of any accumulated snow on the roadway surface and general roadway conditions. 

For extended winter weather events, anticipated manpower or equipment needs should also be 
reported. 
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Section 6 
Local Maintenance Section Reporting 

Reporting requirements at the local maintenance section level should include all routine reports 
in addition to any District, State and/or Federal reports.  A well organized system for local 
reporting can make responding to District, State, and Federal inquiries much easier. 

Local information should include: 

• Pre-trip inspection reports for trucks as well as snow plows, spreaders, snow blowers, 
motor graders, loaders, and light vehicles. 

• Daily activity reports tracking hours worked, mileage, equipment hours, and materials 
used during winter weather response. 

• Salt applications and calibration reports for each salt spreader. 

• A priority roadway and salt route map demonstrating an organized effort to clear the 
roadways. 

• Responses to local media inquiries, public requests for roadway conditions, and service 
requests from residents or businesses on State routes. 

Roadway condition information and knowledge of how to assist the public in acquiring 
information from surrounding areas should be readily available in each maintenance section. 
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Section 1 
Overview 

 
 
A winter maintenance program consists of several elements with varying degrees of importance 
depending on the size of the operational jurisdiction it covers. The traditional method of only 
clearing snow and ice off a road after it falls or builds up is no longer acceptable.   The traveling 
public demands a more proactive approach from TxDOT in clearing snow accumulation and 
preventing the development of bonded snow and ice on the roads. Technology has provided 
various alternate methods to help keep roads clear of snow and ice during inclement weather. 
Both installation costs and yearly upkeep costs vary depending on the complexity of the system 
chosen; therefore the level of service requirements of a particular road must be considered and 
evaluated to determine a system’s viability. Costs can range from a few thousand dollars to over 
a million dollars just to get started.   This chapter presents some of the alternative methods that 
have been used successfully.  
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Section 2 
Connecting with the Community 

 
 

In today’s world of instant communications it is crucial to connect with the community and the 
traveling public to keep them informed of the most current roadway condition.  The Pew 
Research Center study (1) found that local television and the internet were the most relied upon 
sources for information regarding weather, while radio was the most popular form of media for 
traffic information.   It is also beneficial to educate both the media and the public on the  
capabilities of the local TxDOT offices so that there are 
realistic expectations regarding of TxDOT response to 
each approaching winter storm.  Connecting with the 
community and increasing public awareness is a 
constant and on-going task that utilizes multiple tools.  
 
Prior to the onset of the winter season, the use of 
informative brochures, video clips, websites, and social 
media can be used to educate the public on what to 
expect during the winter season.  These tools may also 
include instructions on how to prepare for traveling 
during the upcoming winter weather season. 
Information provided may include:  
 

• Tips on winter driving.  
• Winter safety tips. 
• Facts about TxDOT winter operations, winter road clearing equipment, and materials.  
• Priorities for road clearance. 
• Phone numbers and website addresses on where to get more information.  

 
Most traveler information is broadcast over commercial AM and FM radio or television.  As an 
indication of the importance of providing traffic-related information, private traffic-reporting 
firms that collect, package, and “sell” traffic information to the broadcast media have developed 
in many urban areas.  Cooperative media partnerships help to ensure that public-sector agencies 
are fully utilizing resource opportunities that exist.  Effective media relationships require an 
understanding of media perspectives, needs, and limitations, as well as a media education effort 
to stress the importance of accurate and timely information.  Multidisciplinary training may 
provide convenient forums for improving media relations, interactions, and briefings for local 
media on the upcoming winter season is also appropriate at this time.  This may be a part of the 
pre-season winter meetings with local officials. 
 
Just prior to an approaching storm, communications should switch to specific roadway 
information as well as informing the public of what to expect regarding roadway accessibility 
and closures and where to find current information regarding changing roadway status.  Some of 
the more traditional tools include traveler information tools such as static signs with flashers, 
dynamic and portable changeable message signs, highway advisory radio, television and radio 
announcements, and telephones.  More innovative methods include websites and social media.  
 

 
Best Practice 

 
Houston District hosted a day for the 
local media to visit with maintenance 
personnel and supervisors as they 
prepared equipment for the on-coming 
winter season.  This provided local 
media information on the Districts 
capabilities to respond to a winter storm. 
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During the storm communications include previously discussed tools as well as route specific 
communications.  This type of communications may include telephone messages with local 
roadway information, local transportation management center websites (if available for the area), 
the TxDOT toll free number for statewide roadway conditions, and the HCR website.   
 
The Internet has allowed transportation agencies 
to widely disseminate traveler information such as 
real-time traffic congestion, incidents, and updates 
on construction activities, as well as other 
transportation related information to the public.  
The information is available 24 hours a day at a 
relatively low cost to the provider, and it can be 
accessed by users from home, from work, or en 
route if Internet access is available.  The 
effectiveness of traveler information websites is 
dependent upon the nature and extent of, and level 
of effort expended to maintain, the traveler 
information provided on the website.   
 
 
The use of websites is effective however, if websites are not maintained or kept current, the 
public trust in those websites will be severely diminished. 

 
Best Practice 

 
Social media can be used to supplement 
traditional communication methods and help 
increase public involvement.  TxDOT uses a 
variety of channels to inform the public, 
including Facebook™, Twitter™, Flickr™, 
and YouTube™.   
Twitter™—which is focused on extremely 
brief (140 characters) and timely updates 
exchanges—is perhaps most useful for 
supporting traveler information related to 
winter weather events. 
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Section 3 
Emerging Technologies and Trends 

 
 
With the advancement of computer technology applications and roadway weather information 
systems (RWIS) a number of new and innovative technologies and trends are emerging for 
winter weather maintenance.  There are also a number of emerging trends toward more 
environmentally friendly materials and materials application methods used for both anti-icing 
and de-icing.  Some of these emerging technologies and trends are discussed below. 
 
Data Collection Automated Sources  
 
Some States have used technologies such as personal digital assistants (PDAs) as a way to 
standardize data collection and document efforts. The goal of the data collection effort is to 
document where and when personnel applied material, how much material was applied, and to 
measure the outcome of the effort.   A program was written to run on a PDA for download into a 
central database.  Ease of use by the equipment operator and the collection of common data 
elements were the primary goals. This type of data collection allows DOTs to more efficiently 
deploy resources and gauge success in winter operations. 
 
Maintenance Decision Support System 
 
In the late 1990s, the FHWA recognized that there was no link between available weather 
forecasts and winter road maintenance decisions. It was this missing link that led to the 
development of the winter Maintenance Decision Support System (MDSS) prototype.  A winter 
MDSS is an integrated software application that provides users with real-time road treatment 
recommendations based on weather forecast information and predicted pavement conditions.  
These recommendations include guidance for material use (e.g., salt brine), application times, 
and rates.  They help agencies minimize the amount of material applied to the roads while 
maintaining the highest level of service possible under given resource constraints.  A winter 
MDSS can also be used for analyzing “what-if” scenarios and compare treatment alternatives 
using various material types, application times, and rates.  It can also serve as a training tool for 
new and less experienced maintenance managers.  After a winter season ends, conditions can be 
re-entered in the MDSS to determine if different courses of action would have proven more 
beneficial.   
 
Intelligent Spreaders 
 
Intelligent spreaders are salt spreaders that utilized Global Positioning Systems or Geographic 
Information Systems (GIS) applications.  These applications used utilized historical data as well 
as geographic information to automatically adjust salting applications.  These applications are 
being utilized in Denmark and Wisconsin. The initial evaluation of these technologies shows 
promise, however, some technical issues, concerning refinements to and effective use of the 
systems need to be addressed. Institutional issues that must also be addressed before effective, 
long-term use can be realized including responsibility for development and maintenance of 
accurate roadway centerline spatial databases, integration of system and its databases with 
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existing information technology environments at the county level, training and staffing, and 
long-term technical support and maintenance of the system’s code. 
 
Materials and Material Methods 
 
Hot Water and Sand Mix  
 
Norway has developed and implemented a new method of sanding which is based on the use of a 
mix of hot water and sand. The most significant factors in this method are the sand quality, the 
amount of water, the spreading speed, and the water temperature. The sand should be of a 
specified quality corresponding to a 0 to 4-mm gradation. Hot water means that the water 
temperature is 194°F to 203°F.  The amount of water in the mixture of sand and water is 
approximately 30-weight percentage, and the normal dosage of sand used is equivalent to 
200 g/m2 as an average. Testing of this new method against traditional sanding methods 
concluded that the warm wetted sand method has a broad range of applications and therefore can 
be recommended as a supplement to existing sanding methods. It is important to emphasize that 
the wet-sand method can be used under conditions for which traditional methods have little or no 
effect. This method also makes it possible to maintain the friction standard under conditions for 
which it is normal to spread sand less frequently than necessary in order to maintain the friction 
standard.  The new sanding method can be used under conditions under which traditional 
methods have little or no effect: hard blue ice, roads with a high percentage of heavy vehicles, 
and thin ice or frost on asphalt. 
 
Agricultural By-Products  
 
In response to the detrimental effects of deicing salt, ecosystem damage and corrosion of metals, 
alternative strategies for de-icing and anti-icing are being investigated.  One of these strategies is 
the use of anti-icing compounds developed from animal by-products (ABP). Manufacturers 
claim that ABPs perform better, are environmentally friendly, and are less corrosive than 
conventional anti-icing and deicing materials. These products have shown promise in trial 
applications within Michigan and elsewhere in the nation. Their primary use is for anti-icing 
operations, but improved performance of deicing chemicals used in conjunction with ABPs also 
has been documented.  Overall MDOT found that ABP liquids when used appropriately for anti-
icing are powerful tools in providing safer roads at less cost. 
 
Snow Fences 
 
The primary purpose of a snow fence is to prevent the problems of snow drifting onto highways. 
Many of the drifting problems occur in the same place year after year. The use of strategically 
placed snow fences can help. 
 
Snow fences come in many different varieties and forms. There are the traditional wood fences, 
high-density polypropylene fabric, extruded polyethylene, and even living snow fences. Living 
snow fences are designed plantings of trees and/or shrubs and native grasses located along roads 
or around communities and farmsteads. Properly designed and placed, these living barriers trap 
snow as it blows across fields, piling it up before it reaches a road, waterway, farmstead, or 
community.  Snow fences have proven to be cost effective in many areas of the country that 
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receive large amounts of snowfall. While they have been used effectively in Texas, they are used 
sparingly due to lower annual snowfall amounts. 
 
 

 
Figure 13-1. Living Snow Fence (1). 

     
 
 

 

 
Figure 13-2.  Wood Fence (1). 
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Figure 13-3. Snow Fence Density and Height Control Snow Deposition Distance. 

 
 

As per figure 13-3, the more porous the snow fence, the longer the deposition distance. 
 
Thermal Mapping 
 
Across a roadway system, some sections will be warmer or colder than others. Thermal mapping 
identifies where these warm and cold sections are going to occur and helps identify areas that are 
likely to freeze. Thermal maps are influenced by the surrounding physical environment, such as 
cuts and fills, embankments, urban heat, trees and buildings and the prevailing weather patterns.  
 
Thermal maps can be used in several ways, such as: 
 

 Determining the location for ice detection sensors. 
 Extrapolating temperature trends over a thermal mapped network from a few measured 

sites. 
 Aiding in the design of pretreatment routes.  

 
The long term goal of thermal mapping is to establish an ice prediction system that will cover the 
entire maintenance section. 
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Figure 13-4. Thermal Map (2). 

 
 
Heated Bridge Decks 
 
In 1995, as a result of the 1991 Intermodal Surface Transportation Act, the FHWA sponsored 
research into heated bridge technology and the construction of bridges in five states: Nebraska, 
Oregon, Virginia, West Virginia, and Texas (the Amarillo District). Different heating methods 
and designs were built and their effectiveness evaluated. Hydronic, heat pipe, and electrical 
technologies were evaluated with heating sources from fossil fuel, well water, heat pump, and 
geothermal. The different designs and heating methods met with varying degrees of success.  
 
The system designed and installed in Texas uses a hydronic heating system of propylene glycol 
to transfer heat to the bridge deck from a series of geothermal wells. It has proven to be a success 
and is still in operation. However, TxDOT does not have personnel with the expertise and 
maintenance knowledge of the entire system and is therefore dependent on a contract for system 
maintenance. The cost effectiveness of this technology in Texas is a matter of opinion. A more in 
depth study of the cost/benefit ratio will need to be conducted before the system is used 
elsewhere. 
 
The systems used in other states were not as successful. Some never operated at all and others 
were not as effective as expected. Further study and research will be necessary to determine if 
this technology is a wise choice. 
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Figure 13-5. Pipe for Heating Bridge Deck. 

 
 
 

 
Figure 13-6.  Bridge Deck Showing Instrument Wire on Trees. 

 
 
De-icing and Anti-icing Systems 
 
There are two distinct snow and ice control strategies that have been gaining popularity and 
show promise in making use of chemical freezing-point depressants: de-icing and anti-icing. 
Anti-icing operations are conducted to prevent the formation or development of bonded snow 
and ice for easy removal, while de-icing operations are performed to break the bond of snow and 
ice and eliminate the buildup on the roads. 
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Anti-icing  
 
Unlike de-icing operations that are performed following a winter weather event to break the bond 
of snow and ice and eliminate the buildup on the roads, anti-icing operations are conducted to 
prevent the formation or development of bonded snow and ice for easy removal.  Anti-icing 
involves pre-treating a road before the freezing weather or storm arrives with the goal of limiting 
or preventing the buildup of ice. Successful anti-icing efforts require accurate timing and good 
judgment about when and where to treat, relying on weather forecasts, field sensors, and in-field 
measurements or observations to predict when a storm will hit and its severity. Studies by 
various agencies and institutions have identified several benefits of a sound anti-icing strategy: 
 

• By preventing snow or ice from bonding to pavement, removal and control is much 
easier. 

• Material is applied ahead of the storm, making it safer for equipment and operators. 
• Lower material application rates compared to de-icing operations.  
• The need for sand or other abrasives is reduced. 
• Cleanup of sand or other abrasives is reduced. 
• Reduced environmental impact. 

 
TxDOT commonly uses MeltDown 20™ to prevent ice form forming on bridges and overpasses.  
Recommended application practices include the following: 
 

• When moisture is present and freezing temperatures are possible, MeltDown 20 should 
be applied to bridges and overpasses.  Make applications prior to the temperature 
reaching freezing to prevent ice forming. 

• If the temperature drops below freezing, begin treatment applications at steep grades, 
sharp curves, intersections, and other points where the hazard is greatest. 

• Treatment should continue as long as precipitation continues to fall.  The interval 
allowable between treatments will vary depending upon the rate of precipitation and 
traffic but should be not be longer than 4 hours. 

 
Anti-icing can be more effective when coupled with a Roadway Weather Information System 
(RWIS). An RWIS helps to make informed decisions about when and where to deploy materials, 
crews, and equipment. While an anti-icing strategy coupled with an RWIS can be beneficial, 
there are some drawbacks associated with RWIS: 
 

• High initial cost. 
• Potential for premature and/or unnecessary application of materials. 
• Insufficient sensors/stations and the incompatibility of RWIS platforms. 
• Over-application of chloride-based chemicals can result in slick pavement. 
• High maintenance and upkeep costs. 

 
Anti-icing systems can be either mobile truck-mounted spray rigs, capable of covering large 
areas where needed, or fixed spray systems that will treat specific problem locations. Both use a 
chemical that can lower the freeze point of water, requiring a storage tank for the chemical. 
Generally, a 6,000-gallon capacity tank with agitation and circulation capabilities is used. 
However other sizes are acceptable, depending on specific local needs and conditions.  
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The equipment for a mobile system consists of a truck-mounted tank with a spray boom and 
controls for accurate calibration. Cost-effective dual herbicide/anti-icing spray units have been 
designed and built. In such dual-use systems, the chemicals used for anti-icing can be corrosive 
and thorough cleaning between seasons is necessary.  Commercial vendors can supply a large 
variety of types and size rigs suitable to the section’s needs. GSD purchases major equipment for 
all snow and ice control methods.  
 
There have been marked advancements in the use of fixed anti-icing systems in the past few 
years. Fixed systems have been placed at toll plazas, super-elevated bridges, and steep hills 
where maintaining vehicle traction is critical. These systems use the same chemicals available 
for mobile anti-icing systems. They are designed and installed at problem locations and can be 
linked with RWIS to assist in predicting conditions favorable for treatment. Depending on the 
complexity of the RWIS equipment, the system can be activated remotely or automatically.  
 
The spray systems themselves vary in complexity but will spray the anti-icing chemical from 
fixed points onto the road’s surface. Traffic, in turn, will spread and track the chemical over the 
designed area providing the desired effect.  Fixed systems can be installed during new road 
construction or added at existing problem locations. Vendors specializing in fixed anti-icing 
systems can be found on the Internet. 
 
De-icing  
 
Whereas anti-icing operations are conducted to prevent the formation or development of bonded 
snow and ice for easy removal, de-icing operations are performed to break the bond of already 
bonded snow and ice.  It is important for maintenance personnel to understand the uses and 
limitations of each of the materials and techniques.   
 
De-icing methods generally involve the use of chemicals to speed the melting process after snow 
pack or ice has formed on a road. Liquid chemicals with similar spray equipment can be used for 
de-icing, provided they can be applied at sufficient pressure to cut though the ice or snow pack. 
Caution must be exercised during de-icing since spraying liquids on top of the pack may cause 
the road to become slick. The use of dry solid chemicals and pre-wetted abrasives in conjunction 
with de-icing will speed the melting of the snow and ice pack. This practice will improve the de-
icing process and reduce the time it would take to melt naturally. 
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Section 1 
District Level Plans 

 
 
The major components of a District Snow and Ice Control Plan are briefly outlined below. 
 
DISTRICT OBJECTIVES 

Describe the District’s objectives for snow and ice operations response.  The objectives could 
define goals that are to be attained by the District during winter events.  These objectives help 
shape up the entire snow and ice response operations and give a focus to the various elements of 
winter weather response.  In defining a District’s objective(s), the following should be 
considered: 

• Make objective(s) reasonable and attainable. 
• Consider District equipment and personnel resources.  
• District political environment. 
• Consider the risks associated with weather event. 
• Aim for the best, while acknowledging the risks. 

PREPARATION ACTIVITIES 

The bulk of winter weather operations begin at this point.  A detailed, organized and well 
thought out pre-season preparation plan can lead to well trained, well-prepared maintenance staff 
and provide better coordination within the District during winter weather events.  Typical 
components of preparations include the following: 

• Incoming Weather Information. 
 

o Outline sources of weather information for District and maintenance section/area 
offices. 

o Indicate required communication protocol between weather information services 
and District. 
 

• Outline Emergency Operations Center structure. 
 

o Designate and identify facility for EOC. 
o Identify communication and coordination protocols including key roles and 

responsibilities. 
o Define Incident Command System for Winter Operations at District and 

Maintenance Section levels (at a minimum).  
o Provide listing of key regional and district emergency contacts including external 

agencies involved in winter weather operations management. 



Appendix A 
Components to a Snow and Ice Plan District Level Section 1 — District Level Plans 
 

Winter Weather Response Plan A-3 TxDOT   10/5/2012 

 
• Equipment: Outline equipment activities. 

 
o Equipment maintenance checks. 
o Inventory and Purchasing procedures. 
o Equipment calibration procedures. 

 
• Materials and Supplies: Identify pre-season materials and supplies activities. 

 
o Materials inventory checks. 
o Outline purchasing procedures for various chemicals and abrasives. 
o Supplies inventory checks. 
o Outline purchasing procedures for ancillary personnel supplies. 

 
• Deployment Plans. 

 
o Identify route prioritization for treatment.   
o Identify equipment pre-staging locations as needed. 
o Identify storage and pre-staging locations. 
o Identify other key protocols  

 
• Personnel Training and Safety. 

 
o Identify required training for personnel and provide sources of training. 
o Outline strategies to improve skills and expertise of staff.  
o Outline safety measures to be followed at all maintenance sections. 

RESPONSE ACTIVITIES 

Response activities detail District response during the weather event.  The response operations 
are typically the most visible to the public; however, it is typically just an implementation of pre-
season planning and prior framework for communication and coordination within TxDOT and 
with external stakeholder agencies.   

• Incoming Information. 
 

o Identify all requirements for handling incoming weather information. 
 

• Coordination and Communication. 
 

o Identify ongoing communication protocols during winter weather response. 
o Identify key roles and responsibilities involved in response procedures. 

 
• Treatment Actions. 

 
o Define pre-treatment procedures, if applicable. 
o Outline specific materials to use during the different winter weather conditions. 

 



Appendix A 
Components to a Snow and Ice Plan District Level Section 1 — District Level Plans 
 

Winter Weather Response Plan A-4 TxDOT   10/5/2012 

• Control Actions. 
 

o Define priority routes for roadway treatment. 
o Define roadway closure procedures.  
o Define alternate routing procedures. 
o Identify traffic signal operations strategies. 

RECOVERY ACTIVITIES  

Identify pertinent activities to be undertaken immediately after the conclusion of the winter 
season.  General areas to address include the following: 

• Communication and Coordination: Identify all coordination activities post winter 
season. 
 

o Identify all required meetings at maintenance section level.  Include meetings 
between TxDOT and other stakeholder agencies. 

o Identify all required meetings at the District level.  Include meetings between 
TxDOT and other stakeholder agencies. 

o For all meetings highlight topics that need to be discussed. 
 

• Equipment: Identify all equipment-related activities. 
 

o Cleaning, inspection and repair. 
o Inventory and storage requirements. 

 
• Materials and Supplies: Outline all materials and supplies activities. 

 
o Aggregate removal procedures. 
o Inventory and storage requirements. 

MATERIALS AND SUPPLIES 
 
Identify the different types of materials to be applied during winter storm operations.  Each 
district must determine, based on current information, which chemicals and abrasives will be 
used for road treatments.  Consider purchasing and storage cost, impact to structures, 
environmental impacts, cleaning costs and other related issues in determining which products are 
right for the District.   
 
EQUIPMENT 
 
Outline the types of equipment and their use in winter weather response operations.  Identify the 
District’s equipment inventory by maintenance section.  Include a detailed maintenance checks 
list (one is provided in the Winter Weather Response Guide).   
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REGIONAL SUPPORT ACTIVITIES 
 
Identify all relevant regional activities that the District is involved in during winter weather 
response operations.  Include the following under Regional Support Activities: 
 

• An outline of the communication and coordination protocols when winter operations 
involve the Region.  

• Identify the Incident Command System for the Region and define the role of key District 
staff in the Regional ICS. 

• Identify District responsibilities to the regional emergency response plan in responding to 
winter weather events.  

 
EXHIBITS AND ATTACHMENTS 
 
Any winter weather storm plan should, at a minimum, include critical attachments such as the 
following: 
 

• Emergency Contact Lists 
 

o Regional emergency contacts. 
o District emergency contacts. 
o District emergency stakeholders contact list (e.g., DPS, DEM, Texas Forest 

Service (TFS)). 
o Neighboring district(s) emergency contacts. 
o Local emergency contacts for TxDOT (area offices and maintenance sections) and 

stakeholder agencies involved in winter weather operations and emergency 
management. 

 
• Prioritize spray routes (shown on a map). 
• District winter equipment list by county or maintenance section. 
• Flowchart(s) for communication protocol for District. 
• Information on logistics for maintenance crew including: 
 

o Use of non-CDL crew. 
o Cell phone use. 
o DART card use. 
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Section 2 
Multi-District Level Plans 

 
 
The major components of a multi-District Snow and Ice Control Plan are briefly outlined below. 
 
MULTI-DISTRICT OBJECTIVES 

Describe the host (supported) and visiting (supporting) District’s objectives for snow and ice 
operations response.  The objectives could define goals that are to be attained by the participating 
Districts during winter events.  These objectives help shape up the entire snow and ice response 
operations and give a focus to the various elements of winter weather response.  In defining the 
participating District’s objective(s), the following should be considered: 

• Make objective(s) reasonable and attainable. 
• Consider participating District’s equipment and personnel resources.  
• Consider the risks associated with weather event. 
• Aim for the best, while acknowledging the risks. 

PREPAREDNESS ACTIVITIES 

Typical components of preparation include the following: 

• Incoming Weather Information. 
 

o Outline sources of weather information for the host (supported) District and 
maintenance section/area offices. 

o Indicate required communication protocol between weather information services 
and the host (supported) District. 

 
• Outline Host (Supported) District Emergency Operations Center structure. 

 
o Designate and identify facility for EOC. 
o Identify communication and coordination protocols including key roles and 

responsibilities. 
o Define Incident Command System for Winter Operations at District and 

Maintenance Section levels (at a minimum).  
o Provide listing of key regional and district emergency contacts including external 

agencies involved in winter weather operations management.  
 
• Equipment: Outline equipment activities. 

 
o Equipment maintenance checks. 
o Inventory and Purchasing procedures. 
o Equipment calibration procedures. 
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• Materials and Supplies: Identify materials and supplies activities. 
 
o Materials inventory checks. 
o Outline purchasing procedures for various chemicals and abrasives. 
o Supplies inventory checks. 
o Outline purchasing procedures for ancillary personnel supplies. 

 
• Deployment and Redeployment Plans. 

 
o Identify route prioritization for treatment.   
o Identify equipment pre-staging locations as needed. 
o Identify storage and pre-staging locations. 
o Designated assembly area(s) where personnel can gather to get ready for 

deployment. 
o Identify other key protocols. 

 Determine level of winter weather threat protocols. 
 Coordinating activities to align with the appropriate levels of a 

deployment response. 
 Lines of communication (LOC) for organic forces and host (supported) 

District and/or Maintenance Section forces. 
 Determine the equipment and training necessary to the requirements for 

both internal and interagency communications. 
 Create an interoperable system for both internal and interagency 

communication. 
 
• Personnel Training and Safety. 

 
o Identify required training for personnel and provide sources of training. 
o Outline strategies to improve skills and expertise of staff.  
o Outline safety measures to be followed at all maintenance sections. 

RESPONSE ACTIVITIES 

Response operations will detail how the multi-district management will respond during the 
weather event.  The response operations are typically the most visible to the public; however, it 
is typically just an implementation of preparedness planning activities and the prior framework 
for communication and coordination internal and external to TxDOT.   

• Incoming Information. 
 
o Identify all requirements for handling incoming weather information. 

 
• Coordination and Communication. 

 
o Identify ongoing communication protocols during winter weather response. 
o Identify key roles and responsibilities involved in response procedures. 

 
 



Appendix A 
Components to a Snow and Ice Plan District Level Section 2 — Multi-District Level Plans 
 

Winter Weather Response Plan A-8 TxDOT   10/5/2012 

• Deployments and Redeployments. 
 

o Short-term. 
o Long-term. 

 
• Equipment Distribution. 
 
• Materials and Supplies. 
 
• Personnel Distribution. 

 
o Determine the number of crews.  
o Crew composition.  
o Staffing rosters, duties, and responsibilities. 
o Tracking of field employees. 
o Color coding crew teams. 
o Contact information (chain of command, phone numbers, etc.). 

 
• Field Operational Protocols for Levels of Deployment. 

 
o Implement LOCs. 
o Acquire knowledge regarding the host (supported) District and/or Maintenance 

Section area of responsibility. 
 Capabilities of the personnel and equipment. 
 Route prioritization and location. 
 Identification of major vulnerabilities (e.g., loss of communication 

equipment). 
 
• Safety and Risk Management. 
 
• Logistics and Administrative. 

 
o Acquiring equipment, materials, and supplies. 
o Travel Arrangements. 

 Coordination and schedule lift for organic winter weather equipment. 
 Packing of equipment, materials, and supplies. 
 Fuel cards. 

o Lodging Arrangements.  
 External agency agreements. 
 Potential lodging facility or facilities.   

o Strip maps outlining convey routes. 
o Personnel reimbursements and incentives. 
o Outsourcing for personnel and equipment services. 

 
• Redeployment. 

 
o Reporting and debriefing.  
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o Travel Arrangements. 
 Coordination and schedule lift for organic winter weather equipment. 
 Repacking organic winter weather equipment, materials, and supplies. 
 Fuel cards.  

o Lodging Arrangements. 
 Potential lodging facility or facilities. 

o Reconstitute Assets. 
 Equipment, materials, and supplies. 
 Redistribution of excess materials and supplies. 

o Conduct required equipment inspections. 
 
• Treatment Actions. 

 
o Define pre-treatment procedures, if applicable. 
o Outline specific materials to use during the different winter weather conditions. 

 
• Control Actions. 

 
o Define priority routes for roadway treatment. 
o Define roadway closure procedures.  
o Define alternate routing procedures. 
o Identify traffic signal operations strategies. 

RECOVERY ACTIVITIES  

Identify pertinent activities to be undertaken immediately after the conclusion of the winter 
season.  General areas to address include the following: 

• Communication and Coordination: Identify all coordination activities to consider 
during the recovery phase of the winter season. 

 
o Identify all required meetings at maintenance section level.  Include meetings 

between TxDOT and other stakeholder agencies. 
o Identify all required meetings at the District level.  Include meetings between 

TxDOT and other stakeholder agencies. 
o For all meetings highlight topics that need to be discussed. 

 
• Equipment: Identify all equipment-related activities. 

 
o Cleaning, inspection, and repair. 
o Inventory and storage requirements. 

 
• Materials and Supplies: Outline all  materials and supplies activities. 

 
o Aggregate removal procedures. 
o Inventory and storage requirements. 
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MATERIALS AND SUPPLIES 
 
Identify the different types of materials to be applied during winter storm operations.  Each 
district must determine, based on current information, which chemicals and abrasives will be 
used for road treatments.  Consider purchasing and storage cost, impact to structures, 
environmental impacts, cleaning costs and other related issues in determining which products are 
right for the District.   
 
EQUIPMENT 
 
Outline the types of equipment and their use in winter weather response operations.  Identify the 
District’s equipment inventory by maintenance section.  Include a detailed maintenance checks 
list (one is provided in the Winter Weather Response Guide).   
 
REGIONAL SUPPORT ACTIVITIES 

Identify all relevant regional activities that the District is involved in during winter weather 
response operations.  Include the following under Regional Support Activities. 
 

• An outline of the communication and coordination protocols when multi-district winter 
operations involve a single or multiple Regions.  

• Identify the Incident Command System for the Region and define the role of key multi-
District staff in the Regional ICS. 

• Identify District responsibilities to the regional emergency response plan in responding 
to multi-district winter weather events.  

 
EXHIBITS AND ATTACHMENTS 
 
Any winter weather storm plan should, at a minimum, include critical attachments such as the 
following: 
 

• Emergency Contact Lists. 
 

o Regional emergency contacts. 
o District emergency contacts. 
o District emergency stakeholders contact list (e.g., DPS, DEM, Texas Forest 

Service (TFS)). 
o Neighboring district(s) emergency contacts. 
o Local emergency contacts for TxDOT (area offices and maintenance sections) 

and stakeholder agencies involved in winter weather operations and 
emergency management. 

 
• Prioritize spray routes (shown on a map). 
• District winter equipment list by county or maintenance section. 
• Flowchart(s) for communication protocol for District. 
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• Information on logistics for maintenance crew including: 
 

o Use of non-CDL crew. 
o Cell phone use. 
o DART card use. 
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Section 1 
Austin District Winter Storm Plan 

 
District Objective 
 
The Austin District’s objective in any winter storm event is to respond to the road conditions in 
an expedient manner and to maintain the highways in a condition that is accessible to public 
travel as is feasible and reasonable. It is the District’s intentions to keep all State highways open 
throughout the duration of the winter storm event as long as there is a sufficient inventory of 
deicing materials and as long as personnel are able to safely reach and apply the deicing agents 
to the road surface. 
 
However, if the duration of the storm event exhausts the inventory of deicing agents, or if the 
resources of responding State or local assisting personnel can no longer provide reasonably safe 
public travel, then a decision to close some segments of roadways will be considered. Roadway 
segments that will be given first consideration for closure are those which have redundancy or 
easily accessible alternatives. For example, elevated direct connector ramps or bridges may be 
considered for closure if frontage road or at grade alternatives are readily available. 
 
It is also the Austin District’s intention to work closely with local governments and their law 
enforcement and public works agencies. In particular, the Austin District will actively work with 
all partners in the Combined Transportation Emergency Communication Center (CTECC). 
 
CTECC (Combined Transportation Emergency Communications Center) 
 
CTECC is a joint venture between the Austin District, the City of Austin, Travis County, and the 
Capital Metropolitan Transportation Authority. This operation is housed in a facility located just 
east of IH 35 along 51st St. CTECC accommodates not only the 911/311 operations of the 
Austin area law enforcement and fire fighting services, but it also serves as the base for the 
emergency operations of the partnering entities. During region-wide emergency incidents (such 
as winter ice storms, flooding events, coastal evacuations, etc.) the partnering entities send 
representatives to work in the CTECC Emergency Operations Center (EOC). The CTECC/EOC 
remains activated as long as is believed necessary to effectively respond to the incident event. 
 
While on-going winter storm operations are directed locally from individual Austin District 
maintenance offices, coordination and communications between these offices is primarily 
facilitated through the Austin District’s representative on the CTECC/EOC floor. By having a 
representative on the CTECC/EOC floor, the Austin District also remains in constant contact 
with both city and county transportation representatives as well as representatives from law 
enforcement and fire fighting. Particularly during winter storm events, this level of coordination 
greatly enhances the District’s ability to quickly respond to trouble spots. This centralized 
communication also allows for decisions to be made in coordination with the local agencies. 
 
Through direct conversation with representative from law enforcement and fire fighting we have 
made it clear to them that we make every effort to keep all roads and bridges open at all times 
throughout the winter storm events. 
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Austin District Winter Storm Response 
 
Winter storm response operations are primarily directed from the local maintenance office level. 
Each of the 15 maintenance sections in the Austin District has an area of responsibility as shown 
by the District map in Exhibit 1. Each maintenance supervisor has an inventory of equipment and 
materials at their disposal as is detailed in Appendix A. In some cases the supervisor has created 
a specific predetermined schedule that section employees are expected to follow. In other cases 
the supervisor determines their employee’s work schedule at the onset of the winter storm event. 
The scheduling method used by each section is up to the discretion of the maintenance 
supervisor and the corresponding area engineer and is generally determined by what has 
historically worked best in their local situation. 
 
The decision as to when to begin application of pretreatment or anti-icing agents is left in the 
hands of each local maintenance supervisor at the onset of the winter weather event.  Supervisors 
rely on a combination of several factors when making this decision:  
 

• Current weather forecast information.  
• On-going discussions with the CTECC/EOC representative or District Maintenance 

management.  
• Pavement temperature readings on bridge decks by infrared thermometers, reports from 

their personnel in the field. 
• Field reports from local law enforcement officers. There is always a risk of applying 

anti-icing agents too soon and having them washed off the pavement surface. 
 
But supervisors are encouraged to error on the side of caution when making this decision. It is 
the Austin District’s position that we would prefer to have anti-icing agents washed off by the 
rain rather than have traffic caught on highways that have not been pretreated. While 
maintenance section autonomy in winter storm events is deemed most effective for handling 
local operations, central communication is critical for maintaining a district-wide response. As 
previously discussed, the Austin District representative on the CTECC/EOC floor serves a 
critical role in fostering this communication. 
 
In the event that additional support is needed at a local maintenance section, the first tier of 
response will be looked for the needed support from an adjacent maintenance office within the 
Austin District. Frequently, this communication is handled at the maintenance section level 
without involvement from the District Maintenance Office or the EOC floor representative. If the 
support needs cannot be satisfied by the neighboring maintenance section, then the maintenance 
section request should be forwarded to the District Maintenance Office or the EOC floor 
representative. Support can then be sought from other sections within the Austin District, from 
neighboring districts, or through the acquisition of materials. 
 
The contact information for Austin District Maintenance Office personnel who serve in the 
CTECC/EOC or are available to assist the maintenance offices during winter storm events is 
shown in Exhibit 2 (not included). 
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Winter Storm Response on Austin District Toll Roads 
 
The Austin District has approximately 690 lane-miles of highway on the toll road system.  This 
system includes SH 130, SH 45 North, SH 45 Southeast, Loop 1 North, and US183A. At the 
present time the winter weather response on these highways is handled by contracted 
maintenance forces. The direct winter weather response for the toll road system is coordinated 
through the mainline plaza facility located on Loop 1 North. 
 
These efforts are made in coordination and communication with the Austin District 
representative at the CTECC/EOC. The resources available for winter weather response on the 
toll roads are summarized in Appendix A. Contact information for those involved in toll road 
response is shown in Exhibit 2 (not included). 
 
Winter Storm Preparations 
 
Each year in the early fall months, the District Maintenance Office queries the maintenance 
sections about their inventory of aggregates, anti-icing, and deicing agents. It is the responsibility 
of each maintenance section to maintain an adequate inventory of necessary materials and to be 
sure their equipment is in operational condition. In addition to operational V-box spreaders, it is 
also necessary for the sections to have their herbicide trucks properly prepared for applying 
liquid magnesium chloride for pretreatment (anti-icing) operations. When believed necessary, the 
District will request assistance from the Vegetation Management Section of the Maintenance 
Division to help properly calibrate the herbicide trucks for winter operations.  The quantities of 
stockpiled winter storm response agents are best determined by each maintenance section and are 
based on historical experience. Generally, each section is expected to maintain an inventory 
sufficient to handle an event lasting two to three days. 
 
There is also an annual winter storm preparation meeting held at the CTECC/EOC. 
This meeting is usually held in October and involves all the partner agencies. During this 
meeting each participating agency gives an overview of their winter storm objective and level of 
inventory preparedness. 
 
Materials Used in the Austin District 
 
In recent years the Austin District has adopted an operational strategy of trying to use only 
chemical anti-icing and deicing agents in the Austin metro area. The primary ant-icing agent 
used is liquid Magnesium Chloride (MgCl), and our primary deicing agent is granular MgCl. 
This strategy has evolved from the experience of excessive cleanup costs and environmental 
impacts caused by using aggregates in response to winter storm conditions. Following past 
winter storm events when aggregates have been deployed on the urban highway system, the costs 
associated with sweeping and cleanup have far exceeding the cost of using straight deicing 
agents. Not only are the cleanup costs nearly eliminated, but there is no post-storm buildup of 
aggregates sitting on our bridges and curb and guttered sections of highway. The use of 
aggregates also creates silting problems in our bridge joints and storm sewer systems, which 
undoubtedly leads to similar environmental concerns in the nearby streams, rivers, and other 
water bodies. In the event that a winter storm lasts longer than two or three days then we will use 
aggregates on the road surface, but we try to refrain from that option as long as possible. 
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Outside of the Austin metro area we use deicing agents in combination with aggregate. In these 
areas the highways are primarily a ditch cross section so there is no curb and gutter and storm 
sewer system to trap the aggregate. In these areas the aggregate can blow off the pavement and 
be absorbed into the surrounding ground surface so additional cleanup costs are minimized. 
 
Austin District Winter Storm Response Resources 
 
As previously stated, the Austin District Maintenance sections are fairly autonomous in their 
winter storm response. This is because throughout the 11 county areas there are a wide variety of 
highway types, levels of adjacent development, and highway geometry. For this reason it is most 
effective if each maintenance section can tailor their response to fit their local conditions. See 
Appendix A for a summary of each section’s response resources.  Personnel from the Austin 
District’s Special Crews are also a resource for the maintenance section supervisors. Special 
Crews personnel are generally deployed to the maintenance sections in the Travis, Williamson, 
and Hays County areas as needed. 
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Section 2 
District Maintenance Boundaries Map 

 



Appendix B 
Example of 2011 Snow and Ice Plan Urban District Section 3 — District Contact Lists
 

Winter Weather Response Guide B-7 TxDOT   4/12/2012 

Section 3 
District Contact Lists 

 
• Includes contacts for key district staff involved in winter weather operations. 
• Includes information on equipment and shift hours for various maintenance sections. 
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Section 4 
Ice Control Schedules 
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Section 5 
Ice Control Routes 
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Section 6 

Austin District Toll Road Winter Weather Plan 
• ISI (maintenance contractor) has 9 V-BOX spreaders 4 of these are on dump trucks and 5 

are mounted on flatbed trucks that do not require CDL drivers. All spreaders are 
manufactured by Bonnell and have a 6 yard capacity. ISI has a total of 9 CDL drivers. 
The plan is to have 32 contract employees to work split 12 hour shifts with 16 working 
each shift. ISI also has 7 liquid applicators to spray Mag-Chloride. ISI has one loader and 
will rent another as soon as winter weather forecasted 

 
• Once winter weather is eminent ISI will be out on standby. We will begin pre-treatment 

depending on moisture on pavement will determine if we will use liquid or granular. 
Once ice has formed we will treat pavement with both liquid and granular de-icier. We 
also will before storm stage barrels at key ramps and other areas that ice over more in 
case we need to close these areas. 

 
• We have in stock 134 bags of granular de-icier and 9200 gallons of liquid de-icier. These 

are stock piled in two locations. One is at LP 1 and SH 45 and the other is on SH 130 at 
Greg/Manor Road.  Each location has 62 bags of granular and 6000 gallons at the LP1/ 
SH 45 site and 3200 gallons at the SH 130 site. The plan is to order 4500 more gallons 
for the SH 130 site. 
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Section 1 
Childress District Winter Weather Plan 

 
 
Department Policy & Procedure Manuals & Document References: 
 

 Snow and Ice Control Operations Manual, dated September 1, 2005, describes general 
responsibilities and requirements for Districts and Maintenance Sections to follow during 
snow and/or ice storms. 

 
Purpose: 
 
To supplement the Snow and Ice Control Operations Manual by outlining Childress District 
guidelines for providing safe and efficient movement of people and goods during snow and/or 
ice storms. 
 
List of Attachments: 
 

Attachment A District Emergency Contact List
Attachment B Neighboring District Contact List
Attachment C Texas DPS Disaster Map
Attachment D Map of Prioritized Roads
Attachment E District Equipment List
Attachment F Use of Non-CDL Drivers for Patrolling
Attachment G Policy for Personal Cell Phone Use
Attachment H Storm Database Information

 
Objectives/Goals 
 
The primary goal during any winter storm event is to keep roadways safe and traffic moving. 
TxDOT will use all available resources to accomplish this goal.  
 
TxDOT employees will work together to ensure that snow and ice is removed from roads in a 
timely manner. This not only keeps the system safe, but minimizes the damage to pavement 
caused by snow and ice. 
 
District Administration will work with neighboring districts to ensure routes are kept safe and 
continuously cleared of snow and ice, regardless of section or district lines. 
 
District Administration will work diligently to ensure that motorists are made aware of road 
conditions through all available media. 
 
District Guidelines 
 
Each Maintenance Supervisor shall ensure that all equipment, operators, and supplies are ready 
prior to October 15th of each year. Maintenance Supervisors should monitor the winter forecast 
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closely. Sections will work together and may be required to cross section and/or District lines to 
assist with high priority roadways. 
 
Emergency Operations Center 
 
The phone numbers to the District Emergency Operations Center (EOC) are (provided in 
original document but not included in this document). 
 
The Maintenance Supervisor will determine if additional resources are needed in the section, and 
request such resources through the Area Engineer and/or District Maintenance Coordinator. 
Upon request of additional resources by any section, the District EOC will become operational 
and will assist with all coordination activities. The District EOC will operate under the Incident 
Command System Structure with the District Engineer, or designee, serving as Incident 
Commander. 
 
The staff in the EOC typically consists of the Director of Operations, District Maintenance 
Administrator and Public Information Officer for the District, plus other staff as needed to assist 
with data input, monitoring resources, and other tasks as determined by the Incident Commander. 
The support staff will be assigned tasks by the Incident Commander. The primary duties of the 
EOC are as follows: 
 

 Monitor storm events. 
 Communicate with field personnel. 
 Answer phones during non-business hours. 
 Perform and/or assist with HCR updates. 
 Coordinate shifting of resources to critical areas. 
 Coordination the use of DART cards. 
 Coordinate accommodations for crews from other Districts or sections. 
 Communicate with local law enforcement and assist as needed. 
 Communicate with local media to alert the public of road conditions. 

 
The Incident Command System of operation is referenced as a separate document. 
 
Preseason Preparations 
 
Maintenance Supervisors should update emergency contact lists by October 15th of each year: 
 

 Local city and county officials. 
 Local law enforcement. 
 Adjoining TxDOT Districts and/or Sections. 
 Adjoining States if applicable. 

 
Check all equipment by October 15th of each year: 
 

 In order to minimize wear of snow plow blades, the use of double blades is 
recommended, using one steel blade against the mold-board and one carbide blade in 
front. 
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 Tension should be checked and adjusted on the snow plows to minimize tripping, which 
can cause loss of steering control. 

 Calibration of sprayers and v-boxes should be checked and adjusted as necessary.  
 
Stock enough materials for at least three typical storms: 
 

 All snow and ice control materials (aggregate, salt, MgCl, MD 20, snow plow blades, 
etc.) should be ordered, tested and stockpiled prior to November 1st of each year. 

 
Acquire and preload DART cards for 4 nights/3 days’ worth of expenses (approx. $400): 
 

 DART cards will be kept at the District Office. 
 DART cards will be used to pay for rooms and meals if called to work extended hours 

that require overnight stays. 
 
Each Maintenance Supervisor should review the District’s list of prioritized roads for their 
section: 
 

 Priority 1 roadways – High volume roadways such as Interstate and US highways. 
 Priority 2 roadways – State highways and high volume FM roads. 
 Priority 3 roadways – Low volume FM roads. Some FM roads may be a higher priority 

based on their importance to the local communities such as emergency routes. 
 
The District Maintenance Office will conduct a preseason winter storm conference call as 
deemed necessary. Discussion topics may include: 
 

 Incident Command System. 
 Emergency Contact lists. 
 General treatment practices. 
 Materials, application rates, etc. 
 Protocol for road closures. 
 Protocol for shifting resources. 
 Equipment needs and/or repairs. 
 Material needs. 

 
Conference Call Numbers: (Provided in original document, but excluded from this document) 
Host Pass code: (Provided in original document, but excluded from this document) 
Participant Pass code: (Provided in original document, but excluded from this document) 
 
 
 
 
 
 
Pre-Storm Activities 
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The District Maintenance Office will schedule meetings and/or conference calls for AEs, 
Maintenance Supervisors, and Shop Personnel to discuss preparations prior to each upcoming 
winter storm. 
 
The PIO will contact media outlets (radio, TV, newspapers, etc.) to ensure they are available and 
willing to broadcast road conditions. 
 
When winter storms are approaching, appropriate measures should be taken, such as: 
 

 A safety meeting shall be held in each Maintenance Section prior to each storm event to 
discuss storm-related safety issues. 

 Sections should pre-determine and ensure that everyone knows their assignments: 
 

o Discuss shifts to work. 
o Ensure all equipment is in proper working order. 
o Discuss the application of chemicals and/or abrasives and recommended rates. 
o Pre-treating with liquid Magnesium Chloride solution is recommended for 

Priority 1 roadways a couple of days prior to a forecasted storm event. 
o When freezing precipitation begins to fall, granular Salt or MD 20 deicing 

material should be applied with spreaders to minimize bonding of ice to the 
pavement. 

o A bottom ash or sand/salt mixture can be applied for traction when necessary but 
granular chemical applications should continue. 

 
 All sections should have equipment on the road at the onset of a storm. 
 Personnel should be notified of the potential of being called out for rapid response to 

winter storm events. 
 Discuss how to handle stranded motorists and vehicles. 
 Inform employees that state law allows us to remove vehicles from the travel way.  
 If traffic is being impaired, push it off the road. 
 Maintenance sections should establish communications with key entities ahead of 

and during the storm. 
 Motor graders can be used during a winter storm event to remove ice and snow. 

Be mindful of leaving windrows in front of driveways, intersections, railroad 
grade crossings, or any location that might impair or block access. 

 Equipment components subject to deterioration and corrosion should be given 
particular attention and high-wear replacement parts should be in stock. 

 A test run of equipment should be completed by Oct 15th of each year and prior to each 
storm event throughout the winter.  

 Pickups used for patrolling should be stocked with proper equipment and necessities 
to assist stranded motorists. 

 Message boards and other traffic control devices should be pre-staged at predetermined 
locations for alerting motorists to pertinent information. 

 
Supervisors may request permission to take their TxDOT vehicles home on a temporary basis if 
a winter storm is approaching. 
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Storm Operations 
 
Conference calls will be scheduled throughout the event as deemed necessary to gather and share 
information. The District has a conference call number established for such calls and it is as 
follows: 
 
Numbers: (Provided, but excluded from this document) 
Host Pass code: (Provided, but excluded from this document) 
Participant Pass code: (Provided, but excluded from this document) 
 
There will be regular conference calls between affected Districts, MNT, and the National 
Weather Service prior to and during storm events. The Panhandle Districts also communicate 
using pre-established email groups that include District Administration as well as field 
supervisors. 
 
The Highway Condition Reporting System (HCRS) will be updated as follows: 
 

 Highway conditions must be entered into HCRS within one hour of occurrence, and 
should be updated as conditions change, but at least every 2-4 hours until all roads are 
clear. 

 The EOC will perform and/or assist with data entry. Supervisors should keep the EOC 
staff updated on road conditions. 

 
In addition to HCRS, a second storm reporting database will be used to record more detailed data 
than HCRS allows. The database is located on the Amarillo District’s SharePoint site, and should 
be updated at the following times during storms: at storm’s onset, then at 5:00 am, 10:00 am, and 
4:00 pm throughout the storm. As with HCRS, EOC personnel will assist with data entry. 
 
Supervisors and employees should be prepared to begin operations from the first snow flake, and 
to remain diligent in attacking the storm until the last road is safe and clear. Every available 
employee and piece of equipment will be utilized around the clock. 
 
The AE, Director of Operations, and/or District Maintenance Administrator should be contacted 
if additional assistance is needed within a Section. All Sections should report the roads they are 
working on. Crews may be shifted within the District or to other Districts to ensure priority 
roadways are kept clear. This may include shifting crews from low priority roadways in their 
section to higher priority roadways in other sections or other Districts. It is imperative that roads 
are kept clear from town to town, not leaving any possibility of stranding a motorist in an unsafe 
location, even if crossing section or District lines becomes necessary. 
 
Non-CDL personnel (inspectors, designers, support staff, etc.) may be needed to work during 
winter storm operations. Non-CDL drivers can patrol roads and assist motorists so crew 
members can continue plowing snow or gain valuable rest. 
 
Other factors to consider during a storm event are as follows: 
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 Rotation of crews is recommended and left up to the supervisor’s discretion as to how 
shifts are divided. Two 12 hour shifts are recommended, typically from noon to 
midnight. 

 Drivers are not expected to work more than 16 hours without resting 8 hours, although 
going over the 16 hour threshold is occasionally allowed for non-driving duties. 
Supervisors need to consider this when planning their resources. 

 Sufficient materials should be stocked for at least three (3) typical storms and material 
should be replenished as needed during the winter months. 

 Each Supervisor or designee should contact the AE, Director of Operations, or District 
Maintenance Administrator when snow and ice control measures begin. 

 Communicating roadway conditions to adjoining sections and districts is critical. 
 Communication, between sections is essential to achieve consistent treatment of 

roadways across section lines for the length of the roadway segment. This also applies to 
neighboring Districts as it is critical to keep routes clear from town to town. 

 EOC will have designated employee(s) who will be responsible for the input of roadway 
conditions into the Highway Condition Reporting System. This information is extremely 
important to our operations, the media, and the traveling public. 

 
Public Information Officer 
 
In any emergency situation information is vital. Communication with local media should take 
place on a regular basis to keep the traveling public informed and updated on road conditions. 
The District PIO will prepare and distribute press releases to the media to best fit their schedule 
for transmitting that data to motorists. 
 

 PIO will stay in contact with local media to broadcast road conditions. 
 Twitter and Facebook will be used by the PIO to keep motorists informed of road 

conditions. 
 Information on road conditions above and beyond that entered into HCRS or the storm 

reporting database should be reported to the EOC and PIO. 
 Any incident that might attract media attention should be immediately reported to the 

EOC and PIO with as many details as are known. 
 
Road Closures 
 
The District’s goal is to keep all state maintained highways open to motorists. Roads are to be 
closed only as a last resort and if it becomes impossible to keep the road passable. The decision 
to formally close a road will be made by the Incident Commander in conjunction with the Texas 
Department of Public Safety (DPS).   
 
In the event DPS authorizes or instructs a road to be closed, TxDOT will do its best to assist. 
However, TxDOT resources are very limited as far as signs, barricades, personnel, and other 
resources to fully close a road, especially one where access control does not exist. TxDOT 
resources should continue to be focused on clearing roads. 
 
Volunteer Fire Departments, Hospitals, Clinics, Schools, Etc. 
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Pretreatment and removal of snow and ice from off-system driveways and streets for emergency 
services is typically the responsibility of the city or county. However, most local entities in the 
Childress District do not have proper equipment for this task. If the emergency response facility 
is near to or adjacent to a state maintained roadway, TxDOT personnel may clear the driveway 
or street to improve access for emergency vehicles. 
 
Similarly, school districts do not have proper snow moving equipment; therefore, TxDOT 
employees may clear streets around schools to provide safe access for the assortment of traffic 
trying to maneuver in these areas. 
 
Supervisors should consider these areas when assigning operators to specific routes, and inform 
those operators of what’s expected before allowing them to treat a road off the state highway 
system. 
 
Stranded Motorists 
 
It is imperative that TxDOT maintain a presence on roads throughout a storm event, both day 
and night.  Non-CDL drivers will be used to maintain or enhance TxDOT’s presence so that 
operators can continue their jobs of clearing roads. 
 
Non-CDL drivers will patrol roads to look for and assist stranded motorists and/or vehicles.  
They will be furnished 4X4 pickups for this purpose. Typically, two Non-CDL employees will 
travel together in the same pickup. 
 
If a motorist is stranded TxDOT will offer assistance, such as calling a wrecker, offering to take 
the motorist to the nearest town, etc. If a TxDOT employee is requested to pull a stranded 
vehicle from the ditch, and can do so without damaging the vehicle, assistance should be 
provided.  Should it become necessary to rescue stranded motorists, TxDOT will deploy all 
available resources to assist. 
 
Post Storm 
 
The District Maintenance Office will schedule meetings and/or conference calls as necessary to 
follow up on how each storm was handled, and how to improve operations on future storms. 
Supervisors should also conduct meetings to debrief employees after each storm, and evaluate 
their operations. 
 
Supervisors should service and ready all equipment, replenish materials, inspect roadways for 
damage, and thoroughly evaluate their response to the storm.  
 
The storm reporting database will summarize each storm event, including road conditions, 
materials used, equipment used, and so on. These data will be available for review and will be a 
good tool for future planning. 
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Section 2 
Attachment A: District Emergency Contact List 
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Section 3 
Attachment B: Neighboring Districts Contact List 
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Section 4 
Attachment C: Texas Disaster Districts 
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Section 5 
Attachment D: Map of Prioritized Roads 
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Section 6 
Attachment E: District Equipment List 
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Section 7 
Attachment F: Use of Non-CDL Drivers for Patrolling 

 
Snow and ice events are unpredictable and vary in duration, severity, and location. During the 
snow and ice events, Commercial Drivers License (CDL) operators are needed to operate 
snowplows, motor graders, front end loaders and other heavy equipment. Employees are allowed 
to work 16 continuous hours before mandatory rest periods are initiated. Due to the 
unpredictable nature of these events, valuable working hours are lost using CDL operators to 
patrol highways prior to the event and during the event. 
 
This plan provides for the proper procedures for using Non-Maintenance personnel for patrols 
before and during snow and ice events. 
 
A.  Supervisors Responsibilities 
 

 Supervisor calls EOC and requests number of patrollers needed. 
 EOC contacts patrollers and assigns them to a Maintenance Supervisor. 
 EOC contacts Maintenance Supervisor and informs him who is coming and the 

estimated time of arrival. 
 Maintenance Supervisor and patrollers will meet at designated warehouse. 
 Maintenance Supervisor will provide a map of the county with highlighted areas (hot 

spots) that need to be patrolled with hot spots being patrolled more frequently. 
 Maintenance Supervisor will provide patrollers with any additional information needed, 

i.e., who to notify when icy conditions are detected 
 
B.  Patrollers Responsibilities 

 
Be prepared to assist in the event of snow and ice. 

 
 After EOC contact, report to your designated location and inform EOC of your arrival 
 Receive keys to a vehicle assigned to you by the EOC. 

 
Before you depart, check gasoline and gather the equipment bag. The equipment bag should 
include the following tools: 
 

o 1-1/2 ton jack 
o 4 way lug wrench 
o Flashlight (Maglite) with additional batteries 
o Flag 
o Tow Rope 
o Shovel 
o Bags of salt (ballast, etc.) 
o De-icer 
o Gloves 
o Hitches for all Patrol vehicles 
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 Provide EOC with the route and estimated time of arrival you are taking to.  
 Report to the designated Maintenance Supervisor. 
 Upon arrival, inform EOC of your arrival at the Maintenance Section. 
 Meet with Maintenance Supervisor to receive county maps with locations needing to be 

patrolled. (Hot spots should be highlighted). 
 
C.  EOC Responsibilities 

 
 Contact patrollers and assign them to a Maintenance Supervisor. 
 Inform Maintenance Supervisors of patroller(s) name(s), route taking to location and 

estimated time of arrival. 
 Provide vehicle (gassed and ready to go) to patrollers. 
 Provide fully stocked equipment bag. 
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Section 8 
Attachment G: Policy for Personal Cell Phone Use 

 

Personal Cell Phone Use and Possible Reimbursement 

With regard to TxDOT business calls made using personal cell phones, employees may be 
reimbursed for such calls only if the following are all true: 
 

 The calls were for official TxDOT business. 
 The employee incurred costs by making the business calls. 
 The employee’s supervisor and management approve the claim for reimbursement 

(following normal reimbursement procedures of the involved D/D/O). 

A cell phone contract fee structure generally provides for a specific number of minutes of airtime 
(included minutes) for a fixed monthly rate plus a rate per minute for airtime in excess of those 
minutes. If the total minutes of airtime used are equal to or less than the included minutes, the 
owner of the contract pays that fixed amount regardless of the number of calls, length of calls, or 
purpose of calls. Therefore, if TxDOT calls were made, but all calls (both TxDOT and personal) 
were within the included minutes, no calls are reimbursable. TxDOT may not pay or reimburse 
an employee for an expense unless the employee has incurred the expense. 
 
However, if TxDOT calls result in additional costs, those additional costs are reimbursable.  
TxDOT calls that are outside of the included minutes are reimbursable because there will be a 
specific cost related to each call. TxDOT calls made within the included minutes are also 
reimbursable to the extent those calls caused personal calls to be over the included minutes. A 
reimbursement for TxDOT calls made within the included minutes may not exceed the number 
of minutes that personal calls exceeded the included minutes. 
 
A claim for reimbursement may be submitted to the appropriate accounting office for payment 
(district or FIN) on a Billing Statement (Form 132). A copy of the phone bill detailing the 
business costs incurred must be attached to the billing statement. See the table and examples on 
the attached pages for more information about what is reimbursable and about the reimbursement 
process. 
 
How to Submit a Claim for Reimbursement from TxDOT: 
 
A claim for reimbursement must be submitted on a Billing Statement (Form 132) using Object of 
Expense 856, Reimbursement for Business Use of Personal Phone. (Do not submit claims for 
cell phone use on a Travel Expense Account.) Claims for reimbursements for telephone calls of 
any kind (cell phone, long distance, hotel, etc.) are to be reviewed by an employee’s supervisor 
and possibly others in the responsible D/D/O in the same manner as any other reimbursement 
claim in that D/D/O. A copy of the entire bill with the TxDOT business calls identified must be 
included with a request for reimbursement. 
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Section 9 
Attachment H: Storm Database Information 

 
Location: Amarillo SharePoint Site 
 
Information Requested: 
 

 Date/Time. 
 Is Salting Underway? 
 Is Plowing Underway/ 
 Is HCRS Updated/ 
 Condition of Road/ 
 Accumulation, if any. 
 Number Employees Working. 
 Number Plows Working. 
 Number of Snow Blowers Working. 
 Number of Spreaders Working. 
 Number of Maintainers Working. 
 Message Sign being Used. 
 Number of Accidents. 

 
Most of the above fields have drop down menu choices. This database should be updated at the 
storm’s onset, plus three times each day throughout the storm: 5:00 am, 10:00 am, and 4:00 pm.  
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